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CHANGE HISTORY SUMMARY 
Revision Number Date Issued Description of Changes 

8 080713 Procedure rewrite to specifically address WCD 
Format and Workability issues 

 

1.0 INTRODUCTION 

1.1 PURPOSE 

This Work Control Document (WCD) provides instructions for performing 
the 100 HOUR Inspection and maintenance for underground (U/G) mobile 
diesel equipment. 

1.2 SCOPE 

This WCD will address inspection, and maintenance for U/G mobile diesel 
equipment. 

2.0 REFERENCES 

BASELINE (DEVELOPMENTAL) 
WP 02-PC3001 WIPP Hazardous Waste Facility Permit Screening 
WP 04-AD3011 Equipment Lockout/Tagout 
WP 04-AD3030 Pre-Job and Post-Job Reviews 
WP 10-AD3005 Control and Use of Maintenance Locks 
WP 10-WC3010 Maintenance PM/MWO Controlled Document Processing 
WP 10-WC3011 Work Control Process 
WP 10-WC3017 Post-Maintenance Testing 
WP 12-IS.01 Industrial Safety Program 
WP 13-1 Quality Assurance Program Description 
EA12IS3002-2-0 Hazard Identification Summary 
VARIOUS O&M Manual 
 
REFERENCED (REQUIRED ON-HAND) 
None 
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3.0 MATERIALS 

MATERIAL LIST 

Item Material Description Qty Unit Pr / Whse Stock No. 
1 Air Filter(s)  AR EA See FWM or Planner** 

2 Oil Filter(s)  AR EA* See FWM or Planner** 

3 Oil, 30W Engine AR EA* U/G Oil Bay 

4 Grease, EP-2 AR EA * U/G Oil Bay 

5 Torque paint AR EA Shop Stock 
*  - Required Item, all other as required. 
**  - Air and oil filter parts are on coversheet based on unique equipment ID number. 
 

4.0 EQUIPMENT 

PERSONAL PROTECTIVE EQUIPMENT (PPE) 

Description 
Face Shield/Goggles 

Approved Hearing Protection 

Leather/Mechanics Gloves 

Nitrile Gloves 

TOOLS AND EQUIPMENT 

Description 
Air Wand.* 

Lube Truck 

Safety Cage (Haul Truck) 

Ladder 
*  - Required Item, all other as required. 

MEASUREMENT & TESTING EQUIPMENT (M&TE) 

Description 
Calibrated Torque Wrench.* 
*  - Required Item, all other as required. 
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SPECIAL EQUIPMENT 

Description 
None   
*  - Required Item, all other as required. 
 

5.0 PRECAUTIONS 

5.1 CHEMICAL HAZARD 

• Craft will be exposed to Chemical Hazard due to use of 30W oil and 
EP-2 Grease. 

5.2 ERGONOMIC LIFTING HAZARD 

• Craft will be exposed to Ergonomic Lifting Hazard due to positioning 
equipment. 

5.3 ROTATING EQUIPMENT/PINCH POINT HAZARD 

• Craft will be exposed to Rotating Equipment/Pinch Point Hazard due to 
working with belts, pulleys, and rotating parts, and operating mobile 
diesel equipment 

6.0 LIMITATIONS 

6.1 HOLD AND WITNESS POINTS 

• None 

6.2 OTHER LIMITATIONS 

• None 

6.3 REQUIRED QUALIFICATIONS AND TRAINING 

• Qualified Operator 

• Qualified Mechanic 
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NOTE 
This NOTE applies to Section 7.0. 

Steps in Section 7.0 may be worked in any sequence. 

7.0 PREREQUISITES 

7.1 ADMINISTRATIVE 

[  ] 7.1.1 WGM/FWM or Designee shall CONDUCT pre-job brief per  
WP 04-AD3030. 

 
SIGN-OFF  WGM/FWM OR DESIGNEE 
 
[  ] 7.1.2 RECORD Work Order number on Attachment(s). 

7.2 TASK PREPARATION 

[  ] 7.2.1 OBTAIN items shown in Section 3.0, Materials, and Section 4.0, 
Equipment. 

[  ] 7.2.2 VERIFY M&TE is within current calibration cycle. 

 
SIGN-OFF  CRAFT 
 
[  ] 7.2.3 RECORD M&TE data on M&TE Documentation table in Attachment 1. 
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NOTE 

This NOTE applies to Section 8.0. 
At any time during performance of this PM deficiencies may be documented in the 
Comments section of the WCD attachment, and notification made to the WGM/FWM 
concerning identified deficiencies. 

8.0 PERFORMANCE 

8.1 EQUIPMENT SETUP 

[  ] 8.1.1 Qualified Operator – ENSURE equipment is parked in safe configuration. 

[  ] 8.1.2 RECORD equipment number. 

 
SIGN-OFF  CRAFT 
 
[  ] 8.1.3 RECORD running hours. 

 
SIGN-OFF  CRAFT 
 
[  ] 8.1.4 IF NOT servicing a haul truck, 

THEN GO-TO Section 8.2. 

[  ] 8.1.5 IF servicing a haul truck, 
THEN PERFORM Steps [  ] 8.1.5.1 through [  ] 8.1.5.5. 

[  ] 8.1.5.1 ENSURE proper lifting and transporting techniques to prevent 
muscle strain, AND REQUEST additional assistance or mechanical 
lifting equipment when needed. 

[  ] 8.1.5.2 ENSURE hands and fingers are kept clear of rotating/articulating 
equipment. 

[  ] 8.1.5.3 RAISE dump bed. 

[  ] 8.1.5.4 INSTALL safety cage on hydraulic cylinder. 

[  ] 8.1.5.5 LOWER bed onto safety cage. 
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8.2 LOCKOUT/TAGOUT (LO/TO) 

[  ] 8.2.1 DE-ENERGIZE equipment using Battery Disconnect Switch. 

[  ] 8.2.1.1 PLACE Maintenance in Progress (MIP) tag(s) on mobile equipment 
control in accordance with WP-AD3005 

 
SIGN-OFF  CRAFT 
 
 
[  ] 8.2.2 Qualified Operator – ATTEMPT to start and operate equipment. 

[  ] 8.2.3 VERIFY equipment will NOT start or operate. 

 
SIGN-OFF  CRAFT 
 

NOTE 
This NOTE applies to Section 8.3 through Section 8.7. 

Sections 8.3 through 8.7 may be performed concurrently or in any order. 
 

8.3 CLEANING AND INSPECTION 

[  ] 8.3.1 ENSURE leather/mechanics gloves are worn. 

[  ] 8.3.2 ENSURE proper lifting and transporting techniques to prevent muscle 
strain, AND REQUEST additional assistance or mechanical lifting 
equipment when needed. 

[  ] 8.3.3 REMOVE guards and covers as needed for access. 
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WARNING 
This WARNING applies to Step [  ] 8.3.5. 

Noise Hazard Exists 
Craft will be exposed to Noise Hazard due to cleaning with compressed air.  

Stored Energy Hazard Exists 
Craft will be exposed to Stored Energy Hazard due to cleaning with compressed air. 

 
[  ] 8.3.4 ENSURE face shield or goggles, leather/mechanics gloves, and hearing 

protection are worn while cleaning with compressed air. 

[  ] 8.3.5 CLEAN the following components, as equipped, using compressed air: 

� Engine Cooling fins around cylinders  

� Engine cooler  

� Oil cooler  

� Transmission cooler  

� Boom  

� Other components as necessary  
 
SIGN-OFF  CRAFT 
 
[  ] 8.3.6 INSPECT power train for the following, as equipped: 

� Loose bolts at articulation joints 

� Motor mounts  

� Missing parts 

� Oil leaks 
 
SIGN-OFF  CRAFT 
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[  ] 8.3.7 INSPECT belts for the following: 

� Cracks 

� Gouges  

� Tears  

� Looseness 
 
SIGN-OFF  CRAFT 
 

8.4 AIR FILTER REPLACEMENT 

[  ] 8.4.1 REPLACE engine air filter(s), if needed. 

 
SIGN-OFF  CRAFT 
 

 

WARNING 
This WARNING applies to Section 8.5. 

Hot Surface Hazard Exists 
Craft will be exposed to Hot Surfaces Hazard due to draining engine oil and replacing 
filters.  
 

8.5 EQUIPMENT OIL CHANGE 

[  ] 8.5.1 ENSURE safety glasses with side shields are worn. 

[  ] 8.5.2 ENSURE nitrile gloves are worn when handling used motor oil. 

[  ] 8.5.3 CHANGE engine oil as follows: 

[  ] 8.5.3.1 DRAIN engine oil. 

[  ] 8.5.3.2 REPLACE oil filter(s). 

[  ] 8.5.3.3 RE-FILL engine to operating levels with 30W oil. 

 
SIGN-OFF  CRAFT 
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8.6 EQUIPMENT LUBRICATION 

[  ] 8.6.1 ENSURE mechanics/leather gloves and safety glasses with side shields 
are worn. 

[  ] 8.6.2 GREASE following areas, as equipped, with EP-2 grease. 

� Articulation joint area 

� Drive lines 

� Steering components 

� Grease zerks 

� Fill automatic greaser 
 
SIGN-OFF  CRAFT 
 

8.7 TIRE AND WHEEL INSPECTIONS 
[  ] 8.7.1 ENSURE leather/mechanics gloves and safety glasses with side shields 

are worn. 

[  ] 8.7.2 EXAMINE tires for wear, gouges, tears and proper inflation. 

[  ] 8.7.2.1 IF tire pressure is low, 
THEN pressurize to proper air pressure per Table 1. 

 
SIGN-OFF  CRAFT 

 
 

NOTE 
This NOTE applies to Step [  ] 8.7.3. 

Work in this section requires use of a Calibrated Torque Wrench.  
 

[  ] 8.7.3 TORQUE wheel lug bolts per Table 1. 

 
SIGN-OFF  CRAFT 
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TABLE 1 –TORQUE AND TIRE PRESSURE TABLE 
 

Equipment Number Torque:  Ft/Lbs Air Pressure:  PSI 
Front Back Front Back 

52-H-005A WH03 185 185 100 80 
52-H-007C WH03 360 360 115 115 

52-H-008A, B WH02 360 360 105 105 
52-H-033 WH02 360 360 115 115 
52-H-125 WH03 185 185 100 100 
52-H-126 WH02 360 360 115 115 

41-H-109 50 130 26 105 
74/75-C=s 85 85 Thin 50 Wide 22 Thin 50 Wide 22 
74-G-089 85 85 32 32 

74-GE-001 85 85 50 50 
74-H-014 85 85 120 120 
74-H-026 225 135 115/Foam 100 
74-H-027 225 135 115/Foam 100 
74-H-029 110 110 45/Foam 45/Foam 
74-H-034 360 360 115/Foam 100 
74-H-036 225 135 115/Foam 100 
74-H-039 45 45 125 125 
74-Q-012 110 110 86 86 
74-Q-014 90 90 115 115 

74-U-002A 250 250 60 / loader 35 / engine 
74-U-003 360 360 95 95 

74-U-006A, B 450 450 95 95 
74-U-008 360 360 95 95 

74-U-023, 24 65 160 2WD 32 4WD 26 14 
74-U-039 250 250 60 / loader 35 / engine 
74-U-040 105 105 Foam Foam 
74-U-071 80 80 Foam Foam 
74-U-114 360 360 95 95 
74-U-116 80 80 75/Foam 75/Foam 
74-U-117 400 400 80 80 
74-U-127 360 360 115 115 
74-U-128 325 325 125 100 

74-U-129, 130 360 360 100 100 
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TABLE 1 –TORQUE AND TIRE PRESSURE TABLE  
 

(Continued) 
 

Equipment Number Torque:  Ft/Lbs Air Pressure:  PSI 
Front Back Front Back 

74-U-131 325 325 125 100 
74-U-132, 133 100 166 20 20 

74-U-137 325 325 125 100 
74-U-138 300 300 85 60 

74-U-601B 80 80 Foam Foam 
74-U-601D 80 80 Foam Foam 
74-U-602 80 80 Foam Foam 
74-U-603 170 120 Foam Foam 
74-U-608 45 45 125 125 
74-U-611 100 170 Foam Foam 

74-UE-042, 043, 045 300 300 100 100 
74-UE-045 360 360 100 100 
74-UE-060 360 360 90 90 
74-UE-067 80 80 65 65 
74-W-001 85 85 50 50 
75-W-031 120 120 Foam Foam 
75-W-004 85 85 40 40 

 
[  ] 8.7.4 IF torque paint is required AND is damaged or missing, 

THEN INSTALL/RE-INSTALL torque paint. 

 
SIGN-OFF  CRAFT 
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8.8 EQUIPMENT AND POWER LINEUP 

[  ] 8.8.1 RE-INSTALL guards and covers. 

[  ] 8.8.2 REMOVE MIP tag(s). 

 
SIGN-OFF  CRAFT 
 
[  ] 8.8.3 RE-ENERGIZE equipment using Battery Disconnect Switch. 

8.9 POST MAINTENANCE TESTING 

[  ] 8.9.1 KEEP hands and fingers clear of rotating/articulating equipment. 

[  ] 8.9.2 Qualified Operator – START AND RUN equipment. 

[  ] 8.9.3 CHECK for unusual vibrations or unusual noises. 

 
SIGN-OFF  CRAFT 
 
[  ] 8.9.4 IF NOT servicing a haul truck, 

THEN GO-TO Step [  ] 8.9.6. 

[  ] 8.9.5 IF servicing a haul truck, 
THEN PERFORM Step [  ] 8.9.5.1 through Step [  ] 8.9.5.3. 

[  ] 8.9.5.1 ENSURE proper lifting and transporting techniques to prevent 
muscle strain, AND REQUEST additional assistance or mechanical 
lifting equipment when needed. 

[  ] 8.9.5.2 ENSURE hands and fingers are kept clear of rotating/articulating 
equipment. 

[  ] 8.9.5.3 RAISE bed and remove safety cage. 

[  ] 8.9.5.4 LOWER bed to normal operating position. 

[  ] 8.9.6 Qualified Operator – STOP engine. 

[  ] 8.9.7 ENSURE proper oil level and no oil leaks. 

 
SIGN OFF CRAFT 
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8.10 OPERATIONAL ACCEPTANCE 

[  ] 8.10.1 ENSURE the following: 

� Deficiencies are documented in the Comments section, 
� WGM/FWM was notified of the deficiencies, 
� An AR has been generated for uncorrected deficiencies. 

[  ] 8.10.2 Operations - ACKNOWLEDGE maintenance is field-work complete. 

 
SIGN OFF  OPS 
 

8.11 POST-JOB REVIEW 

[  ] 8.11.1 WGM/FWM or Designee, CONDUCT post-job review per  
WP 04-AD3030.  

 
SIGN-OFF  WGM/FWM or DESIGNEE 

9.0 RECORDS 

9.1 QUALITY RECORDS 

[  ] 9.1.1 This procedure generates the following Quality records in accordance with 
WP 13-1, Quality Assurance Program Description (QAPD). 

• Attachment 1 – Sign-off Sheet 
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ATTACHMENT 1 - W.O # ______________  Page 1 of 2 
 

ATTACHMENT 1 – SIGN-OFF SHEET 

M&TE DOCUMENTATION 

Instrument Description Instrument Number Date 
Cal Due 

M&TE 
Initials 

Calibrated Torque Wrench     

PREREQUISITES 

Section Action Initials 

[  ] 7.1.1 Conduct pre-job brief per WP 04-AD3030  WGM/FWM OR 
 DESIGNEE______ 

[  ] 7.2.2 Verified M&TE in current calibration cycle CRAFT______ 

PERFORMANCE 

Section Action Initials 

[  ] 8.1.2 Equipment Number:  ________________________ CRAFT______ 

[  ] 8.1.3 Equipment run time:  ___________________  Hrs. CRAFT______ 

[  ] 8.2.1 De-energized equipment and installed MIP tag(s) CRAFT______ 

[  ] 8.2.3 Verified will NOT start CRAFT______ 
[  ] 8.3.5 Cleaned components CRAFT______ 
[  ] 8.3.6 Inspected power train. CRAFT______ 
[  ] 8.3.7 Inspected belts. CRAFT______ 

[  ] 8.4.1 
Replaced engine air filter(s) 

YES  �        NO  � CRAFT______ 
[  ] 8.5.3 Changed engine oil and filter(s) CRAFT______ 
[  ] 8.6.2 Greased unit. CRAFT______ 

[  ] 8.7.2 
Examine tires and pressurized if low. 

(Tire Pressure Criteria:  _________ PSI) CRAFT______ 

[  ] 8.7.3 
Torque wheel bolts: 

(Torque Criteria:  _________ ft/lbs) CRAFT______ 

[  ] 8.7.4 Installed/re-installed torque paint. CRAFT______ 
N/A______ 
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ATTACHMENT 1 - W.O # ______________  Page 2 of 2 
 

Section Action Initials 

[  ] 8.8.2 Removed MIP tag(s) CRAFT______ 

[  ] 8.9.3 Checked for unusual noises/vibrations. CRAFT______ 

[  ] 8.9.7 Checked oil level and for leaks  CRAFT______ 

[  ] 8.10.2 Maintenance field-work is complete OPS______ 

[  ] 8.11.1 Conducted post-job review per WP 04-AD3030  WGM/FWM OR 
 DESIGNEE______ 

PERSONNEL DATA  

Printed Name Signature Initials Date 
    

    

    

    

    

    

    

Comments:   
______________________________________________________________________ 

______________________________________________________________________ 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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CHAPTER 3 
FILTERS FOR THE NUCLEAR INDUSTRY 

 

3.1 Introduction 
Filters are widely used in nuclear ventilation, air cleanup, and confinement systems to remove particulate 
matter from air and gas streams.  Air filters are defined as porous structures through which air is passed to 
separate out entrained particulate matter.  The word “filter” is derived from a word for the fabric called felt, 
pieces of which have been used for air and liquid filtration for hundreds of years.  The porous structures of a 
filter may also be composed of granular material such as sand or fibers derived from cotton, minerals (glass, 
asbestos), metals, or a wide selection of plastic materials.  For filtration purposes, the fibers may be woven or 
felted into a cloth or formed into a paper-like structure.  Filters may also be constructed in the form of highly 
porous fibrous beds of considerable depth.  Other kinds of air cleaning devices (e.g., adsorbers, liquid 
scrubbers, electrostatic precipitators) are sometimes referred to as “filters” because they are capable of 
removing particles from an airstream.  For clarity, the strict definition of a filter (given above) will be used in 
this chapter. 

High-efficiency particulate air (HEPA) filters are components of a nuclear treatment system that degrade with 
service.  The user/owner of the facility shall incorporate written specifications on the service life of the 
HEPA filters for change-out criteria.  Appendix C provides guidance on determining the acceptable service 
life for each application pf HEPA filters. 

Air Filter Types 

Air filters of many types and materials of construction have been designed, manufactured, and applied to 
meet a wide variety of industrial and commercial requirements for clean air (e.g., the nuclear industry makes 
full use of all filter types).  Commercially available filters are divided into three distinct categories based on 
how they operate to remove suspended particulate matter from the air passing through them.  The largest 
category, often referred to as ventilation or heating, ventilation, and air conditioning (HVAC) filters, is 
composed of highly porous beds of resin-bonded glass or plastic fibers with diameters ranging from 1 to 
40 micrometers (µm).  The fibers act as targets for collecting airborne dust.  As their name indicates, HVAC 
filters are widely used for air cleaning in mechanical ventilation systems.  They are almost all single-use, 
disposable items, and are used in all sectors of the nuclear industry, including as prefilters that reduce the 
amount of coarse dust reaching more efficient filters located downstream. 

A second category also is comprised of single-use, disposable filters called HEPA filters.  By definition, a 
HEPA filter is a throwaway, extended-medium, dry-type filter with:  (1) a minimum particle removal 
efficiency of no less than 99.97 percent for 0.3-µm particles, (2) a maximum resistance, when clean, of 
1.0 inches water gauge (in.wg) when operated at 1,000 cfm, and (3) a rigid casing that extends the full depth 
of the medium1 (Figure 3.1).  [Note: Filters of different flows and resistances are allowable by the AG-1 
Code.] 2  A filter of identical construction and appearance, but having a filtering medium with a retention of 
99.9995 percent for 0.1 µm particles, is referred to as an ultra-low penetration aerosol filter (ULPA).  The 
filtering medium of HEPA filters is thinner and more compressed, and contains smaller diameter fibers than 
HVAC filters.  HEPA filters are widely used throughout all phases of the nuclear industry. 
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A third category of commercial air filters is 
known as industrial cleanable cloth filters.  
As the designation indicates, these filters 
have built-in mechanisms for periodically 
cleaning the filtering surfaces of accumulated 
dust.  Unlike the first two types, industrial 
cleanable cloth filters rely on building a thick 
layer of dust on the surface of the cloth to 
provide a high-efficiency filtering medium.  
This type of filter is used in the nuclear 
industry for ore processing and refining and 
for similar tasks involving high 
concentrations of coarse mineral dusts. 

Further, this third category includes special 
types of particulate filters for chemical and 
combustion operations.  These include deep 
beds of sand in graded granular sizes, deep 
beds of glass fibers, and stainless steel 
membranes formed from compressed and 
sintered granules or fibers.  Stainless steel 
membrane filters operate like industrial 
cleanable cloth filters in that they depend on 
a dust layer for high-efficiency particle 
removal and must be cleaned periodically, 
usually by reverse compressed air jets. 

3.2 Filtration 
The porosity of air filters has been noted.  High porosity is associated with low resistance to airflow (e.g., low-
resistance HVAC filters contain approximately 97 percent voids).  In a uniformly dispersed filter medium, the 
individual fibers are relatively far apart—so far apart that the gaps between them are larger than the particles 
removed from the air.  This means that sieving (particle removal via openings that are smaller than the 
particle dimensions) is not an important filtration mechanism.  In fact, a sieve would make a poor air filter, 
even one containing submicrometer openings, because each collected particle closes up a sieve opening so 
that very soon no air can pass through.  In contrast, filters collect particles from air and gas streams in a 
number of well-defined ways that are associated with the dynamic properties of airborne particles. The filters 
respond to the physical forces present as an aerosol passes through a porous medium composed of small 
granules, fibers, or other shapes. 

3.2.1 Particle Collection by Filters 

Figure 3.2 shows the streamlines around a spherical granule or a single filter fiber lying normal to the flow 
direction.  A particle entering the flow field surrounding the fibers must follow the curved path of the 
streamlines so it can pass around the obstacle.  When particles possess sufficient inertia, they resist following 
the curvature of the airstream and come in contact with the fiber because of their higher momentum relative 
to that of the conveying gas molecules.  The capturing effect of inertial impaction (see I in Figure 3.2) becomes 
greater as both aerodynamic equivalent diameter and the velocity of the air approaching the fiber increase. 

Figure 3.1 – Filter Casing 
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When suspended particles are very small, however, they tend to 
follow the curved streamlines closely; that is, they have little 
inertia, but are in vigorous, random motion (Brownian motion—see 
II drawing in Figure 3.2).  Therefore, when a streamline passes 
close to the fiber surface, the random movements around the 
streamline may result in some of the particles contacting the 
fiber and adhering to it.  This sets up a concentration gradient 
between the zone close to the fiber and the bulk of the aerosol 
which, in turn, results in particle diffusion in the direction of the 
fiber surface.  The smaller the particles, the more vigorous their 
Brownian motion and the more effective their filtration by 
diffusion.  Because the rate at which small particles cross 
streamlines under the influence of diffusional forces is slow 
compared to rate of the effects of inertial force on large particles, 
separation of small particles by diffusion is enhanced by slower 
velocities through a filter. 

Particle collection by interception (III in Figure 3.2) occurs when a 
particle traveling in a streamline that approaches a fiber within 
one particle radius makes contact with the fiber and adheres to it.  
Interception is independent of flow velocity and is enhanced 
when the diameter of the collecting fiber or granule approaches 
the geometric diameter of the particle.   

The several filtration mechanisms of importance are shown 
together in Figure 3.3, where penetration (equal to 100 minus 
collection efficiency) is plotted against particle size.  The 
penetration lines are not cumulative, as particles can be collected 
but once; however, the net effect can be approximated by the 
“dashed” summation curve.  Figure 3.3 makes it clear there is a 
particle size where both inertial and diffusional forces are 
minimal and only interception is unaffected.  This explains the 
concept of a minimum filterable particle size.  The exact minimum size depends on fiber diameter, filter 
construction, and flow velocity.  The minimum filterable particle size for currently manufactured nuclear 
grade HEPA filter papers is close to 0.1 µm when operated at the design flow rate of 1 foot per second.  The 
effect of flow velocity on particle penetration for HEPA filter paper also shows a minimum efficiency point. 

3.2.2 Particle Retention in Filters 

After an airborne particle contacts a filter element, retention forces prevent re-entrainment under the 
influence of the drag of the air.  For small particles, the principal retentive force is a surface phenomenon 
called the Van der Waals force, which is proportional to the total area of contact.  For small spherical 
particles, the fraction of the total surface area in contact with a filter fiber will be relatively large, resulting in a 
retention force that exceeds the re-entrainment force of the air drag.   

3.2.3 Airflow Resistance of Filters 

Filter resistance is directly related to airflow rate and filter construction details.  Decreasing the diameter of 
filter fibers or granules produces higher resistance for the same overall unit volume of the solid fraction of 
the filter medium.  Greater filter depth at the same porosity increases resistance in proportion to the increase 
in depth.  Within limits, compressing a highly porous filter medium decreases porosity and increases flow 

Figure 3.2 – Streamlines Around 
a Filter Fiber 

III. Particle caught by interception

I. The effect of inertial forces

II. The effect of Brownian Motion
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resistance, but it does not have 
much influence on particle 
removal efficiency until the 
medium becomes highly 
compressed.   

The text in Section 3.2.1 that 
describes how fine particles are 
collected by filter elements 
applies to new clean filters.  As 
particles collect on the surfaces 
of fibers or granules, or become 
entrapped in the interstices 
between upstream elements of 
the filter, the collected particles 
tend to form a coherent dust 
layer known as a filter cake.  
When this occurs, particle 
collection gradually shifts from 
media filtration (i.e., particle 
removal by individual filter 
fibers or granules) to cake 
filtration, and the filter shares 
the characteristics of the 

industrial cloth filter because the original structure now has the sole function of providing support for the 
filter cake and the filter cake completely takes over the particle separation function.  This transformation 
produces two important changes:  (1) efficiency increases in proportion to the increase in thickness of the 
cake; and (2) after formation of a coherent filter cake, resistance of the filter to airflow, which initially 
increased at a slow, steady rate as particles accumulated, now increases at an accelerating rate in response to 
additional particle deposition and narrowing of the pathways.  When cake filtration begins, the filter rapidly 
reaches its terminal design airflow resistance.  Figure 3.4 shows typical pressure rise curves for two HEPA 
filters exposed to atmospheric dust. As shown, the long, slow pressure rise is clearly followed by a rapidly 
accelerating increase.  The reason for the abrupt change is the onset of sieving, which takes over when the 
collected particles form a structure containing less space between the particles than the characteristic diameter 
of the particles being collected.  When HEPA filters reach this stage, they must be replaced. 

3.3 HEPA Filters 
The original specifications for HEPA filter media and cased filters were concealed under a veil of military 
secrecy because of their use for chemical, biological, and radiological defense purposes.  Following World 
War II, the Atomic Energy Commission (AEC) chose the military's HEPA filters as their principal device for 
particle removal in all exhaust air systems of nuclear facilities.  Eventual expansion of the use of HEPA filters 
for nonmilitary applications required declassification and release of information about HEPA filter 
components and manufacturing methods  (see Chapter 1).  For this reason, military standards MIL-F-510683, 
MIL-F-510794 (filter construction and filter medium preparation), and MIL-STD-2825 (filter testing) were 
issued in an unclassified format. 

MIL-F-510683 and MIL-F-510794 have now been withdrawn by the Department of Defense and replaced by 
the American Society of Mechanical Engineers (ASME) Code On Nuclear Air and Gas Treatment, AG-12 and 
U.S. Department of Energy (DOE) Standard (DOE-STD-3020-97).6  While MIL-F-510683 and 
MIL-F-510794 were active, the Edgewood Arsenal in Maryland prepared a procurement guide for military and 
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nuclear agencies, the Qualified Products List (QPL), 
which is based on exhaustive tests of manufacturers’ 
filter media and filters.  The QPL referenced available 
American Society for Testing and Materials (ASTM), 
Technical Association of the Pulp and Paper Industry 
(TAPPI), and other standard test procedures and 
equipment in its documentation of products. 
Edgewood no longer maintains the QPL, and only 
issues letters to manufacturers after qualification 
testing. Standards incorporating the major provisions 
of these military specification and qualification 
standards have been issued.  Besides AG-1,2 those 
most relevant to nuclear service applications include 
two standards administered by the ASME Committee 
on Nuclear Air and Gas Treatment (CONAGT), with 
participation from DOE and the U.S. Nuclear 
Regulatory Commission (NRC).  These standards 
relate directly to HEPA filter applications in the 
nuclear industry (i.e., ASME N509, Nuclear Power Plant 
Air Cleaning Units and Components,1 and ASME N510, 
Testing of Nuclear Air Cleaning Systems.7)  The 
requirements of Nuclear Regulatory Guide 1.52 have 
been incorporated into these standards.8  DOE 
prepared a series of filter standards to establish the 
performance and physical requirements for the filter media and cased filters used in DOE environmental 
protection applications and to set policy and quality assurance procedures for DOE filter test facilities 
(FTF).6, 9, 10, 11   

While HEPA filters and their properties are discussed in this section, the same facts apply to ULPA filters 
(except for differences in penetration, resistance, and media test velocity).   

3.3.1 Filter Medium  

Filtration theory implies that filter fibers must have diameters that are approximately the same as the aerosol 
particles to be removed.  Therefore, the standard HEPA filter medium must have fiber diameters of 0.2 to 
0.5 µm to remove submicrometer particles, and even smaller fiber diameters are necessary for the ULPA filter 
medium.  All high-efficiency filters are now made from a mixture of glass fibers with carefully graduated 
diameters that provide the required particle retention efficiency without exceeding the maximum airflow 
resistance criterion and meet a wide variety of physical and environmental requirements.  Typical glass fiber 
sizes used to manufacture HEPA filter media are shown in Table 3.1.  Small amounts of chemicals are 
usually added to the glass fibers at the finish stage or after the medium is formed to impart desirable 
properties to the product (e.g., mildew resistance, water repellency, increased tensile strength of the glass 
paper).  Plastic fibers in amounts less than 7 percent are sometimes added to the glass fibers to increase acid 
resistance.  The ASME AG-12 Code for the HEPA filter medium is now a universal standard.  This is 
primarily a performance standard, and the mixture of fiber sizes and specific additives and concentrations 
vary among manufacturers.  Each filter manufacturer has a proprietary formula that qualifies the product for 
nuclear applications.  Other nations have well-established criteria for HEPA filter paper that differ only to a 
minor degree from the current U.S. standard.  Microfibers of plastic materials such as polystyrene, 
polycarbonate, and polyvinyl chloride also have been used for manufacturing HEPA filter media.  Claims 
have been made that triboelectric charge effects, which are induced on these plastic materials during 
manufacturing, enhance filtration performance and save energy.  Filters from these materials have found 

Figure 3.4 – Pressure Rise With 
Operating Time for Deep-Pleat and 

Mini-Pleat HEPA Filters 
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some acceptance in European markets, but have been rejected by the nuclear industry because of 
flammability, high cost, and loss of performance under conditions such as high humidity, ionizing radiation, 
and exposure to atmospheric contaminants.  A HEPA filter medium made from polyvinyl chloride fibers has 
been used in East European installations, but has been found unacceptable elsewhere for the reasons noted 
above. 

Table 3.1 – Sizes of Glass Fibers for HEPA Medium 
Glass Fiber Industry Code Average Fiber Diameter (micrometers) 

112 
110 

108B 
108A 
106 
104 
102 
100 

2.60 - 3.80 
2.50 - 4.00 
1.20 - 2.40 
0.69 - 1.10 
0.54 - 0.63 
0.39 - 0.53 
0.33 - 0.38 
0.29 - 0.32 

[Note:  Glass Fiber Industry Code Numbers 100-110 were determined by the William Freeness 
Test.  Code 112 was determined by the Manville Micronaire Test FG-436-202 and calibrated by 
the Brunauer, Emmett, and Teller Test (BET) Surface area.] 
 

In addition to a limit on the organic material content of these filter papers (for fire and smoke control), other 
qualification criteria include: 

• Not less than 99.97 percent retention of 0.3-µm test aerosol particles at a flow rate of 32 liters per minute 
through a paper area of 100 square centimeters; 

• Clean airflow resistance not exceeding 40 millimeters of water at a filtration velocity of 320 centimeters 
per minute (0.053 meters per second); 

• Average tensile strength of not less than 179 g/cm of width in either direction after exposure to 6.0 to 
6.5 × 107 rads; 

• Resistance to excessive strength degradation after exposure to high temperature [698 ± 82.4 degrees 
Fahrenheit (370 ± 28 degrees Celsius)] for 5 minutes and to wetting by immersion in water for 
15 minutes; and 

• Paper thickness of approximately 0.38 millimeters. 

HEPA filter papers used for nuclear service currently provide collection efficiencies greater than 
99.99 percent when tested with a 0.3-µm-diameter aerosol by the official U.S. test method contained in 
MIL-STD-282.5  By increasing the fraction of fine glass fibers in the paper that are less than 0.25 µm in 
diameter, it is possible to obtain efficiencies in excess of 99.999 percent for 0.1- to 0.3-µm particles with a 
modest increase in filter resistance—typically about 25 percent.  Performance standards for filter papers that 
are acceptable for use in nuclear-grade HEPA filters (as distinguished from performance standards for 
fabricated filter units that contain such materials) have not been considered important by some nuclear 
authorities.  This view is based on the assumption that, unless the glass fiber filter paper has the required 
characteristics, the completed filter unit will not meet the acceptance criteria.  This approach is reasonable, 
provided the filter paper is subjected to equivalent stresses after fabrication (e.g., shock, ionizing radiation, 
heat, fire). 
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The filter media production usually constitutes the definition of a batch for HEPA filter manufacturing.  
Typically, a batch of media can be used to make a lot of only 6 to ten 24- × 24- × 11 1/2-inch HEPA filters.  
Any selective filter testing (as opposed to 100 percent testing at the manufacturers’ or FTF) should be done in 
accordance with ASQC-Z 1.4-1993, with the batch size set by the media batch production capability of the 
manufacturer.  To utilize this standard, the user must also select the appropriate reliability.  A value of 
90 percent or greater is appropriate for nonsafety class HEPA use.12 

3.3.2 HEPA Filter Construction 

Most HEPA filter units are constructed the same way—a continuous length of filter paper is folded back and 
forth into pleats and corrugated separators are inserted between each fold.  The assembly is then sealed into a 
rigid, open-faced rectangle.  The components of a fabricated HEPA filter include:  (1) extensively pleated 
filter medium, (2) separators that provide air passages and keep adjacent pleats apart, (3) a rigid filter case that 
encloses and protects the fragile filter medium, (4) sealants used to bond the filter pack (consisting of the 
assembled pleated medium and separators) to the filter case and to eliminate leak paths between filter pack 
components, and (5) gaskets attached to the filter case on one or both open faces to provide an airtight seal 
between the filter and the mounting 
frame.  Some filter construction 
methods form the filter paper on 
the papermaking machine using an 
interval means to keep the adjacent 
folds apart, thereby eliminating a 
need for corrugated separators.  
These filters are called separatorless 
HEPA filters (see Section 3.3.3).  
Figure 3.5 shows the assembled 
components of an open-face, deep-
pleat HEPA filter with corrugated 
separators. 

3.3.2.1 Separators 

The most widely used material for 
the interleaved corrugated 
separators is tempered aluminum 
foil.  The aluminum foils currently 
used for separators are identified as 
ASTM B209, Standard Specification for 
Aluminum and Aluminum Alloy Sheet 
and Plate,13 alloys 1145-H19, 3003-H19, or 5052-H39, and are a minimum of 0.035 mm thick.  When 
corrugating the aluminum sheet into separators, edges are often hemmed (turned back on themselves) to 
prevent the sharp edges from puncturing or tearing the part of the filter medium folded around the separator.  
Examination of disassembled filters aged up to 10 years showed deterioration of uncoated aluminum spacers 
to be common to all operating environments.  Corrosion leads to adhesion of the spacer to the glass fiber 
medium.  Levels of radioactive contamination on the evaluated filters appeared not to have affected the aging 
process.  When greater chemical resistance is required, a plastic coating of an epoxy, thermo-set vinyl (or a 
similar compound) is applied to the aluminum sheet.  [Note: If significant radiation is a concern, the use of 
organic materials may not be appropriate.] A dye is usually added to clear coating materials so that defects in 
the plastic coating can be easily detected.  After drying to a film, the coating must be 0.0025- to 0.0050-mm 
thick, with no cracking, peeling, or delamination after corrugation.  Experiments to determine the corrosion-
resistance of certain all-plastic separators have been conducted and have generally found them to be 

Figure 3.5 – Open-Face Deep-Pleat HEPA Filter-
Type A Filter Pack 
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unacceptable because the corrugations tend to reflatten due to “plastic memory,” particularly after exposure 
to moderately high temperatures.  ASME AG-12 details additional requirements for corrugated aluminum 
separators. 

3.3.2.2 Filter Case  

The filter case is constructed of materials that correspond to the specific application, decontamination 
requirements, and considerations of disposal ease and cost.  Commonly used case materials include fire-
retardant plywood, chromized carbon steel, and alloys UNS S30400 and UNS S40900 stainless steels.  The 
minimum thicknesses required to maintain rigidity under compressive loads ranging up to 1,400 pounds when 
the filter is clamped to a mounting frame, are 3/4 inch for wood and manufacturer’s standard steel sheet 
gauge for steel.  Grade A-C, American Plywood Association (APA) PS-1 fire-retardant-treated plywood is 
acceptable, but the “A” face must be on the inside, facing the pack, and should be assembled with this face 
completely coated with a sealant to close off any leak paths.  The outer face should be filled and sanded as 
smooth as possible (for plywood).  This is particularly important for nuclear plant workers whose gloved 
fingers and hands must not be punctured by splinters from a wooden frame when replacing filters in a 
contaminated area.  For wooden case filters, case panels are to be joined with rabetted joints, which are 
assembled by gluing with an adhesive and double nailing or doubling screwing with coated box nails, 
corrosion-resistant plated screw nails, or flat-head wood screws. The end points of the fasteners must not 
penetrate the inside or outside surfaces of the case.  Metal cases should be used in instances of potential 
wetting or high humidity at elevated temperatures and when the filter will be exposed to corrosive chemicals.   

3.3.2.3 Sealants 

Sealants used to provide a leak-free bond between the filter pack and case must be resistant to heat and 
moisture, noncombustible, fire-resistant, or self-extinguishing, as well as capable of maintaining a reliable seal 
under continuous exposure to design operating conditions.  Rubber-based adhesives compounded with 
chlorine or bromine to ensure self-extinguishing when exposed to ignition are acceptable, but catalytically 
cured solid and foamed polyurethanes containing additives for combustion suppression are the sealants of 
choice for most filter manufacturers.  Sealants should maintain their integrity over a wide temperature range.  
Filters designed to operate at temperatures above 392 degrees Fahrenheit (200 degrees Celsius) have been 
sealed with compression-packed glass fibers and with ceramic cements reinforced with glass fibers, and have 
been hardened thermally.  Compression-packed glass fiber seals are sometimes found to be damaged after 
shipment.  The ceramic seal is often too brittle to withstand commercial shipment. Room temperature 
vulcanizing silicone rubber sealants have been used successfully at operating temperatures only slightly lower 
than 392 degrees Fahrenheit (200 degrees Celsius). 

3.3.2.4 Gaskets 

Filters must be installed so that even the smallest volume of air or gas does not escape filtration; therefore, 
gaskets and alternative methods of sealing filter units to the mounting frames play a critical role in the 
satisfactory operation of HEPA filters.  The most widely used sealing method is a flexible gasket attached to 
the open face of the filter case and pressed against the flat face of the mounting framework.  The second 
most popular method is referred to as a “fluid seal.”  This method uses a channel formed or routed in the 
peripheral face of the filter case that is filled with a highly viscous, very low volatility, nonflammable (or self-
extinguishing), odor-free, non-Newtonian fluid such as a silicone.  The fluid flows around and over 
imperfections, but does not relax or separate from the surfaces it contacts.  For installation, the matching 
framework face is equipped with a continuously protruding knife-edge that mates with the fluid-filled channel 
in the filter case.  The reverse arrangement of a protruding knife-edge on the filter and a fluid-filled channel 
on the mounting frame also may be employed.  These two mounting methods do not have interchangeable 
parts, so hybrid sealing systems are not feasible. 
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Gaskets must be oil- and ozone-resistant.14  Closed-cell sponge gaskets composed of synthetic rubber 
(neoprene) that conforms to grade 2C3 or 2C4 of ASTM D1056, Sponge and Cellular Rubber Products15 have 
been widely used.  Gaskets should have a minimum thickness of ¼ inch and width of ¾ inch.  The gasket 
face attached to the filter case should be free of any adhesion-resistant mold-release contaminant that may 
have been acquired when the gasket material was molded.  To ensure an absence of residual mold release 
chemical, only cut surfaces are permitted on both gasket faces.  Gaskets may be cut out of a sheet of stock as 
a single piece or may be made of strips joined at the corners by dovetail or other interlocking arrangement.  
Joints are sealed against air leakage with a rubber-base adhesive, usually the same adhesive used to attach the 
gasket to the filter case. Manufacturers of neoprene gaskets recommend a shelf life not to exceed 3 years. 

3.3.2.5 Faceguards 

To guard against damage from careless handling and faulty installation procedures, a recessed faceguard 
should be installed across both faces of the filter during fabrication.  Woven or expanded metal with square 
openings approximating 1/3 inch to 1/2 inch on a side have proven satisfactory in largely preventing the 
inadvertent intrusion of hands or other objects into the filter pack.  In addition, a metal mesh faceguard 
provides added strength to the filter unit, increasing resistance to transportation damage and shock 
overpressure.  Faceguards should conform to either galvanized steel ASTM A74016 or 304 stainless steel 
ASTM A580.17 

3.3.3 Separatorless HEPA Filters  

A separatorless HEPA filter design,18 shown in Figure 3.6, is constructed without corrugated spacers 
inserted between the folds of the filter paper.  Instead, a continuous sheet of filter paper is molded on the 
papermaking machine with corrugations at intervals.  When it is folded back and forth upon itself, it becomes 
a self-supporting pack where the peaks of the interval corrugations of successive layers contact each other to 
form a honeycomb-like filter pack.  
For the same filter frame size, a 
separatorless filter contains more 
useful filter paper surface than the 
corrugated separator type, and thus 
provides greater airflow capacity at 
equal resistance. 

3.3.4 Mini-Pleat HEPA 
Filters 

Mini-pleat filter construction 
methods utilize 7/8 to 1 1/4-inch- 
deep pleats with very narrow air 
spaces (1/8-inch) between, making 
it possible to pack more filter paper 
into the standard frame sizes than 
can be done with deep-pleat, 
corrugated separators, or even by 
using separatorless construction 
methods.  Abutting folds are 
separated by threads, ribbons, 
tapes, strips of medium, or 
continuous beads of glass, foam, or 

Figure 3.6 – Separatorless Style Filter-Type C 
Filter Pack 
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plastic spaced across the width of the medium. Mini-pleat filters contain almost twice as much filter paper as 
deep-pleat, corrugated separator filters of equal frame size (Figure 3.7) (see Section 3.3.2.3).  They are rated 
to have an airflow resistance of 0.25 Kilopascals (kPa) when operated at 3,060 cubic meters per hour (m3/hr), 

compared to the same resistance for a 
flow rate of 1,700 to -2,040 m3/hr for 
deep-pleat corrugated separator filters.  
This gives the user of mini-pleat filters 
the option of utilizing space-saving 
higher airflow rates or extending filter 
life by operating at lower than rated 
airflow capacity.  This is called 
downrating a filter. 

When a mini-pleat filter rated for 
3,060 m3/hr is downrated to service at 
1,700 m3/hr, it theoretically should 
extend service life more than threefold 
before it reaches its final permissible 
resistance increase.  In practice, filter 
life extension was found to be merely 
1.6-fold because of dust bridging 
across the very narrow air passages 
between the paper pleats to form a 
filter cake covering the face area.  An 
efficient prefilter might be used to 
prevent the formation of a surface 
filter cake and extend the service life of 
the mini-pleat filter.   

Cased mini-pleat HEPA filters are 
formed from subcomponents 
assembled in a continuous “V” array.  
The subcomponents are panels that 

hold the pleated filter paper in metal frames approximately 23.62 inches wide, 11.81 inches high, and the 
depth of the paper pleats.  A seal is made between framed filter packs and the standard frame using rubber-
based adhesives, polyurethane, or some other plastic-based material, all of which are chemically compounded 
to inhibit their support of combustion. 

Another mini-pleat filter design is formed by molding narrow longitudinal ridges into the wet filter paper at 
approximately 1-inch intervals while the paper is still on the papermaking machine, then folding the paper as 
it comes off the machine into mini-pleats that may be 2, 4, or 6 inches deep.18  The filter pack is mounted 
into the filter case perpendicular to the airflow direction instead of mounting a number of shallow panels 
arranged inside the filter frame in a series of “V” formations The 6-inch-deep mini-pleat separatorless filter 
contains the same area of filter paper as the 12-inch-deep separator type.  This type of filter has been placed 
into service, but there is no experience to report for nuclear applications. 

3.3.5 HEPA Filter Classes and Sizes 

In addition to being the workhorse filter for the nuclear industry, HEPA filters have found many important 
applications in the industrial, medical, pharmaceutical, and microelectronic sectors.  These diverse 
applications have resulted in a number of industrial and governmental specifications.  In general, these 

Figure 3.7 – Mini-Pleat (Thread Separator) Filter-
Type B Filter Pack 
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specifications can be grouped into five construction grades and three performance types that provide a range 
of materials, manufacturing techniques, performance characteristics, and costs for different applications and 
user preferences.  A standard covering the grades and types of HEPA filters has been issued as 
IEST-RP-CC001.3 by the Institute of Environmental Sciences and Technology.19  This standard lists the 
following classifications. 

3.3.5.1 Filter Construction Grades 

Grade 1 – Fire-Resistant Filters.  Filters of this grade must contain fire-resistant materials that may ignite 
when the filter is exposed to hot air or fire, but will not continue to burn once the ignition source is removed.  
The filter must exhibit a specified retention efficiency after exposure to no more than 700 ± 50 degrees 
Fahrenheit (371 ± 10 degrees Celsius).  These filters comply with ASME AG-1, Section FC.2 

Grade 2 – Semicombustible Filters.  This grade costs less, but provides a lower level of protection against 
elevated temperature than Grade 1.  For this reason, the user should evaluate application of this filter grade 
with the individual fire propagation hazards in the area of use.  This filter type will fail at temperatures much 
lower than Grade 1.  These filters comply with UL 586.20 

Grade 3 – Combustible Filters.  This grade covers filters required for certain service requirements that 
permit acceptance of the combustibility hazard.  Grade 3 filters are readily combustible and are used only 
where high-value product recovery by incineration is desirable, disposal of volumes are critical, or exposure to 
chemical atmospheres might be incompatible with the use of a HEPA filter incorporating a medium of glass 
fibers.  It should be noted that manufacture of a combustible HEPA filter medium formulated from asbestos 
and cellulose has been discontinued for more than a decade because of the hazards associated with its use and 
the resulting low demand.  Specialty filter media for recovery of precious metals by incineration are still 
available.  These filters comply with UL 900, Class 1.21 

3.3.5.2 Filter Performance Levels 

IEST-RP-CC001.319 classifies filter performance levels as: 

Type A Filter Performance.  Sometimes referred to as industrial types, these filters are tested for overall 
penetration at rated flow only.  The filter retention (inverse of penetration) must exceed 99.97 percent for 
0.3-µm particles.  ULPA filters greater than this value can be obtained upon agreement between the buyer 
and seller. 

Type B Filter Performance.  In addition to the basic requirements for Type A filters, Type B units are 
certified free of significant pinhole leaks that would cause penetration at low flow rates.  This type is tested at 
20 percent of rated airflow with the filter encapsulated to disclose casing or gasket leaks.  This type is 
sometimes referred to as “nuclear-type.” 

Type C Filter Performance.  In addition to the performance required of Type A filters, Type C filters, are 
tested with the use of air-generated test aerosols at 80 to 100 feet per minute (fpm) face velocity.  The units 
are fully face-scanned to detect and eliminate all significant leakage streams greater than 0.01 percent of the 
upstream test aerosol concentration to which the filter is subjected.  This type is infrequently called “laminar-
flow type.” 

Type D Filter Performance.  In addition to the testing required for Type C filters, Type D filters should be 
retested at their rated airflow and penetration, which should be no more than 0.001 percent of the upstream 
concentration.  The filter unit should be encapsulated so that all components, including the filter pack, frame, 
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and gasket, are subjected to testing.  In the U.S., laser spectrometers are used to measure efficiencies of 
ULPA filters (>99.99999 percent). 

Type E Filter Performance.  Type E filters are designed, constructed, and tested in strict accordance with 
military specifications for HEPA filters intended for biological use.22  This type is for application in air 
cleaning or filtering systems involving toxic chemical, carcinogenic, radiogenic, or hazardous biological 
particulates.  This type is referred to as a “biological unit.” 

UL Class 1,21 Type B filters are recommended for most nuclear applications, particularly in single-pass 
systems.  These units comprise a large part of those manufactured by industry and are used extensively in 
nonnuclear industries as well.  UL Class 1, Type C filters are common in clean room applications where 
laminar flow requirements are coupled with low particle 
penetration.23  UL Class 1, Type D filters presently are used 
in printed-circuit or microprocessor clean rooms. 

3.3.5.3 Enclosed Filters 

Most HEPA units are used in the open-face configuration 
(Figure 3.1).  When used in this manner, the filter is 
secured firmly to a rigid framework by a pressure device 
such that a leak-free seal exists between the unit and the 
framework.  The HEPA filter may also be placed 
completely within an enclosing casing that is equipped with 
nipples at both ends for attachment to existing ventilation 
ducts (Figure 3.8).  Enclosing casings may be metal or 
plywood, but care must be taken to ensure the casing 
material is compatible with Underwriters Laboratories, Inc., 
(UL) requirements for resistance of the filter to heated air and flame.22  The enclosing casing forms the leak-
free pressure boundary in addition to the filter case, and care must be taken to ensure that it is treated as an 
encapsulated design for both performance and leak-acceptance testing.  Enclosed HEPA units have 
significantly higher resistance to airflow than the open-faced design because of the added restrictions of the 
duct transitions. 

Enclosed filters are sometimes referred to as encapsulated (nipple-connected, closed-face, or self-contained) 
HEPA filters.  They are not recognized by applicable codes (i.e., AG-12) and standards and fail to meet all the 
requirements contained in DOE Standard DOE-STD-3020-976.  The most 
serious deficiency is failure to meet the requirement for uniform velocity across 
the filter face.  This can invalidate the in-place filter leak test.   

The enclosed filter and its casing are often misused as part of a nuclear 
ventilation system pressure and confinement boundary.  Enclosed HEPA 
filters are not specifically designed, analyzed and tested to meet either the 
housing or the ventilation ducting containment requirements of nuclear codes.  
When designing and constructing new nuclear facilities, enclosed HEPA filters 
should not be used in nuclear ventilation systems.  When an installed 
ventilation system is being modified or upgraded, consideration should be 
given to replacement of enclosed HEPA filters with nuclear grade housings 
containing ASME AG-1 certified filters.  A technical justification should be 
developed where the enclosed filter is not replaced with a housing. 

 

Figure 3.8 – Enclosed HEPA Filter 

Figure 3.9 – Open-Faced 
Cylindrical Axial Flow 

HEPA Filter 
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3.3.5.4 Cylindrical Filters 

Cylindrical filters may be either open-faced cylindrical axial 
(Figure 3.9) or radial flow (Figure 3.10).  Filters fabricated 
with cylindrical cases appear to offer substantial advantages 
such as easier mounting in circular ducts, but in practice they 
have been found to have disadvantages attributable to 
manufacturing difficulties, escalated costs, and increased 
susceptibility to leakage.  However, cylindrical filters offer 
significant advantages regarding simplified gasketing and 
automated filter-changing techniques.  In the United Kingdom, 
a “push-through filter system” has been developed that permits 
changing of cylindrical filters by loading a clean filter that has 
gaskets on the top and bottom filter flanges into the filter 
housing tube from the “clean side,” then pushing it through 
until it ejects the old contaminated filter into the “dirty side” of 
a cell or glovebox.  A cylindrical filter of somewhat different 
design, but with similar characteristics, has been developed in 
the United States. 

3.3.5.5 Filter Sizes 

The physical dimensions shown in Table 3.2 have been standardized for the HEPA filters currently used in 
nuclear service and by U.S. Government agencies. [Note: DOE STD-3020-97 addresses more sizes than are 
indicated here, and may be used in addition to the table shown below.] Other sizes can be manufactured and 
purchased, but are considered “special orders.”  Nonnuclear applications (clean rooms, biological safety 
cabinets, medical facilities) generally use the same filter height and depth dimensions shown in Table 3.2, but 
may have lengths up to 72 inches.  Special HEPA filter configurations for computer applications use many 
different sizes and shapes depending on the volume available within the computer cabinet.  As many as 1,000 
different configurations exist, each specific for a respective manufacturer, model, type, or size of computer. 

Table 3.2 – Nominal Sizes and Ratings  
Size Minimum Rated Airflow Maximum Resistance 

Number 
Designation Inches Millimeters 

Standard Cubic 
Feet per Minute 

(scfm) m3/hr 
Inches Water 
Gauge (in.wg) 

Pascal 
(Pa) 

1 8 × 8 × 3 1/16 203 × 203 × 78 25 42 1.3 325 

2 8 × 8 × 5 7/8 203 × 203 × 149 50 85 1.3 325 

3 12 × 12 × 5 7/8 305 × 305 × 149 125 212 1.3 325 

4 24 × 24 × 5 7/8 610 × 610 × 149 500 850 1.0 250 

5 24 × 24 × 11 1/2 610 × 610 × 292 1,000 1,700 1.0 250 

6 24 × 24 × 11 1/2 610 × 610 × 292 1,250 2,125 1.3 325 

7 24 × 24 × 11 1/2 610 × 610 × 292 1,500 2,550 1.3 325 

8 24 × 24 × 11 1/2 610 × 610 × 292 2,000 3,400 1.3 325 

9 12 × 12 × 11 1/2 305 × 305 × 292 250 424 1.3 325 

 

[Note: AG-1 currently allows for the qualification of the largest size to apply smaller size filters, i.e., a size 
5 filter can be used to qualify a size 4 filter.  It has been brought to the attention of the CONAGT that the 

Figure 3.10 – Radial Flow HEPA Filter
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qualification of the size 4 filter listed above may need to be independent of the size 5 qualification. Readers 
should check revisions to AG-1 post 2003]. 

3.3.5.6 Filter Weight 

The weight of a filter unit is an important factor in design and maintenance.  Table 3.3 lists the weight of 
clean, open-faced filters and enclosed filters of rectangular design.  For design purposes, the weight of a dirty 
filter that is ready for change-out is approximately 4 pounds heavier per 1,000 cfm of rate capacity.  Because 
many applications employ multiple filter units in banks that are as many as 6 to 10 units in height, minimal 
filter weight, without loss of performance, is critical to the ease of original installation and replacement. 

Table 3.3 – Weight of Unused HEPA Filters  
Approximate Weight (pounds) of Filters With 

Filter Size (inches) Nominal Airflow Capacity (cfm) Wood Case Steel Case 

Open-face 
  8 × 8 × 3 1/16 
  8 × 8 × 5 7/8 
  12 × 12 × 5 7/8 
  24 × 24 × 5 7/8 
  24 × 24 × 11 1/2 
Enclosed 
  8 × 8 cross-section 
  8 × 8 cross-section 
  12 × 12 cross-section 
  24 × 24 cross-section 
  24 × 24 cross-section 

 
25 
50 
125 
500 

1000, 1250, 15000 
 

25 
50 
125 
500 
1000 

 
2 

3.6 
4.8 
17 
32 
 
5 
7 
17 
64 
78 

 
3 

5.8 
7.3 
22 
40 
 
9 

10.5 
20 
72 
95 

 

3.3.6 HEPA Filter Performance Characteristics 

3.3.6.1 Airflow Resistance 

Resistance to airflow (pressure drop) of a nuclear-grade, 1,000 cfm capacity filter should not exceed 1 in.wg 
when tested at rated airflow (see Table 3.2 for additional filter capacities and pressure drops).  The pressure 
drop for ULPA filters is frequently greater than for standard HEPA filters, and this feature is subject to 
negotiation between customer and vendor.  Resistance increases with particulate loading.  A new nuclear-
grade filter is qualified by a wet overpressure test up to 10 in.wg for 1 hour; however, this should not be 
confused with normal in-service operating pressures.  Normal in-service pressures should be limited to 3 to 
5 in.wg above startup pressure. 

3.3.6.2 Dust-Holding Capacity 

The dust-holding capacity of a filter is a function of the type, shape, size, and porosity of the filter as well as 
the aerosol size, shape, and concentration characteristics to which the filter is exposed.  As HEPA filters are 
designed to filter out the smallest particles, they can accommodate only extremely light particulate loadings 
without experiencing a rapid pressure drop increase.  HEPA filters are affected particularly adversely by 
fibers, lint, and other materials that exhibit a large length-to-diameter ratio because they tend to bridge the air 
entrance gaps between the adjacent pleats of medium, thereby preventing particles from accessing the full 
depth of the filter.  A HEPA filter can be protected by a prefilter capable of removing the bulk of large 
particles and fibers, thereby extending its useful lifetime.  As noted earlier, a dust-holding capacity of 
4 pounds per 1000 cfm of rated airflow capacity may be assumed for design purposes.  This is probably a 
conservative figure for granular dusts, but may overestimate the filter’s dust-holding capacity for metal fumes. 
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An increase in dust accumulation on the filter medium both improves filtration efficiency and increases 
resistance to airflow.  One of the limitations of HEPA filters is their low-dust-holding capacity and their need 
for frequent replacement when exposed to high aerosol concentrations. The pressure rise curve experienced 
by HEPA filters also depends on the particulate composition of the atmosphere to which it is exposed.  A 
filter installed in a moderately contaminated urban area will show as much as a six-fold increase in resistance 
in a year's time, whereas a unit in a clean room application may last ten years or longer before reaching a six-
fold pressure increase.  The use of a prefilter (described in Section 3.4) increases the service life of HEPA 
filters and helps make the combined filtration system cost effective. 

Tests conducted at the Harvard Air Cleaning Laboratory24 explored the pressure buildup of filter units under 
urban conditions.  During testing, commercial deep-pleat, aluminum-corrugated separator HEPA filters and 
mini-pleat HEPA filters, all 24 × 24 × 11.4 inches in size, were exposed side-by-side to an urban atmosphere 
while being operated continuously at rated and downrated airflow without prefiltration.  The downrated mini-
pleat HEPA filters did not fulfill the theoretical prediction of three times the service life of a deep-pleat 
U.S. HEPA filter when both were operated at 1,700 m3/hr; instead, an extended service life of about 
1.6 times was achieved.  This shortfall was attributed to dust and lint bridging the narrow openings between 
the pleats of the mini-pleat unit (the pressure rise curves of the two filter types are illustrated in Figure 3.4).  
Extremely high concentrations of soot and dense particular matter from fire conditions may overwhelm both 
the prefilters and the HEPA filters, thereby inactivating the total system.  For this reason, some practical 
means of suppressing smoke before it reaches the filters is required. Water curtains, electrostatic precipitators, 
inertial separators, or other devices have been utilized for this purpose with varying success. 

3.3.6.3 Shock and Blast Resistance 

The resistance of HEPA filters to shock and blast is important because these filters are often the final barrier 
between a highly contaminated enclosure and the environment.  Shock stress may occur from disruptive 
natural phenomena (e.g., earthquakes) or from internal and external explosions. 

Early tests at the Harvard Air Cleaning Laboratory showed that filter units of 1950s vintage sustained 
moderate damage at 6-inch-mercury [2.95 pounds per square inch (psi)] overpressure, and complete 
destruction at 10-inch-mercury overpressure (4.91 psi).  The U.S. Navy determined that filter units subjected 
to an overpressure simulating an atomic explosion (50-millisecond duration) failed at variable values 
depending on the face and depth dimensions.  The values listed in Table 3.4 are the maximum shocks that 
can be tolerated without visible damage or loss of filtration efficiency.  Specific conclusions reported from the 
Harvard study included:  (1) filters with faceguards on both faces had about a 40 percent greater resistance to 
shock than those without faceguards; (2) dirt-loaded filters had 15 percent less shock resistance than clean 
filters; (3) the smaller the filter face area, the greater the resistance to shock; (4) the greater the filter depth, 
the greater the resistance to shock.  At overpressures exceeding those listed in Table 3.4 by 0.5 to 1.0 psi, the 
filter medium ruptured or experienced cuts on the downstream face.  At pressures 2 psi greater than those 
listed in Table 3.4, extensive damage occurred.  At pressures above 5 psi, the entire filter pack within the 
frame was dispersed.  No significant differences were found between successive tests of increasing shock 
force on the same filter and a one-shot test of the same force—both procedures produced the same failure 
modes.  Using the data on shock overpressure resistance versus face depth and dimensions, Burchsted18 
produced the chart shown in Figure 3.11.  Los Alamos National Laboratory (LANL) repeated some of the 
Navy shock tests and arrived at similar values for loss of structural integrity.  In addition, the researchers 
discovered that, although the break point for the units was similar in value, the specific values for rupture 
were highly dependent on the filter source.  Tests on HEPA filters constructed with a special scrim-backed 
glass-fiber filter medium showed that this filter retained an efficiency in excess of 99.92 percent for the test 
aerosol after exposure to a differential pressure of 7.5 kPa and a temperature of 932 degrees Fahrenheit 
(500 degrees Celsius). 
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LANL also conducted tests on filter units under simulated tornado pressure loadings (represented by a slower 
pressure buildup, but sustained for a longer period of time).  Damage levels in these tests were identical to 
those found for shock overpressures of the same level, but shorter duration.  Filters of U.S. and European 
manufacture gave comparable results.  LANL found separatorless filters had only two-thirds the structural 
strength of their separator-containing counterparts when subjected to tornado conditions, and only one-half 
the strength under shock overpressure exposures.  However, another series of seismic simulation tests 
conducted by Wyle Laboratories found that separatorless filters successfully withstood seismic shocks 
equivalent to 12 moderate (less than 4.0 Richter scale) earthquakes when correctly mounted in well-designed 
housings.  During these tests, the filters were operated at design flow rate of 1,700 m3/hr, but under 
cumulative (multiple earthquake) worst-case conditions.  The units were challenged continuously with 
heterogeneous test aerosol, with no demonstrated resulting loss of efficiency for the filter, housing, or fluid 
seal between the filter and housing.  Current NRC regulations do not require seismic testing for filters, but do 
allow mathematical analysis of the housing, with the sole consideration being the weight of the filter(s) in the 
housing. 

Table 3.4 – Shock Overpressure Resistance of Open-face HEPA Filters25  
Overpressure (psig) 

Filter Dimensions (inches)  Recommended Design Limit for Used Filters 

Face Depth Overpressure at Failure a With Faceguards Without Faceguards 

8 × 8 
8 × 8 

12 × 12 
24 × 24 
24 × 24 

3 1/16 
5 7/8 
5 7/8 
5 7/8 
11 1/2 

3.7 
4.5 
3.6 
2.2 
3.2 

b 

b 

b 

1.7 
1.7 

2.0 
2.5 
2.0 
1.2 
1.8 

a Clean filter with 4 by 4 mesh faceguards on both faces. 
b Faceguards not available. 
 

3.3.6.4  Heat from Fire and Explosion 

Grade 1, fire-resistant filters are 
fabricated from a glass medium 
with flame-inhibited or self-
extinguishing adhesive or 
sealant, aluminum alloy 
separators, and fire-retardant 
wood or metal frames.  
Nevertheless, the material that 
collects on the filters poses 
special fire and explosion 
hazards when it contains 
substantial amounts of organic 
or pyrophoric substances.  Fires 
from this source can produce 
undiluted hot gases that attain 
temperatures as high as 1,830 
degrees Fahrenheit.  The 
softening point of glass fibers 
used in currently manufactured 
HEPA filter media is about 
1,250 degrees Fahrenheit, and 
direct impingement of a 
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1,700 degrees Fahrenheit flame will cause immediate melting.  A glowing solid particle that lands on HEPA 
filter media will perforate it if it continues to burn.  Explosions that could destroy or seriously damage the 
filter from high pressure, shock waves, or an excessive temperature excursion can also occur from ignition of 
organic or pyrophoric dusts, vaporized organics, or combustible gas products of combustion.  The spark and 
flame arresters installed upstream of the filters are designed to alleviate this problem.  Spark arresters 
constructed of coarse glass fibers provide reasonable protection at low cost.  Spark and flame arresters 
constructed of grids or heavy wire mesh that provide graduated openings are required to provide a 2-minute 
delay before flame penetration.   

The recommended limitation for filter operating temperature is 250 degrees Fahrenheit.19  The filter media 
binder is assumed to be the HEPA filter component that is most susceptible to failure resulting from elevated 
temperature.  The binder begins burning off at 350 degrees Fahrenheit.   

Commonly used sealants are also highly susceptible to elevated temperatures. Tables 3.5 and 3.6 list 
continuous-service temperatures for wood- and steel-cased filters.  At temperatures well below the char point 
of an elastomeric sealant, the sealant loses its shear strength, resulting in a reduction from approximately 
6,000 kPa at room temperature to a low of 100 kPa at 300 degrees Fahrenheit. HEPA filters exposed to 
thermal stress will begin to release contaminates at temperatures above 300 degrees Fahrenheit. 

Table 3.5 – Recommended Limited Service Temperatures for Steel-Framed Fire-Resistant HEPA 
Filter Units Sealed with Elastomeric Adhesives 

Temperature to Which Filter was Exposed (degrees Fahrenheit) 
Sealant Used Up to 10 Min a Up to 2 Hours Up to 48 Hour Up to 10 Days > 10 Years 

HT-30-FR b 
Z-743 c 
EC-2155 d 
Polyurethane foam 

750 
750 
750 
750 

350 
325 
250 
325 

325 
300 
220 
300 

300 
275 
200 
275 

260 
200 
200 
230 

a Some reduction in efficiency may occur after 5 minutes of exposure. 
b Goodyear. 
c Pittburgh Plate Glass. 
d Minnesota Mining and Manufacturing (3M). 
 

Table 3.6 – Recommended Limited Service Temperatures for Wood-Framed Fire-Resistant 
HEPA Filter Units a 

Temperature to Which Filter was Exposed (degrees Fahrenheit) 
Frame Material Up to 10 Min Up to 2 Hours Up to 48 Hours Up to 10 Days b > 10 Years b 

3/4-inch-thick plywood a, c 750 300 275 200 180 
a Subject to sealant limitations given in Table 3.5. 
b Maximum temperature of 120 degrees Fahrenheit where relative humidity is 75 percent or higher. 
c Exterior grade, fire-retardant-treated. 
 

3.3.6.5   Moisture and Corrosion Resistance 

Moisture  

Water exposure is unquestionably an important factor leading to the deterioration of HEPA filters and their 
degradation to 0 percent efficiency when coupled with higher pressure drop.  HEPA filters become weak and 
plug with water.  One of the most common events is when people think no detrimental effects occur as a 
result of repeatedly wetting the filter and drying it.  Tests have shown that repeat wetting and drying of a 
HEPA filter will cause the loss of half its strength.  There also are very strong effects of operational time on 
the behavior of HEPA filters under wet conditions.  Tests have shown that the binder starts to get soft and 
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dissolves at high differential pressures.  One of the most serious issues dealing with HEPA filters in DOE 
facilities is their potential for rupture during accidental fires and the resulting release of radioactive smoke. 
The water spray systems in the HEPA filter housings used in nearly all DOE facilities for protection against 
fires were designed under the assumption that the HEPA filters would not be damaged by the water spray. 
The most likely scenario for filter damage in these systems involves filter plugging by the water spray, 
followed by fan blowing out of the medium. 

Water repellency is important for units that are used in laboratory and industrial applications.  Repellency is 
measured by the height of a water column that does not leak through the paper.  A water repellency of 
20 in.wg is required for filters that are operated in high-humidity conditions and stream-containing 
atmospheres.  In the absence of adequate water repellency characteristics, liquid contaminants that collect on 
the filter paper can be carried through it by air pressure or capillary action and become re-entrained into the 
downstream air.   

Humidity 

Numerous German studies from the Nuclear Air Cleaning Conferences during the 1970s and 1980s showed 
that high humidity can result in high pressure drop and a corresponding decrease in media strength, the 
combination of which can lead to structural damage and a loss of filter efficiency.  These tests showed the 
most frequent failure mode is rupture of the downstream pleat.  With particle deposits, the filter would 
absorb water at a lower relative humidity (RH) and would rupture even with a demister installed to protect 
the filter.  The tests further showed that filter failure under the humid air condition occurred at differential 
pressures that were one-third to one-fourth the comparable values for filter failure under dry conditions.  The 
tests also showed that the tensile strength of a new filter is reduced by a factor of three due to humidity 
exposure. 

Previous studies have shown serious problems exist with HEPA filter wetting 22, 26, 27, 28 (Bergman, Fretthold). 
HEPA filters exposed to wetting or high humidity must be removed from service before an accident can 
happen because the strength of the filter may be seriously compromised (see Appendix C).  

Corrosion 

For many industrial applications, a moisture- and chemical-resistant filter should be capable of withstanding 
attack by acids, most gas-phase alkalis, and solvent droplets and vapors.  However, fine glass fibers have poor 
resistance to hydrogen fluoride (HF), only moderate resistance to other concentrated acids, and fair resistance 
to water and milder chemical corrosive agents.  On occasion, corrosive chemicals in the airstream will 
condense on the filter medium, accelerating the attack on the finest fibers.  Airstreams containing some 
residual HF and droplets of liquid carryover after treatment by an alkali scrubber produce a severe attack on 
the glass fiber filter medium. 

In AEC-sponsored research to develop an HF-resistant filter medium, Johns-Manville Corporation 
formulated a special glass fiber for the purpose.  However, the high costs associated with the finished paper, 
together with a high shot content, large fiber diameter, and production difficulties, resulted in only marginal 
benefits and precluded the glass fiber’s adoption for industrial use.  Media made from ceramic fibers 
(a combination of silicon dioxide and aluminum oxide) were found to have higher HF resistance than glass, 
but in this case as well, the fibers have not been produced with diameters small enough to provide the 
required efficiency characteristics.  A U.S. filter manufacturer has developed an HF-resistant, high-efficiency 
glass fiber paper containing up to 7 percent of a temperature-resistant polyamide (nylon).  Filter units 
incorporating this medium were exposed to 2 to 3 parts per million (ppm) of HF and 100 ppm of nitric acid 
in a humid atmosphere.  The test results were considered successful, and the medium was incorporated into 
filters used at a nuclear energy plant.  The service life of the new filters was three to four times longer than 
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that of previously used filters that were manufactured with a glass-asbestos filter medium.  The adoption of 
plastic-coated separators has contributed significantly to extending the life of HEPA filters under corrosive 
service conditions. 

A wooden case is more resistant to chemical attack than is a steel case.  Exterior-grade material should be 
specified, however, because interior-grade plywood is unsuitable for outdoor filter operation or for 
continuous interior operation in very humid (90 to 100 percent RH) environments at temperatures above 
131 degrees Fahrenheit (55 degrees Celsius), particularly when operation and shutdown periods alternate and 
the environment returns to room temperature.  During cooling, moisture may condense on the surfaces of 
the wooden case and infiltrate the structure, causing swelling of the elements and a separation between the 
seal and frame.  Most exterior-grade wood products employ a moisture-impermeable phenolic resin bonding 
agent, while water-soluble urea-formaldehyde resins are used as bonding chemicals for interior-grade 
products.  Stainless steel is recommended when a metal frame is required.  Mildew growth may occur on the 
sealant and frame interface in high humidity while the filter is in storage, causing filter degradation. 

Seepage of particles collected on HEPA filters never occurs unless the filter paper becomes thoroughly wet.  
For this condition, different entrainment mechanisms are involved.   

3.3.6.6   Radiation Resistance 

Most applications for HEPA and ULPA filters in the electronics and other industries do not involve exposure 
to high levels of ionizing radiation.  However, post-accident cleanup by nuclear reactor containment systems 
and some fuel reprocessing applications of facilities can involve exposure of filters to high levels of radiation.  
One reactor accident scenario estimates an integrated beta-gamma dose to the engineered safety feature (ESF) 
filters of 3.5 × 107 rads.  This radiation level can result in a significant reduction in tensile strength, an increase 
in penetration, and an impairment of water repellency.  Tests of commercial HEPA filter media before and 
after radiation exposures up to a level of 4.5 × 107 rads were made at the Savannah River Site.  The filter 
papers were tested at a face velocity of 28.2 feet per minute, which is more than five times the design service 
velocity and greater than any velocity anticipated under post-accident conditions.  Test results showed up to 
64 percent loss of strength and penetration increases of 4 to 50 percent.  When samples were tested for 
degradation of water repellency as a function of gamma dose, half of the samples showed hydrophilic action 
in less than 10 seconds and the remainder in 60 to 100 seconds.  The current code, ASME AG-12, calls for 
filter papers to support a 6-inch column of water after exposure to an integrated gamma dose of 6.0 to 
6.5 × 107 rads.  Other tests exposed small HEPA filters to a range of radiation doses, and then exposed them 
to a flowing steam-air mixture to determine the residual resistance to plugging and rupture.  Plugging was 
found to be inversely proportional to radiation dose (e.g., filters exposed to 6 × 108 rads ruptured in 
100 seconds) but a sample irradiated to only 1 × 108 rads withstood the steam-air mixture for 250 seconds 
before failure.  Despite some blinding (water vapor interference with particulate capture), unirradiated 
samples did not rupture under the same flow regimen.  These tests verified the need to provide filter systems 
with reliable protection from wetting wherever exposure to spray or condensing steam is possible, particularly 
when water exposure may be coupled with high levels of radiation. 

3.3.7 HEPA Filter Performance Testing for Nuclear Service 

HEPA filters for nuclear service undergo a qualification procedure and two testing regimens.  The first 
regimen consists of a stringent visual examination and penetration tests at the place of manufacture.  The 
second regimen is an in-place leak test performed at the place of utilization. DOE requires independent 
inspection and penetration tests at the designated DOE FTF prior to installation at its final destination.  [For 
a detailed discussion of qualification procedures, see Section 8.2, “Proof of Design – HEPA Filter 
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Qualification for Nuclear Service.”]  The state of DOE testing and the test facility are discussed in DNFSB 
Tech-23.29 

The manufacturer’s testing regimen involves two distinct phases: (1) a quality control routine to ensure 
careful manufacture of the product, and (2) a series of tests to verify filter compliance with standards and 
performance criteria related to collection efficiency and resistance to airflow.  When all factors are within the 
tolerance limits set by applicable specifications, the manufacturer certifies that each filter unit meets the 
specification acceptance criteria.30 

In addition, DOE mandates independent inspection and penetration testing for all filters purchased.  Testing 
is currently required for filters installed in hazard Category 1 and 2 facilities that perform a safety function, 
and a statistical approach for the balance.31  The filters are tested for compliance with the requirements for 
physical characteristics, efficiency, and airflow resistance.  This testing is conducted at the DOE-supported 
FTF before the filters are released to the customer’s facility.  Filters failing to meet the FTF specification 
acceptance criteria are rejected and turned over to the purchaser for disposition; typically, they are returned to 
the manufacturer for credit.  Both DOE and the NRC do not permit repairs of HEPA filters intended for 
nuclear service. 

3.3.7.1 Manufacturers’ Filter Qualification Test Protocols 

Penetration (Efficiency) 

For HEPA filters, particle removal is usually expressed as collection penetration (treated air concentration 
÷ untreated air concentration × 100) or as penetration (100 - efficiency).  Concentration may be expressed by 
particle count per unit air volume (emphasizing the smallest particles present), particle weight per unit air 
volume (emphasizing the largest particles present), ionizing radiation intensity per unit volume of air (particle 
size effect indeterminate), or by light-scattering intensity per unit air volume (emphasizing small particle 
sizes).  Sometimes filter penetration is expressed as a decontamination factor (DF), the ratio of the untreated 
air concentration to the treated air concentration, (e.g., a 99 percent collection efficiency is the same as a DF 
of 100, and is equal to a penetration of 1 percent).  The DF descriptor is most frequently used when ionizing 
radiation is the concentration descriptor. 

Airflow Resistance 

The resistance of a filter to airflow, often expressed as “pressure drop” and “back pressure,” is almost always 
measured as the height of a water column that exerts an equal pressure.  This practice probably was borrowed 
from hydrology, where the unit has a more direct relationship, as well as the use of water-filled manometers 
to measure air filter resistance.  The characteristic flow regime through HEPA filter media is aerodynamically 
described as laminar.  For this reason, the airflow resistance of these filters changes in direct proportion to 
changes in air volume throughput (expressed as feet per unit area), even though the air approaching the filter 
may be turbulent.  The direct proportionality of resistance to flow rate is not a characteristic of prefilters.  For 
prefilters, resistance is a power function of airflow rate with an exponent larger than 1, but not exceeding 2.   

The test protocols used to qualify HEPA filters for nuclear service are described below.  Testing of all new 
filters intended for nuclear service in the United States is conducted with a 0.3-µm test aerosol in a rig called a 
Q107 penetrometer that was designed by the U.S. Army Chemical Corps during the 1950s.  Construction and 
operation are described in MIL-STD-282, Method 102.9.5  The complete penetrometer consists of test 
aerosol generator, an instrument that measures the size and uniformity of the particles formed, a clamping 
device to seal the filter under test into the test rig, a total scattering photometer to measure test aerosol 
penetration, and a manometer to measure filter resistance at rated airflow rate. 
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The Q107 penetrometer, used for filters of 1,700 m3/hr rated capacity, exceeds 40 feet in length 
(Figure 3.12).  The Q76 penetrometer, which tests smaller filters and is based on the same principle of 
operation, is considerably smaller. When testing a 1,700 m3/hr filter, about 2,400 m3/hr of outside air is 
drawn into the system and divided into 3 parallel ducts that carry approximately 170, 500, and 1,350 m3/hr, 
respectively.  The remainder, approximately 350 m3/hr, is exhausted through another path.  The 170 m3/hr 
duct contains electric heaters that raise the temperature of the air to 374 degrees Fahrenheit (190 degrees 
Celsius).  Other electric heaters keep the liquid test aerosol reservoir heated to approximately 392 degrees 
Fahrenheit (200 degrees Celsius).  The test aerosol is vaporized from the reservoir into the heated airstream as 
it sweeps across the liquid surface and is mixed with the air in the 500 m3/hr duct that contains both cooling 
units and reheaters to provide partial dilution and temperature control of the test aerosol vapor stream.  The 
temperature of the test aerosol liquid reservoir establishes the mass concentration of the aerosol; a liquid 
temperature of 392 degrees Fahrenheit (200 degrees Celsius) produces 80 to 100 µg/L of test aerosol when 
diluted with 2,400 m3/hr of air.  The particle size of the aerosol is determined by the temperature differential 
between the evaporated test aerosol vapor stream and the much cooler diluting stream—the greater the 
temperature differential, the smaller the resulting particle size.  Temperature fluctuations in both airstreams 
influence particle size distribution; the greater the fluctuation, the wider the size distribution.  The combined 
flows from the 170- and 500-m3/hr ducts are diluted further with the air in the 1,350-m3/hr duct to produce 
the final aerosol concentration used for filter testing.  Baffles are placed upstream and downstream to help 
mix the aerosol entering and leaving the filter being tested. 

The test aerosol particle size is determined by passing a sample through an optical particle-sizing instrument 
called an OWL32 and noting the degree of polarization of a light beam.  A polarization angle of 29 degrees 
indicates a particle diameter of 0.3 µm when the aerosol is monodisperse.33   

The optical device used to measure particle concentration is a forward-angle, light-scattering photometer 
capable of measuring scattering intensity over a range of at least five orders of magnitude.  Current 
commercial instruments can give a useful signal with a concentration as low as 10 particles/cm3 when finely 
tuned and used by a skilled operator.  For routine testing, a downstream concentration of 10-4 mg/m3 can be 
measured with reliability when the upstream concentration is 10 mg/m3, indicating a filter efficiency of 
99.99 percent for the test aerosol.  This level of measurement is considered adequate for nuclear applications 
(in view of the lesser efficiency credit regularly assigned to filters by regulatory authorities), however, 
manufacturers of microelectronic chips have sought filters with much higher retention efficiency.   

ULPA filters have an efficiency of 99.9995 percent for particles in the 0.1-µm range, which is the minimum 
filterable particle size for currently manufactured HEPA filters operating at their design airflow rate.  This 

Figure 3.12 – Q107 Penetrometer 



Nuclear Air Cleaning Handbook  U.S. Department of Energy 

3-22  

degree of efficiency is beyond the range of the Q107, but a laser spectrometer has been developed that can 
measure filter performance at much higher efficiencies and for smaller particle diameters. This device 
measures the sizes of individual particles in an aerosol and displays the particle-size distribution on a screen 
and a printout.  When used with a polydisperse aerosol challenge, it can measure penetration values as low as 
1 × 10-9 in a range of particle diameters from 0.07 to 3.0 µm.  Use of duplicate instruments upstream and 
downstream permits the determination of a “particle size-collection efficiency” table or chart for individual 
filters at a modest cost and within a reasonable period of time.  Laser spectrometers can also be used to 
determine such important filter performance parameters as maximum penetrating size, efficiency of filters in 
series, and the optimum formulation of filter fibers.  The laser spectrometer has been used experimentally for 
in-place filter testing, but an inability to detect and isolate small leaks in a filter bank at low upstream aerosol 
concentrations is unresolved.  [Note:  Lasers are currently being used routinely for high-efficiency filters 
(HEPA and ULPA) with acceptable results.  Operator training is still an important issue, as is recognition that 
most lasers are calibrated using polystyrene latex (PSL) rather than the test aerosol.  The properties of PSL 
(e.g., refractive index) are not identical to the test aerosol.  This can produce inaccurate results unless 
operators understand the differences and set up the equipment properly.  Upstream concentration is also 
critical because lasers can be blinded by the passage of too many particles to the counter.  Most successful 
applications use calibrated particle diluters to ensure the laser is not overwhelmed.]     

An international sampling of laser use for filter efficiency testing was conducted in 1985 by the Institute of 
Environmental Sciences and Technology (IEST) Working Group RP7 (IEST-RP-CC007.1)34.  Samples of 
14 different high-efficiency filter media were sent to interested parties with recommended protocols for 
instrument calibration and test performance.  Results from eight participants showed wide variation in 
particle size efficiency results for identical filter papers.  Incorrect calibration of laser spectrometers and 
incomplete knowledge of laser operation were contributing factors.   

Based on the 1985 IEST findings, standards-writing groups organized at DOE since 1980 have established 
rigid procedures for spectrometer calibration and use for filter testing.  The operating policy of DOE’s filter 
testing program, contained in DOE-STD-3022-989, calls for testing of all HEPA filters intended for 
environmental protection at a DOE-operated FTF.  Delivery of filters to a test facility for quality assurance 
review is mandatory for all DOE facilities, and the service is also available to the public for a fee.  When the 
filter manufacturer’s test data are confirmed, the FTF test results are added to the information on the filter 
case.  The test procedures at the FTFs call for “penetration and resistance tests…visual inspection for 
damage and visible defects…[and other]…visually verifiable requirements.”  Except for the smallest filter 
sizes, penetration tests are required to be conducted at 100 percent and 20 percent of rated airflow capacity, 
and the maximum penetration of 0.1- to 0.2-µm particles at both airflow rates is 0.03 percent, in accordance 
with draft DOE-STD-3025-99, Quality Assurance Testing of HEPA Filters.10  Penetration tests may be 
conducted using a monodispersed aerosol and a total light-scattering photometer, or a polydisperse aerosol 
with a single particle counting and sizing instrument.10  A quality assurance program for DOE’s FTFs is 
contained in draft DOE-STD-3026-99,11 and specifications for HEPA filters to be used by DOE contractors 
are contained in draft DOE Standard DOE-STD-3020-97.6  The HEPA filter specifications in 
DOE-STD-3020-97 are the same as those in the previously cited military specifications, except that the size 
and size distribution of monodispersed aerosols, when measured by the OWL, must be verified by a single 
particle counter.6 

3.3.7.2 Quality Control/Assurance Considerations 

Systematic quality control and quality assurance testing are conducted at all stages of the product cycle from 
development to use.  The filter medium receives the most rigorous and extensive control and evaluation, 
perhaps because its development and manufacture necessarily demand a degree of art as well as science.  
Performance of the filtration medium is determined by a thermally generated monodispersed aerosol 
generated by a Q127 penetrometer,35 a smaller version of the Q107 used to test cased filters.  The physical 
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characteristics of the medium are controlled by a battery of standard test protocols developed by the TAPPI, 
ASTM, and ASME AG-1.2  The use of ASME AG-1 requires an ASME NQA-136 program.  After 
fabrication, in addition to measuring the efficiency and airflow resistance of the filter assembly with a Q107 
or a Q76 penetrometer (depending on the rated airflow capacity and physical size of the filter), a series of 
physical tests described in ASME AG-1, Section FC,2 are applied to filter prototypes for qualification.  These 
include tests of dimension tolerances and resistance to rough handling, pressure, heated air, flame, and 
unfavorable environments (simulated desert, tropical, and Arctic conditions). 

Filter Test Facilities were established in the early 1960’s (see Chapter 1, Section 1.1.8).  The last remaining 
FTF is at Oak Ridge, Tennessee, and continues to inspect and test HEPA filters destined for safety class or 
safety significant service at DOE facilities.  The FTF continues to routinely find problems with HEPA filters 
sent by the various manufacturers.  Problem HEPAs are returned to the manufacturer at no cost to DOE.  
Problems encountered occur in two categories: (1) flow/resistance/penetration amounting to approximately 
1 to 2 percent per year, and (2) obvious defects in workmanship (which do not get flow tested) such as 
splinters, protruding nails, improper gaskets, etc.) amounting to an additional 2 to 3 percent per year.  There 
have been major spikes (up to 20 percent) when a media making or packaging process was changed. The FTF 
serves its function well. 

3.3.7.3 Other Historical Methods of Testing New HEPA Filters 

Nebulized Paraffin Oil  

In Germany, new HEPA filters are tested according to German Standard, DIN 24-18437  The aerosol used is 
generated from a distillate oil fraction (paraffin oil) with a viscosity of 3 to 3.8 × 10-5 m2/sec by heating the oil 
to 212 degrees Fahrenheit (100 degrees Celsius) and nebulizing it with compressed air.  The oil mist 
concentration is about 10 mg/m3, with a droplet size median diameter of 0.36 µm and a geometric standard 
deviation of about 2.0.  A 45-degree angle, light-scattering aerosol photometer is used to measure the light-
scattering concentration of the aerosol entering and leaving the filter undergoing a penetration test.  The 
DIN 24-18420 test method differs in details, but is very close in principle to the U.S. test method. 

Nebulized Sodium Chloride  

The standard test method used in Great Britain for new HEPA filters38 utilizes a dried sodium chloride 
aerosol generated from solution with a compressed air nebulizer.  An emission-flame photometer is used to 
measure the quantity of sodium chloride entering and leaving the filter being tested.  The dried aerosol 
particles have a concentration of about 3 mg/m3, a mass median diameter of 0.65 µm and a geometric 
standard deviation of 2.1.  The test rig and test procedures employed do not differ significantly from those 
used in the United States, Germany, and a number of other countries. 

Nebulized Uranine 

The French standard test method, AFNOR NFX 44.011,39 uses dried particles of uranine, a fluorescent 
material generated from a solution with a compressed air nebulizer.  The aerosol concentration for the test is 
about 8 × 10-3 mg/m3.  The mass median diameter of the particles is 0.15 µm, with a geometric standard 
deviation of 1.55. 

Aerosol samples are extracted from the test apparatus upstream and downstream of the filter being tested and 
are collected on filter papers.  After the sampling period has expired, the filter papers are extracted in water 
and analyzed by fluorimetry.  Filter efficiency is expressed as the percent by weight of fluorescent particles 
collected by the filter.  Because of the need to collect samples over some averaging period (e.g., 10 minutes) 
and then to extract the uranine quantitatively from the filters and read the fluorescence intensity in a 
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fluorimeter, about 30 minutes is required for an analysis.  Direct readout of filter efficiency is characteristic of 
most other standard test procedures. 

Interrelationships Between Test Methods  

A number of comparative analyses have been conducted for the purpose of establishing ratios between the 
several standard test methods, with indifferent results.  This is understandable because different test methods 
use different test aerosols, very different analytical processes, and are applied to filters that respond differently 
to aerosols that have variable fractions of large and small particles.  So, it is wise to view a filter’s ability to 
pass the formal test protocols as simple assurance that the filter is constructed of quality components and was 
assembled in a sufficiently careful manner to make it free of unacceptable defects.  In short, passing any one 
of the tests establishes that the filter is satisfactory for nuclear service—nothing more. 

3.3.8 The Impacts of Aging, Wetting, and Environmental Upsets on HEPA Filter 
Performance 

Intuitively, the aging of filters in storage or in use inplace should lead to a higher probability of media or 
structural failure.  At least five experimental studies 22, 40, 41, 42, 43 have shown that with aging, HEPA filters lose 
strength and water repellency but do not necessarily become less efficient.  Logically, it follows that filter 
efficiency depends on the physical geometry of the filter media, and is not significantly affected when the 
organic binders and sealants become brittle or degrade with age.  Filter strength prevents structural failure 
during events that produce high stress across filter media, e.g., when particle deposits and water accumulation 
cause filter plugging.  Historical measures of filter strength are:  (1) the tensile strength of the paper in 
combination with a 10-inch overpressure test on the filter, and (2) burst strength.  Burst strength (the 
pressure required to tear open the media) quantitatively measures two-dimensional stretches as compared to 
the one dimension used to measure the tensile strength.  The brittleness of the media, which is measured by 
flexing it, is a third major strength measurement, although it is not generally measured in aging studies.  
Several authors have noted that aged HEPA filters are very brittle.   

Decreasing water repellency produces filter plugging as accumulated moisture plugs filter media and decreases 
tensile strength.  Critical filter parameters such as media tensile strength and water repellency unfortunately 
vary widely by manufacturer and types of particulate deposits. These varying parameters frequently mask the 
effects of aging, often making it difficult to derive an age limit using the available experimental data.  
M.W. First43 qualitatively described the deterioration mechanisms involved in HEPA filter aging as: 

• Aging and weakening of glass fibers; 

• Aeterioration of the resin binder and the organic sealant; 

• Corrosion of the aluminum separators; 

• Moisture damage; and 

• Mechanical stresses caused by handling the filter and airflow pulses. 

Johnson, et al.,41 were unable to measure the tensile strength across the media folds for aged HEPA filters 
because the brittle media cracked; they also observed that the media had lost most of its water repellency. 

Following issuance of the Defense Nuclear Facilities Safety Board’s Technical Report 23, HEPA Filters Used 
in the Department of Energy’s Hazardous Facilities, 29 DOE initiated efforts to update ERDA 76-21, The Nuclear Air 
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Cleaning Handbook,44 to present new guidelines for root causes and factors that would dictate replacement of 
HEPA filters within DOE nuclear facilities.  However, as publication of this revision was delayed, increasing 
risks identified with aging HEPA filters at many DOE sites required the development of interim criteria for 
replacing safety-related HEPA filters to address wetting and environmental conditions, as well as aging 
considerations. 

Many of these issues have been reviewed throughout the DOE complex in response in part to the Defense 
Nuclear Facilities Safety Board (DNFSB) Recommendation 2000-2, Configuration Management, Vital Safety 
Systems.31, 45  DOE reviewed several facilities for their conformance to regulations, Orders, and standards 
concerning confinement ventilation systems (CVS).  These reviews identified both strengths and weaknesses 
in the sites’ filter programs in the following areas: (1) independent quality assurance testing/inspection by the 
FTF; (2) receiving inspection; (3) storage of HEPA filters; (4) in-place testing; (5) system bypass testing, and 
(6) service life.  They also identified the need for more periodic CVS reviews.  These have typically been 
woven into ongoing periodic assessments.  

3.3.8.1 Aging 

Bergman45 stated that, “a conservative interpretation of my experimental results indicates that the maximum 
total life (storage and in-service) of HEPA filters for consistently removing greater than 0.9997 of 0.3 micron 
particles from highly hazardous aerosols is 10 years from the date of manufacture for applications in dry 
systems, and 5 years in applications where the filter can become wet more than once for short periods of 
time.”  If a filter gets wet it should be replaced expeditiously.  At Oak Ridge National Laboratory (ORNL), 
Lawrence Livermore National Laboratory (LLNL), Idaho National Engineering and Environmental 
Laboratory (INEEL), and Savannah River Site (SRS) for “dry service” at normal relative humidity, the 10-year 
criterion is applicable to HEPA filters for aging.  The date of installation is available for most safety-related 
HEPA filters.  Historically, the date of manufacture has not been documented in a readily accessible manner, 
but will be under the new Standards Based Management System (SBMS).  Clearly, however, the date of 
manufacture may not be retrievable for currently installed filters.  If this information is available (without 
having to remove the filter to retrieve the data on its frame), the filter service life will be determined based on 
the date of manufacture.  If the date of manufacture is not available, the date of installation will be used.  If 
neither is available, the filter will be assumed to be over 10 years old and subject to immediate replacement. 

3.3.8.2 Wetting 

In his experiments, Fretthold42 demonstrated that “previous water exposure weakened the filter media 
irreversibly,” and that the “burst strength of the filter media decreased significantly with each wetting and 
drying.”  The replacement criteria will be exposure to a single occurrence of filter wetting.  Potential sources 
of filter wetting are entrained droplets from actuation of sprinklers in areas that are upstream of the airflow to 
the filters, rain or groundwater inleakage into the filter system, or condensation from a leak of steam or hot 
water. 

3.3.8.3 Upset Environmental Conditions 

Section 12.05 of the Lawrence Livermore National Laboratory Health and Safety Manual,47 High Efficiency 
Particulate Air (HEPA) Filter System Design Guidelines for LLNL Applications, stated that continuous exposure to 
the following operational environments will permanently damage or compromise HEPA filters: 

• Moisture and Hot Air:  95 to 100 percent RH at temperatures higher than 130 degrees Fahrenheit. 

• Fire:  Direct fire or high concentrations of particulate matter produced by fire. 
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• High Pressure:  6.0 in.wg or more, internal or differential across the filter media.  Filters should be 
changed if the differential pressure [adjusted for rated flow] exceeds 4.0 in.wg. 

• Corrosive Mist:  Dilute moist or moderately dry concentrations of acids and caustics. 

• Shock Pressures:  More than 1.7 psig. 

The following criteria were modified for conservatism and simplification for use in an SBMS. 

• Wetting:  A single occurrence of filter exposure to water including entrained droplets from actuation 
of sprinklers in the area upstream of the filters, rain or groundwater, or condensation from a leak of 
steam or hot water. 

• Moisture and Hot Air:  HEPA filters may be operated continuously at 180 degrees Fahrenheit and 
between 5 and 75 percent RH, or at 120 degrees Fahrenheit and between 75 and 95 percent RH.  
HEPA filters are not to be used for installations where there is a possibility of condensation forming 
on them.  They will provide maximum service life when operated below 100 degrees Fahrenheit and 
75 percent RH.  

• Fire:  A single occurrence of direct flame 
impingement. [Note:  Filters subjected to 
smoke from fires must have an in-place 
leak test performed on them immediately 
by the responsible in-place testing group 
(i.e., within 24 hours) and must be 
replaced if the filter fails the in-place leak 
test.] 

• High Differential Pressure:  A single 
occurrence of a differential pressure 
across a single filter of 8.0 in.wg or more. 

• Shock Pressure:  A single exposure to 
more than 1.7 psig. 

• Corrosive Mist:  Prolonged exposure 
(more than 4 weeks) to dilute moist or 
moderately dry concentrations of acids 
and caustics. 

3.3.8.4 In-Place Testing of Filter Installations 

An in-place leak test is done after filters are installed at a DOE nuclear facility to ensure the performance of 
the confinement ventilation system.  The in-place leak test is used both for an acceptance and for surveillance 
leak testing of the installed HEPA filter bank.  An in-place leak test and visual inspection of HEPA filters are 
performed initially upon installation to detect bypasses and damage to filters and periodically to establish 
current condition of a nuclear air cleaning system and its components.  Specific objectives of in-place filter 
testing are (1) to test the aggregate performance to filters in a filter bank, (2) to evaluate the effectiveness of 
seals between the filter gasket and the filter housing, (3) to assess the leak-tightness of the filter housing, and 
(4) to determine whether bypasses exist around the filter housing.  Each time repairs are made, the system 
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must be retested until it meets the established criteria for leaktightness.48  Detailed information on in-place 
filter testing is included in Chapter 8. 

3.3.8.5 Packaging, Storage, and Handling of HEPA Filters 

The manufacturer should have a quality program for the packaging, shipping, handling, and storage of HEPA 
filters (e.g., NQA-1).  HEPA filters are normally packaged in corrugated cardboard cartons that conform to 
shipping regulations.  Additional internal pieces are inserted to protect the filter faces from damage during 
handling and transit.  Palletizing crating should be constructed for ease of disassembly (see Figure 3.14).  For 
multiunit shipments, individual cartons should be crated and palletized to minimize handling, particularly at 
trans-shipment points when using public carriers.  For very large shipments, sealed and dedicated trailers are 
recommended.  [Note:  Filters shipped in less-than-truckload amounts using common carriers are often 
rearranged incorrectly by the carriers, 
resulting in damaged filters.]  Upon 
delivery at the destination, mechanical 
warehousing equipment should be used 
for unloading and transferring the 
shipment.  Cartons should be placed in 
clean, dry, interior storage until used.  
They should be positioned as directed 
on the carton exterior, and no more 
than three filter cartons should be 
stacked atop each other. 

When a filter is inserted in the 
cardboard shipping container, the 
pleated folds should be oriented in the 
vertical direction (except Type B filters), 
and both the filter frame and the 
enclosing carton should be labeled with 
a vertical arrow or the notation, “This 
Side Up” (including Type B filters).  
When handling a filter inside a carton, 
the box should be tilted on one corner, 
picked up, and carried by supporting it 
at diagonally opposing corners.  Removing the filter from its shipping carton without damaging the medium 
is best accomplished by opening and folding back the top flaps of the carton, inverting the carton onto a 
clean surface, and lifting the carton off the filter.  Then the filter unit can be grasped by the outer frame 
surfaces without the danger of personnel coming into contact with the filter pack enclosed within the frame.  
Additional details can be found in Appendix B.  

3.4 Prefilters for HEPA Filters 

3.4.1 Filter Descriptions 

The service life of HEPA filters can often be extended by using less efficient filters that selectively remove 
the largest particles and fibers from the incoming airstream.  In some cases, HEPA filter lifetimes can be 
increased by as much as four times with multiple prefilter changes during the interval between HEPA filter 
changes.  It is recommended that HEPA filters be protected from:  (1) particles larger than 2 µm in diameter, 
(2) lint, and (3) particle concentrations greater than 2.3 mg/m3.  Selection of an appropriate prefilter includes 

Figure 3.14 – Filter Crating and Palletizing
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consideration of:  (1) the rapidity of filter resistance buildup and associated energy costs, (2) the size and 
complexity of the resulting filtration system, (3) the fact that replacement filters and associated costs generally 
increase with increasing prefilter efficiency, and (4) the disposal costs for contaminated HEPA filters and 
potentially uncontaminated prefilters.  It has been estimated that, with frequent prefilter replacements, savings 
in filter system operation could be as much as one-third the cost of operating without prefilters.  Assessment 
of an acceptable combination of prefilters and HEPA filters depends on the dust-loading and efficiency 
characteristics of the different filter types available for the particular aerosol to be filtered.  The clogging 
susceptibility of HEPA filters will vary with the dust and filtration characteristics of the prefilters.   

The types of filters used as prefilters are also widely used for cleaning ventilation supply air in conventional 
HVAC systems.  The important advantage of filtering ventilation supply air for many operations that generate 
radioactive particles is a reduction in the dust load that reaches the final contaminated filters.  This helps 
extend the service life of the exhaust filters, thereby reducing overall system costs because the supply air 
filters can be changed without resorting to radiation protection measures—often the most costly aspect of a 
contaminated exhaust filter change.  These filters have a wide range of efficiencies, including 5 to 10 percent 
for warm air residential heating systems; 35 to 45 percent for ventilation of schools, stores, and restaurants; 
and 85 to 95 percent for fully air-conditioned modern hotels, hospitals, and office towers. 

3.4.2 Classes, Sizes, and Performance Characteristics of Prefilters 

For prefilters intended to remove only the largest airborne particles, a reverse relationship between retention 
and re-entrainment forces occurs, causing collected particles to seep through the filter under prolonged 
airflow unless the filter fibers are coated with viscous liquids to wet the collected particles and increase the 
area of contact between them and the filter surfaces.  

The most widely used test methods for ventilation air filters are published by the American Society of 
Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE) as Standard 52.1-92,49 which contains 
two different protocols.  One uses a prepared “test dust” consisting of road dust, carbon black, and cotton 
fibers.  In this procedure, the test dust is aerosolized by compressed air and blown into the filter at a 
concentration many times that normally found in ambient air.  The filter is rated by the weight percent of 
dust retained.  This obsolete test method originated in the days when coal was the only fuel and has little 
relevance to today’s air filter requirements.  The second test method uses unaltered atmospheric air as the test 
medium and rates filter efficiency on the basis of the percent reduction in discoloration of simultaneous 
samples taken on white filter papers upstream and downstream of the filter being tested.  Reductions in 
discoloration cannot be related to weight percent efficiency.  In addition to dust-collecting efficiency, the first 
test procedure measures filter resistance increase with dust deposition and dust-holding capacity.  Ventilation 
filters in the 35 to 95 percent efficiency range are evaluated by the atmospheric dust discoloration test.   

Table 3.7 (from ASHRAE 52.2)50 shows cross-reference and application guidelines for air cleaners with 
particulate contaminants.  For comparison purposes, the HEPA filter is rated at 100 percent for both the 
stain-efficiency and artificial dust arrestance tests.  Because the atmospheric dust test is based on the staining 
capacity of the dust that penetrates the filter, compared to the staining capacity of the entering dust, it is not a 
true measure of particle-removal efficiency for any one particle-size range. 
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Table 3.7 – Cross-reference/Application Guidelines for Air Cleaners with Particulate Contaminants  
Approximate Std. 52.1 

Results Application Guidelines 
Std. 52.2 

Minimum 
Efficiency 
Reporting 

Value 
(MERV) 

Duct Spot 
Efficiency Arrestance 

Typical Controlled 
Contaminant 

Typical Applications 
and Limitations 

Typical Air Filter/Cleaner 
Type 

 
20 

 
n/a 

 
n/a 

≤0.30 µm Particle Size 
Virus (unattached) 

 
Cleanrooms 
Radioactive materials 

HEPA/ULPA Filters 
≥99.999% efficiency on 0.1-
0.2 µm particles, IEST Type F

19 n/a n/a Carbon dust 
Sea salt 

Pharmaceutical 
manufacturing 

≥99.999% efficiency on 0.3 
µm particles, IEST Type D 

18 n/a n/a All combustion smoke 
 

Carcinogenic materials 
 

≥99.99% efficiency on 0.3 µm 
particles, IEST Type C 

17 
 

n/a n/a Radon progeny Orthopedic surgery ≥99.97% efficiency on 0.3 µm 
particles, IEST Type A 

16 n/a n/a 0.3-1.0 µm Particle Size 
All bacteria 

15 >95% n/a Most tobacco smoke 
Droplet nuclei (sneeze) 

14 90-95% >98% Cooking oil 
Most smoke 

13 80-90% >98% Insecticide dust 
Copier toner 
Most face powder 
Most paint pigments 

Hospital inpatient care 
General surgery 
Smoking lounges 
Superior commercial 

buildings 

Bag Filters:  Nonsupported 
(flexible) microfine fiberglass 
or synthetic media, 12 to 
36 inches deep, 6 to 
12 pockets 
Box Filters:  Rigid style 
cartridge filters 6 to 12 inches 
deep may use lofted (air laid) 
or paper (wet laid) media. 

12 70-75% >95% 1.0-3.0 µm Particle Size 
Legionella 

11 60-65% >95% Humidifier dust 
Lead dust 

10 50-55% >95% Milled flour 
Coal dust 

9 
 

40-45% >90% Auto emissions 
Nebulizer drops 
Welding fumes 

Superior residential 
Better commercial 

buildings 
Hospital laboratories 

Bag Filters:  Nonsupported 
(flexible) microfine fiberglass 
or synthetic media, 12 to 
36 inches deep, 6 to 
12 pockets. 
Box Filters:  Rigid style 
cartridge filters 6 to 12 inches 
deep may use lofted (air laid) 
or paper (wet laid) media. 

8 30-35% >90% 3.0-10.0 µm Particle Size 
Mold 

7 25-30% >90% Spores 
Hair spray 

6 <20% 85-90% Fabric protector 
Dusting aids 

5 <20% 80-85% Cement dust 
Pudding mix 
Snuff 
Powdered milk 

Commercial buildings 
Better residential 
Industrial workplaces 
Paint booth inlet air 

Pleated Filters:  Disposable, 
extended surface, 1 to 5 in. 
thick with cotton-polyester 
blend media, cardboard 
frame. 
Cartridge Filters:  Graded 
density viscous coated cube or 
pocket filters, synthetic media 
Throwaway:  Disposable 
synthetic media panel filters 

4 <20% 75-80% >10.0 µm Particle Size 
Pollen 

Minimum filtration 
Residential 

3 <20% 70-75% Spanish moss 
Dust mites 

Window air 
conditioners 

2 <20% 65-70% Sanding dust 
Spray paint dust 

 

1 <20% <65% Textile fibers 
Carpet fibers 

 

Throwaway:  Disposable 
fiberglass or synthetic panel 
filters 
Washable:  Aluminum mesh, 
latex coated animal hair, or 
foam rubber panel filters 
Electrostatic:  Self charging 
(passive) woven 
polycarbonate panel filter 
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ASHRAE Standard 52.1-9249 tests have replaced those sanctioned formerly by the Air Filter Institute and the 
Dill Dust-Spot Test of the National Institute for Standards and Technology.  Care must be taken in the 
interpretation of data from the ASHRAE tests.  Arrestance test results depend highly on particles that exceed 
1 µm in diameter, but the ambient atmospheric dust test results depend on the nature and concentration of 
aerosol particles at the testing location.  The average particle size of the urban atmosphere is assumed to be 
0.5 µm.  The results of the various tests are not comparable, and a filter determined to be efficient by one test 
may be determined to be inefficient by another.  Users should examine the test used to evaluate a filter’s 
efficiency to properly understand the results.  Efficiency tests are made on prototype filters, and the results 
are extrapolated to other units of similar design (certification of every prefilter by testing would be too costly).   

Values stated in Table 3.7 for dust-holding capacity were determined with resuspended synthetic dust 
mixtures.  Dust-holding capacity varies with the nature and composition of the particles (e.g., carbon black, 
cotton linters).  Dust-holding capacity under service conditions cannot be predicted accurately on the basis of 
manufacturers’ data.  Air resistance is the primary factor in prefilter replacement.  Although manufacturers 
recommend specific values of resistance for prefilter replacement, loss of adequate airflow is often a more 
reliable indicator of system performance and is also more cost effective.  Panel filters will plug rapidly under 
heavy loads of lint and dust.  An accumulation of surface lint may increase the efficiency of an extended-
medium filter by adding “cake” filtration principles to the existing physical mechanisms.  The extended-
medium prefilter will plug readily in an airstream carrying profuse smoke and soot from a fire.  Operation at 
airflows below rated capacity will extend the service lives of filters and be more cost effective by reducing the 
frequency of filter replacement.  On the other hand, when airflow exceeds rated values, dust-loading rate and 
system costs begin to increase exponentially along with proportional increases in airflow.  [ASHRAE also 
publishes Standard 52.2-99,50 which gives methods for testing filter efficiency by particle size using optical 
particle counters, including lasers.] 

3.4.3 Construction of Prefilters 

Prefilters are classified by the American Refrigeration Institute (ARI) 850-9351 as follows: 

• Group I - Unit or panel. 

• Group II - Self-cleaning, self-renewable, or any combination thereof. 

• Group III - Extended surface.  

• Group IV - Electronic air cleaner. 

• Group V - Air filter media. 

Group I panel filters (viscous impingement filters) are shallow, tray-like assemblies of coarse fibers (glass, 
wool, vegetable, or plastic) or metal mesh enclosed in a steel or cardboard casing.  The medium is usually 
coated with an inhibited viscous oil or adhesive to improve trapping and retention of particles.  Single-use 
disposable and cleanable-reusable types are available.  The latter have metal mesh and generally are not used 
in nuclear applications for effluent or process air cleaning because of the high labor costs associated with 
cleaning and disposal of entrapped radioactive materials. A disposable panel filter has a fairly high dust-
holding capacity, low airflow resistance, low initial and operating costs, and high removal efficiency for large 
particles.  It is particularly effective against fibrous dust and heavy concentrations of visible particles, but is 
ineffective for smaller particles.  For nuclear service, it is less cost-effective than the more costly Group II or 
III filters that provide better protection for the HEPA filter. 
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Group II (moderate-efficiency) and Group III (high-efficiency) filters are usually comprised of extended-
medium, dry-type, single-use disposable units.  The filter medium is pleated or formed into bags or socks to 
provide a large filter surface area with minimal face area.  They are not coated with adhesive.  The particle size 
efficiency of Group II filters is moderate to poor for submicrometer-sized particles, but often approaches 
100 percent for particles greater than 5 µm.  In most cases, the pressure drop of extended-media Group II 
filters varies directly with efficiency.  Group II filters are recommended for high lint- and fiber-loading 
applications.  The large filter area relative to face area permits duct velocities equal to or higher than those of 
panel filters.   

Group III filters are preferred when higher efficiency for smaller particles is desired.  The dust-holding 
capacity of Group III filters usually is lower than that of Group II filters. 

3.4.4 Electrostatic and Electrified Filters  

An electrostatic charge may be induced on filter fibers by triboelectrification and by sandwiching the fiber 
bed between a high voltage and a grounded electrode.  Triboelectrification can be used to induce a high 
electrostatic charge on suitable high dielectric materials, but under practical-use conditions, the charge is 
subject to rapid dissipation due to air humidity, oily particles, fiber-binding particles, and other interference.  
Continuously activated electrodes can induce a more permanent charge. 

A program to develop electrofibrous filters, undertaken by DOE at LLNL, has proved them effective in 
providing greater efficiency and longer service life for the prefilters used to protect HEPA filters.  They have 
been used in gloveboxes and for other applications.  Laboratory tests using test and sodium chloride aerosols 
have shown that an “electrofibrous prefilter increases in efficiency from 40 to 90 percent as 10 kV is applied 
to the electrode.”  A comparison of uncharged, triboelectrically charged, and permanently charged fibrous 
filters demonstrated the higher collection efficiency of the permanently charged filter design for 
submicrometer particles.  When continuously charged electrofibrous filters were applied as prefilters for 
HEPA filters in exhaust air systems or gloveboxes used to burn uranium turnings, they significantly 
prolonged the life of the final filters. 

3.4.5 Operation and Maintenance of Prefilters 

All prefilter construction materials must be compatible with those of the downstream HEPA filters they are 
designed to protect.  Therefore, they must conform to the rigorous physical properties prescribed for HEPA 
filters (e.g., resistance to shock, vibration, tornado, earthquake, moisture, corrosion, and fire).  Survivability 
under the specific operational conditions and requirements must be addressed when prefilters are selected 
because moisture or corrosive products in the airstream may limit the choice of filter.  Although many filter 
media will not withstand acid or caustic attack, glass fibers are corrosion-resistant except for fluorides.  
However, the casing and face screen materials may be less so.  Aluminum may deteriorate in marine air, from 
caustics, or from carbon dioxide.  Plastics have poor heat and hot air resistance and generally will not satisfy 
UL requirements.  Condensation from high humidity and sensible water may plug a prefilter and result in 
more frequent replacement.  In general, a prefilter made of construction materials identical to those in the 
HEPA filter will have equivalent corrosion and moisture resistance.  Any increase in resistance from moisture 
accumulation will be greater for MERV 17-20 filters than for MERV 9-16 filters (ASHRAE 52.2 Table E-1)50. 
UL classifies ventilation air filters in two categories with respect to fire resistance.50  When clean, UL Class 1 
filters do not contribute fuel when attacked by flame and emit a negligible quantity of smoke.  UL Class 2 
filters are permitted to contain some small amount of combustible material, but they must not contribute 
significantly to a fire.  The collected material on inservice UL-approved Class 1 and 2 filters may burn 
vigorously and create a fire that is difficult to extinguish.  Therefore, use of an UL-rated prefilter should not 
lead to an unwarranted sense of security on the part of the user.  The UL maintains a current listing of filters 
that meet the requirements of their standards.21 
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Most types of prefilters are suitable for continuous operation at temperatures not exceeding 149 to 
248 degrees Fahrenheit  (65 to 120 degrees Celsius).  Other types with glass-fiber media in steel or mineral 
board frames may be used at temperatures as high as 392 degrees Fahrenheit (200 degrees Celsius).  Users of 
high-temperature prefilters should take a conservative view of performance claims, particularly claims related 
to efficiency at operating temperature.   

Because of waste disposal requirements, the preferred choice of a prefilter for nuclear applications is the 
single throwaway cartridge.  A replaceable-medium filter offers an advantage over the throwaway because the 
bulk of material that needs to be discarded is smaller and handling and disposal costs are minimized.  
However, re-entrainment of contaminants and contamination of the peripheral area are possible because the 
medium is removed from the system and prepared for disposal.  The replaceable-medium type is not 
recommended for toxic exhaust systems.  The cleanable-medium filter is undesirable for nuclear systems 
because of the extensive downtime of the system that is required for changing and decontaminating areas in 
proximity to the filter installation. 

3.5 Deep-Bed Filters 
Deep-bed filters were designed, built, and placed in service early in the development of nuclear technology 
for treating offgasses from chemical processing operations.  The first, a sand filter, was constructed at the 
Hanford, Washington, nuclear facility in 1948, and deep-bed glass fiber filters were constructed soon after.  
These were not considered competitive with then-current versions of the HEPA filter (the CWS-Type 6 or 
AEC-Type 1), but were thought to have a different function.  With the thin-bed filters, the intent is usually to 
replace or clean the filter medium periodically.  The deep-bed filter, on the other hand, usually has as its 
objective the installation of a unit which will have a long life, in the dust capacity sense, of say 5 to 20 years, 
corresponding to either the life of the process or the mechanical life of the system.  Thus, when resistance 
starts increasing rapidly, instead of replacing or cleaning the filter medium, the entire filter installation would 
be abandoned and replaced with a new unit.  In fact, the life span of some deep-bed filters constructed during 
the early 1950s has not yet been entirely expended.  A partial explanation for this longevity is the original 
design concept that deep-bed filters would be used where the total aerosol concentration was usually on the 
order of or less than normal atmospheric dust concentrations.  An important reason for selecting sand for the 
initial bed material was a need to filter large volumes of wet corrosive aerosols for which more usual filter 
materials would prove unsatisfactory.  Deep beds of crushed coke had been used by the chemical 
manufacturing industry for many years to remove sulfuric acid mist from the effluent gas of sulfuric acid 
manufacturing plants prior to 1948.  Silverman cited efficiencies as high as 99.9 percent by weight for a 
crushed-coke bed against a sulfuric acid mist of 0.5 to 3.0 µm in diameter.52  Perhaps a carbon-filled bed was 
considered unsuitable for filtering an aerosol that might contain fissile material, and sand was selected for the 
first deep-bed filter for nuclear fuel processing facility ventilation air.  

3.5.1 Deep-Bed Sand (DBS) Filters 

Some of the following material is taken directly from ERDA 76-2144.  Although dated, it is still relevant today.  
It has been updated where appropriate.  Initially, sand filters were installed at the Hanford, Washington, 
nuclear facility and at the Savannah River nuclear plant.  Following their success, more were added at 
Hanford and Savannah River and others were constructed at plants in Morris, Illinois, and Idaho Falls, Idaho.  
The Argonne National Laboratory compiled a bibliography of DBS filters. These DBS filters had collection 
efficiencies for particles greater than or equal to 0.5 µm that compared favorably with the HEPA filters of 
that era.  Their advantages for the nuclear programs at these sites included large dust-holding capacity, low 
maintenance, chemical resistance, high heat tolerance, fire resistance, and a capability to withstand large shock 
and gross pressure changes without operational failures.  They also had disadvantages such as high capital 
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costs, need for large areas and volumes, inability to maintain the granular fill, and lack of a reasonable means 
of disposing of the contaminated fill. 

DBS filters contain up to 10 feet of rock, gravel, and sand constructed in graded layers that diminish granule 
size by a factor of 2 as the layers go from bottom to top.  Airflow direction is upward so that granules 
decrease in size in the direction of flow.  A top layer of moderately coarse sand is generally added to prevent 
fluidization of the finest sand layer underneath.  The rock, gravel, and sand layers are positioned and sized to 
provide the desired structural strength, particle collection ability, dirt-holding capacity, and long service life.  
Ideally, the layers of the largest granules, through which the gas stream passes first, remove all the large 
airborne particles, whereas the fine sand layers on top retain the finest smallest particles at high efficiency.  
Below the granular bed there is a layer of hollow tile that forms passages for air distribution.  The total bed is 
enclosed in a concrete-lined pit.  The superficial velocity is about 5-feet per minute, and pressure drop across 
the seven layers, sized 3 1/2-inch average diameter down to 50 mesh, is from 7 to 11 in.wg.  Collection 
efficiencies as high as 99.98 percent for test aerosols have been reported.  Some DBS filters have experienced 
premature plugging at relatively low dust loadings.  Another suffered partial collapse from disintegration of 
grout between the tiles supporting the overhead filter structure.  These failures were caused by moisture 
leaking through voids in the system perimeter or by chemical corrosion and erosion of system components 
from nitric acid fumes in the effluent air.  Disposal of inoperable DBS filters, usually contaminated, is 
generally accomplished by sealing and abandonment.  Replacement systems normally are constructed nearby 
to accommodate the same air intake duct system. 

Currently, there is renewed interest in sand filters for ESF applications (e.g., the plutonium Pit Disassembly 
and Conversion Facility in Savannah River, South Carolina; emergency confinement venting for light-water 
reactors).  The Swedish confinement venting system, known as FILTRA, features large concrete silos filled 
with crushed rock.  It is designed to condense and filter the stream blown from the confinement and to 
release to the atmosphere less than 0.01 percent of the core inventory. 

3.5.2 Deep-Bed Glass Fiber (DBGF) Filters 

The rapidly emerging glass fiber technology of the late 1940s shifted attention to the use of very deep beds 
(1 or more meters thick) of graded glass fibers as a satisfactory substitute for sand filters when treating 
gaseous effluents from chemical operations.  They proved to be more efficient, less costly, and to have a 
lower airflow resistance than the DBS filters they replaced.  In addition, these DBGF filters employ a medium 
that has more controllable physical features and more assured availability than the DBS to permit a larger 
airflow per unit volume at lower pressure drop, lower operating costs, and potentially lower spent-filter 
disposal costs.  DBGF filters have been used at Hanford for several decades on their Purex process effluent 
streams.  However, the DBGF filters do not have the corrosion resistance of the DBS, particularly from HF, 
and are less fire-resistant.  The DBGF is also less of a heat sink and has less capability to resist shock and 
high-pressure transients. 

The intake segment of the DBGF filter system was designed with layered beds of uniform-diameter glass 
fibers to a total depth of 8 to 84 inches.  Each layer in the direction of airflow was compressed to a higher 
density and enclosed in a stainless steel tray with impermeable walls and a perforated screen above and below.  
Capacity varied from 200 to 200,000 cfm  (350 to 350,000 m3/hr).  Although the first unit constructed at 
Hanford was small (400 m3/hr (235.4 cfm), many of the 25 subsequent units were much larger and 
experienced extensive usage from nuclear fuel processing to hot cell ventilation.  The glass fiber of preference 
for this application was Owens-Corning's 115-K, a 29-µm-diameter, curled glass fiber that resisted clumping, 
settling, and matting.  A system that was designed for downward airflow became inoperative from 
precipitation of ammonium nitrate at the filter face.  Subsequent units were designed with airflowing upward 
and were equipped with water sprays directed from below to dissolve salt precipitation on the intake face to 
reduce pressure drop buildup.  The design airflow velocity of a typical DBGF was 50 feet per minute, and 
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clean pressure drop was close to 1.5-in.wg.  The final pressure drop, after a total particle loading estimated at 
10,500 pounds, was 8-in.wg.  The final stage of a second-generation DBGF filter system employed two 
12-mm blankets of 3.2-µm- and 1.2-µm-diameter glass fibers fabricated as a twin-layer bag stretched over a 
stainless steel framework.  Airflow from the first stage passed through the filtration blankets from the outside 
to the inside, then was exhausted from inside the metal framework.  The number of bag filters was 
proportional to the capacity of the intake segment of the DBGF filter.  Later designs of the DBGF filter's 
cleanup stage substituted HEPA filters in a group of manifolded caissons (encapsulating filter holders), and a 
comparable increase in collection efficiency was realized.  The most recent installation of a DBGF filter 
system required more than 100 HEPA filters downstream of a deep bed containing more than 38,000 pounds 
of 115-K fiber.  By carefully selecting the packing density, bed depth, and airflow velocity, collection 
efficiencies greater than 99 percent for 0.5 µm particles were attained.   

Provision for periodic backflushing will often extend the life of the total filter.  Most DBGF filter systems, 
contained in vaults below ground, are resistant to shock and overpressure from natural phenomena.  The 
dust-holding capacities of DBGF filters are very large, and many units have operated for years without 
attendance or maintenance.  Pressure drop sensors can often predict evolving difficulties and indicate when it 
is time for backflushing, precipitate dissolution, or other preplanned remedial actions.  Just as for DBS filters, 
decontamination and disposal is difficult for small systems and nearly impossible for the larger systems. 

3.5.3 Deep-Bed Metal Filters 

Deep beds of metal fibers have a number of applications in the nuclear industry, particularly where maximum 
resistance to fires, explosions, and overpressure shocks are essential.  In offgas systems containing substantial 
concentrations of HF, use of stainless steel metal fibers has been studied as a substitute for glass. 

In most cases, the objective when using metal fiber filters is to obtain particle collection efficiencies that 
duplicate those obtainable with HEPA filters.  However, the unavailability of metal fibers with diameters 
close to or below 1 µm makes it necessary to provide great filter depth as a substitute for small fiber 
collection efficiencies.  For sodium fire aerosols, high collection efficiency can be obtained with relatively 
large diameter metal fibers because the combustion products in air, sodium oxide, and carbonate rapidly form 
large flocs that are easily filtered.  The ease of filtration results in the extremely rapid formation of a high-
resistance filter cake that severely limits the amount of sodium aerosol particles that can accumulate in the 
filter before the limit of the fan's suction pressure is reached.  Here, the requirement is for a graded-efficiency, 
deep-bed, metal filter with a large storage capacity in the initial layers of the filter for the fluffy sodium aerosol 
particles, a high efficiency for small particles in most downstream layers of the filter, and the elimination of 
abrupt interfaces between graded fiber layers where a filter cake might form.  This is a different filtration 
requirement than obtaining high efficiency for low concentrations of small, nonagglomerating particles—
instead, the requirement is for uniform particle storage throughout the depth of the filter.  Here also, uniform 
diameter fibers can be used in great depths, as in the DBGF filters, to substitute for the presence of very 
small-diameter filter fibers.   

Other types of metal filters have been constructed by sintering stainless steel powders or fine fibers into a 
sieve-like structure that function very much like a conventional pulse-jet-cleaned industrial cloth filter.  The 
metal membrane has an inherent high efficiency for particles greater than a few micrometers, but depends on 
the formation of a filter cake to obtain high efficiency with submicrometer particles.  Clean airflow resistance 
is high and increases rapidly as cake thickness builds up.  It is cleaned periodically by backflow jets of 
compressed air.  Efficiencies are comparable with those of HEPA filters when the sintered metal filters are 
precoated with filter aids.  Because of their high-temperature resistance and ability to handle high 
concentrations of mineral dusts, these types of filters have been used in nuclear incinerator offgas cleaning 
systems, particularly when heat recovery from the hot filtered gases is desired.  However, care must be 
exercised to avoid releasing tar-like combustion products to sintered filters that are operated at high 
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temperatures because the tarry material tends to lodge in the pores and turn to cake that cannot be removed 
by chemical means or by elevating the temperature to the limit of the metal structure. 

Another type of sintered filter construction for high-temperature applications has been prepared from a 
mixture of stainless steel and quartz fibers.  The composite material has the same efficiency and pressure drop 
as HEPA filter glass paper, but has 4 times the tensile strength and can operate continuously at temperatures 
up to 932 degrees Fahrenheit (500 degrees Celsius).  Applications of the stainless steel and quartz fiber HEPA 
filter medium have not proceeded beyond the laboratory stage. 

3.6 Demisters 
Liquid droplet entrainment separators are required in the standby air treatment systems of many water-cooled 
and -moderated power reactors to protect the HEPA filters and activated-charcoal adsorbers from excessive 
water deposition should a major high-temperature water or stream release occur as a result of an incident 
involving the core cooling system.  Droplet entrainment separators are also used in fuel processing operations 
to control acid mists generated during dissolving operations and subsequent separation steps.   

Entrainment separators consisting of a series of bent plates are widely used in HVAC applications for 
controlling water carryover from cooling coils and humidifiers; but for nuclear applications, their droplet 
removal efficiency is inadequate.  Therefore, fiber-constraining demisters with a much greater efficiency for 
small droplets are standard for nuclear service.  Entrainment separators utilizing fiber media remove droplets 
by the same mechanisms that are effective for dry fibrous filters, but they must have the additional important 
property of permitting the collected water to drain out of the cell before it becomes clogged.  Should clogging 
occur and the pore spaces fill with water, the pressure drop across the separator will rise and some of the 
water retained in the pore spaces will be ejected from the air discharge side to create sufficient passages for air 
to pass through.  The ejected water can become airborne again by this mechanism. 

Droplets from condensing vapors originate as submicrometer-sized aerosols, but the droplets may grow 
rapidly to multimicrometer size by acting as condensation centers for additional cooling vapors and by 
coagulation when the concentration of droplets exceeds 106 droplets/ml.  Firefighting spray nozzles, 
confinement sprays, and other devices that mechanically atomize liquid jets yield droplets that predominantly 
range from 50 to more than 1,000 µm in diameter.  This range means that entrainment separators must not 
only be capable of removing the smallest droplets, but also must resist becoming flooded by the largest 
droplets and releasing the collected liquid as entrained water. 

The NRC recommends the use of entrainment separators for engineered safety systems when the air may be 
carrying entrained liquid droplets or a cooling and condensing vapor. 8, 31, 45, 50  Although HEPA filter paper is 
treated for water repellency, high-water loadings rapidly saturate the paper and raise its airflow resistance to a 
point where gross holes can result.  Hot water and steam cause paper to lose its strength and to fail even 
more rapidly.  Therefore, the criteria for entrainment separators used for nuclear service call for:  (1) at least 
99.9 percent retention by weight of entrained water and condensed steam in the size range 1 to 2,000 µm 
diameter, at a duct velocity from 250 to 2,500 linear feet per minute, and water delivery rate of 8 gallons per 
minute (gpm) per 1000 cfm of installed HEPA filter capacity; (2) at least 99 percent retention by count of 
droplets in the 1- to 10-µm-diameter range, at a duct velocity from 250 to 2,500 linear feet per minute; (3) no 
flooding or water re-entrainment at a water-steam delivery rate of  8 gpm at a duct velocity of 2,500 linear feet 
per minute; and (4) a temperature tolerance at least to 320 degrees Fahrenheit (160 degrees Celsius) and 
gamma radiation exposure up to 106 rads integrated dose without visible deterioration or embrittlement of the 
materials of construction.  An entrainment separator with these characteristics will provide long-term 
protection for a downstream HEPA filter that would be destroyed in a few minutes without it.  Entrainment 
separators are usually constructed of deep layers of high-porosity metal and glass fibers, either packed or 
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woven into stable batts, and arranged in graded sizes and packing density to give the desired small droplet 
collection capability with excellent resistance to flooding and re-entrainment.  

3.7 Filter Design Selection 
Nuclear-grade HEPA filter papers are distinguished from otherwise identical products by their proven 
resistance to deterioration by radiation.  This requirement is spelled out in ASME AG-1,2 which calls for 
50 percent retention of original strength and water repellency after exposure to an integrated dose of 
6.0  × 107 to 6.5 × 107 rads at a dosage rate not to exceed 2.5 × 106 rads per hour.  Because all fabricated filters 
destined for nuclear service will contain identical or equivalent paper, selection can be based solely on the 
type of filter construction. 

Deep-pleat filters with corrugated aluminum separators have dominated nuclear service both by numbers and 
years of use, and therefore have the longest and most thoroughly documented performance record.  They 
appear to be stronger than other filter designs, although mini-pleat and separatorless filters are able to meet 
existing strength requirements in applicable filter standards.  Mini-pleat construction has the desirable 
advantage of packing twice as much paper into a given volume of filter.  A disadvantage of the mini-pleat 
design is the narrowness of the air passages between adjacent pleats, which make it susceptible to premature 
clogging of the openings by large particles and fibers.  This may not be a difficulty when the air being filtered 
is exceptionally dust-free or when efficient prefilters are employed.  Nuclear service experience is sparse or 
totally lacking for types of filter construction other than deep-pleat filters with corrugated separators, 
although there may be equivalent experience in nonnuclear applications. 

Special nuclear filters are needed when service conditions involve exceptional physical or chemical stress.  
Although the usual run of filters for nuclear service must provide resistance to short-term exposure to heated 
air and flame, they are not designed for long-term operation at temperatures exceeding 250 degrees 
Fahrenheit (120 degrees Celsius).  Because the organic sealant between filter pack and filter frame is the least 
temperature-resistant component, it is possible to increase temperature resistance by substituting a tightly 
compressed fine-fiber batt for the organic adhesive.  In addition, substituting a metal frame for a plywood or 
composition board increases temperature resistance to the melting point of the glass fibers in the filter 
medium [932 degrees Fahrenheit (500 degrees Celsius)].  Before this temperature is reached, the organic 
binder and water-repellent chemicals in the paper will be lost, but this may not adversely affect filtration 
efficiency or airflow resistance, but does reduce the filter strength. 

The chemical resistance of low-temperature nuclear filters is generally excellent for all dry gases.  With high 
humidity, the presence of HF will cause etching and embrittlement of the glass fibers and ultimate failure of 
the filter.  When droplets of HF or condensed water plus HF gas are present in the airstream, rapid failure of 
the glass filter paper may be anticipated.  Rapid failure (within hrs) also occurs when hydroscopic salts from 
chemical processing collect on the filter surface and form a moist, slush-like cake that absorbs HF and 
infiltrates the pores of the filter paper.  Special filter papers have been formulated with 7 percent Nomex 
fibers to provide extra chemical resistance for this type of service. 

Aluminum separators are especially susceptible to chemical attack by many substances other than HF.  United 
States requirements call for vinyl-epoxy coatings of 0.2 to 0.3 µm in thickness on both the sides and edges of 
aluminum separators when the presence of acid is predicted.  Stainless steel separators are a more costly 
alternative. 

Deep-bed filters of sand, gravel, and crushed stone do not compete directly with HEPA filters, except at a 
few installations involved in chemical operations associated with fuel reprocessing, but they have recently 
come under intense study as a means of mitigating core meltdown events by providing a filtration capacity for 
venting confinement vessel overpressures and for coping with a possible hydrogen burn inside the 
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confinement.  DBS filters have also been studied extensively for a potential role in mitigating loss of coolant 
accidents for metal-cooled reactors.  
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RADIATION PROTECTION OF THE PUBLIC AND THE ENVIRONMENT 

1. PURPOSE. 

a. To establish requirements to protect the public and the environment against undue 

risk from radiation associated with radiological activities conducted under the 

control of the Department of Energy (DOE) pursuant to the Atomic Energy Act of 

1954, as amended (AEA). 

b. The objectives of this Order are: 

(1) To conduct DOE radiological activities so that exposure to members of the 

public is maintained within the dose limits established in this Order; 

(2) To control the radiological clearance of DOE real and personal property; 

(3) To ensure that potential radiation exposures to members of the public are 

as low as is reasonably achievable; 

(4) To ensure that DOE sites have the capabilities, consistent with the types of 

radiological activities conducted, to monitor routine and non-routine 

radiological releases and to assess the radiation dose to members of the 

public; and 

(5) To provide protection of the environment from the effects of radiation and 

radioactive material. 

2. CANCELLATION. DOE Order 5400.5 Radiation Protection of the Public and the 

Environment, Chg 2, dated 1-7-93 except for Chapter III (―Derived Concentration Guides 

for Air and Water‖) and Figure IV-1 (―Surface Contamination Guidelines‖). Cancellation 

of a directive, does not, by itself, modify or otherwise affect any contractual or regulatory 

obligation to comply with the directive. Contractor Requirements Documents (CRDs) 

that have been incorporated into a contract remain in effect unless and until the contract 

is modified to either eliminate requirements that are no longer applicable or substitute a 

new set of requirements. 

3. APPLICABILITY.  

a. Departmental Applicability.  

(1) This Order applies to all Departmental elements that are responsible for, or 

provide support for, the management and operation of DOE sites 

conducting radiological activities or management of DOE radioactive 

material or property that can result in exposures of the public to radiation 

or radioactive material. 
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(2) The Administrator of NNSA must assure that NNSA employees and 

contractors comply with their respective responsibilities under this 

Directive. Nothing in this Order will be construed to interfere with the 

NNSA Administrator‘s authority under section 3212(d) of Public Law 

(P.L.) 106-65 to establish Administration-specific policies, unless 

disapproved by the Secretary. 

b. DOE Contractors. 

(1) Except for the equivalencies/exclusions in paragraph 3.c., the Contractor 

Requirements Document (CRD) sets forth requirements of this Order that 

will apply to contracts that include the CRD. 

(2) The CRD must be included in contracts under which the contractor 

manages or conducts radiological activities at DOE sites. 

c. Equivalencies/Exemptions for DOE O 458.1. Equivalencies and Exemptions are 

granted consistent with the provisions of DOE O 251.1C, Departmental 

Directives Program, dated 1-15-09. Central Technical Authority (or designee) 

concurrence is required for both exemptions and equivalencies to this Order for 

nuclear facilities. 

(1) Equivalency. Activities regulated by the Nuclear Regulatory Commission 

(NRC) or regulated by an NRC Agreement State under NRC AEA 

delegated authorities. 

(2) Equivalency. In accordance with the responsibilities and authorities 

assigned by Executive Order 12344, codified at 50 USC sections 2406 and 

2511, and to ensure consistency through the joint Navy/DOE Naval 

Nuclear Propulsion Program, the Deputy Administrator for Naval 

Reactors (Director) will implement and oversee requirements and 

practices pertaining to this Directive for activities under the Director‘s 

cognizance, as deemed appropriate.  

(3) Exemption. This Order does not apply to the Bonneville Power 

Administration (BPA), in accordance with Secretarial Delegation Order 

Number 00-033.00B to the BPA Administrator and Chief Executive 

Officer, dated 7-20-09.  

4. REQUIREMENTS. 

a. Environmental Radiological Protection Program. 

(1) DOE must ensure that:  

(a) DOE or DOE contractors operating sites or implementing projects, 

involving radiological activities that can affect the public or 



DOE O 458.1 3 

2-11-2011 

 

environment, establish and maintain a program that complies with 

applicable requirements of this Order. 

(b) The program, which is the composite of plans, procedures, 

protocols and other documents describing the methods used to 

achieve compliance, must be tailored to the hazard or risk and 

particular radiological activities being conducted at the site and 

relevant requirements of this Order. 

(c) For any determination that a requirement of this Order is not 

relevant, the basis for that determination is appropriate to the 

hazard and adequately documented. 

(2) DOE must document directions to the contractor necessary to correct any 

potential inadequacies or inappropriate determinations of relevancy.  

(3) DOE must ensure that long-term stewardship and institutional controls for 

protection of the public and environment determined necessary to meet the 

requirements of this Order are adequately documented and implemented 

as long as is necessary. 

b. Public Dose Limit. 

(1) DOE radiological activities, including remedial actions and activities 

using Technologically Enhanced Naturally Occurring Radioactive 

Material (TENORM), must be conducted so that exposure of members of 

the public to ionizing radiation will:
 
 

(a) Not cause a total effective dose (TED)
 
exceeding 100 mrem 

(1mSv) in a year, an equivalent dose to the lens of the eye 

exceeding 1500 mrem (15 mSv) in a year, or an equivalent dose to 

the skin or extremities exceeding 5000 mrem (50 mSv) in a year, 

from all sources of ionizing radiation and exposure pathways that 

could contribute significantly to the total dose excepting: 

1 Dose from radon and its decay products in air [Radon is 

regulated separately e.g., under Paragraphs 4.f. and 

4.h.(1)(d) in this Order and under Title 40 Code of Federal 

Regulations (CFR) Part 61, Subparts Q and T]; 

2 Dose received by patients from medical sources of 

radiation, and by volunteers in medical research programs;  

3 Dose from background radiation;  

4 Dose from occupational exposure under NRC or 

Agreement State license or to general employees regulated 

under 10 CFR Part 835, and  
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(b) Comply with ALARA requirements in paragraph 4.d. of this 

Order. 

(2) The public dose limit applies to members of the public located off DOE 

sites and on DOE sites outside of controlled areas, and to those exposed to 

residual radioactive material subsequent to any remedial action or 

clearance of property. 

c. Temporary Dose Limits. 

(1) Special circumstances could affect a DOE radiological activity in such a 

manner that the potential dose to a member of the public could exceed a 

TED of 100 mrem (1 mSv) in a year. 

(2) The Field Element Manager
1
 may request specific authorization for a 

temporary public dose limit higher than 100 mrem (1 mSv) in a year from 

a Cognizant Secretarial Officer in consultation with the Chief Health, 

Safety and Security Officer. This request must include documentation that 

justifies the need for the increase, the alternatives considered, and the 

application of the ALARA process. 

(3) A Cognizant Secretarial Officer must limit approval of such requests to no 

more than 500 mrem (5 mSv) TED, provided that the average TED over any 

5 contiguous years does not exceed 100 mrem per year. 

(4) The specific exposure pathways excepted in paragraphs 4.b.(1)(a)1-4 are 

also excepted for temporary dose limits. 

d. As Low As Reasonably Achievable (ALARA). 

(1) A documented ALARA process must be implemented to optimize control 

and management of radiological activities so that doses to members of the 

public (both individual and collective) and releases to the environment are 

kept as low as reasonably achievable. The process must be applied to the 

design or modification of facilities and conduct of activities that expose 

the public or the environment to radiation or radioactive material. 

(2) The ALARA process must: consider DOE sources, modes of exposure, 

and all pathways which potentially could result in the release of 

radioactive materials into the environment, or exposure to the public; use a 

graded approach; and to the extent practical and when appropriate, be 

coordinated with the 10 CFR Part 835 ALARA process. 

                                                 

1
 Includes operation office, site office, field office, area office, project office and service center. 



DOE O 458.1 5 

2-11-2011 

 

(3) The ALARA process must be applied to all routine radiological activities. 

Though not applicable to non-routine radiological events (for example, 

accidental, unplanned, or inadvertent releases or exposures), the ALARA 

process is applicable during recovery and remediation activities associated 

with a non-routine event. 

e. Demonstrating Compliance with the Public Dose Limit.  

(1) Dose evaluations to demonstrate compliance with the public dose limit in 

paragraph 4.b.(1) of this Order and to assess collective dose must include 

the following: 

(a) The TED to members of the public from exposure to radiation, 

airborne effluents, and liquid effluents, of DOE origin. 

1 Compliance may be demonstrated by calculating dose to 

the representative person or to the maximally exposed 

individual (MEI). 

2 Determination of the representative person or the MEI must 

include members of the public both on DOE sites outside of 

controlled areas and off DOE sites. 

3 If it is suspected that any of the dose limits specified in 

paragraph 4.b.(1)(a) of this Order may be exceeded or the 

estimated TED for members of the public exceeds 25 mrem 

(0.25 mSv) in a year, then dose to the lens of the eye, skin 

and extremities must be evaluated. 

(b) Analytical models that consider likely exposure pathways, such as: 

1 Direct external radiation from sources located on-site; 

2 External radiation from airborne radioactive material; 

3 External radiation from radioactive material deposited on 

surfaces off-site; 

4 Internal radiation from inhaled airborne radioactive 

material; 

5 Internal radiation from radioactive material ingested with 

water, and with food from terrestrial crops or animal 

products (e.g., meat, eggs, milk); 

6 Internal radiation from radioactive material ingested with 

aquatic food products such as fish, shellfish, crustaceans 
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(e.g., crayfish, shrimp, crab, lobsters), and aquatic plants 

and algae; 

7 External or internal radiation due to residual radioactive 

material on, or in, cleared real property; and 

8 Any other pathway unique to the DOE site or activity. 

(c) The dose to members of the public from DOE-related exposure 

sources only, if the projected DOE-related dose to the 

representative person or MEI is 25 mrem (0.25mSv) in a year or 

less. If the DOE-related dose is greater than 25 mrem in a year, the 

dose to members of the public must include both major non-DOE 

sources of exposure (excluding dose from radon and its decay 

products in air, background radiation dose, occupational doses and 

doses due to medical exposures) and dose from DOE-related 

sources. 

(d) Collective dose for members of the public resulting from radiation 

emitted and radioactive materials released from DOE radiological 

activities only (not including radon and its decay products). 

Collective dose for members of the public must be representative 

of the total dose and of adequate quality for supported 

comparisons, trending or decisions. Consistent with the graded 

approach, collective dose estimates may be truncated by distance 

(e.g., 50 miles) or individual dose level (e.g., 10 microrem) when 

integration of doses beyond such thresholds does not significantly 

affect data quality objectives. Where it is of concern, collective 

dose for members of the public resulting from radon and its decay 

products released by DOE radiological activities needs to be 

calculated separately from other radionuclides. 

(2) The estimated individual dose to the MEI or representative person that is 

representative of the persons or group likely to receive the most dose and 

is based on pathway and exposure parameters that are not likely to 

underestimate or substantially overestimate the dose, and, the collective 

dose (population dose) that is a realistic as practicable estimate of the sum 

of the doses to all members of the actual exposed population. 

(3) Site-specific information on radiation source dispersion patterns, location 

and demography of members of the public in the vicinity of DOE 

radiological activities, land use, food supplies, and exposure pathway 

information must be updated, as necessary, to document significant 

changes that could affect dose evaluations. 

(4) Values of assumed default or site-specific parameters used in calculations 

must be identified and included with the documentation of the calculations. 
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(5) Direct measurements must be made, to the extent practicable, to obtain 

information characterizing source terms, exposures, exposure modes, and 

other information needed in evaluating dose. 

(6) Dose evaluation models that are codified or approved for use by DOE 

must be used. Alternative dose evaluation models, including those used by 

other regulatory agencies, national organizations or international 

organizations, must be approved for use by the Chief Health, Safety and 

Security Officer, or by the DOE Field Element Manager with the 

concurrence of a Cognizant Secretarial Officer and the Chief Health, 

Safety and Security Officer, or for NNSA sites by the NNSA Field 

Element Manager with the concurrence of the NNSA Cognizant 

Secretarial Officer in consultation with the Chief Health, Safety and 

Security Officer. 

(7) DOE-approved dose coefficients must be used to evaluate doses resulting 

from DOE radiological activities. Use of alternative dose coefficients must 

be approved by the Chief Health, Safety and Security Officer or by a 

Cognizant Secretarial Officer in consultation with the Chief Health, Safety 

and Security Officer. 

(8) Doses to members of the public from airborne effluents must be evaluated 

with the CAP-88 model or another EPA-approved model or method to 

demonstrate compliance with applicable subparts of 40 CFR Part 61, 

National Emission Standards for Hazardous Air Pollutants. 

(9) Environmental monitoring must be conducted to characterize routine and 

non-routine releases of radioactive material from radiological activities, 

estimate the dispersal pattern in the environs, characterize the pathway(s) 

of exposure to members of the public and estimate the doses to individuals 

and populations in the vicinity of the site or operation commensurate with 

the nature of the DOE radiological activities and the risk to the public and 

the environment. Radiological monitoring must be integrated with the 

general environmental and effluent monitoring. Environmental monitoring 

must include, but is not limited to: 

(a) Effluent Monitoring 

(b) Environmental Surveillance 

(c) Meteorological Monitoring. Meteorological monitoring must be 

commensurate with the level of site radiological activities, the site 

topographical characteristics, and the distance to critical receptors. 

The scope must be sufficient to characterize atmospheric 

dispersion and model the dose to members of the public over 

distances commensurate with the magnitude of potential source 

terms and possible pathways to the atmosphere. 
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(d) Pre-operational Monitoring. Prior to the startup of a new site, 

facility or process with the potential to expose the public or 

environment to radiation or radioactive material, it is necessary to 

ensure that adequate knowledge exists to understand: 1) 

radiological background; 2) pertinent environmental and ecological 

parameters; and 3) potential pathways for human exposures or 

ecological/natural resource impacts either from existing data or 

documents (for example, NEPA evaluations or existing monitoring 

and surveillance programs, etc.) or from the conduct of a 

pre-operational study initiated at least one year prior to startup of a 

new operation. 

(10) Site-specific environmental monitoring criteria must be established to 

ensure that representative measurements of quantities and concentrations 

of radiological contaminants are conducted and that the effects from DOE 

radiological activities on members of the public and the environment are 

monitored sufficiently to demonstrate compliance with this Order. 

f. Airborne Radioactive Effluents. Radiological activities must be conducted in a 

manner such that the release of radioactive material to the atmosphere will: 

(1) Be evaluated using the ALARA process established in paragraph 4.d. of 

this Order; 

(2) Not cause radon-222 flux rates to exceed 20 pCi (0.7 Bq) m
-2

 sec
-1

 

averaged over the surface area overlaying waste, including the covering or 

other confinement structures, wherever radium-226 wastes are accepted for 

storage or disposal (See 40 CFR Part 61, Subparts Q and T); 

(3) Meet compliance agreements under 40 CFR Part 61, Subparts H, Q, and 

T; 

(4) Not cause the radon-220 and radon-222 decay product concentration, 

including background, to exceed 0.03 WL in buildings that are being 

released from DOE control. Further, a reasonable effort must be made to 

meet a 0.02WL generic guideline for annual average radon-220 and 

radon-222 decay product concentration, including background, in such 

buildings; and 

(5) Not exceed 3 pCi/L annual average radon-220 and radon-222 

concentration, not including background, at the site boundary if DOE 

activities release radon-220 and radon-222 or their decay products. 

g. Control and Management of Radionuclides from DOE Activities in Liquid 

Discharges. Operators of DOE facilities discharging or releasing liquids 

containing radionuclides from DOE activities must: 
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(1) Characterize planned and unplanned releases of liquids containing 

radionuclides from DOE activities, consistent with the potential for on- 

and off-site impacts, and provide an assessment of radiological 

consequences as necessary to demonstrate compliance with the 

requirements of this Order. 

(2) Comply with the ALARA process requirements in paragraph 4.d. of this 

Order. 

(3) Conduct activities to ensure that liquid releases containing radionuclides 

from DOE activities are managed in a manner that protects ground water 

resources now and in the future, based on use and value considerations. 

(4) Conduct activities to ensure that liquid discharges containing 

radionuclides from DOE activities do not exceed an annual average (at the 

point of discharge) of either of the following: 

(a) 5 pCi (0.2 Bq) per gram above background of settleable solids for 

alpha-emitting radionuclides. 

(b) 50 pCi (2 Bq) per gram above background of settleable solids for 

beta-emitting radionuclides. 

(5) Except for tritium and sanitary sewers, apply Best Available Technology 

(BAT) if at the point of discharge: 

(a) The annual average concentration of a given radionuclide is greater 

than the DOE-approved Derived Concentration Technical Standard 

(DCS) value for water, or for multiple radionuclides, the composite 

DCS must be the sum of the fractional DCS values derived from 

DOE-approved DCS values. (Derived Concentration Guidelines 

(DCGs) published in DOE Order 5400.5 and used to apply best 

available technology (BAT) may continue to be used as DCSs until 

they are replaced by the DOE Derived Concentration Technical 

Standard), 

(b) The discharge contributes greater than 10 mrem (0.1 mSv) annual 

TED to members of the public, or  

(c) The collective dose from all DOE sources is greater than 100 

person-rem (1 person-Sv) and the liquid discharge contributes 50 

percent or more of this collective dose. 

(6) Control releases of tritium in a manner that has been established by 

application of the ALARA process. 

(7) Conduct radiological activities to ensure that radionuclides from DOE 

activities contained in liquid effluents do not cause private or public 
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drinking water systems to exceed the drinking water maximum 

contamination limits in 40 CFR Part 141, National Primary Drinking 

Water Regulations. 

(8) Control discharges into sanitary sewers in accordance with the following 

requirements: 

(a) Except for excreta from patients and medical research volunteers 

treated with radioactive material, discharges of liquids containing 

radionuclides from DOE activities into non-Federally owned 

sanitary sewers are prohibited unless: 

1 The material is readily soluble (or readily dispersed 

biological materials) in water; 

2 Such discharges comply with ALARA process 

requirements; 

3 BAT is applied to discharges of liquid releases containing 

radionuclides from DOE activities if the average monthly 

concentration level at the point of discharge into the 

sanitary sewer is greater than five times the DOE-approved 

DCS values for ingestion except for tritium which is 

addressed under paragraph 4.g.(6); 

4 Releases do not result in an annual discharge (above 

background) into sanitary sewers in excess of 5 Ci (185 

GBq) of tritium; 1 Ci (37 GBq) carbon-14 or 1 Ci (37 GBq) 

of all other radionuclides combined; 

5 DOE operations are conducted to minimize long-term 

buildup of radionuclides in the sewage treatment plants that 

may create handling and disposal issues or interfere with 

plant operations; 

6 Operators of sewage treatment plants are informed of DOE 

practices and processes to radiologically control and clear 

discharges, and are notified of unusual discharges to 

sanitary sewers; 

7 The DOE Field Element Manager provides a report that 

describes and summarizes such discharges to sanitary 

sewers to appropriate local officials at least annually; and 

8 Existing agreements, contracts, statements of understanding 

or other formal arrangements with other agencies 

concerning the discharge of liquids containing 
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radionuclides from DOE activities to sanitary sewers are 

not violated. 

(b) DOE facilities discharging liquids containing radionuclides from 

DOE activities into sanitary sewer systems owned by the Federal 

government are not subject to the requirements in paragraph 

4.g.(8)(a) of this Order if: 

1 The system provides treatment in accordance with the 

environmental radiological protection program and 

2 Sludge from the system is disposed of in accordance with 

this Order and applicable Federal, State, and municipal 

regulations. 

(9) Prohibit the use of soil columns. 

(10) Manage the disposition of non-process water potentially containing 

radionuclides from DOE activities to protect soil and ground water and 

prevent the creation of future cleanup sites. 

(11) Ensure that storm water runoff containing radionuclides from DOE 

activities is considered, as appropriate, as a pathway of exposure that has 

the potential for on- and off-site impacts. Using a graded approach, the 

receiving ecosystem including, but not limited to, wetlands, floodplains, 

streams, ponds, basins and lakes must be monitored to evaluate human or 

ecological impacts when warranted based on site specific risk. 

h. Radioactive Waste and Spent Nuclear Fuel. 

(1) Management, Storage and Disposal of Radioactive Waste. 

(a) Radiological activities must be conducted in a manner such that 

radiation exposure to members of the public from management and 

storage of radioactive waste complies with ALARA process 

requirements and does not result in a TED greater than 25 mrem 

(0.25 mSv) in a year from all exposure pathways and radiation 

sources associated with the waste, except for transportation and 

radon and its decay products. 

(b) DOE management of spent nuclear fuel, and high-level and 

transuranic wastes at a disposal facility which is not regulated by 

the NRC must comply with the requirements of this Order and 

40 CFR Part 191, Environmental Radiation Protection Standards 

for Management and Disposal of Spent Nuclear Fuel, High-level 

and Transuranic Radioactive Wastes. 



12  DOE O 458.1 

 2-11-2011 

 

(c) Management, storage and disposal of low-level radioactive waste 

must be conducted in a manner such that exposure to members of 

the public to radiation from radioactive waste complies with 

ALARA process requirements, and does not exceed a TED of 25 

mrem (0.25 mSv) in a year from all exposure pathways and 

radiation sources associated with the waste, except for 

transportation and radon and its decay products. 

(d) Management, storage and disposal of 11e.(2) byproduct material, 

as defined in Section 11e.(2) of the AEA and other wastes 

containing uranium and thorium and their decay products which 

are not subject to the requirements of 40 CFR Part 192, Health and 

Environmental Protection Standards for Uranium and Thorium 

Mill Tailings, are not at facilities licensed by the NRC, or are not 

disposed of at DOE low-level waste disposal facilities, must be in 

accordance with the requirements of paragraph 4.h.(1) of this 

Order and DOE-approved plans.  

1 Disposal facilities for uranium and thorium wastes must be 

designed to: 

a Remain effective for 1,000 years, to the extent 

reasonably achievable, and, in any case, for at least 

200 years and 

b Provide reasonable assurance that releases of 

radon-222 to the atmosphere will not: (1) exceed an 

average release rate of 20 picocuries per square 

meter per second or (2) increase the annual average 

concentration of radon-222 in air at or above any 

location outside the disposal site by more than 

one-half picocurie per liter. 

2 For wastes containing significant concentrations of radium 

and thorium, special considerations must be given to 

measures to prevent inadvertent human intrusion. 

3 Before any potentially biodegradable contaminated wastes 

are placed in a disposal facility, such wastes must be 

conditioned so that the generation and escape of biogenic 

gases will not cause the emission or dose limits in 

paragraph 4.h.(1) of this Order to be exceeded and that 

bio-degradation within the facility will not result in 

premature structural failure. 

4 All plans for the management and disposal of these wastes 

must provide for institutional controls and long-term 
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stewardship of the disposal facility necessary to ensure 

continued performance. 

(e) AEA Section 11e.(3) and 11e.(4) Byproduct Material. Discrete 

sources of radium-226, accelerator produced radioactive material, 

or naturally-occurring radioactive material (NORM) that pose a 

threat similar to discrete sources of radium-226, which are defined 

as Section 11e.(3) or 11e.(4) byproduct material in the AEA, must 

be managed as high-level waste, low-level waste or 11e.(2) 

material as appropriate under DOE AEA authorities and in 

compliance with the requirements of this Order and DOE O 435.1 

Chg 1. 

i. Protection of Drinking Water and Ground Water. 

(1) DOE sites must provide a level of radiation protection for persons 

consuming water from a drinking water system operated by DOE, directly 

or through a DOE contractor, which is equivalent to that provided to 

members of the public by the community drinking water standards of 

40 CFR Part 141, National Primary Drinking Water Regulations (that is, 

not exceed the radionuclide maximum contaminant levels (MCLs)). 

(2) Ground water must be protected from radiological contamination to ensure 

compliance with dose limits in the Order and consistent with ALARA 

process requirements. To this end, DOE must ensure that: 

(a) Baseline conditions of the ground water quantity and quality are 

documented; 

(b) Possible sources of, and potential for, radiological contamination 

are identified and assessed; 

(c) Strategies to control radiological contamination are documented 

and implemented; 

(d) Monitoring methodologies are documented and implemented; and 

(e) Ground water monitoring activities are integrated with other 

environmental monitoring activities. 

j. Protection of Biota. 

(1) Radiological activities that have the potential to impact the environment 

must be conducted in a manner that protects populations of aquatic 

animals, terrestrial plants, and terrestrial animals in local ecosystems from 

adverse effects due to radiation and radioactive material released from 

DOE operations. 
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(2) When actions taken to protect humans from radiation and radioactive 

materials are not adequate to protect biota then evaluations must be done 

to demonstrate compliance with paragraph 4.j.(1) of this Order in one or 

more of the following ways: 

(a) Use DOE-STD-1153-2002, A Graded Approach for Evaluating 

Radiation Doses to Aquatic and Terrestrial Biota. 

(b) Use an alternative approach to demonstrate that the dose rates to 

representative biota populations do not exceed the dose rate criteria 

in DOE-STD-1153-2002, Table 2.2. 

(c) Use an ecological risk assessment to demonstrate that radiation and 

radioactive material released from DOE operations will not 

adversely affect populations within the ecosystem. 

k. Release and Clearance of Property. Release or clearance of property with the 

potential to contain residual radioactive material must be conducted in accordance 

with the requirements in paragraph 4.k. of this Order.
 2

 

(1) Property control and clearance processes must be developed and 

implemented in accordance with the dose limits in paragraph 4.b. under 

any plausible use of the property and the ALARA process requirements in 

paragraph 4.d. of this Order must be met before property is cleared. 

(2) Dose Constraints. Unless alternative dose constraints are approved by 

issuance of a directive or memorandum by the Chief Health, Safety and 

Security Officer or for NNSA, the Cognizant Secretarial Officer in 

consultation with the Chief Health, Safety and Security Officer, the 

following dose constraints for DOE residual radioactive material must be 

applied to each specific clearance of property for any actual or likely 

future use of the property: 

(a) Real property – a TED of 25 mrem (0.25 mSv) above background 

in any calendar year; 

(b) Personal property - a TED of 1 mrem (0.01 mSv) above 

background in any calendar year. 

(3) Residual Radioactive Material. Property potentially containing residual 

radioactive material must not be cleared from DOE control unless either: 

                                                 

2
 In addition to paragraph 4.k of this Order, the following may have applicable requirements regarding clearance of 

property: 41 CFR Chapter 109, Department of Energy Property Management Regulations; 10 CFR Part 770, 

Transfer of Real Property at Defense Nuclear Facilities for Economic Development; DOE O 430.1B Chg 1, Real 

Property Asset Management; and DOE O 580.1 Chg 1, Department of Energy Personal Property Management 

Program. 
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(a) The property is demonstrated not to contain residual radioactive 

material based on process and historical knowledge, radiological 

monitoring or surveys, or a combination of these; or 

(b) The property is evaluated and appropriately monitored or surveyed 

to determine: 

1 The types and quantities of residual radioactive material 

within the property; 

2 The quantities of removable and total residual radioactive 

material on property surfaces (including residual 

radioactive material present on and under any coating);  

3 That for property with potentially contaminated surfaces 

that are difficult to access for radiological monitoring or 

surveys, an evaluation of residual radioactive material on 

such surfaces is performed which is: 

a Based on process and historical knowledge meeting 

the requirements of paragraph 4.k.(5) of this Order 

and monitoring and or surveys, to the extent 

feasible and 

b Sufficient to demonstrate that applicable specific or 

pre-approved DOE Authorized Limits will not be 

exceeded; and 

4 That any residual radioactive material within or on the 

property is in compliance with applicable specific or 

pre-approved DOE Authorized Limits. 

(4) Evaluation of the Need for Maintaining Institutional Controls for Real 

Property. Real property under evaluation for clearance from DOE 

radiological controls must be evaluated against the need for maintaining 

institutional controls or impacting long-term stewardship of adjacent DOE 

real property. In situations where transfer of the real property to other use 

would impact long-term radiological protection of adjacent DOE 

properties, it must be demonstrated that the impact of the property 

clearance would not result in noncompliance for the adjacent property 

with the requirements of this Order, DOE O 435.1 Chg 1, or other 

applicable statutes, regulations or orders. 

(5) Process and Historical Knowledge. Organizations responsible for 

radiological clearance of property, when they rely in part, on process 

knowledge as a basis for clearance decisions, must establish a documented 

evaluation process, using a graded approach, for applying process and 
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historical knowledge to determine if property potentially contains residual 

radioactive material. 

(a) This process must include procedures for evaluating operational 

records and operating history, including the use of any radioactive 

materials or radiation generating devices. 

(b) For real property, this process must address each specific property 

individually. If several parcels of land are contiguous, or if several 

structures are located in the same area and have a common 

operational history, a single evaluation for all of the properties is 

acceptable. 

(c) If available process and historical knowledge cannot demonstrate 

that property does not contain residual radioactive materials, 

radiological monitoring or surveys must be conducted to 

supplement process and historical knowledge evaluations. 

(d) If not supplemented by radiological surveys, process and historical 

knowledge evaluations must be adequate to determine: 

1 Whether the property has ever been used for radiological 

activities or in areas that could have resulted in the 

presence of residual radioactive material within or on the 

property or 

2 Whether property formerly containing residual radioactive 

material has been decontaminated and demonstrated to 

meet DOE Authorized Limits, and has not been used in a 

manner or in areas that could have resulted in the 

re-contamination of the property. 

(e) For property that is determined to potentially contain residual 

radioactive material under paragraph 4.k.(5)(d)1, or determined to 

be re-contaminated under paragraph 4.k.(5)(d)2, the process and 

historical knowledge evaluation must also include an assessment of 

the types and quantities of residual radioactive material and the 

sources and pathways by which the property became contaminated.  

(6) Authorized Limits.  

(a) Authorized Limits must be established and approved for the 

clearance of any property with residual radioactive material to 

provide reasonable assurance that the requirements of paragraphs 

4.k.(1) and 4.k.(2) are met. Authorized Limits may be applied to 

property for which process knowledge cannot establish the absence 
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of residual radioactive material but in which no residual 

radioactive material can be detected.  

(b) Authorized Limits must:  

1 Be developed in accordance with the ALARA requirements 

in paragraph 4.d. of this Order; 

2 Be based on the applicable dose constraint, supported by a 

complete exposure pathway analysis using appropriate 

methodologies, techniques, parameters and models (such as 

the RESRAD family of codes) that meet DOE quality 

assurance requirements under DOE O 414.1C, Quality 

Assurance, dated 6-17-05; 

3 Be expressed in terms of concentration of radioactivity per 

unit surface area (e.g., dpm per 100 cm
2
), radioactivity per 

unit mass (e.g., pCi per gram) or volume (e.g., pCi per ml), 

total radioactivity, or DOE controls and restrictions, if 

applicable; 

4 Explicitly state any restrictions or conditions on future use 

of the property necessary to ensure the basic dose limit and 

applicable dose constraint are not exceeded; 

5 Include written notification of applicable Federal, State, or 

local regulatory agencies, or Tribal governments; 

6 Be approved in accordance with paragraph 4.k.(6)(d); and  

7 In addition to paragraphs 4.k.(6)(b)1-6, for clearance of 

personal property only: 

a Be based on expected annual quantity of property to 

be cleared or 

b Be based on expected total amount of property 

cleared over the life of the project for specific 

remedial action or decontamination and 

decommissioning projects and 

c Prior to clearance of metals, the Field Element 

Manager must determine that there is no practical 

internal DOE opportunity for reuse or recycle of the 

material or equipment. 

(c) Applications for DOE approval of Authorized Limits must contain 

the following: 
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1 A description of the property. 

2 Specific limits proposed for each radionuclide or group of 

radionuclides and/or external radiation exposure, surrogate 

metrics, or conditions used to limit radionuclides. 

3 Potential collective dose to the exposed population and the 

potential dose to a member of the public most likely to 

receive the highest dose for both: actual or likely future 

use, and plausible future use of the property. 

4 ALARA assessments conducted under paragraph 4.d. of 

this Order for the proposed clearance action to include, at a 

minimum, the effects of:  

a Implementing the proposed Authorized Limits; 

b Implementing alternative levels of residual 

radioactive material instead of the proposed 

Authorized Limits; 

c Not implementing the proposed Authorized Limits, 

i.e., not proceeding with the proposed clearance 

action. 

5 A description of the procedures and radiological 

monitoring or surveys to be used to demonstrate 

compliance with proposed limits. 

6 Identification of any restrictions or conditions on the future 

use of the property upon which the proposed limits are 

based, and the means by which the restrictions or 

conditions will be implemented and maintained. 

7 Evidence of notification of applicable Federal, State or 

local regulatory agencies or Tribal governments. 

8 An estimated date for when the property will be cleared and 

an estimate of when the property will be released from 

DOE control. 
3
 

(d) DOE Approval of Authorized Limits. All Authorized Limits must 

be approved in writing. The use of pre-approved Authorized Limits 

                                                 

3
 This information is needed to support the DOE expectation stated at 72 FR 31904, 31906 (10 CFR Part 835, June 

8, 2007) that the material, equipment, or real property to which the 10 CFR Part 835.1(b)(6) exclusion is applied 

will be released from DOE control according to a specified time interval. 
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are approved by the Field Element Manager under paragraph 

4.k.(6)(f). Otherwise: 

1 Authorized Limits for real property require Field Element 

Manager approval in consultation with the Cognizant 

Secretarial Officer. 

2 The Field Element Manager approves Authorized Limits 

for personal property (including any restrictions or 

conditions on future use of the personal property) under the 

following conditions: 

a Clearance of the property must not cause a TED to a 

member of the public in excess of 1 mrem (0.01 

mSv) in any year or a public collective dose of more 

than 10 person-rem (0.1 person-Sv) in any year due 

to residual radioactive material for any actual or 

likely future use of the property; 

b Documentation supporting the Authorized Limits is 

provided to the responsible Cognizant Secretarial 

Officer and the Chief Health, Safety and Security 

Officer at least 45 working days prior to the 

intended implementation date of the Authorized 

Limits; and 

c The Cognizant Secretarial Officer in consultation 

with the Chief Health, Safety and Security Officer 

does not notify the Field Element Manager within 

30 working days of receipt of application that the 

documentation is incomplete or that the Authorized 

Limits are not acceptable. 

Otherwise; Authorized Limits for personal property must 

be approved by the Cognizant Secretarial Officer in 

consultation with the Chief Health, Safety and Security 

Officer. 

3 Authorized Limits for property that has not been released 

from DOE control must meet the criteria in paragraphs 

4.k.(6)(a) through (d) of this Order and be approved by a 

Cognizant Secretarial Officer in consultation with the Chief 

Health, Safety and Security Officer if such property is to be 

excluded from the provisions of 10 CFR Part 835. 
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(e) Revision of Authorized Limits. If established Authorized Limits 

are found to be not protective, appropriate or practical to apply for 

a specific type or portion of property, further clearance for that 

specific type or portion of property must not proceed without 

revised Authorized Limits. 

1 An application for revised Authorized Limits must be 

submitted in accordance with the requirements in 

paragraphs 4.k.(6)(a) through (d) of this Order. 

2 Approval of revised Authorized Limits must be provided in 

accordance with the requirements in paragraph 4.k.(6)(d) of 

this Order. 

3 In addition to the requirements of applicable paragraphs of 

4.k.(6) of this Order, requests for approval of revised 

Authorized Limits must include a justification for the need 

for the revised Authorized Limits. Justifications for revised 

Authorized Limits must be based upon one of the 

following: 

a Complying with existing Authorized Limits would 

pose a clear and present risk of injury to general 

employees or members of the public; or 

b Complying with existing Authorized Limits would 

produce environmental harm (e.g., destruction of 

artifacts, ecological damage, loss of cultural assets) 

that is clearly excessive compared to the potential 

health benefits to persons exposed to affected 

properties; or  

c Complying with existing Authorized Limits is 

unreasonably costly relative to long-term benefits 

and where the residual radioactive material does not 

pose a clear present or future potential of exceeding 

the public dose limit of paragraph 4.b.(1) of this 

Order; or 

d Portions of the project or activity for which the 

scenarios or assumptions used to establish the 

existing Authorized Limits are overly conservative, 

or where more appropriate scenarios or assumptions 

indicate that other limits are applicable or 
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appropriate for protection of the public and the 

environment; or 

e New information which indicates the existing 

Authorized Limits are not sufficient to meet the 

protective requirements of this Order. 

(f) Pre-Approved Authorized Limits. 

1 The following values have been pre-approved by DOE for 

use as Authorized Limits, and may be used as specified 

below instead of developing and approving specific 

Authorized Limits. 

a For radium-226 and radium-228 in soil - 5 pCi/gram 

(0.2 Bq/gram) in excess of background levels, 

averaged over 100 m
2
, in the first 15 cm depth of 

the surface layer of soil; and 15 pCi/gram (0.56 

Bq/gram) in excess of background levels, averaged 

over any subsequent 15 cm subsurface layer of soil 

plus an ALARA assessment. If both thorium-230 

and radium-226 or both thorium-232 and 

radium-228 are present and not in secular 

equilibrium, the appropriate pre-approved limit 

must be applied to the radionuclide with the higher 

concentration. 

b Guidelines and limits previously derived from DOE 

Order 5400.5 and associated guidance (such as the 

surface activity guidelines) may continue to be 

applied and used as Pre-Approved Authorized 

Limits until they are replaced or revised by 

Pre-Approved Authorized Limits issued under this 

Order. 

2 Other Pre-Approved Authorized Limits must be approved 

by the Chief Health, Safety and Security Officer or the 

responsible Cognizant Secretarial Officer in consultation 

with the Chief Health, Safety and Security Officer. 

a The approvals may be made through a DOE 

memorandum but must be included in a DOE 

directive issued under DOE O 251.1C or a 

Technical Standard under DOE O 252.1, Technical 

Standards Program, dated 11-19-99, within 

eighteen months of issuance. 
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b Pre-Approved Authorized Limits must provide 

reasonable expectation that their implementation 

will comply with the requirements in paragraphs 

4.k.(1) and 4.k.(2) of this Order. 

c The scope of applicability (e.g., property, activities, 

or radionuclides) and conditions of, or restrictions 

on, their use must be documented. 

3 Pre-Approved Authorized Limits may be used for any 

radiological activity instead of developing specific 

Authorized Limits if their use is documented in the 

environmental radiological protection program and the 

specific application of the Authorized Limits is approved 

by the responsible Field Element Manager. 

(g) Documentation of Approved Authorized Limits. Approved 

Authorized Limits and approved revised Authorized Limits and 

supporting documentation must be made available to the public. 

(7) Clearance of Environmental Restoration, Deactivation and 

Decommissioning, and Other Cleanup Materials. 

(a) Clearance of property with residual radioactive material from 

environmental restoration activities, including deactivation and 

decommissioning, must meet the requirements of this Order. 

Environmental restoration activities using the Comprehensive 

Environmental Response, Compensation, and Liability Act 

(CERCLA) process may demonstrate compliance with the 

requirements of this Order (including public dose assessments, 

ALARA analysis, and consideration of scenarios) using 

documentation from the CERCLA process and any necessary 

supplemental information. 

(b) For the purpose of clearance of real or personal property, approved 

CERCLA remediation criteria may be considered equivalent to 

Authorized Limits if the appropriate Field Element Manager has 

determined that the criteria meet the requirements in this Order for 

Authorized Limits, and provided that the use of the criteria as DOE 

Authorized Limits is documented and approved as would be an 

Authorized Limit. Compliance with all requirements of this Order 

not met through the CERCLA process must also be demonstrated. 

(c) Field Elements performing environmental restoration activities 

involving clearance of real or personal property with residual 

radioactive material under CERCLA that use the CERCLA 

analysis and documentation in lieu of DOE O 458.1-specific 
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analysis and documentation to demonstrate compliance with this 

Order must: 

1 Submit certification to a Cognizant Secretarial Officer that 

compliance with the requirements of this Order for 

clearance of property has been met using documentation 

from the CERCLA process and 

2 Submit the relevant CERCLA documentation and any 

additional information necessary to demonstrate that the 

requirements for Authorized Limits have been met to a 

Cognizant Secretarial Officer and provide a copy to the 

Chief Health, Safety and Security Officer. 

(8) Radiological Monitoring or Surveys. 

(a) All radiological monitoring or surveys performed in support of 

clearance of property must: 

1 Use methodologies sufficient to meet measurement 

objectives such as those in the Multi-Agency Radiation 

Survey and Site Investigation Manual (MARSSIM), the 

Multi-Agency Radiation Survey and Assessment of 

Materials and Equipment Manual (MARSAME) or other 

methodologies approved by DOE;  

2 Meet Measurement Quality Objectives; 

3 Use DOE-approved sampling and analysis techniques, if 

applicable; and  

4 Include an evaluation of non-uniformly distributed residual 

radioactive material, if applicable. 

(b) Instrumentation used for radiological monitoring or surveys must 

be capable of detecting and quantifying residual radioactive 

material consistent with the applicable Authorized Limits, and be: 

1 Periodically maintained and calibrated on an established 

frequency; 

2 Appropriate for the type(s), levels, and energies of the 

radiation(s) encountered; and 

3 Appropriate for existing environmental conditions and 

routinely tested for operability. 
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(9) Documentation and Verification. 

(a) DOE elements responsible for radiological clearance of property 

must ensure that final radiological monitoring or surveys are 

conducted and that documentation is prepared that shows that the 

clearance meets applicable DOE Authorized Limits, or other 

applicable requirements including associated restrictions or 

institutional controls (See DOE P 454.1). 

(b) DOE Field Element Managers responsible for oversight of 

clearance processes must implement oversight duties to verify that 

the contractor assurance program is ensuring that the applicable 

radiological clearance requirements have been met. DOE must 

determine the type and scope of oversight activities necessary to 

independently verify compliance. Such oversight must use a 

graded approach commensurate with the Department‘s 

requirements to implement DOE oversight functions (See 

DOE O 226.1A). 

1 The graded approach to the independent verification 

activities must be commensurate with the scope, 

complexity, and risk associated with the clearance action. 

The oversight must, at a minimum, ensure procedures, 

instruments, data and analyses, and documentation used for 

the clearance are adequate to comply with the requirements 

of this Order. 

2 Oversight for personal property releases will be graded at 

the discretion of DOE to include formal assessments, if 

necessary, but at a minimum must include operational 

awareness of radiological monitoring and survey 

instrumentation, radiological survey procedures, 

recordkeeping, methodologies, and techniques used for the 

clearance of such property to ensure their adequacy. If 

deemed appropriate by the Field Element Manager, such as 

in cases of high technical complexity or poor historical 

performance, a more formal independent verification 

process (e.g., peer review, third party support in review of 

clearance processes or independent audit or sampling) may 

be instituted. 

3 The independent verification activities required for the 

clearance of all real property must, at a minimum, include 

review of the radiological characterization report or data, 

but, as appropriate, may include independent surveys or 

sample analysis to verify compliance. If the real property is 

to be transferred to the public, or managed by another 
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agency/entity other than DOE or a new facility constructed, 

an independent verification plan will be prepared and 

independent verification surveys and sample analysis will 

be conducted to verify compliance, unless determined to be 

unneeded by DOE because, for example, the transferred 

property will be under a license. 

4 Independent verification must be performed by DOE 

personnel not directly involved in the specific clearance 

action or by a contractor who is independent of the 

contractor conducting clearance activities. The personnel 

performing independent verification activities must:  

a Report directly to DOE,  

b Have sufficient authority and freedom to report 

unresolved issues to the Field Element Manager, 

and  

c Be qualified or have sufficient knowledge and 

experience to oversee radiological clearance 

activities.  

(10) Public Notification of Clearance of Property. 

(a) Field Element Managers must, as appropriate, incorporate 

information on site clearance policies and protocols, process 

knowledge decisions, approved Authorized Limits, any approved 

revised Authorized Limits, use of pre-approved Authorized Limits, 

and property control and clearance programs into effective site 

public notification and communications programs. 

(b) Information on approved Authorized Limits, any approved revised 

Authorized Limits, use of pre-approved Authorized Limits, results 

of radiological monitoring and surveys of cleared property with 

type and quantity of property cleared, and independent verification 

results must be summarized in the Annual Site Environmental 

Report. 

(c) The responsible field element must make documentation on 

clearance of property available to the public and to the property 

owner or recipient as appropriate. 

(11) Final Clearance Documentation. Clearance of property must be 

documented. The contents of the documentation or the mechanism for 

documenting information may be tailored to the need, situation, and type 

of property being cleared. For ongoing, routine clearances, e.g., clearance 
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of personal property from controlled areas, such documentation may be 

based on the general process(es) rather than each specific clearance. In 

general, the documentation must describe the clearance process(es) and 

the property being cleared. 

(a) The documentation must serve to demonstrate requirements have 

been met, show criteria used for clearance, identify the property‘s 

destination or disposition, as appropriate, and provide additional 

confidence to DOE and assurance to other interested parties that 

the public and the environment are being protected. The 

documentation must indicate any Authorized Limits, including any 

revised or pre-approved Authorized Limits used for the clearance, 

and include information and data supporting the clearance of 

property such as radiological certification and independent 

verification results and summarize the annual quantities cleared. 

(b) Field Element Managers or their designees must ensure in the 

preparation and maintenance of documentation that property being 

sold or otherwise cleared from DOE radiological control: 

1 Meets all DOE radiological protection requirements, 

2 Is not required to be controlled for national security 

reasons, and 

3 Meets DOE property control requirements. 

l. Records, Retention and Reporting Requirements.  

(1) Records must be maintained to document compliance with the 

requirements of this Order. 

(2) Required records include the following: 

(a) Information and data necessary to identify and characterize 

releases of radioactive material to the environment, their fate in the 

environment, and their probable impact on radiation dose to 

members of the public, and any impacts on ecological systems. 

(b) Documentation of individual and collective dose to members of the 

public due to radiological activities. This includes documentation 

of site-specific information on radiation source dispersion patterns, 

location and demography of members of the public in the vicinity 

of the radiological activity and assumed default values or 

site-specific parameters used in calculations. 

(c) Requests for specific authorization for temporary public dose 

limits, and subsequent approvals and other related actions. 
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(d) Identification of radiological activities subject to environmental 

radiological protection program requirements, and descriptions of 

the measures to be used in implementing these requirements. 

(e) Documentation of actions taken to implement the ALARA process 

identified in paragraph 4.d. of this Order. 

(f) Documentation of actions taken to demonstrate compliance with 

the public dose limit [See paragraph 4.e.(1) of this Order]. 

(g) Documentation of actions taken to implement the BAT selection 

process in regulating liquid discharges, including documentation of 

analyses and factors considered to be important, including 

alternative processes, for the BAT selection process. 

(h) Effluent monitoring and environmental surveillance information 

and data, including: 

1 Results of effluent monitoring for determining sources of 

radiation and radioactive material that provide direct 

exposure to members of the public and releases of 

radioactive material in liquid or airborne effluent; 

2 Results of surveys for radiation and radioactive material in 

the environment; 

3 Results of surveys, measurements, and calculations used to 

determine the dose to members of the public and ecological 

receptors from external and internal radiation sources; 

4 Meteorological data used in assessing dose; and 

5 Results of pre-operational monitoring. 

(i) Documentation related to the long-term management of radioactive 

waste and residual radioactive material.  

(j) Final documentation for clearance of property containing residual 

radioactive material. 

(k) Documentation of:  

1 Approved Authorized Limits for routine clearance of 

property for unrestricted or restricted use and the scenarios 

evaluated in selecting the limits, 

2 Approved revised Authorized Limits for clearance of 

property, and 
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3 Written notification of applicable Federal, State or local 

regulatory agencies or Tribal governments (See paragraph 

4.k.(6) (c) 7 of this Order). 

(l) Annual summaries related to clearance of property. 

(3) Records required by this Order must be maintained by, or transferred to, 

DOE upon cessation of a DOE radiological activity at a site. 

(4) Records must be retained until final disposition is authorized by DOE in 

accordance with DOE O 243.1, Records Management Program, dated 

2-3-06. 

(5) Reporting. 

(a) Reporting requirements for this Order are contained in 

DOE M 231.1-2, Occurrence Reporting and Processing of 

Operations Information, dated 8-19-03, and DOE M 231.1-1A Chg 

2, Environment, Safety and Health Reporting Manual, dated 

6-12-07. 

(b) The responsible Field Element Manager must notify a Cognizant 

Secretarial Officer and the Chief Health, Safety and Security 

Officer within 30 calendar days when it has been identified that 

any requirement in this Order that is not required to be reported 

under paragraph 4.l.(5)(a) has not been met. 

(6) Units. Unless otherwise specified, the quantities used in the reports and 

records required by this Order must be clearly indicated in special units of 

curie, rad, roentgen, or rem, including multiples and subdivisions of these 

units, or other conventional units, such as dpm, dpm/100 cm
2
, or mass 

units. The SI units, and becquerel (Bq), gray (GY), and sievert (Sv) may 

be provided parenthetically for reference with scientific standards. 

m. Implementation. Full implementation of the requirements of this Order must be 

completed within 18 months of its issuance, unless a different implementation 

schedule is approved by a Cognizant Secretarial Officer. 

5. RESPONSIBILITIES.  

a. Cognizant Secretarial Officers (or Designees).  

(1) Ensure that the requirements of this Order are implemented throughout 

organizations under their purview. 

(2) Request through the annual Department budgetary process the funding and 

resources needed to implement the requirements of this Order. 
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(3) Assess as part of line oversight of field elements under their purview, the 

implementation of the requirements, and the responsibilities of paragraph 

5.b. of the Order. 

(4) Approve Temporary Dose Limits in accordance with paragraphs 4.c.(2) 

and (3) of this Order. 

(5) Approve or consult on Authorized Limits for clearance of property in 

accordance with the requirements of this Order. 

(6) Notify a field organization if the requested Authorized Limit, revised 

Authorized Limit, or supporting materials are incomplete or not acceptable 

within 30 working days of receipt of a submitted application.  

(7) Identify to which contracts the CRD should apply and notify the cognizant 

contracting officer.  

b. Field Element Managers.  

(1) Implement the requirements in this Order for radiological activities under 

their purview. Such implementation must include, but may not be limited 

to ensuring that: 

(a) Environmental radiological protection programs are established 

and maintained, 

(b) Reviews of the sites‘ effectiveness in implementing the 

requirements in this Order are conducted, and 

(c) All records, reports, and documentation required by this Order are 

prepared, issued, and/or retained in accordance with applicable 

requirements. 

(2) Approve applicable Authorized Limits for clearance of property in 

accordance with the requirements of this Order. 

(3) Ensure that sites‘ annual budget requests include the funding and 

resources needed to implement the requirements of this Order. 

(4) Determine the type and scope of oversight activities necessary to 

independently verify compliance and implement the site independent 

verification activities. 

(5) Ensure that appropriate capabilities are maintained for monitoring and 

assessing routine and unplanned releases of radioactive materials, 

consistent with the types of radioactive materials released, release modes, 

and radiological activities conducted. 
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(6) Ensure that agreements, permits, leases, licenses, or other legally-binding 

obligations between DOE and a tenant or concessionaire entered into after 

the effective date of this Order, require that the tenant or concessionaire 

take actions relating to matters within the scope of the contract that 

facilitate DOE‘s compliance with this Order. 

(7) Temporarily suspend any requirement of this Order when doing so is in 

their judgment necessary to minimize damage to life or property or to 

protect public health or safety. Whenever this provision is invoked, such 

suspension and the reason for it are to be reported to a Cognizant 

Secretarial Officer and to the Chief Health, Safety and Security Officer at 

the earliest practicable time. 

(8) Approve use of an alternative approach capable of demonstrating that the 

dose rates to representative biota populations do not exceed the dose rate 

criteria in DOE-STD-1153-2002, Table 2.2. 

(9) Ensure survey methods and modeling are adequate to meet the 

requirements of this Order, and consult with the Office of Health, Safety 

and Security as necessary. 

c. Chief Health, Safety and Security Officer. 

(1) Develops new, or revises existing DOE directives, policies, guidance, 

standards, requirements and procedures related to this Order and CRD, 

and provides assistance on implementation issues. 

(2) Plans and conducts appraisals to determine compliance with requirements 

of this Order. (See DOE O 470.2B, Independent Oversight and 

Performance Assurance Program, dated 10-31-02.) 

(3) Evaluates the effectiveness of Departmental elements‘ implementation of 

the requirements and responsibilities of this Order. 

(4) Provides consultation to Cognizant Secretarial Officers on approval 

decisions related to the following: 

(a) Requests for specific authorizations for a temporary public dose 

limit and 

(b) Authorized Limits for real and personal property, and property 

excluded from the provisions of 10 CFR Part 835. 

(5) Approves or provides consultation to Cognizant Secretarial Officers‘ 

approval decisions, or for NNSA sites provides consultation to the NNSA 

Cognizant Secretarial Officer, on the following: 

(a) The use of alternative dose coefficients,  
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(b) Alternative dose constraints for DOE residual radioactive material, 

and 

(c) Other (Alternative) Pre-Approved Authorized Limits. 

(6) Approves, or provides concurrence in Field Element Managers‘ approval 

of alternative dose evaluation models, or for NNSA sites, provides 

consultation to the NNSA Cognizant Secretarial Officer.  

(7) Following receipt of Authorized Limit applications provides consultation 

to Cognizant Secretarial Officers on whether the supporting 

documentation is incomplete, or if the Authorized Limits are not 

acceptable. 

d. Office of the Chief Financial Officer, in coordination with other Departmental 

elements, ensures that requests for funding by Departmental elements responsible 

for the development of policies, directives, and programs for maintaining the 

radiological protection of the public and the environment are considered in the 

annual budget requests. 

e. Contracting Officers or Representatives. Modify contracts to incorporate the 

Contractor Requirements Document in Attachment 1. 

6. REFERENCES.  

a. P.L. 106-65, Title 32, National Nuclear Security Administration Act, as amended, 

which established a separately organized agency within the Department of 

Energy. 

b. 42 U.S.C. 2011, et seq., Atomic Energy Act of 1954, as amended, which 

authorizes the conduct of atomic energy activities and establishes authority for 

protecting the health and safety of the public. 

c. 42 U.S.C. 300f et seq., Safe Drinking Water Act (SDWA) as amended, which 

authorizes EPA to promulgate regulations under two specific programs: the first 

protects the Nation's public drinking water supplies; the second protects 

subsurface waters by regulating underground injection of materials. 

d. DOE P 141.2, Public Participation and Community Relations, dated 5-2-03, 

which establishes a framework to ensure that public participation and community 

outreach are integral and effective parts of DOE activities and that decisions are 

made with the benefit of significant public perspectives. 

e. DOE O 226.1A, Implementation of Department of Energy Oversight Policy, dated 

7-31-07, which provides direction for implementing DOE P 226.1A to ensure that 

contractor assurance systems and DOE oversight programs are comprehensive 

and integrated for key aspects of operations essential to mission success. 
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f. DOE P 226.1A, Department of Energy Oversight Policy, dated 5-25-07, which 

establishes a DOE-wide oversight process to protect the public, workers, 

environment, and national security assets effectively through continuous 

improvement. 

g. DOE M 231.1-1A, Chg 2, Environment, Safety and Health Reporting Manual, 

dated 6-12-07, which provides detailed requirements for implementing DOE 

reporting requirements, including time schedules for reporting and data elements 

to be reported. 

h. DOE M 231.1-2, Occurrence Reporting and Processing of Operations 

Information dated 8-19-03, which delineates the minimum set of occurrence 

reporting requirements for DOE elements and contractors responsible for the 

management and operation of DOE-owned and DOE-leased facilities. 

i. DOE O 243.1, Records Management Program, dated 2-3-06, which sets forth 

requirements and responsibilities for implementing and maintaining a 

cost-effective records management program throughout DOE. 

j. DOE O 251.1C, Departmental Directives Program, dated 1-15-09, which defines 

requirements and responsibilities for implementing DOE‘s Directives Program, 

and establishes directives as the primary means to set, communicate, and 

institutionalize policies, requirements, responsibilities, and procedures for DOE 

elements and contractors. 

k. DOE O 252.1, Technical Standards Program, dated 11-19-99, which promotes 

the use of voluntary consensus standards by DOE, provides DOE with the means 

to develop needed technical standards, and manages overall technical standards 

information, activities, issues and interactions.  

l. DOE M 411.1-1C, Safety Management Functions, Responsibilities, and 

Authorities Manual, dated 12-31-03, which defines safety management functions, 

responsibilities, and authorities for DOE senior management with responsibilities 

for line, support, oversight, and enforcement actions. 

m. DOE O 413.3A, Chg 1, Program and Project Management for the Acquisition of 

Capital Assets, dated 11-17-08, which provides the Department of Energy, 

including NNSA, project management direction for the acquisition of capital 

assets that are delivered on schedule, within budget, and fully capable of meeting 

mission performance and environmental safety and health standards. 

n. DOE O 414.1C, Quality Assurance, dated 6-17-05, which contains requirements 

to ensure that DOE, including NNSA, products and services meet or exceed 

customers‘ expectations, to achieve QA for all work, and to establish quality 

process requirements to be implemented under a QA program for the control of 

suspect/counterfeit items, safety issue corrective actions, and safety software.  
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o. DOE O 430.1B, Chg 1, Real Property Asset Management, dated 2-8-08, which 

establishes a corporate, holistic, and performance-based approach to real property 

life-cycle asset management that links real property asset planning, programming, 

budgeting, and evaluation to program mission projections and performance 

outcomes. 

p. DOE G 435.1-1, Implementation Guide for Use with DOE M 435.1-1, dated 

7-9-99, which aids in implementing the requirements of DOE M 435.1-1, related 

to general requirements and responsibilities, high-level waste requirements, 

transuranic waste requirements and low-level waste requirements. 

q. DOE M 435.1-1, Chg 1, Radioactive Waste Management Manual, dated 6-19-01, 

which catalogs procedural requirements and existing practices to ensure that all 

DOE elements and contractors continue to manage DOE‘s radioactive waste in a 

manner that is protective of worker and public health and safety and the 

environment. 

r. DOE O 435.1, Chg 1, Radioactive Waste Management, dated 8-28-01, which 

establishes requirements to ensure that all DOE radioactive waste is managed in a 

manner that is protective of worker and public health and safety and the 

environment. 

s. DOE P 441.1, Department of Energy Radiological Health and Safety Policy, 

dated 4-26-96, which establishes DOE's radiological health and safety policy as a 

basis for radiological control programs. 

t. DOE O 450.1A, Environmental Protection Program, dated 6-4-08, which 

establishes environmental requirements to implement sound stewardship practices 

and to meet or exceed compliance with applicable environmental, public health, 

and resource protection requirements. 

u. DOE P 450.2A, Identifying, Implementing and Complying with Environment, 

Safety and Health Requirements, dated 5-15-96, which establishes the framework 

to identify, implement and comply with environment, safety and health 

requirements so that work is performed in the DOE complex in a manner that 

ensures adequate protection of workers, the public and the environment. 

v. DOE M 450.4-1, Integrated Safety Management System Manual, dated 11-1-06, 

which identifies and institutionalizes DOE requirements and responsibilities to 

ensure development, implementation and periodic review of effective ISM 

systems.  

w. DOE P 450.4, Safety Management System Policy, dated 10-15-96, which 

institutionalizes the Safety Management System through DOE directives and 

contracts to establish the DOE-wide safety management objective, guiding 

principles, and functions. 
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x. DOE P 450.7, Department of Energy Environment, Safety and Health (ES&H) 

Goals, dated 8-2-04, which establishes goals to establish ES&H expectations for 

DOE and contractor personnel behaviors and attitudes in the conduct of their daily 

work activities, and operational performance regarding worker injuries and 

illnesses, regulatory enforcement actions, and environmental releases. 

y. DOE P 454.1, Use of Institutional Controls, dated 4-9-03, which delineates how 

DOE will use institutional controls in the management of resources, facilities and 

properties under its control and to implement its programmatic responsibilities. 

z. DOE O 470.2B, Independent Oversight and Performance Assurance Program, 

dated 10-31-02, which prescribes the requirements and responsibilities for DOE‘s 

independent oversight and performance assessment program. 

aa. DOE O 580.1, Chg 1, Department of Energy Personal Property Management 

Program, dated 5-8-08, which establishes standards, practices, and performance 

expectations for the management of personal property owned by DOE, and 

responsibilities for development, administration, application, and oversight of the 

DOE personal property management program. 

bb. STD-1153-2002, A Graded Approach for Evaluating Radiation Doses to Aquatic 

and Terrestrial Biota, dated 7-02, which provides methods, models, and guidance 

within a graded approach that DOE and its contractors may use to evaluate doses 

of ionizing radiation to populations of aquatic animals, terrestrial plants, and 

terrestrial animals from DOE activities for the purpose of demonstrating 

protection, and provides dose evaluation methods that can be used to meet the 

requirements of DOE‘s Order on Radiation Protection of the Public and the 

Environment. 

cc. DOE/EH-0173T, Environmental Regulatory Guide for Radiological Effluent 

Monitoring and Environmental Surveillance, dated 1-91, which identifies those 

monitoring and surveillance elements that are considered high priorities for a 

radiological effluent monitoring and environmental surveillance program. 

dd. EH-412-0014/1099, Information Brief: The Long-Term Control of Property: 

Overview of Requirements in Orders DOE 5400.1 & DOE 5400.5, dated 10-99, 

which summarizes DOE requirements for radiation protection of the public and 

environment to assist DOE elements plan and implement programs for long-term 

control (stewardship) of property (online at 

http://www.hss.energy.gov/nuclearsafety/env/guidance/aea/doe5415b.pdf) 

ee. American National Standards Institute (ANSI) and Health Physics Society (HPS), 

1999. ANSI/HPS N.13-12-1999, Surface and Volume Radioactivity Standards for 

Clearance, which contains recommendations on clearance of solid materials. 

http://www.hss.energy.gov/nuclearsafety/env/guidance/aea/doe5415b.pdf
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ff. International Commission on Radiological Protection (ICRP) Publication 60, 

1991, 1990 Recommendations of the International Commission on Radiological 

Protection, Ann. ICRP Vol. 21(1-3), which provides recommendations regarding 

the fundamental principles of radiation protection. It specifically was used as a 

basis for radiation and tissue weighting factors in 10 CFR Part 835 and is 

considered here for consistency with other DOE regulations. 

gg. ICRP Publication 101, 2006, Assessing Dose of the Representative Person for the 

Purpose of Radiation Protection of the Public and the Optimisation of 

Radiological Protection, Ann. ICRP Vol. 36(3), provides bases for the 

development of ‗reference person‘ and ‗representative person.‘ 

hh. ICRP Publication 103, 2007, 2007 Recommendations of the International 

Commission on Radiological Protection, Ann. ICRP Vol. 37(2-4), which provides 

the most recent ICRP recommendations regarding the fundamental principles of 

radiation protection. Concepts presented in this edition, such as 'reference person' 

and 'representative person' were used in this directive. 

ii. Interagency Steering Committee on Radiation Standards (ISCORS), Federal 

Institutional Control Requirements for Radioactive Waste and Restricted Release 

of Property Containing Radioactive Material, dated 12-99, which tabulates 

regulatory requirements for disposal of radioactive waste and restricted release of 

sites containing radioactive material for the Environmental Protection Agency, the 

Nuclear Regulatory Commission and the Department of Energy. 

jj. ISCORS Technical Report 2004-02 (DOE/EH-0676), RESRAD-BIOTA: A Tool 

for Implementing a Graded Approach to Biota Dose Evaluation, User‘s Guide, 

Version 1, dated 1-04, which presents a User‘s Guide for the RESRAD-BIOTA 

code. The RESRAD-BIOTA code provides a complete spectrum of biota dose 

evaluation capabilities, from methods for general screening, to comprehensive 

receptor-specific dose estimation. 

kk. National Council on Radiation Protection and Measurements (NCRP) Report No. 

116, Limitation of Exposure to Ionizing Radiation, dated 3-93, which provides 

recommendations on specific dose limit criteria and methods of demonstrating 

compliance with the dose limits. 

ll. U.S. Nuclear Regulatory Commission NUREG-1575, Rev. 1 Multi-Agency 

Radiation Survey and Site Investigation Manual (MARSSIM), Revision 1, 

Environmental Protection Agency (EPA) 402-R-97-016, Rev. 1, DOE/EH-0624, 

Rev. 1, dated 8-00, which provides comprehensive guidance on planning, 

conducting, assessing and documenting radiological surveys of sites with 

radioactive contaminants in surface soil and on building surfaces with a specific 

focus on the final status surveys that are carried out to demonstrate compliance 

with cleanup regulations. 
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mm. NUREG-1576, EPA 402-B-04-001A, Multi-Agency Radiological Laboratory 

Analytical Protocols Manual (MARLAP), Vol. 1-3, National Technical 

Information Service Publication (NTIS PB) 2004-105421, dated 7-04, which 

provides guidance for the planning, implementation and assessment phases of 

projects involving laboratory analysis of radionuclides to ensure the generation of 

consistent and comparable data projects and programs and to ensure that 

laboratory data meet project-specific data quality objectives. 

nn. NUREG-1575, Supp. 1 Multi-Agency Radiation Survey and Assessment of 

Materials and Equipment Manual (MARSAME), EPA 402-R-09-001, 

DOE/HS-004, dated 1-09, which is a multi-agency consensus document that 

supplements the Multi-Agency Radiation Survey and Site Investigation Manual 

(MARSSIM) by providing information on planning, conducting, evaluating, and 

documenting radiological disposition surveys for the assessment of materials and 

equipment. 

oo. 10 CFR Part 20, Standards for Protection Against Radiation, which establishes 

standards for protection against ionizing radiation resulting from activities 

conducted by NRC licensees. 

pp. 10 CFR Part 770, Transfer of Real Property at Defense Nuclear Facilities for 

Economic Development, which establishes a process for disposing of unneeded 

real property at DOE‘s defense nuclear facilities for economic development 

purposes. 

qq. 10 CFR Part 835, Occupational Radiation Protection, which establishes radiation 

protection standards, limits, and program requirements for protecting individuals 

from ionizing radiation resulting from the conduct of DOE activities. 

rr. 40 CFR Part 61, National Emission Standards for Hazardous Air Pollutants. 

Subpart H applies to the emissions of radionuclides other than radon from DOE 

facilities. Subpart Q applies to radon emissions from DOE facilities. Subpart T 

applies to radon emissions from the disposal of uranium mill tailings. Subpart A 

contains General Provisions. 

ss. 40 CFR Part 141, National Primary Drinking Water Regulations which prescribes 

radionuclide concentration limits for public drinking water. 

tt. 40 CFR Part 191, Environmental Radiation Protection Standards for 

Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic 

Radioactive Wastes which establishes requirements for the management and 

disposal of spent nuclear fuel, high-level, and transuranic wastes. 

uu. 41 CFR Chapter 109, Department of Energy Property Management Regulations, 

which establishes uniform DOE property management policies, regulations, and 
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procedures that implement and supplement the Federal Property Management 

Regulations. 

7. DEFINITIONS. See Attachment 2. 

8. CONTACT. Questions concerning this Order should be referred to the Office of Nuclear 

Safety, Quality Assurance and Environment at (202) 586-7870. 

BY ORDER OF THE SECRETARY OF ENERGY: 

DANIEL B. PONEMAN 

Deputy Secretary 
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CONTRACTOR REQUIREMENTS DOCUMENT 

DOE O 458.1, RADIATION PROTECTION OF THE PUBLIC AND THE ENVIRONMENT 

The provisions of this Contractor Requirements Document (CRD) apply to all radiological 

activities conducted by Department of Energy (DOE) and National Nuclear Security 

Administration (NNSA) contractors. 

Regardless of the performer of the work, the contractor is responsible for complying with the 

requirements of this CRD and flowing down the CRD requirements to subcontractors at any tier 

to the extent necessary to ensure contractor compliance with the requirements. 

1. GENERAL REQUIREMENTS. 

a. The contractor must establish and implement a program to protect the public and 

the environment against undue risk from radiation associated with DOE 

radiological activities through application of the Specific Requirements (paragraph 

2.) in this CRD. 

b. The contractor must provide a schedule for full implementation of the Specific 

Requirements in this CRD as directed by DOE. 

c. The contractor must develop documentation that demonstrates how the Specific 

Requirements in this CRD are implemented. 

d. The contractor must obtain DOE line management approval of the documentation 

demonstrating compliance with the Specific Requirements in this CRD. 

2. SPECIFIC REQUIREMENTS. 

a. Environmental Radiological Protection Program. The contractor conducting 

radiological activities must develop and implement a documented program which 

addresses compliance with the Specific Requirements in this CRD that are 

relevant to the particular activities being conducted.  

(1) The program, (documented by the contractor‘s plans, procedures, 

protocols and other documents developed to implement the relevant 

requirements of this CRD) must be tailored to these activities and reflect a 

graded approach commensurate with the hazard or risk to the public and 

the environment resulting from the DOE operations. 

(2) Where long-term stewardship and institutional controls for protection of 

the public and the environment are necessary to meet the Specific 

Requirements in this CRD, the contractor must ensure that the need for the 

controls is documented and maintained and to the extent the contractor is 

responsible, implement the controls. If the contractor is not responsible for 

implementation of the controls, the contractor must provide reasonable 

assurance that necessary controls are being implemented by the 
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responsible party prior to conducting activities that can affect the public or 

the environment. 

b. Public Dose Limit. The contractor must establish and implement procedures and 

practices to address the following elements related to the public dose limit: 

(1) DOE radiological activities, including remedial actions and activities 

using Technologically Enhanced Naturally Occurring Radioactive 

Material (TENORM), must be conducted so that exposure of members of 

the public to ionizing radiation will: 

(a) Not cause a total effective dose (TED)
 
exceeding 100 mrem 

(1mSv) in a year, an equivalent dose to the lens of the eye 

exceeding 1500 mrem (15 mSv) in a year, or an equivalent dose to 

the skin or extremities exceeding 5000 mrem (50 mSv) in a year, 

from all sources of ionizing radiation and exposure pathways that 

could contribute significantly to the total dose excepting: 

1 Dose from radon and its decay products in air [Radon is 

addressed separately e.g., under paragraphs 2.f. and 2.h. of 

the Specific Requirements in this CRD and under Title 40 

Code of Federal Regulations (CFR) Part 61, Subparts Q 

and T]; 

2 Dose received by patients from medical sources of 

radiation, and by volunteers in medical research programs;  

3 Dose from background radiation; and 

4 Dose from occupational exposure under Nuclear 

Regulatory Commission (NRC) or Agreement State license 

or to general employees regulated under 10 CFR Part 835, 

and  

(b) Comply with ALARA requirements in paragraph 2.d. of the 

Specific Requirements in this CRD. 

(2) The public dose limit applies to members of the public located off DOE 

sites and on DOE sites outside of controlled areas, and to those exposed to 

residual radioactive material subsequent to any remedial action or 

clearance of property. 

c. Temporary Dose Limits. If special circumstances could affect a DOE 

radiological activity in such a manner that the potential dose to a member of the 

public could exceed a TED of 100 mrem (1 mSv) in a year the contractor must 

submit a request for specific authorization for a temporary public dose limit 

higher than 100 mrem (1 mSv) in a year to the responsible Field Element 
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Manager. This request must include documentation that justifies the need for 

the increase, the alternatives considered, and the application of the ALARA 

process. The specific exposure pathways excepted in paragraphs 2.b.(1)(a) 1-4 

of the Specific Requirements in this CRD are also excepted for temporary dose 

limits. 

d. As Low As Reasonably Achievable (ALARA). 

(1) An ALARA process must be implemented to optimize control and 

management of radiological activities so that doses to members of the 

public (both individual and collective) and releases to the environment 

are kept as low as reasonably achievable. The process must be applied 

to the design or modification of facilities and conduct of activities that 

can expose the public or the environment to radiation or radioactive 

material. 

(2) The ALARA process must: consider DOE sources, modes of exposure and 

all pathways which potentially could result in the release of radioactive 

material into the environment, or exposure to the public; use a graded 

approach; and, to the extent practical and when appropriate, be 

coordinated with the 10 CFR Part 835 ALARA process. 

e. Demonstrating Compliance with the Public Dose Limit. The contractor must 

establish and implement procedures and practices to demonstrate compliance with 

the public dose limit and to address the following elements: 

(1) Dose evaluations to demonstrate compliance with the public dose limit in 

paragraph 2.b.(1) of the Specific Requirements in this CRD and assess 

collective dose must include the following: 

(a) The TED to members of the public from exposure to radiation, 

airborne effluents, and liquid effluents, of DOE origin. 

1 Compliance may be demonstrated by calculating dose to 

the representative person or to the maximally exposed 

individual (MEI). 

2 Determination of the representative person or the MEI must 

include members of the public both on DOE sites outside of 

controlled areas and off DOE sites. 

3 If it is suspected that any of the dose limits specified in 

paragraph 2.b.(1)(a) of the Specific Requirements in this 

CRD may be exceeded or the estimated TED for members 

of the public exceeds 25 mrem (0.25 mSv) in a year, then 

dose to the lens of the eye, skin, and extremities must be 

evaluated.  
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(b) Analytical models that consider likely exposure pathways, such as: 

1 Direct external radiation from sources located on-site; 

2 External radiation from airborne radioactive material; 

3 External radiation from radioactive material deposited on 

surfaces off-site; 

4 Internal radiation from inhaled airborne radioactive 

material; 

5 Internal radiation from radioactive material ingested with 

water, and with food from terrestrial crops or animal 

products (e.g., meat, eggs, milk);  

6 Internal radiation from radioactive material ingested with 

aquatic food products such as fish, shellfish, crustaceans 

(e.g., crayfish, shrimp, crab, lobsters), and aquatic plants 

and algae; 

7 External or internal radiation due to residual radioactive 

material on, or in, cleared real property; and 

8 Any other pathway unique to the DOE site or activity. 

(c) The dose to members of the public from DOE-related exposure 

sources only, if the projected DOE-related dose to the 

representative person or MEI is 25 mrem (0.25mSv) in a year or 

less. If the DOE-related dose is greater than 25 mrem in a year, the 

dose to members of the public must include both major non-DOE 

sources of exposure (excluding dose from radon and its decay 

products in air, background radiation dose, occupational doses and 

doses due to medical exposures) and dose from DOE-related 

sources; 

(d) Collective dose for members of the public resulting from 

radiation emitted and radioactive materials released from DOE 

radiological activities only (not including radon and its decay 

products). Collective dose for members of the public must be 

representative of the total dose and of adequate quality for 

supported comparisons, trending or decisions. Consistent with the 

graded approach, collective dose estimates may be truncated by 

distance (e.g., 50 miles) or individual dose level (e.g., 10 

microrem) when integration of doses beyond such thresholds does 

not significantly affect data quality objectives. Where it is of 

concern, collective dose for members of the public resulting from 
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radon and its decay products released by DOE radiological 

activities needs to be calculated separately from other 

radionuclides.  

(2) The estimated individual dose to the MEI or representative person that is 

representative of the persons or group likely to receive the most dose and 

is based on pathway and exposure parameters that are not likely to 

underestimate or substantially overestimate the dose, and, the collective 

dose (population dose) that is a realistic as practicable estimate of the 

sum of the doses to all members of the actual exposed population. 

(3) Site-specific information on radiation source dispersion patterns, location 

and demography of members of the public in the vicinity of DOE 

radiological activities, land use, food supplies, and exposure pathway 

information must be updated, as necessary, to document significant 

changes that could affect dose evaluations.  

(4) Values of assumed default or site-specific parameters used in 

calculations must be identified and included with the documentation of the 

calculations. 

(5) Direct measurements must be made, to the extent practicable, to obtain 

information characterizing source terms, exposures, exposure modes, and 

other information needed in evaluating dose.  

(6) Dose evaluation models that are codified or approved for use by DOE 

must be used. Alternative dose evaluation models, including those used 

by other regulatory agencies, national organizations or international 

organizations must be approved for use by the Chief Health, Safety and 

Security Officer, or by the DOE Field Element Manager with the 

concurrence of a Cognizant Secretarial Officer and the Chief Health, 

Safety and Security Officer, or for NNSA sites by the NNSA Field 

Element Manager with the concurrence of the NNSA Cognizant 

Secretarial Officer in consultation with the Chief Health, Safety and 

Security Officer. 

(7) DOE-approved dose coefficients must be used to evaluate doses resulting 

from DOE radiological activities. Use of alternative dose coefficients 

must be approved by the Chief Health, Safety and Security Officer or by 

a Cognizant Secretarial Officer in consultation with the Chief Health, 

Safety and Security Officer.  

(8) Doses to members of the public from airborne effluents must be 

evaluated with the CAP-88 model or another EPA-approved model or 

method to demonstrate compliance with applicable subparts of 

40 CFR Part 61, National Emission Standards for Hazardous Air 

Pollutants. 
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(9) Environmental monitoring must be conducted to characterize routine and 

non-routine releases of radioactive material from radiological activities, 

estimate the dispersal pattern in the environs, characterize the pathway(s) 

of exposure to members of the public and estimate the doses to 

individuals and populations in the vicinity of the site or operation 

commensurate with the nature of the DOE radiological activities and the 

risk to the public and the environment. Radiological monitoring must be 

integrated with the general environmental and effluent monitoring. 

Environmental monitoring must include, but is not limited to: 

(a) Effluent Monitoring 

(b) Environmental Surveillance 

(c) Meteorological Monitoring. Meteorological monitoring must be 

commensurate with the level of site radiological activities, the site 

topographical characteristics, and the distance to critical 

receptors. The scope must be sufficient to characterize 

atmospheric dispersion and model the dose to members of the 

public over distances commensurate with the magnitude of 

potential source terms and possible pathways to the atmosphere. 

(d) Pre-operational Monitoring. Prior to the startup of a new site, 

facility or process with the potential to expose the public or 

environment to radiation or radioactive material, it is necessary to 

ensure that adequate knowledge exists to understand: 1) 

radiological background; 2) pertinent environmental and 

ecological parameters; and 3) potential pathways for human 

exposures or ecological/natural resource impacts either from 

existing data or documents (for example, NEPA evaluations or 

existing monitoring and surveillance programs, etc.) or from the 

conduct of a pre-operational study initiated at least one year prior 

to startup of a new operation. 

(10) Site-specific environmental monitoring criteria must be established to 

ensure that representative measurements of quantities and concentrations 

of radiological contaminants are conducted and that the effects from 

DOE radiological activities on members of the public and the 

environment are monitored sufficiently to demonstrate compliance with 

the Specific Requirements in this CRD. 

f. Airborne Radioactive Effluents. The contractor must establish and implement 

procedures and practices related to airborne radioactive effluents so that 

radiological activities are conducted in a manner such that the release of 

radioactive material to the atmosphere will: 
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(1) Be evaluated using the ALARA process established in paragraph 2.d. of 

the Specific Requirements in this CRD; 

(2) Not cause radon-222 flux rates to exceed 20 pCi (0.7 Bq) m
-2

 sec
-1

 

averaged over the surface area overlaying waste, including the covering 

or other confinement structures, wherever radium-226 wastes are 

accepted for storage or disposal (See 40 CFR Part 61, Subparts Q and T);  

(3) Meet compliance agreements under 40 CFR Part 61, Subparts H, Q, and 

T;  

(4) Not cause the radon-220 and radon-222 decay product concentration, 

including background, to exceed 0.03 WL in buildings that are being 

released from DOE control. Further, a reasonable effort must be made to 

meet a 0.02WL generic guideline for annual average radon-220 and 

radon-222 decay product concentration, including background, in such 

buildings; and 

(5) Not exceed 3 pCi/L annual average radon-220 and radon-222 

concentration, not including background, at the site boundary if DOE 

activities release radon-220 and radon-222 or their decay products. 

g. Control and Management of Radionuclides from DOE Activities in Liquid 

Discharges. The contractor must establish and implement procedures and 

practices related to control and management of radionuclides from DOE 

activities in liquid discharges. Operators of DOE facilities discharging or 

releasing liquids containing radionuclides from DOE activities must: 

(1) Characterize planned and unplanned releases of liquids containing 

radionuclides from DOE activities, consistent with the potential for on- 

and off-site impacts, and provide an assessment of radiological 

consequences as necessary to demonstrate compliance with the Specific 

Requirements of this CRD. 

(2) Comply with the ALARA process requirements in paragraph 2.d. of the 

Specific Requirements in this CRD. 

(3) Conduct activities to ensure that liquid releases containing radionuclides 

from DOE activities are managed in a manner that protects ground water 

resources now and in the future, based on use and value considerations. 

(4) Conduct activities to ensure that liquid discharges containing 

radionuclides from DOE activities do not exceed an annual average (at 

the point of discharge) of either of the following: 

(a) 5 pCi (0.2 Bq) per gram above background of settleable solids for 

alpha-emitting radionuclides. 
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(b) 50 pCi (2 Bq) per gram above background of settleable solids for 

beta-emitting radionuclides. 

(5) Except for tritium and sanitary sewers, apply Best Available Technology 

(BAT) if at the point of discharge: 

(a) The annual average concentration of a given radionuclide is 

greater than the DOE-approved Derived Concentration Technical 

Standard (DCS) value for water, or for multiple radionuclides, the 

composite DCS must be the sum of the fractional DCS values 

derived from DOE-approved DCS values. [Derived 

Concentration Guidelines (DCGs) published in DOE Order 

5400.5 and used to apply best available technology (BAT) may 

continue to be used as DCSs until they are replaced by the DOE 

Derived Concentration Technical Standard]; 

(b) The discharge contributes greater than 10 mrem (0.1 mSv) annual 

TED to members of the public; or  

(c) The collective dose from all DOE sources is greater than 100 

person-rem (1 person-Sv) and the liquid discharge contributes 50 

percent or more of this collective dose. 

(6) Control releases of tritium in a manner that has been established by 

application of the ALARA process. 

(7) Conduct radiological activities to ensure that radionuclides from DOE 

activities contained in liquid effluents do not cause private or public 

drinking water systems to exceed the drinking water maximum 

contamination limits in 40 CFR Part 141, National Primary Drinking 

Water Regulations.  

(8) Control discharges into sanitary sewers in accordance with the following 

requirements: 

(a) Except for excreta from patients and medical research volunteers 

treated with radioactive material, discharges of liquids containing 

radionuclides from DOE activities into non-Federally owned 

sanitary sewers are prohibited unless: 

1 The material is readily soluble (or readily dispersed 

biological materials) in water; 

2 Such discharges comply with ALARA process 

requirements; 

3 BAT is applied to discharges of liquid releases containing 

radionuclides from DOE activities if the average monthly 
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concentration level at the point of discharge into the 

sanitary sewer is greater than five times the DOE-approved 

DCS values for ingestion except for tritium which is 

addressed under paragraph 2.g.(6); 

4 Releases do not result in an annual discharge (above 

background) into sanitary sewers in excess of 5 Ci (185 

GBq) of tritium; 1 Ci (37 GBq) carbon-14 or 1 Ci (37 GBq) 

of all other radionuclides combined; 

5 DOE operations are conducted to minimize long-term 

buildup of radionuclides in the sewage treatment plants that 

may create handling and disposal issues or interfere with 

plant operations; 

6 The contractor notifies the responsible Field Element 

Manager of unusual discharges to sanitary sewers from 

DOE facilities;  

7 The contractor prepares and provides a report that describes 

and summarizes such discharges to sanitary sewers to the 

responsible Field Element Manager at least annually; and 

8 Existing agreements, contracts, statements of understanding 

or other formal arrangements with other agencies 

concerning the discharge of liquids containing 

radionuclides from DOE activities to sanitary sewers are 

not violated. 

(b) DOE facilities discharging liquids containing radionuclides from 

DOE activities into sanitary sewer systems owned by the Federal 

government are not subject to the requirements in paragraph 

2.g.(8)(a) of the Specific Requirements in this CRD if: 

1 The system provides treatment in accordance with the 

environmental radiological protection program and 

2 Sludge from the system is disposed of in accordance with 

the Specific Requirements in this CRD and applicable 

Federal, State, and municipal regulations. 

(9) Prohibit the use of soil columns.  

(10) Manage the disposition of non-process water potentially containing 

radionuclides from DOE activities to protect soil and ground water and 

prevent the creation of future cleanup sites. 
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(11) Ensure that storm water runoff containing radionuclides from DOE 

activities is considered, as appropriate, as a pathway of exposure that has 

the potential for on- and off-site impacts. Using a graded approach, the 

receiving ecosystem including, but not limited to, wetlands, floodplains, 

streams, ponds, basins and lakes must be monitored to evaluate human or 

ecological impacts when warranted based on site specific risk. 

h. Radioactive Waste and Spent Nuclear Fuel. The contractor must establish and 

implement procedures and practices to ensure that management, storage and 

disposal of radioactive waste and spent nuclear fuel address the following 

elements: 

(1) Radiological activities must be conducted in a manner such that radiation 

exposure to members of the public from management and storage of 

radioactive waste complies with ALARA process requirements and does 

not result in a TED greater than 25 mrem (0.25 mSv) in a year from all 

exposure pathways and radiation sources associated with the waste, except 

for transportation and radon and its decay products. 

(2) Management of spent nuclear fuel, and high-level and transuranic wastes 

at a disposal facility which is not regulated by the NRC must comply with 

the requirements of this CRD and 40 CFR Part 191, Environmental 

Radiation Protection Standards for Management and Disposal of Spent 

Nuclear Fuel, High-level and Transuranic Radioactive Wastes. 

(3) Management, storage and disposal of low-level radioactive waste must be 

conducted in a manner such that exposure to members of the public to 

radiation from radioactive waste complies with ALARA process 

requirements, and does not exceed a TED of 25 mrem (0.25 mSv) in a 

year from all exposure pathways and radiation sources associated with the 

waste, except for transportation and radon and its decay products. 

(4) Management, storage and disposal of 11e.(2) byproduct material, as 

defined in Section 11e.(2) of the AEA and other wastes containing 

uranium and thorium and their decay products which are not subject to the 

requirements of 40 CFR Part 192, Health and Environmental Protection 

Standards for Uranium and Thorium Mill Tailings, are not at facilities 

licensed by the NRC, or are not disposed of at DOE low-level waste 

disposal facilities, must be in accordance with the requirements of 

paragraph 2.h. of the Specific Requirements in this CRD and 

DOE-approved plans. 

(a) Disposal facilities for uranium and thorium wastes must be 

designed to: 
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1 Remain effective for 1,000 years, to the extent 

reasonably achievable, and, in any case, for at least 200 

years, and 

2 Provide reasonable assurance that releases of radon-222 

to the atmosphere will not:  

a Exceed an average release rate of 20 picocuries 

per square meter per second or  

b Increase the annual average concentration of 

radon-222 in air at or above any location outside 

the disposal site by more than one-half picocurie 

per liter. 

(b) For wastes containing significant concentrations of radium and 

thorium, special considerations must be given to measures to 

prevent inadvertent human intrusion. 

(c) Before any potentially biodegradable contaminated wastes are 

placed in a disposal facility, such wastes must be conditioned so 

that the generation and escape of biogenic gases will not cause the 

emission or dose limits in paragraph 2.h. of the Specific 

Requirements in this CRD to be exceeded and that bio-degradation 

within the facility will not result in premature structural failure. 

(d) All plans for the management and disposal of these wastes must 

provide for institutional controls and long-term stewardship of the 

disposal facility necessary to ensure continued performance. 

(5) Discrete sources of radium-226, accelerator produced radioactive material, 

or naturally-occurring radioactive material (NORM) that pose a threat 

similar to discrete sources of radium-226, which are defined as Section 

11e.(3) or 11e.(4) byproduct material in the AEA, must be managed as 

high-level waste, low-level waste or 11e.(2) material as appropriate under 

DOE AEA authorities and in compliance with the Specific Requirements 

in this CRD and the requirements in the CRD to DOE O 435.1 Chg 1. 

i. Protection of Drinking Water and Ground Water. 

(1) The contractor must establish and implement procedures and practices to 

ensure that DOE sites provide a level of radiation protection for persons 

consuming water from a drinking water system operated by DOE, directly 

or through a DOE contractor, which is equivalent to that provided to 

members of the public by the community drinking water standards of 

40 CFR Part 141, National Primary Drinking Water Regulations (that is, 

not exceed the radionuclide maximum contaminant levels (MCLs)). 
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(2) The contractor must protect ground water from radiological contamination 

to ensure compliance with dose limits in the Specific Requirements in this 

CRD and consistent with ALARA process requirements. To that end the 

contractor must ensure that: 

(a) Baseline conditions of the ground water quantity and quality are 

documented; 

(b) Possible sources of, and potential for, radiological contamination 

are identified and assessed; 

(c) Strategies to control radiological contamination are documented 

and implemented; 

(d) Monitoring methodologies are documented and implemented; and 

(e) Ground water monitoring activities are integrated with other 

environmental monitoring activities. 

j. Protection of Biota. The contractor must establish and implement procedures and 

practices to ensure that biota are protected and to address the following 

elements: 

(1) Radiological activities that have the potential to impact the environment 

must be conducted in a manner that protects populations of aquatic 

animals, terrestrial plants, and terrestrial animals in local ecosystems from 

adverse effects due to radiation and radioactive material released from 

DOE operations. 

(2) When actions taken to protect humans from radiation and radioactive 

materials are not adequate to protect biota then evaluations must be done 

to demonstrate compliance with paragraph 2.j.(1) of the Specific 

Requirements in this CRD in one or more of the following ways:  

(a) Use DOE-STD-1153-2002, A Graded Approach for Evaluating 

Radiation Doses to Aquatic and Terrestrial Biota. 

(b) Use an alternative approach to demonstrate that the dose rates to 

representative biota populations do not exceed the dose rate criteria 

in DOE-STD-1153-2002, Table 2.2.  

(c) Use an ecological risk assessment to demonstrate that radiation and 

radioactive material released from DOE operations will not 

adversely affect populations within the ecosystem. 

k. Release and Clearance of Property. The contractor must establish and implement 

procedures and practices to ensure that release or clearance of property with the 

potential to contain residual radioactive material must be conducted in accordance 
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with DOE direction and in accordance with the requirements in paragraph 2.k. of 

the Specific Requirements in this CRD
4
. 

(1) Property control and clearance processes must be developed and 

implemented in accordance with the dose limits in paragraph 2.b of the 

Specific Requirements in this CRD under any plausible use of the property 

and the ALARA process requirements in paragraph 2.d of the Specific 

Requirements in this CRD must be met before property is cleared. 

(2) Dose Constraints. Unless alternative dose constraints are approved by 

issuance of a directive or memorandum by the Chief Health, Safety and 

Security Officer or for NNSA, the Cognizant Secretarial Officer in 

consultation with the Chief Health, Safety and Security Officer, the 

following dose constraints for DOE residual radioactive material must be 

applied to each specific clearance of property for any actual or likely 

future use of the property: 

(a) Real property – a TED of 25 mrem (0.25 mSv) above background 

in any calendar year; 

(b) Personal property - a TED of 1 mrem (0.01 mSv) above 

background in any calendar year. 

(3) Residual Radioactive Material. Property potentially containing residual 

radioactive material must not be cleared from DOE control unless either: 

(a) The property is demonstrated not to contain residual radioactive 

material based on process and historical knowledge, radiological 

monitoring or surveys, or a combination of these; or 

(b) The property is evaluated and appropriately monitored or surveyed 

to determine: 

1 The types and quantities of residual radioactive material 

within the property; 

2 The quantities of removable and total residual radioactive 

material on property surfaces (including residual 

radioactive material present on and under any coating);  

3 That for property with potentially contaminated surfaces 

that are difficult to access for radiological monitoring or 

                                                 

4
 In addition to paragraph 2.k of the Specific Requirements in this CRD, the following may have applicable 

requirements regarding clearance of property: 41 CFR Chapter 109, Department of Energy Property Management 

Regulations; DOE O 430.1B Chg 1, Real Property Asset Management; DOE O 580.1 Chg 1, Department of 

Energy Personal Property Management Program. 
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surveys, an evaluation of residual radioactive material on 

such surfaces is performed which is: 

a Based on process and historical knowledge meeting 

the requirements of paragraph 2.k.(5) of the 

Specific Requirements in this CRD and monitoring 

and or surveys, to the extent feasible and 

b Sufficient to demonstrate that applicable specific or 

pre-approved DOE Authorized Limits will not be 

exceeded; and 

4 That any residual radioactive material within or on the 

property is in compliance with applicable specific or 

pre-approved DOE Authorized Limits. 

(4) Evaluation of the Need for Maintaining Institutional Controls for Real 

Property. Real property under evaluation for clearance from DOE 

radiological controls must be evaluated against the need for maintaining 

institutional controls or impacting long-term stewardship of adjacent DOE 

real property. In situations where transfer of the real property to other use 

would impact long-term radiological protection of adjacent DOE 

properties, it must be demonstrated that the impact of the property 

clearance would not result in noncompliance for the adjacent property 

with the requirements of applicable statutes, regulations or DOE 

directives. 

(5) Process and Historical Knowledge. Contractors responsible for 

radiological clearance of property, when they rely in part, on process 

knowledge as a basis for clearance decisions, must establish a documented 

evaluation process, using a graded approach, for applying process and 

historical knowledge to determine if property potentially contains residual 

radioactive material. 

(a) This process must include procedures for evaluating operational 

records and operating history, including the use of any radioactive 

materials or radiation generating devices. 

(b) For real property, this process must address each specific property 

individually. If several parcels of land are contiguous, or if several 

structures are located in the same area and have a common 

operational history, a single evaluation for all of the properties is 

acceptable. 

(c) If available process and historical knowledge cannot demonstrate 

that property does not contain residual radioactive materials, 
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radiological monitoring or surveys must be conducted to 

supplement process and historical knowledge evaluations. 

(d) If not supplemented by radiological surveys, process and historical 

knowledge evaluations must be adequate to determine: 

1 Whether the property has ever been used for radiological 

activities or in areas that could have resulted in the 

presence of residual radioactive material within or on the 

property or 

2 Whether property formerly containing residual radioactive 

material has been decontaminated and demonstrated to 

meet DOE Authorized Limits, and has not been used in a 

manner or in areas that could have resulted in the 

re-contamination of the property. 

(e) For property that is determined to potentially contain residual 

radioactive material under paragraph 2.k.(5)(d)1 of the Specific 

Requirements in this CRD or determined to be re-contaminated 

under paragraph 2.k.(5)(d)2 of the Specific Requirements in this 

CRD, the process and historical knowledge evaluation must also 

include an assessment of the types and quantities of residual 

radioactive material and the sources and pathways by which the 

property became contaminated.  

(6) Authorized Limits. 

(a) Authorized Limits for the clearance of any property with residual 

radioactive material must provide reasonable assurance that the 

requirements of paragraphs 2.k.(1) and 2.k.(2) of the Specific 

Requirements in this CRD are met. Authorized Limits may be 

applied to property for which process knowledge cannot establish 

the absence of residual radioactive material but in which no 

residual radioactive material can be detected. 

(b) Authorized Limits must:  

1 Be developed in accordance with the ALARA requirements 

in paragraph 2.d. of the Specific Requirements in this CRD. 

2 Be based on the applicable dose constraint, supported by a 

complete exposure pathway analysis using appropriate 

methodologies, techniques, parameters and models (such as 

the RESRAD family of codes) that meet DOE quality 
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assurance requirements under the CRD to DOE O 414.1C, 

Quality Assurance, dated 6-17-05. 

3 Be expressed in terms of concentration of radioactivity per 

unit surface area (e.g., dpm per 100 cm
2
), radioactivity per 

unit mass (e.g., pCi per gram) or volume (e.g., pCi per ml), 

total radioactivity, or DOE controls and restrictions, if 

applicable. 

4 Explicitly state any restrictions or conditions on future use 

of the property necessary to ensure the basic dose limit and 

applicable dose constraint are not exceeded. 

5 In addition to paragraphs 2.k.(6)(b)1-4 of the Specific 

Requirements in this CRD for clearance of personal 

property only: 

a Be based on expected annual quantity of property to 

be cleared or 

b Be based on expected total amount of property 

cleared over the life of the project for specific 

remedial action or decontamination and 

decommissioning projects and 

c Prior to clearance of metals, the contractor must 

provide the necessary information to support a 

determination by the Field Element Manager that 

there is no practical internal DOE opportunity for 

reuse or recycle of the material or equipment. 

6 Authorized limits must be submitted to the Field Element 

Manager to obtain DOE approval. 

(c) Applications for DOE approval of Authorized Limits must contain 

the following: 

1 A description of the property. 

2 Specific limits proposed for each radionuclide or group of 

radionuclides and/or external radiation exposure, surrogate 

metrics, or conditions used to limit radionuclides. 

3 Potential collective dose to the exposed population and the 

potential dose to a member of the public most likely to 
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receive the highest dose for both: actual or likely future 

use, and plausible future use of the property. 

4 ALARA assessments conducted under paragraph 2.d. of the 

Specific Requirements in this CRD for the proposed 

clearance action to include, at a minimum, the effects of: 

a Implementing the proposed Authorized Limits; 

b Implementing alternative levels of residual 

radioactive material instead of the proposed 

Authorized Limits; 

c Not implementing the proposed Authorized Limits, 

i.e., not proceeding with the proposed clearance 

action. 

5 A description of the procedures and radiological 

monitoring or surveys to be used to demonstrate 

compliance with proposed limits. 

6 Identification of any restrictions or conditions on the future 

use of the property upon which the proposed limits are 

based, and the means by which the restrictions or 

conditions will be implemented and maintained. 

7 An estimated date for when the property will be cleared and 

an estimate of when the property will be released from 

DOE control. 
5
 

(d) Property covered by Authorized Limits is subject to 10 CFR Part 

835 requirements unless the criteria in paragraphs 2.k.(6)(a) 

through (c) of the Specific Requirements in this CRD have been 

met and the Authorized Limits have been approved by a Cognizant 

Secretarial Officer in consultation with the Chief Health, Safety 

and Security Officer as required by the 10 CFR Part 835 exclusion. 

(e) Revision of Authorized Limits. If established Authorized Limits 

are found to be not protective, appropriate or practical to apply for 

a specific type or portion of property, further clearance for that 

                                                 

5
 This information is needed to support the DOE expectation stated at 72 FR 31904, 31906 (10 CFR Part 835, June 

8, 2007) that the material, equipment, or real property to which the 10 CFR Part 835.1(b)(6) exclusion is applied 

will be released from DOE control according to a specified time interval. 



Attachment 1 DOE O 458.1 

Page 18 2-11-2011 

 

specific type or portion of property must not proceed without 

revised Authorized Limits. 

1 An application for revised Authorized Limits must be 

submitted in accordance with the requirements in 

paragraphs 2.k.(6)(a) through (d) of the Specific 

Requirements in this CRD. 

2 In addition to the requirements of applicable paragraphs of 

2.k.(6) of the Specific Requirements in this CRD, requests 

for approval of revised Authorized Limits must include a 

justification for the need for the revised Authorized Limits. 

Justifications for revised Authorized Limits must be based 

upon one of the following: 

a Complying with existing Authorized Limits would 

pose a clear and present risk of injury to general 

employees or members of the public; or 

b Complying with existing Authorized Limits, would 

produce environmental harm (e.g., destruction of 

artifacts, ecological damage, loss of cultural assets) 

that is clearly excessive compared to the potential 

health benefits to persons exposed to affected 

properties; or  

c Complying with existing Authorized Limits is 

unreasonably costly relative to long-term benefits 

and where the residual radioactive material does not 

pose a clear present or future potential of exceeding 

the public dose limit of paragraph 2.b. of the 

Specific Requirements in this CRD; or  

d Portions of the project or activity for which the 

scenarios or assumptions used to establish the 

existing Authorized Limits are overly conservative, 

or where more appropriate scenarios or assumptions 

indicate that other limits are applicable or 

appropriate for protection of the public and the 

environment; or 

e New information which indicates the existing 

Authorized Limits are not sufficient to meet the 

protective requirements established by DOE. 

(f)  
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(g) Pre-Approved Authorized Limits. 

1 The following values have been pre-approved by DOE for 

use as Authorized Limits, and may be used as specified 

below instead of developing specific Authorized Limits. 

a For radium-226 and radium-228 in soil - 5 pCi/gram 

(0.2 Bq/gram) in excess of background levels, 

averaged over 100 m
2
, in the first 15 cm depth of 

the surface layer of soil; and 15 pCi/gram (0.56 

Bq/gram) in excess of background levels, averaged 

over any subsequent 15 cm subsurface layer of soil 

plus an ALARA assessment. If both thorium-230 

and radium-226 or both thorium-232 and 

radium-228 are present and not in secular 

equilibrium, the appropriate pre-approved limit 

must be applied to the radionuclide with the higher 

concentration. 

b Guidelines and limits previously derived from DOE 

Order 5400.5 and associated guidance (such as the 

surface activity guidelines) may continue to be 

applied and used as Pre-Approved Authorized 

Limits until they are replaced or revised by 

Pre-Approved Authorized Limits issued by the 

Department. 

2 Pre-Approved Authorized Limits may be used for any 

radiological activity instead of developing specific 

Authorized Limits if their use is documented in the 

environmental radiological protection program and the 

specific application of the Authorized Limits is approved 

by the responsible Field Element Manager.  

(h) Documentation of Approved Authorized Limits. Approved 

Authorized Limits and approved revised Authorized Limits and 

supporting documentation must be made available to the public. 

(7) Clearance of Environmental Restoration, Deactivation and 

Decommissioning, and Other Cleanup Materials. 

(a) Clearance of property with residual radioactive material from 

environmental restoration activities, including deactivation and 

decommissioning, must meet the Specific Requirements in this 

CRD. Environmental restoration activities using the 

Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) process may demonstrate compliance 
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with the Specific Requirements in this CRD (including public dose 

assessments, ALARA analysis, and consideration of scenarios) 

using documentation from the CERCLA process and any necessary 

supplemental information. 

(b) For the purpose of clearance of real or personal property, approved 

CERCLA remediation criteria may be considered equivalent to 

Authorized Limits if the appropriate Field Element Manager has 

determined that the criteria meet the Specific Requirements in this 

CRD for Authorized Limits, and provided that the use of the 

criteria as DOE Authorized Limits is documented and approved as 

would be an Authorized Limit. Compliance with all Specific 

Requirements in this CRD not met through the CERCLA process 

must also be demonstrated. 

(c) If the contractor performs environmental restoration activities 

involving clearance of real or personal property with residual 

radioactive material under CERCLA that use the CERCLA 

analysis and documentation in lieu of analysis and documentation 

developed specifically to demonstrate compliance with the 

Specific Requirements in this CRD, the contractor must submit the 

relevant CERCLA documentation and any additional information 

necessary to demonstrate that the requirements for Authorized 

Limits have been met to the responsible Field Element Manager. 

(8) Radiological Monitoring or Surveys. 

(a) All radiological monitoring or surveys performed in support of 

clearance of property must: 

1 Use methodologies sufficient to meet measurement 

objectives such as those in the Multi-Agency Radiation 

Survey and Site Investigation Manual (MARSSIM), the 

Multi-Agency Radiation Survey and Assessment of 

Materials and Equipment Manual (MARSAME) or other 

methodologies approved by DOE; 

2 Meet Measurement Quality Objectives; 

3 Use DOE-approved sampling and analysis techniques, if 

applicable; and  

4 Include an evaluation of non-uniformly distributed residual 

radioactive material, if applicable.  
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(b) Instrumentation used for radiological monitoring or surveys must 

be capable of detecting and quantifying residual radioactive 

material consistent with the applicable Authorized Limits, and be: 

1 Periodically maintained and calibrated on an established 

frequency;  

2 Appropriate for the type(s), levels, and energies of the 

radiation(s) encountered; and 

3 Appropriate for existing environmental conditions and 

routinely tested for operability.  

(9) Documentation and Verification. Any contractor responsible for 

radiological clearance of property must ensure that final radiological 

monitoring or surveys are conducted and that documentation is prepared 

that shows that the clearance meets applicable DOE Authorized Limits, or 

other applicable requirements including associated restrictions or 

institutional controls (See DOE P 454.1). 

(10) Public Notification of Clearance of Property. Information on approved 

Authorized Limits, any approved revised Authorized Limits, use of 

pre-approved Authorized Limits, results of radiological monitoring and 

surveys of cleared property with type and quantity of property cleared, and 

independent verification results must be summarized in the Annual Site 

Environmental Report. 

(11) Final Clearance Documentation. Clearance of property must be 

documented. The contents of the documentation or the mechanism for 

documenting information may be tailored to the need, situation, and type 

of property being cleared. For ongoing, routine clearances, e.g., clearance 

of personal property from controlled areas, such documentation may be 

based on the general process(es) rather than each specific clearance. In 

general, the documentation must describe the clearance process(es) and 

the property being cleared. The documentation must serve to demonstrate 

requirements have been met, show criteria used for clearance, identify the 

property‘s destination or disposition, as appropriate, and provide 

additional confidence to DOE and assurance to other interested parties that 

the public and the environment are being protected. The documentation 

must indicate any Authorized Limits, including any revised or 

pre-approved Authorized Limits, used for the clearance, and include 

information and data supporting the clearance of property such as 

radiological certification and independent verification results. An annual 

summary of cleared property must be prepared and submitted to the Field 

Element Manager. 
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l. Records, Retention and Reporting Requirements. The contractor must establish 

and implement recordkeeping, retention and reporting procedures and practices to 

ensure that the following elements are addressed: 

(1) Records must be maintained to document compliance with the Specific 

Requirements in this CRD. 

(2) Required records include the following: 

(a) Information and data necessary to identify and characterize 

releases of radioactive material to the environment, their fate in the 

environment, and their probable impact on radiation dose to 

members of the public, and any impacts on ecological systems. 

(b) Documentation of individual and collective dose to members of the 

public due to radiological activities. This includes documentation 

of site-specific information on radiation source dispersion patterns, 

location and demography of members of the public in the vicinity 

of the radiological activity and assumed default values or 

site-specific parameters used in calculations. 

(c) Requests for specific authorization for temporary public dose 

limits, and subsequent approvals and other related actions.  

(d) Identification of radiological activities subject to environmental 

radiological protection program requirements, and descriptions of 

the measures to be used in implementing these requirements. 

(e) Documentation of actions taken to implement the ALARA process 

identified in paragraph 2.d. of the Specific Requirements in this 

CRD. 

(f) Documentation of actions taken to demonstrate compliance with 

the public dose limit (See paragraph 2.e.(1) of the Specific 

Requirements in this CRD). 

(g) Documentation of actions taken to implement the BAT selection 

process in regulating liquid discharges, including documentation of 

analyses and factors considered to be important, including 

alternative processes, for the BAT selection process. 

(h) Effluent monitoring and environmental surveillance information 

and data, including: 

1 Results of effluent monitoring for determining sources of 

radiation and radioactive material that provide direct 

exposure to members of the public and releases of 

radioactive material in liquid or airborne effluent; 
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2 Results of surveys for radiation and radioactive material in 

the environment; 

3 Results of surveys, measurements, and calculations used to 

determine the dose to members of the public and ecological 

receptors from external and internal radiation sources; 

4 Meteorological data used in assessing dose; and 

5 Results of pre-operational monitoring. 

(i) Documentation related to the long-term management of radioactive 

waste and residual radioactive material.  

(j) Final documentation for clearance of property containing residual 

radioactive material. 

(k) Documentation of:  

1 Approved Authorized Limits for routine clearance of 

property for unrestricted or restricted use and the scenarios 

evaluated in selecting the limits; and 

2 Approved revised Authorized Limits for clearance of 

property. 

(l) Annual summaries related to clearance of property. 

(3) Records required by the Specific Requirements in this CRD must be 

maintained by, or transferred to, DOE upon cessation of a DOE 

radiological activity at a site. 

(4) Records must be retained until final disposition is authorized by DOE in 

accordance with the CRD to DOE O 243.1, Records Management 

Program, dated 2-3-06. 

(5) Reporting. 

(a) Reporting requirements are contained in the CRDs to 

DOE M 231.1-2, Occurrence Reporting and Processing of 

Operations Information, dated 8-19-03, and DOE M 231.1-1A Chg 

2, Environment, Safety and Health Reporting Manual, dated 6-12-

07.  

(b) The contractor must notify the Field Element Manager within 30 

calendar days when it has been identified that any Specific
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Requirement in this CRD that is not required to be reported under 

paragraph 2.l.(5)(a) has not been met. 

(6) Units. Unless otherwise specified, the quantities used in the reports and 

records required by the Specific Requirements of this CRD must be 

clearly indicated in special units of curie, rad, roentgen, or rem, including 

multiples and subdivisions of these units, or other conventional units, such 

as dpm, dpm/100 cm
2
, or mass units. The SI units, and becquerel (Bq), 

gray (GY), and sievert (Sv) may be provided parenthetically for reference 

with scientific standards. 

3. DEFINITIONS.  See Attachment 2. 
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DEFINITIONS 

1. Absorbed Dose (D) — The average energy imparted by ionizing radiation to the matter 

in a volume element per unit mass of irradiated material. The absorbed dose is 

expressed in units of rad (or gray) (1 rad = 0.01 gray). 

2. Actual or Likely Use Scenarios — The reasonably anticipated future uses of land or 

property considering the history of use and implementable use restrictions, 

designations or controls; affected populations, or ecosystems, natural resources, or 

historic or cultural significance. For real property considerations also include Federal 

and State use designations; local zoning and future land use plans; and proximity to 

residences, commercial, industrial or unique cultural or historic areas. 

3. Airborne Discharges — Material released to the atmosphere in the form of dusts, 

fumes, particulates, mists, vapors, or gases. 

4. ALARA (As Low As Reasonably Achievable) — An approach to radiation protection 

to manage and control releases of radioactive material to the environment, and 

exposure to the work force and to members of the public so that the levels are as low as 

is reasonably achievable, taking into account societal, environmental, technical, 

economic, and public policy considerations. As used in this Order, ALARA is not a 

specific release or dose limit but a process which has the goal of optimizing control 

and management of releases of radioactive material to the environment and doses so 

that they are as far below the applicable limits of the Order as reasonably achievable. 

5. ALARA Process — A graded process for evaluating alternative operations, processes, 

and other measures, for optimizing releases of radioactive material to the environment, 

and exposure to the work force and to members of the public taking into account 

societal, environmental, technical, economic, and public policy considerations to make 

a decision concerning the optimum level of public health and environmental 

protection. A graded approach provides the flexibility to perform qualitative or 

quantitative ALARA analyses. For low doses, qualitative evaluations normally will 

suffice.  

6. Authorized Limit — A limit on the concentration or quantity of residual radioactive 

material on the surfaces or within property that has been derived consistent with DOE 

directives including the ALARA process requirements. An authorized limit may also 

include conditions or measures that limit or control the disposition of property. 

7. Background Radiation — Radiation from: (1) naturally occurring radioactive materials 

which have not been technologically enhanced (i.e., background radiation does not 

include TENORM); (2) cosmic sources; (3) global fallout as it exists in the 

environment (such as from the testing of nuclear explosive devices); (4) radon and its 

decay products in concentrations or levels existing in buildings or the environment 

which have not been elevated as a result of current or prior activities; and (5) consumer 

products containing nominal amounts of radioactive material or producing nominal 

amounts of radiation.  
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8. Best Available Technology (BAT) — The preferred technology for a particular 

activity, selected from among others after taking into account factors related to 

technology, economics, public policy, and other parameters. As used in this Order, the 

BAT is not a specific level of treatment, but is the conclusion of a selection process in 

which several alternatives are evaluated. 

9. BAT Selection Process — The evaluation of candidate alternative technologies in 

order to select the BAT after considering: technology; economics; the age of 

equipment and facilities involved; the process employed; the engineering aspects of the 

application of various types of control techniques; process changes; other 

environmental impacts (including energy requirements); safety considerations; and 

policy considerations. 

10. Clearance of Property — The removal of property that contains residual radioactive 

material from DOE radiological control under 10 CFR Part 835 and DOE O 458.1. 

11. Collective Dose — The sum of the total effective dose to all persons in a specified 

population received in a specified period of time. For clearance of property the 

collective dose refers to the population potentially exposed to the cleared property. 

Collective dose is expressed in units of person-rem (or person-sievert). 

12. Committed Effective Dose (E50) — The sum of the committed equivalent doses to 

various tissues or organs in the body (HT,50), each multiplied by the appropriate tissue 

weighting factor (wT)--that is, E50 = ΣwTHT,50 + wRemainderHRemainder,50, where wRemainder 

is the tissue weighting factor assigned to the remainder organs and tissues and 

HRemainder,50 is the committed equivalent dose to the remainder organs and tissues. 

Committed effective dose is expressed in units of rems (or sieverts). 

13. Committed Equivalent Dose (HT,50) — The equivalent dose calculated to be received 

by a tissue or organ over a 50-year period after the intake of a radionuclide into the 

body. It does not include contributions from radiation sources external to the body. 

Committed equivalent dose is expressed in units of rems (or sieverts). 

14. Controlled Area — Any area to which access is managed by or for DOE to protect 

individuals from exposure to radiation and/or radioactive material as defined by 

10 CFR Part 835. 

15. Derived Concentration Technical Standard (DCS) — A DOE Technical Standard that 

documents the derived concentration value for a radionuclide in water that would result 

in a dose of 100 mrem in a year to a gender- and age- weighted reference person using 

DOE approved dose conversion factors and assuming continuous exposure.  

16. Dose — A general term for absorbed dose, equivalent dose, effective dose, committed 

equivalent dose, committed effective dose, or TED as defined in this Order. 

17. Effective Dose (E) — The summation of the products of the equivalent dose received 

by specified tissues or organs of the body (HT) and the appropriate tissue weighting 
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factor (wT)--that is, E = ΣwTHT. It includes the dose from radiation sources internal 

and/or external to the body. For purposes of compliance with this Order, equivalent 

dose to the whole body may be used as effective dose for external exposures. The 

effective dose is expressed in units of rems (or sieverts). 

18. Effluent Monitoring — The collection and analysis of samples of liquid and gaseous 

effluents or measurements of liquid and gaseous effluents performed to characterize 

and quantify radiological contaminants and process stream characteristics, assess 

radiation exposures of members of the public, and demonstrate compliance with 

applicable standards. 

19. Environmental Surveillance — The collection and analysis of samples of air, water, 

soil, foodstuffs, biota, and other media at the DOE site and surrounding environs and 

the measurement of external radiation to demonstrate compliance with applicable 

standards, assess radiation exposure of members of the public, and assess effects, if 

any, on the environment. 

20. Equivalent Dose (HT) — The product of average absorbed dose (DT,R) in rad (or gray) 

in a tissue or organ (T) and a radiation (R) weighting factor (wR). For external dose, the 

equivalent dose to the whole body is assessed at a depth of 1 cm in tissue; the 

equivalent dose to the lens of the eye is assessed at a depth of 0.3 cm in tissue, and the 

equivalent dose to the extremity and skin is assessed at a depth of 0.007 cm in tissue. 

Equivalent dose is expressed in units of rems (or sieverts). 

21. External Dose or Exposure — That portion of the dose received from radiation sources 

outside the body (i.e., external sources). 

22. Facility — Something that is built, installed, or established to serve a particular DOE 

radiological activity. 

23. General Employee — An individual who is either a DOE or DOE contractor 

employee; an employee of a subcontractor; or an individual who performs work for or 

in conjunction with DOE or utilizes DOE facilities. 

24. Internal Dose or Exposure — That portion of the dose received from radioactive 

material taken into the body (i.e., internal sources). 

25. Liquid Discharge — The release to the environment of radioactive material in a liquid 

medium. The discharge generally occurs at a point, such as the end of a pipe, where it 

is released to any of several receptors in the environment, such as a waterway, land, 

sewer system, etc. 

26. Maximally Exposed Individual — A hypothetical individual who – because of 

realistically assumed proximity, activities, and living habits – would receive the 

highest radiation dose, taking into account all pathways, from a given event, process, 

or facility. 
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27. Measurement Quality Objectives (MQO) — A statement of a performance objective or 

requirement for a particular method performance characteristic. 

28. Member of the Public — An individual who is not a general employee. An individual 

is not a member of the public during any period in which the individual receives an 

occupational dose. 

29. Monitoring — The measurement of radiation levels, discharges or environmental 

releases, residual radioactive levels, quantities of radioactive material, or exposure to 

members of the public and the use of the results of these measurements to evaluate 

radiological discharges or releases or potential and actual dose resulting from 

exposures to radioactive material or radiation. 

30. Personal Property — Property of any kind, except for real property. 

31. Potential Dose — A calculated dose based on a postulated set of exposure conditions 

that have a reasonable probability of occurrence. 

32. Public Dose — The dose received by members of the public from exposure to radiation 

and to radioactive material released by a DOE radiological activity whether the 

exposure is within a DOE site boundary or offsite. 

33. Radiation — Ionizing radiation: alpha particles, beta particles, gamma rays, X-rays, 

neutrons, high-speed electrons, high-speed protons, and other particles capable of 

producing ions. Radiation, as used in this Order, does not include non-ionizing 

radiation, such as radio waves or microwaves, or visible, infrared, or ultraviolet light. 

34. Radiation Weighting Factor (wR) — The modifying factor used to calculate the 

equivalent dose from the average tissue or organ absorbed dose; the absorbed dose 

(expressed in rad or gray) is multiplied by the appropriate radiation weighting factor. 

35. Radioactivity — The property or characteristic of radioactive material to undergo 

spontaneous transformations (disintegrations or decay) with the emission of energy in 

the form of radiation. It is measured by the rate of spontaneous transformations of a 

radionuclide. The unit of radioactivity is the curie, Ci (or becquerel, Bq).  

(1 Ci = 3.7 x 10
10

 Bq). 

36. Radiological Activity — Any activity taken for, or by, DOE that has the potential to 

result in releases of radioactive material to the environment or exposures of members 

of the public to include all doses both present and future, from clearance activities and 

radiation generating devices. The activity may involve a single DOE facility, or 

combination of facilities and operations, possibly including an entire site or no fixed 

site at all. 

37. Real Property — Land and anything permanently affixed to the land such as buildings, 

fences and those things attached to the buildings, such as light fixtures, plumbing and 

heating fixtures, or other such items, that would be personal property if not attached. 
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38. Reference Person — A hypothetical aggregation of human (male and female) physical 

and physiological characteristics arrived at by international consensus for the purpose of 

standardizing radiation dose calculations. 

39. Remedial Actions — Those actions, consistent with permanent remedy, taken to control 

or remove radiological contaminants to prevent or to minimize doses to members of the 

public. 

40. Representative Person — An individual receiving a dose that is representative of the more 

highly exposed individuals in the population. This term is the equivalent of, and replaces, 

‗average member of the critical group‘. (Source: ICRP Publication 103, page 32). 

41. Residual Radioactive Material — Any radioactive material which is in or on soil, air, 

water, equipment, or structures as a consequence of past operations or activities of the 

Department or its predecessors. 

42. Sanitary Sewerage — A system of public sewers for carrying off waste water and refuse, 

but excluding sewage treatment facilities, septic tanks, and leach fields owned or 

operated by, or for, the Department. 

43. Settleable Solids — (i) that matter in waste water which will not stay in suspension 

during a preselected settling period, such as one hour, but settles to the bottom; (ii) in the 

Imhoff cone test, the volume of matter that settles to the bottom of the cone in one hour; 

or (iii) suspended solids that can be removed by conventional sedimentation processes. 

44. Sewer — An artificial conduit, usually underground, for carrying off waste water and 

refuse. 

45. Site — Land or property upon which DOE facilities or activities are located and access to 

which is subject to DOE or DOE contractor control. 

46. Site Boundary — The perimeter of a DOE site, within which DOE or a DOE contractor 

normally can control access or restrict activities. 

47. Soil Column —An in-situ volume of soil through which liquid waste streams percolate 

from ponds, cribs, trenches, drain fields, or other areas or facilities used for the primary 

purpose of removing or retaining the suspended or dissolved radionuclides contained 

within the liquid process waste stream. 

48. Technologically Enhanced Naturally Occurring Radioactive Material (TENORM) — 

Any naturally occurring radioactive materials whose radionuclide concentrations or 

potential for human exposure have been increased above levels encountered in the natural 

state by human activities. 

49. Tissue Weighting Factor (wT) — The fraction of the overall health risk, resulting from 

uniform, whole body irradiation, attributable to specific tissue (T). The equivalent dose to 

tissue, (HT), is multiplied by the appropriate tissue weighting factor to obtain the effective 

dose (E) contribution from that tissue. 
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50. Total Effective Dose (TED) — Sum of the effective dose (for external exposures) and the 

committed effective dose. 

51. Whole Body — For the purposes of external exposure, head, trunk (including male 

gonads), arms above and including the elbow, or legs above and including the knee. 

52. Working Level (WL) — The potential alpha energy concentration of radon decay 

products in 1 liter of air, without regard to the degree of equilibrium, that will result in 

the emission of 1.3 x 10
5
 MeV of alpha particle energy. 
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E.1 EXECUTIVE SUMMARY 

This Documented Safety Analysis (DSA) is written for the U.S. Department of Energy (DOE) Waste 
Isolation Pilot Plant (WIPP). The purpose of this document is to demonstrate an acceptable level of safety 
for compliance with the Code of Federal Regulations, Title 10, part 830 (10 CFR 830), “Nuclear Safety 
Management.” Subpart B, Section 830.202, “Safety Basis Requirements,” Subsection (a) requires that the 
contractor responsible for a Hazard Category 1, 2, or 3 DOE nuclear facility must establish and maintain 
the safety basis of the facility. The WIPP facility is categorized as a DOE Nonreactor Nuclear Category 2 
facility for all surface and underground operations. 

In accordance with 10 CFR 830, Subpart A, Independent Quality Assurance (QA) assessments are used 
on an ongoing basis at the WIPP facility to ensure the adequate and effective implementation of 
requirements set forth in the DSA, in support of the operation of the nuclear facility. Independent QA 
oversight is integrated with the application of Safety Management Systems to support nuclear safety in 
WIPP operations. 

The “safe harbor” methodology followed for preparation of the DSA to demonstrate compliance with 
10 CFR 830 was DOE STD 3009-94

 
and the supplemental guidance specific to transuranic (TRU) waste 

processing facilities given in DOE STD 5506-2007. This DSA addresses the hazards and the controls 
necessary to provide adequate protection to the public, worker, and the environment from those hazards. 
The safety analyses presented herein are based on the WIPP configuration as of January 2013. 

Changes between revision 3a and revision 4 include: 

� Updated procedures, standards, and orders titles and numbers in all chapters. 

� Deposition velocity calculations Section 3.4.1.6. Developed site-specific deposition velocity 
and surface roughness values in response to DOE Office of Health, Safety, and Security’s 
Safety Bulletin 2011-02. 

� Stated the 10-160B process is not currently active. 

� Redefined the Initial Assumptions and Initial Conditions. 

o Initial Assumptions are regulatory driven and credit is taken in the unmitigated 
evaluation of the event but may be identified as a Design Feature (DF). 

o Initial Conditions are also credited in the unmitigated evaluation of the event, but 
may be identified as a DF. 

� Updated the following Initial Conditions, DFs, and controls: 

o The Waste Handling Building (WHB) has always been credited for noncombustible 
construction, structural design against natural phenomenon events, and confinement 
of release of radioactive particulate materials. For clarification, the Hot Cell Complex 
and Waste Hoist Tower have been combined with the WHB DF description. 

o RH Waste Cask (Facility Cask/Light Weight Facility Cask) shielding has been 
incorporated in the Initial Assumptions and is credited in the unmitigated analysis. 
Shielding, to ensure appropriate radiation protection of the worker, is driven by 
10 CFR 835. The attributes of flame impingement, protection of the RH waste 
container from missile explosions and windborne missiles no longer need to be 
credited in the mitigated hazard evaluation. The unmitigated consequence of these 
hazards is low enough the attributes do not need to be credited. 
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o Panel Closure/Substantial Barrier/Isolation Bulkhead no longer needs to be credited 
in the hazard evaluation. The unmitigated consequence of these hazards is low 
enough the attributes do not need to be credited. 

o Underground design (noncombustible construction) is added as an Initial Assumption 
for entry into the unmitigated hazard analysis. It is no longer credited as a hazard 
control or described in Chapter 4.0. In the 1950s, the National Academy of Sciences 
recommended disposal of radioactive waste in stable geologic formations, such as 
deep salt beds. Through legislation, Congress authorized construction of WIPP in 
1979. Being noncombustible is a feature of salt. 

o The Property Protection Area is no longer credited as an Initial Condition or an Initial 
Assumption. 

o Alignment Fixture Shield Valve Assembly has been removed as a DF and as an 
Initial Condition. The Alignment Fixture Shield Valve Assembly was credited for its 
shielding. However, unmitigated consequence of these hazards is low enough the 
attributes do not need to be credited and shielding has been added as an Initial 
Assumption for RH Waste Operations. Shielding is driven by 10 CFR 835. 

o The Waste Hoist Structure has been added as an Initial Assumption and is driven by 
30 CFR 57 “Mine Safety and Health Administration – Safety and Health Standards – 
Underground Metal and Nonmetal Mines.” 

� Cleaned up and clarified the hazard evaluation table to align with the reconfiguration of the 
Initial Assumptions and Initial Conditions. 

� Minor format and grammatical changes. 

� In Chapter 2.0, deleted, revised, and/or clarified several Structure, System, and Component 
descriptions and deleted several figures. 

� In Chapter 3.0, revised and/or clarified Government Furnished Equipment, Initial 
Assumptions, Initial Conditions and Structure, System, and Component descriptions. Updated 
and revised the analyzed accident events and dose modeling. Revised Tables 3.3-6, 3.3-7, and 
3.3-8. 

� In Chapter 4.0, updated and revised the credited controls, descriptions, and functional 
classifications. 

� In Chapter 5.0, updated and revised the Technical Safety Requirement Control and DF 
description. 

� In Chapter 6.0, updated and revised Table 6.4-2. 

E.2 FACILITY BACKGROUND AND MISSION 

The WIPP facility mission is to provide a safe and permanent disposal location for the government-owned 
TRU and TRU mixed wastes. The current WIPP mission includes the disposal of both contact-handled 
(CH) waste (i.e., waste with a radiation level of less than 200 millirem per hour at the surface of the waste 
container) and remote-handled (RH) waste (i.e., waste with a radiation level of equal to or greater than 
200 millirem per hour but less than 1,000 rem per hour) in its underground repository. 

The DOE was authorized by Public Law in 1979 to provide a research and development facility for 
demonstrating the safe permanent disposal of TRU wastes from national defense activities and programs 
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of the United States exempted from regulations by the U.S. Nuclear Regulatory Commission (NRC). 
Construction of the WIPP site started in the early 1980s after completion of a site selection study in which 
several sites in southeast New Mexico were evaluated and the present site was selected based on 
extensive geotechnical research supplemented by testing. In 1992, the WIPP facility property was 
transferred from the U.S. Department of the Interior to the DOE. Consistent with the WIPP mission, lands 
within and around the WIPP site boundary are administered according to a multiple land-use policy. 
During operations, the area within the WIPP site boundary will remain under federal control. After 
completion of facility construction, the facility entered into its current life-cycle phase, disposal. WIPP 
began receipt and disposal of CH waste in March 1999 and RH waste in January 2007. The disposal 
phase is planned to last 35 years. 

E.3 FACILITY OVERVIEW  

The 10,240-acre WIPP site is located in Eddy County in southeastern New Mexico, 26 miles east of 
Carlsbad. The WIPP site is located in an area of low population density. The area surrounding the facility 
is used primarily for grazing and the development of potash, oil, and gas resources. No mineral resource 
development is allowed within the WIPP site boundary, with the exception of existing leases. 

The WIPP site is divided into surface structures, shafts, and subsurface structures and is designed to 
receive and handle 500,000 cubic feet per year of CH waste and 10,000 cubic feet per year of RH waste. 
The WIPP surface structures support the receipt of TRU waste from generator sites. The WHB is the 
surface location for the unloading of generator-prepared waste containers from DOE-owned and NRC-
certified U.S. Department of Transportation (DOT) Type B shipping containers. The CH and RH waste 
containers are transferred from the surface to the Underground through the Waste Shaft using the Waste 
Shaft Conveyance. The surface entry/egress from the Waste Shaft Conveyance and the Waste Hoist 
system and support structure are within the WHB. The CH or RH waste containers are removed from the 
Waste Shaft Conveyance at the Waste Shaft Station in the Underground at 2,150 feet below the surface. 
The waste containers are moved along a predetermined transport path to their final disposal location. The 
WIPP facility is designed to have a TRU waste disposal capacity of 6.2 million cubic feet. The disposal 
process is reversed when WIPP is notified by a generator site that a disposed waste container has been 
received in error and must be retrieved. 

The nearest site boundary from either the WHB or the Underground exhaust shaft is approximately 
2.9 kilometers. This is the Land Withdrawal Area (WIPP site boundary) as described in Figure 1.3-3 of 
Chapter 1.0. 

Electrical power required for WIPP operations is provided by an offsite utility. This utility plays a role in 
the safety aspects of the normal WIPP operations by supporting the operations of the WHB and 
underground ventilation, the WHB fire suppression system, the WHB CH and RH cranes, and the Waste 
Hoist. Loss of power was analyzed within the DSA; however, the systems selected to reduce the 
consequences do not require electrical power to mitigate the consequences of the event. Additionally, 
WIPP has auxiliary power systems that will supply power for critical life safety functions that require 
electricity. 

The WIPP fire and potable water are obtained via a 10-inch water pipeline managed by the City of 
Carlsbad. 

Onsite medical support is provided on the surface and in the Underground. 
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E.4 FACILITY HAZARD CATEGORIZATION  

The WIPP facility is classified as a DOE Nonreactor Nuclear Category 2 facility. Facility categorization 
was performed consistent with DOE-STD-1027-92. Based on a single waste container inventory limit of 
80 plutonium-239 equivalent curies, the WIPP radiological inventory exceeds the DOE STD 1027-92 
plutonium-239 threshold quantity for Nuclear Hazard Category 2. For non-radiological hazards, the WIPP 
facility is a Chemical Hazard Category Low facility based on the methodology outlined in Chapter 3.0. 

E.5 SAFETY ANALYSIS OVERVIEW 

The principal operations at WIPP involve the receipt and disposal of TRU waste. WIPP CH and RH 
waste operations considered in this DSA include the following: 

� Receipt, movement, and emplacement of CH waste containers with battery-powered and 
diesel-fueled forklifts, electric-powered automated guided vehicles, cranes, the Waste Hoist, 
and underground transporter; 

� Receipt, movement, and emplacement of RH waste containers with cranes, transfer cars, the 
Waste Hoist, underground 41-ton diesel-fueled forklift, and the Horizontal Emplacement and 
Retrieval Equipment (HERE) or Horizontal Emplacement Machine (HEM); 

� Maintenance and operation of surface and Underground waste handling equipment and 
engineered features; 

� Maintenance of surface buildings and outside areas; and 

� Maintenance and preparation (i.e., mining) of Underground disposal facility. 

Movement of CH and RH waste containers in the Underground involves large waste handling equipment 
containing significant amounts of diesel fuel and hydraulic fluid. 

The principal hazard analyzed in the WIPP is the radiological contamination associated with the TRU 
mixed waste. The hazard and accident analyses were performed using the methodology outlined in 
DOE STD 5506-2007 for compliance with DOE STD 3009-94. Seven design-basis accidents (DBA) were 
identified and involve liquid-fuel pool fires, propagating fires, explosions external to the waste containers, 
container drops from an elevated height in the WHB and the Underground, and a roof fall in an active 
disposal room in the Underground. 

Structures, Systems, and Components (SSCs), Specific Administrative Controls (SACs), and 
Programmatic Administrative Controls (PACs) were identified to prevent and/or mitigate the DBA 
worker and public risk by applying the preferred and alternate controls listed in DOE-STD-5506-2007 for 
each accident type. When these controls were not available for selection, an alternative control was 
selected based on the specified control functions in the standard. 

Three Safety Class (SC) and seven Safety Significant (SS) SSCs, five SACs, and two WIPP-specific 
PACs were identified that reduce the public risk ranking of the DBAs to an acceptable or marginally 
acceptable level. These critical controls are detailed in Chapter 4.0 and summarized in Chapter 13.0. The 
SC SSCs are Design Features and include the robust design of the WHB and Waste Hoist structural 
support and the non-combustible construction (reduces the likelihood of propagating fires), the 
Underground Liquid-Fueled Waste-Handling Vehicles (reduces the likelihood of liquid-pool fires), and 
the Underground liquid-fueled waste-handling equipment fire suppression systems (reduces the likelihood 
of propagating fires). 
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E.6 ORGANIZATIONS  

Nuclear Waste Partnership LLC (NWP) is the current Management and Operating Contractor (MOC). 
NWP performs the unloading of the NRC-certified DOT Type B shipping containers, the downloading of 
CH and RH waste containers, and emplacement into a disposal location, as well as maintenance of the 
surface and Underground facilities, but may use subcontractor support as required. The WIPP facility is 
owned by DOE, which provides oversight of WIPP operations through the DOE Carlsbad Field Office 
(CBFO). 

Other DOE prime contractors supporting operations of the WIPP facility include Sandia National 
Laboratories – Carlsbad Program Group (which is responsible for research and development and acts as a 
scientific and technical advisor); Los Alamos National Laboratory – Carlsbad Operations (which provides 
expertise in support of TRU waste characterization and transportation and National TRU Program Central 
Waste Analysis); and CBFO Technical Assistance Contractor (which provides regulatory and technical 
support to CBFO). 

DSA preparation was developed under the direction of NWP, using a variety of professional resources 
within the NWP organization and the services of several NWP subcontractors, including RSL Safety 
Incorporated and Nuclear Safety Associates. 

E.7 SAFETY ANALYSIS CONCLUSIONS 

The DSA process describes and analyzes the WIPP site and the waste handling and disposal operations. It 
has identified associated hazards and the conditions and hazard controls necessary to protect the worker, 
the public, and the environment. The established safety basis demonstrates that WIPP employs the 
necessary controls to provide an acceptable level of safety compliant with 10 CFR 830, Subpart B. 

E.8 DSA ORGANIZATION 

This DSA was organized in accordance with the guidelines of DOE STD 3009-94. The body of the DSA 
parallels the format delineated in the standard. 

Chapters Content 

Executive Summary Facility Background and Mission, Facility Overview, Facility Hazard 
Categorization, Safety Analysis Overview, Organizations, Safety Analysis 
Conclusions, DSA Organization 

Chapter 1.0: Site 
Characteristics 

Introduction, Requirements, Site Description, Environmental Description, 
Natural Event Accident Initiators, Man-made External Accident Initiators, 
Nearby Facilities, Validity of Existing Environmental Analysis 

Chapter 2.0: Facility Description Introduction, Requirements, Facility Overview, Facility Structure, RH Waste 
Handling Equipment and Process Description, CH Waste Handling Equipment 
and Process Description, Confinement Systems, Safety Support Systems, 
Utility Distribution Systems, Auxiliary Systems and Support Facilities 

Chapter 3.0: Hazard and 
Accident Analyses 

Introduction, Requirements, Hazard Analysis, Accident Analysis 

Chapter 4.0: Safety Structures, 
Systems, and Components 

Introduction, Requirements, SC SSCs, SS SSCs, SACs  
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Chapters Content 

Chapter 5.0: Derivation of 
Technical Safety Requirements 

Introduction, Requirements, Technical Safety Requirement (TSR) Coverage, 
Derivation of Facility Modes, TSR Derivation, DFs, Interface with TSRs from 
Other Facilities  

Chapter 6.0: Prevention of 
Inadvertent Criticality 

Introduction, Requirements, Criticality Concerns, Criticality Controls, Criticality 
Safety Program, Criticality Instrumentation 

Chapter 7.0: Radiation 
Protection 

Introduction, Requirements, Radiation Protection Program and Organization, 
ALARA Policy and Program, Radiological Protection Training, Radiation 
Exposure Control, Radiological Monitoring, Radiological Protection 
Instrumentation, Radiological Protection Recordkeeping, Occupational 
Radiation Exposures 

Chapter 8.0: Hazardous 
Material Protection 

Introduction, Requirements, Hazardous Material Protection and Organization, 
Hazardous Materials Exposure Control Program, Hazardous Material Training, 
Hazardous Material Exposure Control, Hazardous Material Monitoring, 
Hazardous Material Protection Instrumentation, Hazardous Material Protection 
Recordkeeping, Hazard Communication Program, Occupational Chemical 
Exposures 

Chapter 9.0: Radioactive and 
Hazardous Waste Management 

Introduction, Requirements, Radioactive and Hazardous Waste Management 
Program and Organization, Radioactive and Hazardous Waste Streams and 
Sources  

Chapter 10.0: Initial Testing, In-
service Surveillance, and 
Maintenance 

Introduction, Requirements, Initial Testing Program, In-service Surveillance 
Program, Maintenance Program 

Chapter 11.0: Operational 
Safety 

Introduction, Requirements, Conduct of Operations, Fire Protection 

Chapter 12.0: Procedures and 
Training 

Introduction, Requirements, Procedure Program, Training Program 

Chapter 13.0: Human Factors Introduction, Requirements, Human Factors Process, Identification of 
Human/Machine Interfaces, Optimization of Human/Machine Interfaces 

Chapter 14.0: Quality 
Assurance 

Introduction, Requirements, Quality Assurance Program and Organization, 
Quality Improvement, Documents and Records, Quality Assurance 
Performance 

Chapter 15.0: Emergency 
Preparedness Program 

Introduction, Requirements, Scope of Emergency Preparedness, Emergency 
Preparedness Planning 

Chapter 16.0: Provisions for 
Decontamination and 
Decommissioning 

Introduction, Requirements, Description of Conceptual Plans 

Chapter 17.0: Management, 
Organization, and Institutional 
Safety Provisions 

Introduction; Requirements; Organizational Structure, Responsibilities, and 
Interfaces; Safety Management Policies and Programs 
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CM Crisis Manager 
CMR Central Monitoring Room 
CMRO Central Monitoring Room Operator 
CMS Central Monitoring System 
CMT Crisis Management Team 
CUR Cask Unloading Room 
CVS Confinement Ventilation System 
CW Co-located Worker 

D&D Decontamination and Decommissioning 
DBA Design-basis Accident 
DBE Design-basis Earthquake 
DBT Design-basis Tornado 
DC direct current 
DF Design Feature 
DID defense-in-depth 
DOE U.S. Department of Energy 
DOELAP U.S. Department of Energy Laboratory Accreditation Program 
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DSA Documented Safety Analysis 

EAL Emergency Action Level 
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EPA U.S. Environmental Protection Agency 
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FAA Federal Aviation Administration 
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FCTC Facility Cask Transfer Car 
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FHA Fire Hazard Analysis 
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FPP Fire Protection Program 
FSM Facility Shift Manager 
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FW Facility Worker 
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g gravitational force 
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HA Hazard Analysis 
HalfPACT Half-package Transporter  
 
HAZOP Hazard and Operability Analysis 
HE Hazard Evaluation 
HEM Horizontal Emplacement Machine 
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HID Hazard Identification 
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IS&H Industrial Safety and Hygiene 
ISMS Integrated Safety Management System 
ISO International Standards Organization  
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1.0 SITE CHARACTERISTICS 

1.1 INTRODUCTION 

This chapter provides information on the location of the Waste Isolation Pilot Plant (WIPP) site and the 
site characteristics to support assumptions used in the hazards and accident analyses for potential external 
and natural event accident initiators and accident consequences. 

This chapter is organized as follows: 

� Requirements (Section 1.2) 

� Site Description (Section 1.3) 

� Environmental Description (Section 1.4) 

� Natural Event Accident Initiators (Section 1.5) 

� Man-made External Accident Initiators (Section 1.6) 

� Nearby Facilities (Section 1.7) 

� Validity of Existing Environmental Analysis (Section 1.8) 

� References (Section 1.9). 

1.2 REQUIREMENTS 

The U.S. Department of Energy (DOE) was authorized by the U.S. Department of Energy National 
Security and Military Applications of Nuclear Energy Authorization Act of 1980 (Public Law 96-164) to 
provide a research and development facility for demonstrating the safe, permanent disposal of transuranic 
(TRU) wastes from national defense activities and programs of the United States exempted from 
regulations by the U.S. Nuclear Regulatory Commission (NRC). In accordance with the 1981 and 1990 
Records of Decision (46 FR 9162 and 55 FR 25689), the development of the WIPP site was to proceed 
with a phased approach. Development of the WIPP site began with a siting phase, during which several 
sites in southeast New Mexico were evaluated and the present site was selected based on extensive 
geotechnical research supplemented by testing. Information relating to ecology, extractable resources, 
water and air quality, environmental radioactivity, surface- and groundwater hydrology, and geology 
necessary to support the long-term performance assessment of the repository is found in 40 CFR 191, 
“Compliance Certification Application for the Waste Isolation Pilot Plant” (DOE/CAO 1996-2184). 

During construction, all the federal lands within the WIPP site boundary were managed in accordance 
with the terms of Public Land Order 6403 (48 FR 31038) and a DOE/Bureau of Land Management 
(BLM) Memorandum of Understanding between the U.S. Department of Energy and the U.S. Department 
of the Interior, Bureau of Land Management (July 19, 1994). 

WIPP was designed and constructed according to the General Design Criteria Manual for Department of 
Energy Facilities (DOE Order 6430), dated June 10, 1981, and codes and standards applicable at the time 
of construction. Facility modifications designed prior to DOE Order 6430 being superseded were 
designed according to the revision of the order and codes and standards applicable at the time of 
modification. Facility modifications designed and constructed after DOE Order 6430 was superseded 
were performed in accordance with Facility Safety (DOE Order 420.1 B, Change 1) or its revisions 
applicable at the time of modification, Life Cycle Asset Management (DOE Order 430.1A), and the codes 
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and standards in Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria 
(DOE Guide 420.1-1). 

On October 30, 1992, the Waste Isolation Pilot Plant Land Withdrawal Act of 1992 (LWA) (Public Law 
102-579) transferred the land from the U.S. Department of the Interior to the DOE. Consistent with the 
WIPP mission, lands within and around the WIPP site boundary are administered according to a multiple 
land-use policy. During operations, the area within the WIPP site boundary will remain under federal 
control. 

1.3 SITE DESCRIPTION 

1.3.1 Geography 

The WIPP site is located in Eddy County in southeastern New Mexico (Figure 1.3-1). The center of the 
WIPP site is approximately 103°47'27" west longitude and 32°22'11" north latitude. 

Prominent natural features within 5 miles of the center of the WIPP site include Livingston Ridge and 
Nash Draw, which are located about 5 miles west (Figure 1.3-2). Livingston Ridge, the most prominent 
physiographic feature near the WIPP site, is a northwest-facing bluff about 75 feet high that marks the 
east edge of Nash Draw, a shallow drainage course about 5 miles wide. 

The Pecos River is about 12 miles west of the WIPP site at its nearest point. The Guadalupe Mountains 
are about 42 miles from the WIPP site, which include the Carlsbad Caverns National Park and Guadalupe 
Mountains National Park, approximately 65 and 103 miles, respectively. The nearest prominent man-
made features are oil and gas production wells and associated tank batteries, as well as oil and gas 
exploration wells. The nearest cities are Loving (with a 2010 population of 1,413), which is 18 miles 
southwest and Carlsbad (with a 2010 population of 26,138), which is 26 miles west. The population 
numbers are taken from the 2010 Census of Population and Housing (USDOC 2010). 

1.3.1.1 Waste Isolation Pilot Plant Area 

The land area within the WIPP Land Withdrawal Area (WIPP site boundary) is 16 square miles. It 
contains 10,240 acres including Sections 15-22 and 27-34 in Township 22 South, Range 31 East. The area 
containing the WIPP surface structures is surrounded with a chain link fence and covers about 35 acres in 
Sections 20 and 21 of Township 22 South, Range 31 East. This fenced area is the WIPP Property 
Protection Area (PPA). The location and orientation of the WIPP surface structures are shown in 
Figure 2.4-1. These structures include the following: 

� The Waste Handling Building (WHB), where radioactive TRU waste is received and 
prepared for underground disposal 

� Four shafts to the underground area 

� A support building containing office facilities, showers, and change rooms for underground 
workers 

� An exhaust filter building 

� Water storage tanks and pump house 

� Modular trailers for office staff and auxiliary buildings for personnel offices 

� Two warehouses 
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Support structures outside the PPA include the following: 

� Sewage stabilization ponds 

� A 170-foot meteorological tower 

� A communication tower 

� Two mined rock (salt) piles 

� Evaporation ponds for managing site runoff 

The Underground facility is centrally located within the 16-section WIPP site boundary and covers a 
footprint of approximately 550 acres. The Underground facility is approximately 2,150 feet below the 
surface in bedded salt of the Permian Salado Formation and is connected to the surface by four shafts: the 
Air Intake Shaft, the Salt Handling Shaft, the Exhaust Shaft, and the Waste Shaft. All four shaft openings 
are within the WIPP PPA. Contact-handled (CH) and remote-handled (RH) TRU waste will be disposed 
of in 10 panels: eight panels, consisting of seven rooms each, at the south end of the underground facility 
plus two access drifts to the eight panels, which are designated as panels nine and 10. 

There are no industrial, commercial, institutional, recreational, or residential structures within the WIPP 
site boundary. However, the DOE has an agreement with Magnum Minerals LLC of Hereford, Texas, to 
remove 300,000 tons of salt from the surface salt piles by truck between 2010 and 2015. 

Access to the WIPP site is provided by two roads that connect with U.S. Highway 62/180, 13 miles to the 
north, and New Mexico Highway 128, four miles to the south. The north access road is used to transport 
TRU mixed waste from U.S. Highway 62/180 to the site. The north access road is used as the primary 
transportation route by personnel, agents, and contractors of the DOE on official business related to the 
WIPP and by personnel, Permittees, licensees, or lessees of the BLM. The south access road is a 
multiple-use access. Both roads are maintained by the DOE. 

There are several oil and gas wells around the periphery of the WIPP site boundary. One gas pipeline is 
within the WIPP site boundary, oriented northeast–southwest, and is about 1.2 miles north of the center of 
the WIPP PPA at its closest point. 

The areas that have been designated as subdivisions within the WIPP site boundary are defined below and 
depicted in Figure 1.3-3. 

The WIPP Land Withdrawal Area (WIPP site boundary) is 16 square miles and contains 10,240 acres. 
The evaluation guideline is applied at the WIPP site boundary, which is approximately 2.9 kilometers 
from the underground and the WHB ventilation exhausts. 

The Off-limits Area is an area of approximately 1,454 acres that contains the Exclusive Use Area (EUA) 
and the PPA. This area is posted “No Trespassing,” but it is leased for grazing, and hunting is allowed. 

The EUA is an area of approximately 290 acres that contains the PPA. It is surrounded by a barbed wire 
fence, posted no trespassing, and restricted to DOE use only. 

The WIPP PPA is an area of approximately 35 acres surrounded by a chain link fence topped with barbed 
wire. The PPA boundary is the public exclusion and access control point controlled by the WIPP site 
24-hour security force. Within the PPA, public access is restricted to employees and approved visitors. A 
zone provided between the mined area underground and the WIPP site boundary is a minimum of 1 mile 
wide. This horizontal distance was specified based on recommendations made by Oak Ridge National 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 1-4 

Laboratory (ORNL). The ORNL recommendation of 1 to 5 miles for the size of the zone of intact salt was 
to preclude unacceptable penetration of the salt formation. The ORNL stated that the actual size of the 
zone must be based on site-dependent factors including drilling operations, mining operations, and salt 
dissolution rates. This was addressed in Geological Characterization Report, Waste Isolation Pilot Plant 
Site, Southeastern New Mexico (SAND 78-1596), where the authors state that the 1-mile thickness 
should provide more than 250,000 years of isolation using very conservative dissolution assumptions. 

1.3.1.2 Exclusion Area Land Use and Control 

On October 30, 1992, the LWA transferred the land from the U.S. Department of the Interior to the DOE. 
Consistent with the WIPP mission, lands within and around the WIPP site boundary are administered 
according to a multiple land-use policy. During operations, the area within the WIPP site boundary will 
remain under federal control. 

The Waste Isolation Pilot Plant Land Management Plan (DOE/WIPP 93-004) allows public access to the 
WIPP 16-section area up to the DOE EUA for grazing purposes and up to the DOE Off-limits Area for 
recreational purposes. Public access is controlled at the PPA by the WIPP site 24-hour security force. 

The DOE will not permit subsurface mining, drilling, or resource exploration unrelated to the WIPP 
operation within the site boundary during facility operations, during the period of active institutional 
controls, or after decommissioning. Mining and drilling are prohibited within the site boundary by the 
LWA, except for purposes that support the WIPP. This prohibition precludes slant drilling under the 
WIPP site from within or outside the site, with the exception of existing rights under federal oil and gas 
leases (No. NM 02953 and NM 02953C). These leases should not be affected unless a determination is 
made to require the acquisition of such leases to comply with final disposal regulations or with the Solid 
Waste Disposal Act of 1976 (Public Law 94-580). 

Within the PPA, public access is restricted to employees and approved visitors. Within the EUA, access is 
restricted to authorized personnel and vehicles. In addition, small areas have been fenced to control access 
to material storage areas, borrow pits, the sewage stabilization ponds, and biological study plots. 

1.3.1.2.1 Agricultural Uses 

The 5-mile radius encompasses grazing allotments of ranching operations. All the land within the WIPP 
site boundary (except for the EUA) has been leased for grazing, which is the only significant agricultural 
activity in the vicinity of the WIPP site. Grazing operates within the authorization of the Taylor Grazing 
Act of 1934 (43 USC 315), the Federal Land Policy and Management Act of 1976 (43 USC 1701–1782), 
the Public Rangelands Improvement Act of 1978 (43 USC 1904), and the Bankhead-Jones Farm Tenant 
Act of 1937 (7 USC 1010–1012). Portions of two grazing allotments administered by the BLM fall within 
the Land Withdrawal Area: Livingston Ridge (No. 77027) and Antelope Ridge (No. 77032) (DOE/WIPP 
93-004). The Smith Ranch, owned by Kenneth Smith Inc. of Carlsbad, New Mexico, has lease rights to 
2,880 acres within the northern portion of the WIPP site boundary. S.C. Mills of Loving, New Mexico, 
owner of the Mills Ranch, has lease rights to 7,360 acres within the southern portion of the WIPP site 
boundary. The Mills ranch house is located approximately 1 mile outside the WIPP site boundary. 

1.3.1.2.2 Water Use 

Uses of surface or groundwater in the vicinity of the WIPP site include several windmills throughout the 
area to pump groundwater for livestock and several ponds to capture runoff for livestock. The WIPP fire 
and potable water are obtained via a 10-inch water pipeline managed by the City of Carlsbad. 
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1.3.2 Demography 

The WIPP site is located 26 miles east of Carlsbad in Eddy County, near Lea County. The population of 
Eddy County is 53,829 with the most populated town being Carlsbad with a population of 26,138. The 
population of Lea County is 64,727 with the most populated town being Hobbs, with a population of 
34,122. The permanent residence nearest to the WIPP site boundary is the S.C. Mills Ranch, which is 
approximately 1 mile to the south. The population numbers are taken from the 2010 census 
(USDOC 2010). 
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Figure 1.3-3. WIPP Site Boundary Area 

1.4 ENVIRONMENTAL DESCRIPTION 

1.4.1 Meteorological Conditions for Design and Operating Bases 

The climate of the region is semiarid, with generally mild temperatures, low precipitation and humidity, 
and a high evaporation rate. Winds are mostly moderate and from the southeast. In late winter and spring, 
there are strong west winds and dust storms. During the winter, the weather is often dominated by a high-
pressure system situated in the central portion of the western United States and a low-pressure system 
located in north-central Mexico. During the summer, the region is affected by a low-pressure system 
normally situated over Arizona (DOE/EIS-0026). 
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1.4.1.1 Precipitation Summary 

Precipitation at the WIPP is light and unevenly distributed throughout the year, averaging 13 inches 
annually (NOAA 1976). Winter is the season of least precipitation, averaging less than 0.6 inch of rainfall 
per month. Snow averages about 5 inches per year at the site and seldom remains on the ground for more 
than a day at a time due to the typically above-freezing temperatures in the afternoon. Approximately half 
the annual precipitation comes from frequent thunderstorms in June through September. Rains are usually 
brief, but occasionally intense, when moisture from the Gulf of Mexico spreads over the region 
(DOE/EIS-0026). The WIPP region has about one day of freezing rain or drizzle a year (Hull 1958), 
during which an ice accumulation of 0.25 inch is typical. 

At the time the WIPP site location was selected, the maximum recorded 24-hour rainfall near the WIPP 
site was 5.65 inches in Roswell during November 1901 (USDOC 1963). The maximum recorded 24-hour 
snowfall was 15.3 inches in Roswell during December 1960. The heaviest recorded snowfall during a 
one-month period was 23.3 inches in Roswell during February 1905 (NOAA 1974). 

Based on the Waste Isolation Pilot Plant Annual Site Environmental Report for 2010 
(DOE/WIPP 11-2225), the total precipitation at the WIPP site for 2010 was 12.9 inches. 

The 100-year recurrence maximum snowpack for the WIPP region is 10 pounds per square foot (lb/ft2) 
(ANSI A58.1-1972). The probable maximum winter precipitation in the WIPP region is taken to be the 
probable maximum 48-hour precipitation during the winter months of December through February. The 
probable maximum winter precipitation for the WIPP region is estimated to be 12.8 inches of rain (i.e., 66 
lb/ft2) (USDOC 1956; HHFA 1956). The snow load for the WIPP region is calculated (ground-level 
equivalent) to be 27 lb/ft2. Specific roof loads are estimated based on American National Standards 
Institute (ANSI) methodology (ANSI A58.1-1972). 

The region has about 40 thunderstorm days annually. About 87.5 percent of these occur from May to 
September (USDOC 1963). A thunderstorm day is recorded if thunder is heard, but the thunderstorm 
record is not related to observations of rain or lightning and does not indicate the severity of storms in the 
region. Hail usually occurs in April through June and is not likely to develop more than three times a 
year. During a 39-year period at Roswell, hail was observed 97 times (about twice per year), occurring 
nearly two-thirds of the time between April and June (Hull 1958). For the 1 square mile (32 to 33 °N by 
103 to 104 °W) surrounding the WIPP site, hailstones 0.75 inch and larger were reported eight times from 
1955 to 1967 (slightly less than once per year). There were no significant hailstorms noted in 
DOE/WIPP 11-2225. 

1.4.1.2 Tornadoes 

For the period 1916 through 1958, 75 tornadoes were reported in New Mexico on 58 tornado days 
(USDOC 1960). Data for 1953 through 1976 indicate a statewide total of 205 tornadoes on 152 tornado 
days (NOAA 1976), or an average of 9 tornadoes per year on 6 tornado days. The greatest number of 
tornadoes in one year was 18 in 1972; the least was none in 1953. The average tornado density in New 
Mexico during this period was 0.7 per 1,000 square miles. Most tornadoes occur in May and June (Pautz 
1969). From 1955 through 1967, 15 tornadoes were reported within the 1 square mile containing the 
WIPP surface facility (Markee et al. 1974). 

H.C.S. Thom has developed a procedure for estimating the probability of a tornado striking a given point 
(Thom 1963). The method uses a mean tornado path length and width and a site-specific frequency. 
Applying Thom’s method to the WIPP yields a point probability of 0.00081 on an annual basis, or a 
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recurrence interval of 1,235 years. An analysis by Fujita yields a point tornado recurrence interval of 
2,832 years in the Pecos River Valley (Fujita 1978). 

According to Fujita, the WIPP design-basis tornado (DBT) with a 1-million-year return period has a 
maximum wind speed of 183 miles per hour (mph), translational velocity of 41 mph, a maximum 
rotational velocity radius of 325 feet, a pressure drop of 0.5 pound per square inch gauge (psig), and a 
pressure drop rate of 0.09 psig per second. There has never been a recorded tornado touchdown at WIPP. 

1.4.1.3 Winds 

The maximum one-minute wind speeds recorded at Roswell are shown in Table 1.4-1. The fastest one-
minute wind ever recorded at Roswell was 75 mph from the west in April 1953 (USDOC 1968). 
Windstorms with speeds of 58 mph or more occurred 10 times during the period between 1955 and 1967 
(USDOC 1968). The mean recurrence interval for annual high winds at 30 feet above the ground in 
southeastern New Mexico is shown in Table 1.4-2 (ANSI A58.1-1972; Thom 1963). The 100-year-
recurrence 30-foot-level wind speed in southeastern New Mexico is 82 mph. Based on a gust factor of 1.3 
(DGAF 140), the highest instantaneous gust expected once in 100 years at 30 feet is 107 mph. The 
vertical wind profile for a 100-year recurrence interval has been estimated from the 30-foot values and is 
presented in Table 1.4-2. 

Table 1.4-1. Maximum Wind Speeds for Roswell, New Mexico 

Month Maximum Wind Speed 
(mph) Month Maximum Wind Speed 

(mph) 

January 67 July 66 

February 70 August 72 

March 66 September 54 

April 75 October 66 

May 72 November 65* 

June 73 December 72 

Source: NOAA 1974. 
* Occurred more than once. 

Table 1.4-2.  Recurrence Intervals for High Winds in Southeastern New Mexico 

Recurrence Years 
Speed (mph) at Elevations 

30 feet 50 feet 100 feet 150 feet 

2 58 62 65 73 

10 68 73 81 86 

25 72 77 86 91 

50 80 86 95 101 

100 82 88 97 103 

Source: Sutton 1953. 
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The predominant wind direction at the WIPP site is from the southeast. The current revision of WIPP-002 
describes the wind speed data used for accident consequence calculations. 

From the WIPP site meteorological tower recorded data, the highest wind speed measured during 2010 at 
33 feet was 37.9 mph. 

1.4.1.4 Dust Storms 

Blowing dust or sand may occur in the region due to the combination of strong winds, sparse vegetation, 
and the semiarid climate. High winds associated with thunderstorms are frequently a source of localized 
blowing dust. Dust storms covering an extensive area occur occasionally and may reduce visibility to less 
than 1 mile. Winds of 50 to 60 mph and higher may persist for several days if the strongest pressure 
gradients, which are most likely to occur during winter and early spring, become stationary (NOAA 
1974). 

1.4.1.5 Temperature Summary 

Temperatures are moderate throughout the year, although seasonal changes are distinct. The mean annual 
temperature in southeastern New Mexico is 63°F (17.2°C). In the winter (December through February), 
nighttime lows average near 23 °F (�5°C), and daytime highs average about 55 °F (12.7°C). The lowest 
recorded temperature at the nearest Class A weather station in Roswell was �29 °F (�33.8°C) in February 
1905. In the summer, the daytime temperature exceeds 90°F (32.2°C) approximately 75 percent of the 
time (DOE/EIS-0026). On June 27, 1994, the National Weather Service documented a temperature of 
122°F (50°C) at the WIPP site as the record high temperature for New Mexico. Based on DOE/WIPP 
11-2225, the mean monthly temperatures for the WIPP in 2010 ranged from 82.04°F (23°C) during June 
and 42.04°F (5.58°C) in January. The lowest recorded temperature was 17.65°F (-7.97°C) in January and 
the maximum high temperature was 106.25°F (41.25°C) in June. 

1.4.1.6 Site Meteorological Tower 

The WIPP site meteorological tower and station is located approximately 1,970 feet northeast of the 
WHB. The meteorological station measures and records wind speed, wind direction, and temperature at 
elevations of 6.5, 33, and 165 feet (2, 10, and 50 meters). The data are measured and recorded continually 
and then downloaded into a database in 15-minute averages. The data are validated and certified by a 
Certified Meteorologist, which is required for use for atmospheric dispersion calculations. 

1.4.2 Hydrology 

Surface and ground hydrology information is described in DOE/CAO 1996-2184. No major surface water 
bodies are located within 10 miles of the WIPP site. Several bodies of water, including Brantley Lake and 
Lake Carlsbad, are over 30 miles to the north of the WIPP site. Brantley Lake and Lake Carlsbad are at 
approximate elevations of 3,245 feet and 3,097 feet, respectively. The elevation of the WIPP surface is 
approximately 3,410 feet above mean sea level; however, surface runoff from the WIPP site does not flow 
north. The Pecos River is about 12 miles west of the WIPP site at its closest point. In the vicinity of the 
WIPP site, there are limited occurrences of potable water and several water-bearing zones produce poor 
quality water. In the immediate vicinity of the WIPP site, groundwater above the Salado Formation is 
commonly of such poor quality that it is not usable for most purposes. There is shallow groundwater at 
the WIPP site. Hydrological characteristics of the WIPP site do not pose any operational safety hazards. 
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1.4.3 Geology 

The land surface in the vicinity of the WIPP site is a semiarid, windblown plain sloping gently to the west 
and southwest. Its surface is characterized by an abundance of sand ridges and dunes. The average slope 
within a 3-mile radius is about 50 feet per mile from the east to west. 

Some of the tectonic structures of the region are shown in Figure 1.4-1, with the hatched lines indicating 
boundaries between the Central Basin Platform, the Midland Basin, and the Delaware Basin and the solid 
lines indicating pre-Permian Age faults. Most of the large-scale structures, including the Central Basin 
Platform, the Midland Basin, and the Delaware Basin, developed from the late Pennsylvanian to early 
Permian time, about 270 million years ago. 

The WIPP site is located in the Delaware Basin, a sub-basin of the Permian Basin about 60 miles east of 
the western margin of the Permian Basin. The geologic structure and tectonic pattern of the Permian 
Basin are chiefly the result of large-scale subsidence and uplift during the Paleozoic era (about 305 to 225 
million years ago). The Permian Basin is divided into sub-basins that passed through their last stage of 
significant subsidence during the late Permian Age, about 230 million years ago. 

All major tectonic elements of the Delaware Basin were essentially formed prior to deposition of the 
Permian evaporites, and the region has been relatively stable since then. Deep-seated faults are rare, 
except along the western and eastern basin margins, and there is no evidence of young, deep-seated faults 
inside the basin. A detailed description of the west Texas and southeast New Mexico geologic structures 
and tectonics is contained in a Sandia National Laboratories report (SAND 78-1596). 
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Figure 1.4-1. Tectonic Structures of Southeastern New Mexico 
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1.5 NATURAL EVENT ACCIDENT INITIATORS 

1.5.1 Earthquakes 

Tectonic activity was used as a siting criterion for the WIPP to ensure that faulting and igneous activity 
do not jeopardize waste isolation over the long term and to avoid areas where earthquakes could impact 
facility design and operations. The location of the WIPP site met both aspects of the siting tectonic 
activity criterion. Several seismic studies (Sanford and Toppozada 1974; Sanford et al. 1978, 1980) were 
conducted to predict ground motions that the site may be subjected to during its operational and long-term 
disposal phases. 

This section discusses earthquake magnitude and intensity and the peak acceleration and recurrence 
interval that define the design-basis earthquake (DBE) for WIPP. In this section, earthquake magnitudes 
are reported in terms of the Richter scale, shown in Table 1.5-1, and intensities are based on the modified 
Mercalli intensity scale (Wood and Neumann 1931) shown in Table 1.5-2. The results from this section 
are applied to the seismic design of the WIPP structures and equipment. 

Table 1.5-1. Richter Scale 

Magnitude Description 

Less than 2 Very seldom ever felt 

2.0 to 3.4 Barely felt 

3.5 to 4.2 Felt as a rumble 

4.3 to 4.9 Shakes furniture; can break dishes 

5.0 to 5.9 Dislodges heavy objects; cracks walls 

6.0 to 6.9 Considerable damage to buildings 

7.0 to 7.3 Major damage to buildings; breaks underground pipes 

7.4 to 7.9 Great damage; destroys masonry and frame buildings 

Above 8.0 Complete destruction; ground moves in waves 
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Table 1.5-2. Modified Mercalli Intensity Scale 

Intensity Description 

I. Not felt except by a very few under especially favorable circumstances. 

II. Felt only by a few persons at rest, especially on upper floors of buildings. Delicately suspended 
objects may swing. 

III. 
Felt quite noticeably indoors, especially on upper floors of buildings, but many people do not 
recognize it as an earthquake. Standing motor cars may rock slightly. Vibration like the passing of a 
truck. Duration estimated. 

IV. 
During the day, felt indoors by many, outdoors by few. At night, some awakened. Dishes, windows, 
and doors disturbed; walls make a cracking sound. Sensation like a heavy truck striking a building. 
Standing motor cars rock noticeably. 

V. 
Felt by nearly everyone; many awakened. Some dishes, windows, etc., broken; a few instances of 
cracked plaster; unstable objects overturned. Disturbance of trees, poles, and other tall objects 
sometimes noticed. Pendulum clocks may stop. 

VI. Felt by all; many frightened and run outdoors. Some heavy furniture moved; a few instances of fallen 
plaster or damaged chimneys. Damage slight. 

VII. 
Everybody runs outdoors. Damage negligible in buildings of good design and construction; slight to 
moderate in well-built ordinary structures; considerable in poorly built or badly designed structures; 
some chimneys broken. Noticed by persons driving motor cars.  

VIII. 

Damage slight in specially designed structures; considerable in ordinary substantial buildings with 
partial collapse; great in poorly built structures. Panel walls thrown out of frame structures. Fall of 
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. Sand and mud 
ejected in small amounts. Changes in well water. Disturbs persons driving motor cars. 

IX. 
Damage considerable in specially designed structures; well-designed frame structures thrown out of 
plumb; great in substantial buildings with partial collapse. Buildings shifted off foundations. Ground 
cracked conspicuously. Underground pipes broken. 

X. 
Some well-built wooden structures destroyed; most masonry and frame structures destroyed with 
foundations; ground badly cracked. Rails bent. Landslides considerable from riverbanks and steep 
slopes. Shifted sand and mud. Water splashed (slopped) over banks. 

XI. 
Few, if any, structures (masonry) remain standing. Destroyed bridges, broad fissures in ground. 
Underground pipelines completely out of service. Earth slumps and land slips in soft ground. Rails 
bent greatly. 

XII. Damage total. Waves seen on ground surfaces. Lines of sight and level distorted. Objects thrown 
upward into the air. 

Source: Wood and Neumann 1931. 

1.5.1.1 Seismic History 

Seismic history data are divided into two time frames: prior to and after the time when instrumented 
seismographic data for the region became available. 

Seismic information for New Mexico prior to 1962 was not instrumented and was derived from 
chronicles of the effects of earthquakes on people, structures, and surface features. Seismic activity in 
New Mexico reported prior to 1962 was mostly limited to the Rio Grande Rift between Albuquerque and 
Socorro. The pre-1962 earthquake data indicate that 20 earthquakes with maximum reported intensities 
between III and VIII on the modified Mercalli intensity scale (Wood and Neumann 1931) have occurred 
within a 186-mile radius of the WIPP region from 1923 to 1960. With the exception of several weak 
shocks (reported in 1926, 1936, and 1949 and felt in Carlsbad), most known earthquakes prior to 1962 
occurred to the west and southwest of the WIPP site more than 99 miles away. A listing of pre-1962 
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earthquakes can be found in Table 5.2-1 of the Sandia National Laboratories Geological Characterization 
Report for WIPP (SAND 78-1596). 

Since 1962, seismograph data for New Mexico and the WIPP site has become comprehensive enough to 
locate the epicenters of the earthquakes occurring in the WIPP site region. Accelerometers were installed 
at the WIPP, one on the surface and one in the Underground, in 1990. Two seismic events of magnitude 
5.0 or greater on the Richter scale have occurred in the WIPP site region since 1962. The magnitude 5.0 
Rattlesnake Canyon Earthquake occurred on January 2, 1992, with its epicenter 37 miles east–southeast 
of the WIPP site. The Marathon, Texas, earthquake, with a magnitude of 5.7, occurred on April 14, 1995. 
The Marathon Earthquake epicenter was approximately 149 miles southwest of the WIPP site. At a 
distance of 149 miles, an event of magnitude 5.7 would produce a maximum acceleration at the WIPP site 
of less than 0.01 gravitational force (g). Neither earthquake had any effect on the WIPP structures and 
neither was detected by the two site accelerometers.  

Seismic activity within 186 miles of the WIPP site is currently monitored by seismographs installed and 
operated by the New Mexico Institute of Mining and Technology (NMIMT). A network of nine 
seismograph stations (Figure 1.5-1) continuously monitors the seismographic activity occurring in eastern 
New Mexico. Data from each station are electronically transmitted to the NMIMT Seismological 
Observatory in Socorro, New Mexico. The recorded data are then compiled into a quarterly report on the 
seismicity of the WIPP site by the Geophysical Research Center of NMIMT and sent to NWP. 

Based on the four quarterly reports for 2010, the largest seismic event recorded was a 3.7 magnitude 
event located about 55 miles northwest of the WIPP site. The closest seismic event recorded had a 1.0 
magnitude and was located about 22 miles northwest of the site. The events did not produce a ground 
motion at the WIPP site larger than 0.01 g and had no observable effect on WIPP structures. A listing of 
earthquake occurrences including date, time, magnitude, and epicenter location can be found in the 
earthquake database maintained by the Delaware Basin Drilling Surveillance Plan (WP 02-PC.02). 

1.5.1.2 Seismic Risk 

The seismic risk analysis for the WIPP siting, completed in 1978, used procedures for the determination 
of earthquake probabilistic design parameters (WCEE 1966; Cornell and Merz 1975). In typical seismic 
risk analyses, the region of study is divided into seismic source areas such as the Central Basin Platform, 
Rio Grande Rift, and Delaware Basin. Future seismic events are considered equally likely to occur at any 
location within those areas. For each seismic source area, the rate of occurrence of events above a chosen 
threshold is estimated using the frequency of historical events. The sizes of successive events in each 
source are assumed to be independent and exponentially distributed. The maximum possible size of 
events for each source is determined using judgment and the historical record. All assumptions underlying 
a measure of earthquake risk derived from this type of analysis are explicit, and a wide range of 
assumptions may be employed in the analysis procedure. 

Regional studies of earthquakes prior to 1972 in southeastern New Mexico indicate that most of the 
earthquakes occurred in the Central Basin Platform region near Kermit, Texas, and the area about 
124 miles or more west and southwest of the WIPP site in the Rio Grande Rift. The strongest earthquake 
event was near Valentine, Texas, in 1931 and the closest was a 1972 magnitude 2.8 event with its 
epicenter approximately 25 miles northwest of the WIPP site. The record from regional studies of events 
in the Rio Grande Rift is consistent with the record of Quaternary faulting in that area. Quaternary faults 
are geologic faults that have occurred within the last 3 million years or since the end of the Tertiary 
period. 
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Seismic instrument studies near the WIPP site since 1974 have recorded additional evidence of the 
seismic activity for the site and region. The data obtained are similar to that from regional studies where 
half of the events occur on the Central Basin Platform while most of the rest occur to the west and 
southwest of the site in the Rio Grande Rift. Some events occur in the general site region not in 
association with either the Central Basin Platform or the Rio Grande Rift. 

The Central Basin Platform data showed that location as the most active seismic area within 186 miles of 
the WIPP site in terms of number of events. Seismic activity is equally likely to occur anywhere along the 
Central Basin Platform structure without regard to structural details such as pre-Permian buried faults. 
The lack of known Quaternary faults from the seismically active region of the Central Basin Platform 
indicates that large-magnitude earthquakes have not occurred within the recent geologic past in the area. 

Analysis of the regional and local seismic data indicated that the 1,000-year acceleration is less than or 
equal to 0.06 g and the 10,000-year acceleration is less than or equal to 0.1 g for all models tried. The 
WIPP geological characterization report (SAND 78-1596) contains the detailed seismic risk analysis 
performed for the WIPP siting. 

1.5.1.3 Design-basis Earthquake 

The term DBE is used for the design of surface confinement structures and components and is equivalent 
to the design earthquake used in Guidance on the License Application, Siting, Design, and Plant 
Protection for an Independent Spent Fuel Storage Installation Regulatory Guide 3.24 (NRC 1974). The 
DBE is such that it produces ground motion at the WIPP site with a recurrence interval of 1,000 years. 

From SAND 78-1596, the most conservative calculated estimate of the 1,000-year acceleration at the 
WIPP is approximately 0.075 g. The geologic and seismic assumptions leading to this 1,000-year peak 
acceleration include the consideration of a Richter magnitude 5.5 earthquake at the site, a 6.0 magnitude 
earthquake on the Central Basin Platform, and a 7.8 magnitude earthquake in the Basin and Range sub-
region. These magnitudes correspond roughly to equivalent epicentral intensity events of VII, VIII, and 
XI on the modified Mercalli intensity scale (Wood and Neumann 1931). These values, especially the first 
two, are considered quite conservative, and the other parameters used in the 0.075 g derivation are 
conservatively chosen. For additional conservatism, a peak design acceleration of 0.1 g is selected for the 
WIPP DBE. The design response spectra for vertical and horizontal motions are taken from Design 
Spectra for Seismic Design of Nuclear Power Plants Regulatory Guide 1.60 (NRC 1973), with the high-
frequency asymptote scaled to this 0.1 g peak acceleration value. 

Mine experience and studies on earthquake damage to underground facilities (Pratt et al. 1978) show that 
tunnels, mines, wells, etc. are not damaged for sites having peak accelerations at the surface below 0.2 g. 

The DBE is the most severe credible earthquake that could occur at the WIPP site. DBE structures, 
systems, and components are designed to withstand a free-field horizontal and vertical ground 
acceleration of 0.1 g, based on a 1,000-year recurrence period, and will retain their safety functions. 

1.5.2 Design-basis Tornado 

New Mexico has an average of nine tornadoes per year, with most occurring in May and June (Pautz 
1969). Although tornados have occurred within the 1 square mile containing the WIPP surface facility, 
none have touched down at the WIPP site. See Section 1.4.1.2 for more information. 

The DBT is the most severe credible tornado that could occur at the WIPP site. DBT structures, systems, 
and components at the WIPP site are designed to withstand 183 mph winds with a translational velocity 
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of 41 mph, a maximum rotational velocity radius of 325 feet, a pressure drop of 0.5 psig, and a pressure 
drop rate of 0.09 psig generated by the DBT, based on a 1-million-year recurrence period, and will retain 
their safety function (Fujita 1978). 

1.5.3 Design-basis Wind 

Based on the discussion in Section 1.4.1.3, the design wind velocity for the WHB is 110 mph at 30 feet 
above ground. The wind velocity selected, with a 1,000-year mean recurrence interval, is adopted from 
the results of a site-specific wind and tornado study (Fujita 1978). The design wind velocity exceeds the 
basic wind velocity specified in ANSI Standard A58.1-1972 for the geographical location of the WIPP 
facility. 

The design wind velocity for other WIPP structures is 91 mph, with a 50-year mean recurrence interval, 
except for the support building and exhaust filter building, which is 99 mph with a 100-year mean 
recurrence interval. 

1.5.4 Design-basis Snow Loading 

The WHB, including the TRUPACT Maintenance Facility and Waste Hoist Tower, is designed for a 
snow load of 27 lb/ft2. 

The design snow load is based on the discussion in Section 1.4.11, and derived by using the 100-year-
recurrence snow load of 10 lb/ft2 specified in ANSI Standard A58.1-1972. Roof snow loads are calculated 
by multiplying the design snow load by the appropriate coefficients (Cs) specified in Figure 5, Figure 6, 
and Figure 7 of ANSI A58.1-1972. 
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Seismograph Stations: 
CBET Carlsbad East Tower DAG Dagger Draw 
CL7 Carlsbad Station 7 GDL2 Guadalupe Mountains 
CL2B Carlsbad Station 2B HTMS Hat Mesa 
CPRX Caprock SSS San Simon Swale 
SRH Seven Rivers Hills   

Figure 1.5-1. Seismograph Stations in the WIPP Network 
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1.6 MAN-MADE EXTERNAL ACCIDENT INITIATORS 

1.6.1 Gas Pipeline Explosion 

Mining, mined material processing, and oil- and gas-related activities are the commercial operations 
within 5 miles of the WIPP site. There are three potash mines and three chemical processing plants 
(adjacent to the mines) within 5 to 10 miles of the WIPP site. 

Activities associated with oil and gas exploration, production, and transportation present the most likely 
man-made external accident initiators to the WIPP site due to their proximity. Figure 1.6-1 shows the 
location and related information of each pipeline within 5 miles of the site. There are no crude oil 
pipelines within 5 miles of the WIPP site; however, there are four natural gas pipelines in the vicinity of 
the site. One pipeline is within the WIPP site boundary, oriented northeast to southwest, and is about 
1.2 miles north of the center of the WIPP surface structures at its closest point. 

The three potash mines and three potash chemical processing plants located between 5 and 10 miles of the 
WIPP site do not present a hazard to the WIPP operations. 

1.6.2 Aircraft Crash 

1.6.2.1 Military Facilities 

There are no military facilities within a 5-mile radius of the WIPP site boundary. Holloman Air Force 
Base is the nearest military facility to the WIPP site and is located 138 miles to the northwest. There are 
two Military Operations Areas (MOAs) shown on Figure 1.6-2. Both MOAs are greater than 30 miles 
from the WIPP and have no impact on the facility. 

1.6.2.2 Airports and Aviation Routes 

There are no commercial airports within a 10-mile radius of the WIPP site boundary. The nearest 
commercial airport is Cavern City Air Terminal, 28 miles west of the WIPP site in Carlsbad. Other 
airports in the area include the following: 

� Eunice, 32 miles east 

� Hobbs, 42 miles northeast 

� Jal, 40 miles southeast 

� Lovington, 50 miles northeast 

� Artesia, 51 miles northwest 

The relationship of these airports to the WIPP site is shown in Figure 1.6-2. The figure also shows the 
historic airways applicable to WIPP during the siting and design phase. 

An estimate of aircraft impact frequency and consequences at the WIPP site was performed in August 
2000 and documented flight information based on input from local Carlsbad airport data, military data, 
and Federal Aviation Administration (FAA) data. Commercial and general aviation flights into the 
Carlsbad Airport totaled 3,924 flights per year. Military flights prior to October 2000 were about 965 
flights per year and were expected to drop due to changes in U.S. Air Force training plans. 
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The estimate summarized FAA information that included air traffic data and flight patterns for military, 
commercial, and private aircraft within a 5-mile radius of the WIPP site. The data indicated little air 
traffic over the WIPP site, with heavier air traffic to the south and west. The proximity of the WIPP site to 
the United States southern border serves to limit north–south air traffic. The restricted airspace associated 
with the White Sands Missile Range to the west of the WIPP site causes east–west traffic to preferentially 
fly to the north or south of the site. The highest number of flights recorded in the data provided was 
35 flights in 26 hours, which was an increase over the nominal 30 flights per day during the design phase 
of the WIPP site. Using the guidance in Accident Analysis for Aircraft Crash into Hazardous Facilities 
(DOE-STD-3014-1996), the calculated frequency of an aircraft impacting the WIPP site (WIPP-008) was 
3.6×10�7/year, indicating that the WIPP site’s remote location and its proximity to the nearest airport 
protects it from the effects of aircraft crashes. 

DOE-STD-3014-1996 was revised in 2006 and provided a different method to calculate estimated 
frequencies of aircraft crashes into hazardous facilities. An updated aircraft crash frequency report 
(WIPP-008) documented the application of the revised DOE standard to assess the frequency and 
consequences of an aircraft crash at the WIPP site. Because local aircraft traffic associated from Carlsbad 
airport is outside the range of significant take-off and landing crash frequency and did not contribute to a 
hazardous release from the WIPP site, the frequency estimate (WIPP-008) was based on other data as 
allowed by the revised standard (DOE-STD-3014-1996). The data used in WIPP-008 were based on 
non-airport crash data from the following sources: 

� Generic continental United States data for commercial and military aircraft categories as 
provided in the revised standard DOE-STD-3014-1996 

� Site-specific data for the general aviation aircraft category 

� Site-specific data for the helicopter category 

Using the revised 2006 standard guidance for non-airport operations, the aircraft impact frequency is 
9.5×10�7/year, which is below the screening guideline in DOE-STD-3014-1996. Because the frequency of 
an aircraft crash is below the screening guideline, the potential consequences from an aircraft crash need 
not be further considered for this DSA. 
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Figure 1.6-1. Natural Gas Pipelines and Wells within a 5-mile Radius of the WIPP Site 
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Figure 1.6-2. Airports and Aviation Routes adjacent to the WIPP Site 

1.7 NEARBY FACILITIES 

1.7.1 Extractive Activities 

Within a 5-mile radius of the center of the LWA area, both oil and gas are extracted below the Salado 
Formation. The majority of the newer wells produce oil and gas from the Brushy Canyon Formation of 
the Delaware Mountain Group. Gas wells typically produce from the deeper Pennsylvanian formations 
(Atoka, Strawn, and Morrow). There are approximately 343 oil wells (some that produced both oil and 
gas), 19 gas wells, and 25 plugged wells within 5 miles of the WIPP site boundary. The oil and gas well 
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production zone is below the repository horizon (2,150 feet). There are an additional 731 oil wells, 49 gas 
wells, and 115 plugged wells within 10 miles of the WIPP site boundary (Figure 1.7-1). The plugged 
wells include wells that are considered dry holes and wells that are no longer productive. Injection wells, 
salt water disposal wells, and drilling wells that appear in Figure 1.7-1 are not included in the totals 
previously cited. 

Besides the oil- and gas-producing wells, there are three active potash mines within 10 miles of the WIPP 
site boundary. Potash is extracted from the McNutt Potash member, which is above the WIPP repository 
horizon. 

1.7.2 Farming and Ranching 

There are approximately 300 ranches with nominally 2.6 million acres in Eddy County and 2.8 million 
acres in Lea County, with a nominal 100,000 to 150,000 head of livestock (USDA 2008). 

In the Carlsbad resource area, approximately 160,000 acres are used for farming. The principal farm crops 
include cotton, alfalfa, sorghum grains, and pecans. 

1.7.3 Tourism and Recreation 

Recreational opportunities in the area of the WIPP site include boating, hunting, camping, horseback 
riding, hiking, watching wildlife, and sightseeing. 

There are two national parks (Carlsbad Caverns and Guadalupe Mountains), a national forest (Lincoln), 
and two state parks (Living Desert Zoo and Gardens, and Brantley) located within or near Carlsbad. 
Carlsbad Caverns National Park, 36 miles southwest of the WIPP site, has several hundred thousand 
visitors per year. 

1.7.4 Waterways 

There are no navigable waterways within a 5-mile radius of the WIPP site. The nearest river is the Pecos 
River, 12 miles west of the WIPP site. 

1.7.5 Land Transportation 

1.7.5.1 Roads and Highways 

Other than the highways that provide north or south access, only one other highway lies within a 5-mile 
radius of the WIPP site. New Mexico Highway 128, which is about 4.5 miles southwest of WIPP 
(Figure 1.3-2), connects Jal with Highway 31. Highway 128 is used by the public, ranchers, school buses, 
potash miners, and oil field production/exploration equipment and vehicles. Other non-hard surfaced 
roads in the area are used for ranching, oil field exploration, production, maintenance equipment, and 
other vehicles. 

1.7.5.2 Railroads 

Except for the inactive rail spur on the WIPP site, there are no railroads within a 5-mile radius of the site. 
There are railroads that service the Mosaic Corporation Main Plant and Nash Draw operation and Intrepid 
Mining LLC. The nearest active railroad is approximately 10 miles from the WIPP site. The railroad lines 
within the general vicinity of the WIPP site are used specifically to transport potash. 
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1.7.6 Projected Industrial Growth 

Oil and gas exploration and production and associated support industries are the only significant 
economic activity forecast for the future within 5 miles of the WIPP site. Active potash mining is 
conducted within 10 miles of the site. No extractive activity is allowed within the LWA area, with the 
exception of Section 31 (the southwest corner section of the LWA area). One gas well, referred to as 
James Ranch 13, is producing from that section from a zone below the 6,000-foot LWA designation. This 
well was slant drilled from Section 6 of Township 23 South. Other permit applications for slant drilling 
into Section 31 from outside sections have been denied by the BLM. The other 15 sections of the LWA 
area are withdrawn to the center of the earth. 



WASTE IS
DOCUME

NOVEMB

F

SOLATION PI
ENTED SAFET

BER 2013 

Figure 1.7-1. 

ILOT PLANT 
TY ANALYSI

Natural G

S 

Gas and Oil WWells within a 10-Mile Ra

DOE/WI

adius of the W

IPP 07-3372, R

WIPP Site 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-i 

Table of Contents 

2.0� FACILITY DESCRIPTION ......................................................................................................... 2-1�
2.1� Introduction ...................................................................................................................... 2-1�
2.2� Requirements .................................................................................................................... 2-1�
2.3� Facility Overview ............................................................................................................. 2-3�

2.3.1� Facility Design .................................................................................................... 2-3�
2.3.2� Facility Operations .............................................................................................. 2-4�

2.4� Facility Structure .............................................................................................................. 2-5�
2.4.1� Waste Handling Building .................................................................................... 2-5�

2.4.1.1� CH Waste Handling Facilities .......................................................... 2-6�
2.4.1.2� RH Waste Handling Facilities .......................................................... 2-8�
2.4.1.3� Waste Hoist Tower ......................................................................... 2-12�
2.4.1.4� Waste Handling Building Mechanical Equipment Room ............... 2-12�

2.4.2� Building 412 ..................................................................................................... 2-12�
2.4.3� Exhaust Filter Building ..................................................................................... 2-12�
2.4.4� WIPP Shafts and Underground Facilities ......................................................... 2-13�

2.4.4.1� WIPP Shafts .................................................................................... 2-13�
2.4.4.2� Underground Facilities.................................................................... 2-15�
2.4.4.3� Ground Control Program ................................................................ 2-18�
2.4.4.4� Disposal Facilities ........................................................................... 2-20�
2.4.4.5� Magnesium Oxide Backfill ............................................................. 2-20�
2.4.4.6� Panel Closure System ..................................................................... 2-21�
2.4.4.7� Geotechnical Monitoring Program ................................................. 2-22�

2.5� RH Waste Handling Equipment and Process Description.............................................. 2-41�
2.5.1� RH Waste Shipping Containers ........................................................................ 2-41�

2.5.1.1� RH-TRU 72-B Shipping Container ................................................ 2-41�
2.5.1.2� 10-160B Shipping Container .......................................................... 2-42�

2.5.2� RH Waste Containers and Canisters ................................................................. 2-42�
2.5.2.1� RH Waste Canister .......................................................................... 2-43�
2.5.2.2� Neutron-shielded Waste Canisters .................................................. 2-43�

2.5.3� RH Waste Casks ............................................................................................... 2-43�
2.5.3.1� Shielded Insert ................................................................................ 2-43�
2.5.3.2� Facility Cask ................................................................................... 2-43�
2.5.3.3� Light-Weight Facility Cask ............................................................. 2-44�

2.5.4� RH Waste Handling Equipment ....................................................................... 2-45�
2.5.4.1� RH Bay Equipment ......................................................................... 2-45�
2.5.4.2� CUR Equipment .............................................................................. 2-47�
2.5.4.3� Upper Hot Cell Equipment ............................................................. 2-48�
2.5.4.4� Transfer Cell Equipment ................................................................. 2-52�
2.5.4.5� FCLR Equipment ............................................................................ 2-54�
2.5.4.6� Underground RH Waste Handling Equipment ............................... 2-56�

2.5.5� RH Waste Handling Process ............................................................................. 2-62�
2.5.5.1� RH Waste Receiving ....................................................................... 2-62�



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-ii 

2.5.5.2� RH-TRU 72-B RH Waste Handling Process .................................. 2-63�
2.5.5.3� 10-160B RH Waste Handling Process ............................................ 2-65�
2.5.5.4� Waste Shaft Collar Room ............................................................... 2-67�
2.5.5.5� Waste Shaft Station ......................................................................... 2-67�
2.5.5.6� Underground RH Waste Disposal Area .......................................... 2-67�

2.6� CH Waste Handling Equipment and Process Description.............................................. 2-97�
2.6.1� CH Waste Shipping Containers ........................................................................ 2-97�

2.6.1.1� TRUPACT-II .................................................................................. 2-97�
2.6.1.2� HalfPACT ....................................................................................... 2-98�
2.6.1.3� TRUPACT-III ................................................................................. 2-98�

2.6.2� CH Waste Containers ........................................................................................ 2-99�
2.6.2.1� 55-gallon Drums ............................................................................. 2-99�
2.6.2.2� 85-gallon Drums ............................................................................. 2-99�
2.6.2.3� 100-gallon Drums ........................................................................... 2-99�
2.6.2.4� Standard Waste Box ........................................................................ 2-99�
2.6.2.5� 10-Drum Overpack ......................................................................... 2-99�
2.6.2.6� Standard Pipe Overpack ................................................................ 2-100�
2.6.2.7� S100 Pipe Overpack ...................................................................... 2-100�
2.6.2.8� S200 Pipe Overpack ...................................................................... 2-100�
2.6.2.9� S300 Pipe Overpack ...................................................................... 2-101�
2.6.2.10� Standard Large Box 2 ................................................................... 2-101�
2.6.2.11� Shielded Containers ...................................................................... 2-101�

2.6.3� CH Waste Handling Equipment ..................................................................... 2-101�
2.6.3.1� CH Bay/Room 108 ........................................................................ 2-102�
2.6.3.2� Underground ................................................................................. 2-110�

2.6.4� CH Waste Handling Process ........................................................................... 2-111�
2.6.4.1� CH Waste Receiving ..................................................................... 2-111�
2.6.4.2� TRUPACT-II or HalfPACT Processing ....................................... 2-112�
2.6.4.3� TRUPACT-III Processing ............................................................. 2-113�
2.6.4.4� Conveyance Loading Room .......................................................... 2-114�
2.6.4.5� Waste Shaft Collar Room ............................................................. 2-114�
2.6.4.6� Waste Shaft Station ....................................................................... 2-114�
2.6.4.7� Underground CH Waste Disposal Area ........................................ 2-114�

2.6.5� Process Interruptions ....................................................................................... 2-115�
2.6.5.1� Routine Interruptions .................................................................... 2-115�
2.6.5.2� Emergency/Abnormal Interruptions ............................................. 2-115�

2.7� Confinement Systems ................................................................................................... 2-147�
2.7.1� Waste Handling Building ................................................................................ 2-147�
2.7.2� Underground ................................................................................................... 2-147�
2.7.3� Ventilation Systems ........................................................................................ 2-147�

2.7.3.1� Surface Ventilation Systems ......................................................... 2-148�
2.7.3.2� WHB CH and RH Waste Handling Area 

Ventilation Systems ...................................................................... 2-149�
2.7.3.3� WHB Mechanical Equipment Room Ventilation System ............. 2-150�



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-iii 

2.7.3.4� WHB Waste Shaft/Waste Hoist Tower Ventilation System ......... 2-150�
2.7.3.5� EFB Ventilation System ............................................................... 2-150�
2.7.3.6� CMR Ventilation System .............................................................. 2-150�
2.7.3.7� Underground Ventilation System ................................................. 2-151�

2.8� Safety Support Systems ................................................................................................ 2-163�
2.8.1� Radiation Monitoring System ......................................................................... 2-163�
2.8.2� Fire Protection System .................................................................................... 2-164�

2.8.2.1� Fire Water Supply and Distribution System ................................. 2-165�
2.8.2.2� Fire Detection and Alarm System ................................................. 2-166�
2.8.2.3� Fire Suppression Systems ............................................................. 2-166�
2.8.2.4� Radio Fire Alarm Reporter System ............................................... 2-167�
2.8.2.5� Fire Protection System Design, Installation, Testing, and 

Maintenance .................................................................................. 2-167�
2.9� Utility Distribution Systems ......................................................................................... 2-168�

2.9.1� Electrical System ............................................................................................ 2-168�
2.9.1.1� Normal Power Source ................................................................... 2-169�
2.9.1.2� Backup Power Source ................................................................... 2-169�
2.9.1.3� Uninterruptible Power Supply ...................................................... 2-170�
2.9.1.4� Lightning Protection and Grounding ............................................ 2-170�
2.9.1.5� Safety Considerations and Controls .............................................. 2-171�

2.9.2� Compressed Air System .................................................................................. 2-171�
2.9.3� Plant Monitoring and Communications Systems ............................................ 2-171�

2.9.3.1� Central Monitoring System ........................................................... 2-172�
2.9.3.2� Plant Communications .................................................................. 2-172�

2.10� Auxiliary Systems and Support Facilities .................................................................... 2-173�
2.10.1� Water Distribution System .............................................................................. 2-173�
2.10.2� Sewage Treatment System .............................................................................. 2-173�
2.10.3� Meteorological Tower ..................................................................................... 2-173�

2.11� References .................................................................................................................... 2-173�
 

List of Tables 

Table 2.2-1.� Basis Design Requirements from DOE Guide 420.1-1 ................................................... 2-2�

Table 2.5-1.� Horizontal Emplacement and Retrieval Equipment ....................................................... 2-56�

Table 2.5-2.� Horizontal Emplacement Machine ................................................................................ 2-61�

Table 2.6-1.� Payload Containers Maximums ..................................................................................... 2-97�

Table 2.6-2.� Pipe Component and Pipe Overpack Weights ............................................................. 2-100�

Table 2.9-1.� Diesel Generator Loads ............................................................................................... 2-169�

Table 2.9-2.� Uninterruptible Power Supply Loads ........................................................................... 2-170�

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-iv 

List of Figures 

Figure 2.4-1� WIPP Surface Structures ............................................................................................... 2-23�

Figure 2.4-1.� WIPP Surface Structures (continued) ............................................................................ 2-24�

Figure 2.4-2.� Underground Facilities .................................................................................................. 2-25�

Figure 2.4-3.� Spatial View of the WIPP Underground Facilities ........................................................ 2-26�

Figure 2.4-4.� Waste Handling Building Plan (Ground Floor) ............................................................. 2-27�

Figure 2.4-5.� Waste Handling Building Plan (Upper Floor) ............................................................... 2-28�

Figure 2.4-6.� Waste Handling Building (Sections) ............................................................................. 2-29�

Figure 2.4-7.� CH Waste Transport Routes in the Waste Handling Building ....................................... 2-30�

Figure 2.4-8.� Pictorial View of the Remote-Handled Surface Facilities ............................................. 2-31�

Figure 2.4-9.� Details of Upper Hot Cell .............................................................................................. 2-32�

Figure 2.4-10.� Details of Upper Hot Cell Complex at Cross Section D-D ............................................ 2-33�

Figure 2.4-11.� Details of Upper Hot Cell Complex at Cross Section E-E ............................................ 2-34�

Figure 2.4-12.� Exhaust Filter Building .................................................................................................. 2-35�

Figure 2.4-13.� Waste Shaft, Hoist, and Conveyance Arrangement ....................................................... 2-36�

Figure 2.4-14.� Underground Layout and Ventilation Flow ................................................................... 2-37�

Figure 2.4-15.� Typical Waste Disposal Configuration .......................................................................... 2-38�

Figure 2.4-16.� Panel Closure System .................................................................................................... 2-39�

Figure 2.4-17.� Substantial Barrier and Isolation Bulkhead ................................................................... 2-40�

Figure 2.5-1.� RH-TRU 72-B Shipping Container on Trailer ............................................................... 2-69�

Figure 2.5-2.� RH-TRU 72-B RH Waste Handling Process ................................................................. 2-70�

Figure 2.5-3.� 10-160B RH Waste Handling Process (Not Currently in Use at WIPP) ....................... 2-71�

Figure 2.5-4.� RH-TRU 72-B Shipping Container ............................................................................... 2-72�

Figure 2.5-5.� RH Waste Canister ......................................................................................................... 2-73�

Figure 2.5-6.� Neutron-shielded Canister NS15 ................................................................................... 2-74�

Figure 2.5-7.� Neutron-shielded Canister NS30 ................................................................................... 2-75�

Figure 2.5-8.� Facility Cask (an RH Waste Cask) ................................................................................ 2-76�

Figure 2.5-9.� Light Weight Facility Cask (an RH Waste Cask) .......................................................... 2-77�

Figure 2.5-10.� 140/25-ton Crane Cask-lifting Yoke .............................................................................. 2-78�

Figure 2.5-11.� RH-TRU 72-B Shipping Container on Transfer Car ..................................................... 2-79�



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-v 

Figure 2.5-12.� Facility Grapple ............................................................................................................. 2-80�

Figure 2.5-14.� Facility Cask Rotating Device ....................................................................................... 2-82�

Figure 2.5-15.� Upper Hot Cell Transfer Drawer ................................................................................... 2-83�

Figure 2.5-16.� Transfer Cell Shuttle Car ............................................................................................... 2-84�

Figure 2.5-17.� Facility Cask Transfer Car ............................................................................................. 2-85�

Figure 2.5-18.� 6.25-ton FCLR Grapple Hoist........................................................................................ 2-86�

Figure 2.5-19.� Telescoping Port Shield ................................................................................................. 2-87�

Figure 2.5-20.� Bell Shield and Block .................................................................................................... 2-88�

Figure 2.5-21.� Waste Transfer Machine Assembly Installed on the Alignment Fixture ....................... 2-89�

Figure 2.5-22.� RH Waste Emplacement Configuration ......................................................................... 2-90�

Figure 2.5-23.� Facility Cask Installed on the WTM Assembly ............................................................. 2-91�

Figure 2.5-24.� Horizontal Emplacement Machine with LWFC ............................................................ 2-92�

Figure 2.5-25.� Horizontal Emplacement Machine with Shield Plug ..................................................... 2-93�

Figure 2.5-26.� RH Waste Handling Facility Cask Unloading from Conveyance .................................. 2-94�

Figure 2.5-27.� RH Waste Canister Emplacement .................................................................................. 2-95�

Figure 2.5-28.� Installing Shield Plug ..................................................................................................... 2-96�

Figure 2.6-1.� Truck, TRUPACT-IIs, and Trailer ............................................................................... 2-117�

Figure 2.6-2.� CH Waste Handling Process ........................................................................................ 2-118�

Figure 2.6-3.� TRUPACT-II Shipping Container ............................................................................... 2-119�

Figure 2.6-4.� HalfPACT Shipping Container .................................................................................... 2-120�

Figure 2.6-5.� TRUPACT-III Shipping Container .............................................................................. 2-121�

Figure 2.6-6.� 55-gallon Drum ............................................................................................................ 2-122�

Figure 2.6-7.� 85-gallon Drum ............................................................................................................ 2-123�

Figure 2.6-8.� 100-gallon Drum .......................................................................................................... 2-124�

Figure 2.6-9.� Standard Waste Box ..................................................................................................... 2-125�

Figure 2.6-10.� 10-Drum Overpack ...................................................................................................... 2-126�

Figure 2.6-11.� Standard Pipe Overpack ............................................................................................... 2-127�

Figure 2.6-12.� Standard Pipe Overpack Components ......................................................................... 2-128�

Figure 2.6-13.� S100 Pipe Overpack ..................................................................................................... 2-129�

Figure 2.6-14.� S300 Pipe Overpack Shield Insert ............................................................................... 2-130�



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-vi 

Figure 2.6-15.� Standard Large Box 2 .................................................................................................. 2-131�

Figure 2.6-15a. Shielded Container ....................................................................................................... 2-132�

Figure 2.6-16.� Typical Overhead Crane .............................................................................................. 2-133�

Figure 2.6-17.� Adjustable Center-of-Gravity Lifting Fixture .............................................................. 2-134�

Figure 2.6-18.� TRUDOCK Vent Hood System ................................................................................... 2-135�

Figure 2.6-19.� TRUDOCK Vacuum System ....................................................................................... 2-136�

Figure 2.6-20.� SWB Lifting Fixture Adapter ...................................................................................... 2-137�

Figure 2.6-21.� TDOP Lifting Fixture Adapter ..................................................................................... 2-138�

Figure 2.6-22.� SWB Forklift Fixture ................................................................................................... 2-139�

Figure 2.6-23.� Facility Pallet ............................................................................................................... 2-139�

Figure 2.6-24.� Bolting Station ............................................................................................................. 2-140�

Figure 2.6-25.� Payload Transfer Station .............................................................................................. 2-141�

Figure 2.6-26.�  Facility Pallet on Stand and FTV ................................................................................ 2-142�

Figure 2.6-27.� Facility Pallet on Conveyance Loading Car ................................................................ 2-143�

Figure 2.6-28.� Push/Pull Attachment Requiring Forklift Tine Removal ............................................. 2-144�

Figure 2.6-29.� Push/Pull Attachment Installed on Forklift Tines ........................................................ 2-145�

Figure 2.6-30.� Arrangement of Typical Waste Stack .......................................................................... 2-146�

Figure 2.7-1.� WHB and TRUPACT Maintenance Facility ............................................................... 2-153�

Figure 2.7-2.� WHB CH HVAC Flow Diagram ................................................................................. 2-154�

Figure 2.7-3.� WHB RH HVAC Flow Diagram ................................................................................. 2-155�

Figure 2.7-3.� WHB RH HVAC Flow Diagram (continued) .............................................................. 2-156�

Figure 2.7-4.� Waste Shaft / Waste Hoist Tower HVAC Flow Diagram ........................................... 2-157�

Figure 2.7-5.� Exhaust Filter Building Heating, Ventilation, and Air Conditioning Flow 
Diagram ....................................................................................................................... 2-158�

Figure 2.7-6.� Support Building CMR HVAC Flow Diagram ........................................................... 2-159�

Figure 2.7-7.� Underground Ventilation Airflow Diagram ................................................................. 2-160�

Figure 2.7-8.� Main Fan and Exhaust Filter System Schematic ......................................................... 2-161�

Figure 2.7-9.� Typical Bulkhead Design and Components ................................................................. 2-162�

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-1 

2.0 FACILITY DESCRIPTION 

2.1 INTRODUCTION 

The purpose of this chapter is to provide descriptions of the WIPP facility and processes to support 
assumptions used in the hazard and accident analyses. This chapter discusses design and safety criteria for 
Structures, Systems, and Components (SSCs) that protect the public, workers, and the environment from 
hazards posed by the WIPP transuranic (TRU) mixed waste disposal operations. TRU waste with a 
radiation level of less than 200 millirem per hour, at the surface of the waste container, is contact-handled 
(CH) waste. Remote-handled (RH) TRU waste has a radiation level of equal to or greater than 200 
millirem per hour, but less than 1,000 rem per hour. This chapter also describes the SSCs that support 
CH and RH waste handling processes. 

This chapter is organized as follows: 

� Requirements (Section 2.2) 

� Facility Overview (Section 2.3) 

� Facility Structure (Section 2.4) 

� RH Waste Handling Equipment and Process Description (Section 2.5) 

� CH Waste Handling Equipment and Process Description (Section 2.6) 

� Confinement Systems (Section 2.7) 

� Safety Support Systems (Section 2.8) 

� Utility Distribution Systems (Section 2.9) 

� Auxiliary Systems and Support Facilities (Section 2.10) 

� References (Section 2.11) 

2.2 REQUIREMENTS 

The WIPP surface facilities were designed and constructed according to General Design Criteria Manual 
for Department of Energy Facilities (U.S. Department of Energy (DOE) Order 6430), draft, dated 
June 10, 1981, and codes and standards applicable at the time of construction. Facility design 
modifications initiated between the issuance of DOE Order 6430 and DOE Order 420.1-1 were designed 
in accordance with DOE Order 6430 and the codes and standards applicable at the time of modification. 
New designs or modifications must meet the requirements of Facility Safety (DOE Order 420.1B, 
Change 1) and Real Property Asset Management (DOE Order 430.1B, Change 2) and the codes and 
standards in Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria Guide 
(DOE Guide 420.1-1). Codes and standards from DOE Guide 420.1-1 are summarized in Table 2.2-1 and 
are applicable to the WIPP safety SSCs. In addition, the design and construction of the Underground 
structures, mining equipment, and facilities including the shafts, hoists, and conveyances are governed by 
Title 30 of the Code of Federal Regulations Part 57 (30 CFR 57), “Safety and Health Standards – 
Underground Metal and Nonmetal Mines.” 
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Table 2.2-1. Basis Design Requirements from DOE Guide 420.1-1 

DOE Guide 420.1-1 Safety Class Safety Significant 

Concrete ANSI/ACI 349 ACI-318 

Steel ANSI/AISC-N690 AISC M011 

Filtration N/A ASHRAE 52.1 
MIL-F-51068F 
ANSI/ASME N509 
ANSI/ASME N510 
DOE NE-STD-F3-45 

Ducts/fans N/A SMACNA manuals as required 
ASHRAE Handbook 

Cranes N/A CMAA nuclear sections 
ANSI/ASME NOG-1 
ANSI/ASME B30.2 
DOE-STD-1090-2011  

Piping/valves  N/A ANSI/ASME B31.3 
ANSI/ASME B16.5 

Pumps N/A ANSI/ASME B73.1M 
ANSI/ASME B73.2M 
ASME F00230, Section VIII 
AWWA standards on pumps as required 
Hydraulic Institute Standards, as required 

Other equipment (handling 
equipment) 

N/A ANSI N14.6 
AISC M011  

Electrical hardware  N/A NFPA 70® 
NFPA 110 
NFPA 780 
IES Lighting Handbook 
ANSI C2 
ANSI/IEEE C37 series 
ANSI/IEEE 80 
ANSI/IEEE 141 
ANSI/IEEE 142 
ANSI/IEEE 242 
ANSI/IEEE 399 
ANSI/IEEE 493 
ANSI/IEEE 577 
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DOE Guide 420.1-1 Safety Class Safety Significant 

Instrumentation and control 
hardware  

N/A  NFPA 70®  
NFPA 110 
ANSI C2 
ANSI/ANS 8.3 
ANSI/ANS N13.1 
ANSI/ANS N42.18  
ANSI/IEEE 141 
ANSI/IEEE 142 
ANSI/IEEE 242 
ANSI/IEEE 493 
ANSI/IEEE 1050  

* This is a basic listing of design requirements. Additional requirements for each system are identified later in the 
chapter. The full list of references may be found in Appendix A of DOE Guide 420.1-1. 

SSCs for the original WIPP design were classified as Design Class I, II, and III in the General Plant 
Design Description System Design Description (SDD GPDD) and individual System Design Descriptions 
(SDDs). Criteria for the selection of Design Class I, II, and III SSCs are identified for historical purposes 
in the SDD GPDD. The WIPP has replaced Design Class classifications with functional classifications 
consistent with DOE Guide 420.1-1. The WIPP safety-related SSC functional classifications are as 
follows: 

Safety Class (SC). SSCs including portions of process systems; preventive or mitigative function is 
necessary to limit radioactive hazardous material exposure to the public, as determined from safety 
analysis. 

Safety Significant (SS). SSCs not designated as SC, but whose preventive or mitigative function is a 
major contributor to defense-in-depth and/or worker safety as determined from safety analysis. SS SSC 
designations based on worker safety are limited to those whose failure is estimated to result in a prompt 
worker fatality or serious injuries or significant radiological or chemical exposure to workers. 

Quality requirements are applied in accordance with Nuclear Waste Partnership LLC Quality Assurance 
Program Description (WP 13-1) and Graded Approach to Application of QA Controls (WP 09-CN3005). 

2.3 FACILITY OVERVIEW 

2.3.1 Facility Design 

The WIPP site is located in Eddy County in southeastern New Mexico, 26 miles east of Carlsbad. The 
land area set aside for the WIPP site is 10,240 acres. The WIPP site is located in an area of low 
population density as discussed in Chapter 1.0, “Site Characteristics,” Section 1.3.2. The area surrounding 
the facility is used primarily for grazing and the development of potash, oil, and gas resources. As the 
result of the Waste Isolation Pilot Plant Land Withdrawal Act of 1992 (Public Law 102-579 et seq.), no 
mineral resource development is allowed within the WIPP site boundary, with the exception of existing 
leases. 

The WIPP facility is designed to receive and handle 500,000 cubic feet (ft3) per year of CH waste and 
10,000 ft3 per year of RH waste. CH and RH waste is disposed of Underground in a disposal area located 
approximately 2,150 feet beneath the surface in a deep-bedded salt formation. Waste is transferred from 
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the surface to the Underground through the Waste Shaft using a mine hoist. The disposal phase is planned 
to last for 35 years per the National TRU Waste Management Plan (DOE/NTP 96-1204) and Waste 
Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement (DOE/EIS-
0026-S-2). 

The WIPP site is divided into surface structures, shafts, and Underground structures as shown in 
Figure 2.4-1, Figure 2.4-2, and Figure 2.4-3. The WIPP surface structures accommodate the personnel, 
equipment, and support services required for the receipt, preparation, and transfer of waste from the 
surface to the Underground. The surface structures associated with waste handling or support of site 
operations are located in an area within a perimeter security fence. This area is referred to as the Property 
Protection Area (PPA). There are additional structures outside the PPA but within the 10,240 acres, 
including the site Meteorological Monitoring Tower, sewage stabilization ponds, equipment laydown 
areas, a communication tower, two mined rock (salt) piles, evaporation ponds for managing site runoff, a 
utility switchyard, and groundwater monitoring wells. 

The primary surface waste handling operations at WIPP are performed in the Waste Handling Building 
(WHB), which is divided into the CH and RH waste processing areas and the Shaft Access Area. The CH 
waste handling areas consists of the CH Bay, Room 108, Airlock 107, and the Shielded Storage Room. 
Airlock 107 separates the CH Bay and Room 108. The RH waste handling area includes the RH Bay and 
the Hot Cell Complex. The Hot Cell Complex includes the Cask Unloading Room (CUR), the Transfer 
Cell, and the Upper Hot Cell. CH and RH waste handling occur in the Shaft Access Area which consists 
of the Facility Cask Loading Room (FCLR), the Conveyance Loading Room (CLR), and the Waste Shaft 
Collar Room. The Waste Hoist Tower, located between the CH and RH portions of the WHB, includes 
the Waste Shaft Collar Room, the Waste Shaft Collar, the waste hoist system, and the Waste Hoist Master 
Control Station (MCS). 

There are four shafts that extend from the surface to the Underground horizon: the Waste Handling Shaft, 
the Salt Handling Shaft, the Exhaust Shaft, and the Air Intake Shaft, as shown in Figure 2.4-2. 

The WIPP Underground facilities include the waste disposal area, construction area, the experimental 
area (north of the shafts), and the shaft pillar area (the waste shaft station, maintenance facilities, etc.). 
Underground ventilation is divided into four separate flow paths supporting the waste disposal area, 
mining construction area, north area, and the waste shaft station area. The design and operation of the 
underground ventilation system allows mining and waste disposal operations to occur simultaneously. 

A disposal panel consists of seven disposal rooms with an intake and an exhaust drift. Each room within a 
panel is approximately 33 feet wide by 13 feet high by 300 feet long. A disposal room is separated from 
the adjacent room(s) by pillars of salt approximately 100 feet wide and 300 feet long. The panel intake 
drift is approximately 20 feet wide by 13 feet high, while the exhaust drift is approximately 14 feet wide 
by 12 feet high. Panel closures are installed in the first 200 feet of both panel entries. 

2.3.2 Facility Operations 

The principal operations at the WIPP involve the receipt and disposal of TRU waste. CH and RH waste 
containers are transported to the WIPP site in Type B shipping containers certified by the U.S. Nuclear 
Regulatory Commission (NRC). The shipping containers are transported on trailers designed for each 
specific type of shipping container, and transported by over-the-road tractors. RH waste is shipped in 
either a RH-TRU 72-B or a 10-160B shipping container, while CH waste is shipped in a TRU Package 
Transporter Model II (TRUPACT-II), a Half Package Transporter (HalfPACT), or a TRU Package 
Transporter Model III (TRUPACT-III) shipping container. RH waste, in shielded containers, will be 
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managed, handled, and emplaced using the same process as is used for the CH waste, and will be shipped 
in HalfPACTs. Therefore, from a WIPP facility safety perspective, shielded containers are included in the 
CH TRU waste process. The waste handling process begins when the tractor/trailer loaded with a 
shipping container(s) arrives at the WIPP security gate. At the gate, the shipping manifest is verified. The 
loaded trailer is then staged in the parking storage area to the south of the WHB. Radiological surveys are 
completed before moving the shipping containers into the WHB. The Waste Isolation Pilot Plant 
Hazardous Waste Facility Permit (HWFP) limits the amount of waste that can be stored in the parking 
area and in the WHB. The shipping containers are moved into the WHB where their contents are prepared 
for transport to the Underground for disposal. 

Generator sites ensure TRU waste is characterized in compliance with the requirements of Transuranic 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WIPP WAC) (DOE/WIPP 02-3122), prior 
to packaging the waste into shipping containers and shipping to WIPP. The waste container must be of a 
type authorized by the WIPP WAC for shipment to WIPP. Authorized CH waste containers are U.S. 
Department of Transportation (DOT) Type 7A and include 55-gallon drums, 85-gallon drums, 100-gallon 
drums, shielded containers, standard waste boxes (SWBs), 10-drum overpacks (TDOPs), and Standard 
Large Box 2s (SLB2s). Authorized RH waste containers are DOT Type 7A RH waste canisters 
RH-TRU 72-B, NS15, NS30, or 55-gallon drums. RH waste containers are discussed in Section 2.5.2 and 
CH waste containers are discussed in Section 2.6.2. 

Waste containers from the generator sites are certified free of surface contamination above 10 CFR 835 
Appendix D limits upon shipment. Waste containers are visually inspected for physical damage (severe 
rusting, apparent structural defects, signs of pressurization, etc.) and leakage to ensure they are in good 
condition prior to storage. Waste containers are also checked for external surface contamination. WIPP 
may initiate local decontamination on containers in good condition and free of leakage. External surface 
contamination identified above 10 CFR 835 Appendix D limits will be controlled in accordance with 
established operational and radiological control procedures. 

2.4 FACILITY STRUCTURE 

2.4.1 Waste Handling Building 

TRU waste is prepared for disposal in the WHB and then transferred to the Underground via the Waste 
Shaft. The general layout of the WHB is shown in Figure 2.4-4 and Figure 2.4-5, with sectional views 
shown in Figure 2.4-6. The WHB is surrounded by pavement or gravel on three sides. The west wall of 
the CH Bay is the east wall of Building 412, the TRUPACT Maintenance Facility (TMF). The south wall 
of the WHB is separated from the PPA fence by the WHB parking area, railroad tracks, and gravel, a 
distance of approximately 200 feet. The WHB is approximately 9,843 feet from the WIPP site boundary, 
the point where the Evaluation Guideline is applied. 

The WHB, which includes the Waste Hoist Tower, is a steel-frame structure with insulated steel siding. 
Portions of the WHB, such as the Hot Cell Complex and Shielded Storage Room, are constructed of thick 
concrete for shielding. The WHB is constructed as a Type II construction per  Standard on Types of 
Building Construction (NFPA 220), and serves as a confinement barrier to control the potential for release 
of hazardous and/or radioactive material. Confinement is obtained when the tornado-rated doors are 
closed. The WHB is designed and constructed to withstand the design-basis earthquake (DBE) with 
0.1 gravitational force (g) peak acceleration and a 1,000-year return interval, and the design-basis tornado 
(DBT) with 183 miles per hour (mph) winds and a translational velocity of 41 mph, a maximum 
rotational velocity radius of 325 feet, a pressure drop of 0.5 forced-pounds per square inch (psig) and a 
pressure drop rate of 0.09 psig per second. The roof of the WHB is designed to withstand 27 pounds per 
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square foot (lb/ft2) of snow load. The 100-year-recurrence maximum snowpack for the WIPP region is 
10 lb/ft2. 

The TMF is designed and constructed to withstand the DBE and DBT and its roof has a design snow load 
of 27 lb/ft2. The main lateral-force-resisting structural members of the Support Building, located 
approximately 12 feet north of the CH portion of the WHB, are designed to withstand the DBE and DBT 
to prevent the Support Building from collapsing on the WHB. 

The construction of the WHB north wall includes masonry construction. The design parameters for the 
WHB are described in the Plant Buildings, Facilities, and Miscellaneous Equipment SDD (SDD 
CF00-GC00). 

Waste handling areas in the WHB that are subject to potential contamination are provided with coatings 
that are easy to decontaminate. 

2.4.1.1 CH Waste Handling Facilities 

2.4.1.1.1 CH Bay Entrance Airlocks 

CH shipping containers are transferred into the CH Bay from the WHB parking area through three 
entrance airlocks on the south wall of the CH Bay. Each airlock can accommodate a battery-powered 
13-ton forklift or Yard Transfer Vehicle (YTV) transporting a CH shipping container. The doors at each 
end of an entrance airlock are interlocked such that only one door can be opened at a time. Preventing 
both doors from being opened at the same time allows the CH portion of the WHB ventilation system to 
maintain the CH Bay at a lower pressure than the ambient atmospheric. Each door is opened and closed 
by push buttons located near the door they control. 

2.4.1.1.2 CH Bay 

The CH Bay provides space for removal of CH waste assemblies from shipping containers 
(TRUPACT-IIs and HalfPACTs) and storage of CH waste assemblies on facility pallets. The CH Bay is 
equipped with two TRUPACT-II Unloading Docks (TRUDOCKs), with each TRUDOCK having two 
6-ton overhead cranes. Figure 2.4-7 shows the TRUDOCK arrangement. A TRUDOCK has two 
workstations; each workstation is equipped with a 6-ton crane and can process one TRUPACT-II or 
HalfPACT at a time. The TRUDOCK 6-ton cranes are used for disassembling TRUPACT-IIs or 
HalfPACTs, removing the waste assemblies from the shipping containers, placing the waste assemblies 
on facility pallets, and reassembling the shipping containers. The CH waste handling process and 
equipment are described in Section 2.6. 

The CH Bay has space for storing facility slip-sheets, empty pallets, and facility pallets loaded with CH 
waste assemblies and transporting facility pallets with battery-powered forklifts or Facility Transfer 
Vehicles (FTVs) into the CLR. A battery charging area for battery-powered waste handling equipment is 
located along the north wall of the CH Bay, as is a site-derived waste storage area containing either a 
55-gallon drum or an SWB. 

The CH Bay and Room 108 are served by the CH Waste Handling (WH) Ventilation System which pulls 
air from both areas and exhausts that air through high-efficiency particulate air (HEPA) filters. The CH 
Ventilation System is designed to control the atmospheric pressure in the CH bay and Room 108 at a 
lower pressure than that external of the WHB. The ventilation system operates such that the CH bay and 
Room 108 is maintained at a negative pressure compared to the pressure external of the WHB (air flows 
into Room 108 and the CH Bay). 
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The CH portion of the WHB has a fire suppression system consisting of overhead wet-pipe sprinklers. 
Emergency egress doors are located in the CH Bay, Room 108, and into the RH Bay. 

2.4.1.1.3 Airlock 107 

Airlock 107 is located in the northwest corner of the CH Bay and connects the CH Bay and Room 108. 
Airlock 107 can accommodate a TRUPACT-III, an SLB2, or facility pallets transported by battery-
powered vehicles (forklifts, AGVs, etc.). The airlock doors are interlocked such that only one door can be 
opened at a time. Each door is opened and closed by push buttons located near the door they control. 

2.4.1.1.4 Room 108 

Room 108 provides space for removal of SLB2 waste containers from TRUPACT-III shipping containers. 
Room 108 is equipped with a bolting station and a Payload Transfer Station (PTS). There is a monorail 
hoist at the bolting station. The bolting station is used for removing and installing the TRUPACT-III 
cover and closure lid. The PTS is used for extracting the SLB2 payload from the TRUPACT-III and 
placing the SLB2 on a facility pallet. The TRUPACT-III waste handling equipment and process is 
described in Section 2.6. 

Room 108 is served by the CH WH Ventilation System. An emergency egress door is located on the west 
wall of Room 108 that exits the WHB without an airlock.  

2.4.1.1.5 Shielded Storage Room 

The Shielded Storage Room, located in the southeast corner of the CH Bay, is approximately 19 feet long 
by 15 feet wide by 15 feet tall and is accessed from the CH Bay through thick steel shield doors. The 
walls, floor, and ceiling are approximately 2-foot-thick reinforced concrete. The Shielded Storage Room 
has a smoke detector alarm initiator and overhead wet-pipe sprinklers which are part of the CH Bay fire 
suppression system. The Shielded Storage Room is used for the temporary storage of waste containers 
with discrepant paperwork, surface contamination, higher dose rates. One facility pallet of CH waste 
assemblies can be stored in the Shielded Storage Room. 

2.4.1.1.6 Conveyance Loading Room 

The CLR is located between the CH Bay and the Waste Shaft Collar Room and serves as an airlock 
between the two. The CLR contains an electrically powered Conveyance Loading Car that rides on rails 
embedded in its floor. The rails extend from the CLR to the pivot rails on the west side of the Waste Shaft 
Collar. A battery-powered forklift or FTV transports a loaded facility pallet from the CH Bay into the 
CLR. A forklift places the pallet on the Conveyance Loading Car, while the FTV uses its rail wheels to 
transport the loaded facility pallet into the Waste Shaft Collar Room. The door connecting the CLR with 
the CH Bay is electrically interlocked with Door 156, which connects the CLR with the Shaft Collar 
Room, such that both doors cannot be opened at the same time. The door opening sequence helps to 
maintain the CH WH Confinement Ventilation System (CVS) pressure. The Conveyance Loading Car or 
FTV transports a facility pallet into the Waste Shaft Collar Room and onto the Waste Shaft Conveyance. 
CH waste transport routes in the WHB are shown in Figure 2.4-7. 

2.4.1.1.7 Waste Shaft Collar Room 

Pivot rails at the Waste Shaft Collar are located in the rails serving the CLR and in the rails serving the 
FCLR. The pivot rails must be in the horizontal position when loading or unloading the Waste Shaft 
Conveyance and in the vertical position when the Waste Shaft Conveyance is in transit or at the Waste 
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Shaft Station. When the Conveyance Loading Car or the FTV is loading CH waste assemblies on the 
Waste Shaft Conveyance, the pivot rails serving the FCLR are in the vertical position; conversely, when 
the Facility Cask Transfer Car (FCTC) is loading the Waste Shaft Conveyance, the pivot rails serving the 
CLR are in the vertical position. The pivot rails are interlocked with the Waste Shaft Conveyance controls 
such that the conveyance cannot be moved until both sets of pivot rails are in the vertical position. The 
Waste Shaft Collar is enclosed with a fence to prevent inadvertent access to the shaft. The fence has gates 
that are interlocked such that if a gate is open, the conveyance cannot be moved, or if the conveyance is 
moving and a gate is opened, the conveyance emergency stop is actuated. 

2.4.1.2 RH Waste Handling Facilities 

2.4.1.2.1 RH Bay 

The RH Bay is a high-ceilinged bay area for the receipt and handling of the RH-TRU 72-B and 10-160B 
shipping containers. The RH Bay can accommodate a maximum of two trailers and one trailer jockey or 
transport tractor at one time. Trailers are brought into the RH bay through a set of double doors on the 
east end of the RH Bay. The doors remain open until the trailer jockey or transport tractor has exited the 
RH Bay. After the trailer jockey or transport tractor exits the RH Bay, the doors are closed before the RH 
shipping container is lifted from the transportation trailer and transferred to a Road Cask Transfer Car 
(RCTC). The RH Bay ceiling is higher than that of the CH Bay because the RH shipping containers are 
lifted from their transport trailers inside the RH Bay, whereas the CH shipping containers are removed 
from their transport trailer in the WHB parking area. 

The RH Bay has an overhead 140/25-ton bridge crane, primarily used for lifting and moving RH shipping 
containers. The RH Bay floor has embedded railroad tracks extending from the WHB parking area 
through the double entry doors and ending with rail stops located approximately 25 feet from the west 
wall of the RH Bay. The railroad tracks were originally designed to be used for railcar delivery of RH 
shipping containers. No railcars have been used to deliver any TRU waste to the WIPP site and there is no 
plan to use them. Another set of rails, with rail stops at both ends, extend from the cask preparation stand 
into the CUR. The rails guide the electric-powered RCTC. Another set of rails, embedded in the floor, 
extend from the south end of the RH Bay through a pair of thick steel doors separating the RH Bay and 
FCLR to a turntable in the FCLR. The turntable can be positioned such that the rails can be used to guide 
the FCTC between the Facility Cask Rotating Device (FCRD) and the Waste Shaft Collar Room or 
between the RH Bay and the FCLR. There are rail stops in the RH Bay and at the FCRD. 

Two types of RCTCs are used in the RH Bay. One RCTC is designed and constructed to support the 
RH-TRU 72-B shipping container during waste handling in the RH Bay and the CUR, while the other is 
designed and constructed to support the 10-160B shipping container. The RH Bay also contains storage 
stands for the RH-TRU 72-B shipping containers and the shielded insert. The RH waste handling area is 
shown in Figure 2.4-8, Figure 2.4-9, and Figure 2.4-10, with sectional views shown in Figure 2.4-11. The 
RH surface facilities waste handling equipment and process is described in Section 2.5. 

The area ventilation is supplied based on constant volume and the exhaust air flow controlled by a 
pressure differential Damper Control system set to maintain the RH Bay below atmospheric pressure. It is 
controlled by differential pressure and is set to control the room at a pressure differential of +0.05 inches 
in water gauge (in. wg) with respect to the CH Bay. 

The RH Bay has a fire suppression system consisting of overhead wet-pipe sprinklers. The floor of the 
RH Bay has a fire water collection sump. The RH Bay has been designed with a sloped floor such that 
any liquids released in the RH Bay flow away from the rollup door/common wall between the RH and 
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CH Bays. The floor slope design reduces the likelihood of RH Bay fuel-pool fires from impacting CH 
waste in the CH Bay. The RH Bay, CUR, and FCLR are at reference elevation 100 feet. 

2.4.1.2.2 Hot Cell Complex 

The Hot Cell Complex consists of several rooms, including the CUR, the Transfer Cell, the Operating 
Gallery, and the Upper Hot Cell. The Hot Cell Complex is constructed of concrete walls, floors, and 
ceilings up to 54 inches thick, which provide permanent radiation shielding for personnel whenever 
RH waste canisters are not in a shipping container, shielded insert, RH Waste Cask (either the Facility 
Cask or the Light Weight Facility Cask (LWFC)). The shielding is designed for an internal gamma 
surface dose rate of 400,000 rem per hour and for an internal neutron surface dose rate of 45 rem per hour 
(ECO 11611). Figure 2.4-10 and Figure 2.4-11 show the RH area arrangement. The Hot Cell Complex is 
located in the north side of the RH Bay. The Upper Hot Cell floor is 31 feet wide, 57 feet long, and 
located at reference elevation 123 feet. The ceiling of the Upper Hot Cell is at reference elevation 
156 feet. The Upper Hot Cell Operating Gallery floor is at reference elevation 123 feet. The Manipulator 
Repair Room, located at the west end of the Upper Hot Cell Gallery, has a floor reference elevation of 
127 feet. The Crane Maintenance Room is located directly above the Manipulator Repair Room. The 
Transfer Cell, approximately 10 feet wide and 79 feet long, is below the Upper Hot Cell at reference 
elevation 76 feet. The Transfer Cell Service Room, located toward the west end of the Transfer Cell, is at 
reference elevation 86 feet. The FCLR is located at the west end of the Hot Cell Complex. 

2.4.1.2.3 Cask Unloading Room 

The CUR has 54-inch-thick concrete walls, ceiling, and floor for radiation shielding. The 140-ton 
concrete-filled steel shield door at the entrance to the CUR, when closed, provides radiation shielding for 
personnel in the RH Bay during removal of RH waste drums from the 10-160B shipping container. The 
CUR shield door is also closed during operations involving transfer of items between the Upper Hot Cell 
and the CUR when there is RH waste in the Upper Hot Cell. The CUR shield door remains open when 
processing a RH-TRU 72-B shipping container from the CUR into the Transfer Cell. During RH-TRU 
72-B processing, the 72-B waste canister is not removed from its cask until it is lowered into the Transfer 
Cell. The CUR has a 54-inch-thick concrete ceiling with two concentric shield plugs separating it from 
the Upper Hot Cell. A 54-inch-thick concrete floor and an 8-inch-thick steel shield valve separate the 
CUR from the Transfer Cell. The control panel for the CUR 25-ton crane is located in the southwest 
corner of the CUR. The CUR 25-ton crane is used to transfer the RH-TRU 72-B shipping container or the 
shielded insert between the CUR and Transfer Cell. Personnel are restricted from being in the CUR 
during the transfer of RH drums from the 10-160B shipping container into the Upper Hot Cell. 

The 140-ton concrete-filled CUR shield door is approximately 8 feet long by 22 feet high by 4 feet thick. 
The CUR shield door is guided by rollers that ride in a metal channel attached to the outer wall of the 
CUR. The CUR shield door is opened and closed at a rate of approximately 15 feet per minute by a 
pneumatic cylinder/piston and when moving is supported by a cushion of air exhausting from the door 
bottom (an air bearing). If the door encounters an obstacle while it is in motion, the impact causes loss of 
the air bearing and the door settles to the floor. When closed, an inflatable seal is pressurized forming a 
partial seal between the inside of the door and the surface around the CUR door opening. When the door 
is closed, the air supply is removed and the door rests on the floor. The operator console for the CUR 
shield door is located such that there is direct visual access to the door travel area. The CUR shield door is 
interlocked with other shielding equipment as follows: 

� The CUR shield door must be closed before the Upper Hot Cell shield plugs can be removed. 

� The CUR shield door cannot be opened with the Upper Hot Cell shield plugs removed. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-10 

� The CUR shield door must be closed before the Upper Hot Cell crane grapple can be raised 
when it is positioned over the Upper Hot Cell floor shield plugs. 

2.4.1.2.4 Upper Hot Cell 

The Upper Hot Cell is a room with 54-inch-thick concrete walls that provides the following: 

� A shielded location to unload the RH waste drums from their 10-160B drum carriage units 

� Temporary storage for RH waste drums 

� Facility canister storage locations (floor wells): six canister storage wells on the east side, two 
canister storage wells at the northwest inspection station, and one at the northeast inspection 
station 

� An area for inspecting the physical integrity of the drums 

� An area for performing radiological contamination surveys and identification verification of 
each drum 

� An area for loading drums into facility canisters 

Details of the Upper Hot Cell area are shown in Figure 2.4-9, Figure 2.4-10, and Figure 2.4-11. The 
bridge-mounted overhead-powered manipulator operates in the Upper Hot Cell with rails at reference 
elevation 141 feet. The Upper Hot Cell crane operates above the overhead-powered manipulator, with its 
rails at reference elevation 148 feet. The Operating Gallery has space for operating personnel to monitor 
and control all operations in the Upper Hot Cell. Six shielded viewing windows between the Operating 
Gallery and the Upper Hot Cell allow nearly 100 percent visual observation of all operations in the Upper 
Hot Cell. A transfer drawer is provided at the radiological inspection station for transferring surface 
contamination assessment swipes from the Upper Hot Cell to the transfer drawer enclosure in the 
Operating Gallery. 

Access to the Upper Hot Cell from the CUR is through two 54-inch-thick concrete shield plugs in the 
Upper Hot Cell floor. The large plug has an approximate diameter of 9 feet and contains a smaller 
concentric plug that has an approximate diameter of 3 feet. Both plugs must be in place before a shipping 
container can enter or exit the CUR. When installed, the plugs provide shielding corresponding to the 
level of radiation protection required by the CUR. The CUR functions as an airlock between the Upper 
Hot Cell and the RH Bay when the CUR shield door is closed. The Upper Hot Cell is maintained at the 
lowest negative pressure and air leakage is from the RH Bay through the CUR into the Upper Hot Cell. 
Access to the Upper Hot Cell is permitted only when there is no RH waste present. 

Structural degradation because of gamma and neutron exposure is not expected to occur in the Upper Hot 
Cell based on ECO 11611. Calculations performed in ECO 11611 showed that the expected radiation 
exposure did not approach the threshold for radiological damage to concrete or steel structural 
components. 

2.4.1.2.5 Transfer Cell 

The Transfer Cell, located beneath the CUR, the Upper Hot Cell, and the FCLR, is separated from each 
by 54-inch-thick concrete and 8-inch-thick steel shield valves. The Transfer Cell contains the following: 

� The shuttle car used to move the RH-TRU 72-B from beneath the CUR to below the FCLR 
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� An RH-TRU 72-B shipping container inner lid bolt-detensioning robot 

� A radiological contamination swipe robot 

� A transport system for the radiological swipe samples 

Transfer Cell activities are monitored by closed-circuit television cameras. The Transfer Cell ceiling 
shield valve is located at the west end below the FCLR port. A light curtain is installed at the personnel 
entrance to the Transfer Cell for worker protection. If personnel enter the Transfer Cell, the light curtain 
beam is broken and the robots are deenergized. Personnel are prohibited in the Transfer Cell when waste 
is in the Transfer Cell. 

2.4.1.2.6 Transfer Cell Service Room 

The Service Room, separated from the Transfer Cell by a 48-inch-thick concrete wall, contains a 
receive/send station for the radiological swipes from the Transfer Cell, a vent hood in which the swipe 
samples are removed from the transport carrier, the counting equipment for radiological analysis, a 
Continuous Air Monitor (CAM), and the motor for the Transfer Cell shuttle car and a grapple override 
tool for the Upper Hot Cell facility grapple. The Service Room is manned when transferring a RH waste 
canister from a RH-TRU 72-B shipping container in the Transfer Cell. 

2.4.1.2.7 Crane Maintenance Room 

The Crane Maintenance Room, at reference elevation 142 feet, is located above the Manipulator Repair 
Room at the west end of the Upper Hot Cell. The Crane Maintenance Room is located so that the Upper 
Hot Cell crane can be positioned directly into it for repair. The Crane Maintenance Room is separated 
from the Upper Hot Cell by a 30-inch-high, 54-inch-thick concrete shield wall that extends 21 feet before 
opening into the Upper Hot Cell, and a ceiling-mounted shield door. The shield door is approximately 
34 feet wide by 12 feet tall and is constructed of steel beams with a solid steel cover approximately 
2 inches thick. The shield door, weighing approximately 33,000 pounds, is opened and closed by a floor-
mounted winch. The door overlaps the opening in the concrete shield wall to prevent radiation streaming 
into the Crane Maintenance Room from the Upper Hot Cell. Ventilation seal plates between the door and 
its jamb control airflow from the room into the Upper Hot Cell. The winch is operated by a key that 
remains with RH waste handing personnel. Access to the Crane Maintenance Room is administratively 
controlled such that the Crane Maintenance Room shield door cannot be opened when RH waste is in the 
Upper Hot Cell. The Crane Maintenance Room is fire protected by an automatic sprinkler system. 

2.4.1.2.8 Facility Cask Loading Room 

The FCLR, part of the Shaft Access Area, has a 54-inch-thick concrete floor and contains the FCTC, the 
FCRD, the shield bell, the telescoping port shield, and a grapple hoist. The equipment is used to transfer 
RH waste canisters from the Transfer Cell into the RH Waste Cask and to transport the loaded RH Waste 
Cask onto the Waste Shaft Conveyance. An operating console, located behind a thick concrete shadow 
shield with a shield window in the north portion of the room, is used to control the FCLR and Transfer 
Cell waste handling activities. The FCLR is fire protected by an automatic overhead sprinkler system, 
part of the RH Bay fire suppression system, and functions as an airlock between the Waste Shaft Collar 
Room and the Transfer Cell and RH Bay. 

The FCLR grapple hoist is ceiling mounted. The grapple is in the shield bell. When the grapple is lowered 
to engage the pintle of an RH waste canister in the Transfer Cell, the shield bell is also lowered until it 
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rests on the top shield valve of the RH Waste Cask. The shield bell provides radiation shielding while the 
RH Waste Cask top shield valve is open. 

The FCRD is used to rotate the RH Waste Cask between the horizontal and vertical positions. The 
RH 72-B canisters are lifted into the RH Waste Cask when the cask is in the vertical position. 

The FCLR has a pair of rails on which the electrically powered FCTC transfers the RH Waste Cask 
between the FCRD and the Waste Shaft Conveyance.  

2.4.1.3 Waste Hoist Tower 

The Waste Hoist Tower, located between the CH and RH portions of the WHB, is five floors high. The 
first floor is the Waste Shaft Collar Room. The Waste Hoist MCS is on the second floor. The Waste 
Hoist, motor, brakes and associated hydraulic systems are located on the fifth floor. The Waste Hoist 
Tower is fire protected by a wet-pipe sprinkler system that is part of the CH Bay Fire Suppression 
System. 

2.4.1.4 Waste Handling Building Mechanical Equipment Room 

The WHB Mechanical Equipment Room is on the second floor of the CH portion of the WHB. The room 
contains the CH waste handling areas and RH Bay CVSs’ heating, ventilation, and air conditioning 
(HVAC) equipment and controls HEPA filters and exhaust fans. The Hot Cell Complex HVAC controls, 
are also located in the Mechanical And Equipment Room. The WHB vacuum system equipment and 
controls are located in Room 201 adjacent to the WHB Mechanical Equipment Room. 

2.4.2 Building 412 

Building 412 (the TMF) is located to the west side of the WHB (Figure 2.4-4) and shares a common wall 
with the CH Bay. Structural portions of the building are designed to withstand the DBE and DBT because 
of its interface with the WHB. The equipment in the TMF is not seismically restrained. The TMF roof is 
designed to withstand a snow load of 27 lb/ft2. The TMF is used to store material and equipment and has 
battery-charging stations for charging battery-operated vehicles. 

2.4.3 Exhaust Filter Building 

The Exhaust Filter Building (EFB) contains the Underground Ventilation Exhaust HEPA filtration 
equipment and is located north of the Exhaust Shaft. During normal operations, air is pulled from 
Underground areas up the Exhaust Shaft and discharged to the atmosphere directly from the operating 
700 fan(s). In the event of an Underground radiological event, the 700 fans are shut down, 860 fan is 
started to reduce the Underground ventilation flow and exhaust the ventilation through the HEPA 
filtration system. The EFB layout is shown in Figure 2.4-12. 

The EFB also contains the EFB HVAC equipment, Underground and EFB ventilation control panels, and 
supporting electrical motor control centers and distribution panels. 

trais.kliphuis
Highlight



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-13 

2.4.4 WIPP Shafts and Underground Facilities 

2.4.4.1 WIPP Shafts 

There are four WIPP shafts: Air Intake, Salt Handling, Waste, and Exhaust. The principal components of 
the four WIPP shafts are the Shaft Collar, the lined portion of the shaft, the concrete key portion, the 
unlined portion, the Shaft Station, the shaft conveyances, and the shaft conveyance support furnishings. 

Shaft collars are located at the surface, which is approximately 400 feet above the historic floodplain of 
the Pecos River. Shaft collars are raised above surrounding ground to prevent water running into the 
shafts. The shaft collars, except for the Exhaust Shaft, are surrounded by fencing and gates to prevent 
unauthorized entry and to minimize the possibility of items falling into the shafts. 

The lined portion of each shaft extends from the top of salt to the surface. The salt sections of the Waste 
and Exhaust Shafts are lined with rock bolted and wire meshed, as are portions of the salt sections of the 
Air Intake and Salt Handling Shafts. 

The Salt Handling Shaft extends about 110 feet below the disposal level to provide a salt loading pocket 
and a sump. The Waste Shaft extends about 118 feet below the disposal level to accommodate tail rope 
dividers, guide rope weights, and a sump. 

The Salt Handling Shaft is the only means of hoisting mined salt, is a secondary source of intake air, and 
is a route for power, control, and communications cables from the surface to the Underground. The Air 
Intake Shaft is the primary source of intake for the Underground ventilation. The Waste Shaft provides 
the only means of lowering TRU waste for disposal, is the source of air for ventilating the Waste Shaft 
Station, and is a route for power, control, and communications cables from the surface to the 
Underground. The Exhaust Shaft provides the only path for the exhaust of air from the Underground. A 
metal elbow approximately 14 feet in diameter connects the Exhaust Shaft to the surface fan ducting. 

2.4.4.1.1 Waste, Salt Handling Shaft, and Air Intake Shaft Hoists and Shaft Conveyances 

The WIPP hoists, conveyances, and shaft appurtenances were designed and constructed, and are 
maintained and operated in accordance with the requirements of 30 CFR 57 Subpart R. A detailed 
description of the components and operation of each of the WIPP hoists, and shaft conveyances and 
appurtenances are provided in the Underground Hoisting SDD (SDD UH00). 

The Salt Handling Shaft Hoist is an electrically driven double-drum hoist but is operated in a single-drum 
unbalanced configuration. The Salt Handling Shaft Hoist motor is a 2,300-horsepower direct current (DC) 
motor. Each hoist drum has a parallel post brake. The brakes are normally applied and are released by 
applying pressurized air to the brake engines. The Salt Handling Shaft Hoist rope speed is approximately 
1,800 feet per minute when transporting material and approximately 800 feet per minute when 
transporting personnel. 

The Salt Handling Shaft Conveyance transports mined salt to the surface, material, and personnel between 
the surface and the Underground disposal horizon. The Salt Handling Shaft uses wooden guides in the 
shaft and the headframe is constructed of structural steel. 

The Air Intake Shaft Hoist is an electrically driven unbalanced single-drum hoist. The Air Intake Shaft 
Hoist motor is a 400-horsepower 480-volt alternating current (AC) three-phase motor. The Air Intake 
Shaft Hoist has brakes on the Air Intake Shaft Hoist drum and two thruster brakes on the pinion shaft. All 
brakes are normally applied and are released by separate brake engines. 
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The Air Intake Shaft Conveyance is used for emergency egress for personnel working in the WIPP 
Underground, such as maintenance, operations support, and support of scientific inquires. In the event of 
loss of electrical power, the Air Intake Shaft Hoist motor can be electrically powered by the WIPP site 
backup diesel generators. 

The Waste Hoist is an electrically driven friction hoist. The Waste Hoist motor is a direct-connected 600-
horsepower DC motor. The Waste Hoist maximum rope speed is 500 feet per minute. There are two brake 
units acting on each of the two brake discs on the hoist drum. The brake units are normally applied and 
are spring set and hydraulically released. Either set of brakes can stop a fully loaded conveyance under all 
conditions. In the event of a control failure, power failure, or loss of hydraulic pressure, the brake units 
automatically return to their normal applied position. There are two separate brake hydraulic systems and 
if there is a loss of pressure in the primary system, the hoist brake system will automatically switch to the 
standby system. The hoist control system will set the brakes by dumping the brake hydraulic system 
pressure if for any reason the brake hydraulic pressure is not released within a few seconds after the 
application of the brake set signal. The hoist control system is equipped with indications for brake set, 
brake released, and brake wear. 

The Waste Hoist Control System monitors system operations and conditions and if it detects malfunctions 
or abnormal operations (such as over-travel, over-speed, power loss, circuitry failure, or starting in the 
wrong direction) it actuates an alarm for that condition and shuts down the hoist. Eleven signals, two 
analog and nine contact, are generated by the Waste Hoist Control System during Waste Hoist operations. 
These signals provide local indications and are transmitted to the CMR for remote monitoring. 

The main purpose of the Waste Shaft Conveyance is to transport TRU waste from the WHB to the Waste 
Shaft Station. It could be used to transport TRU waste from the Waste Shaft Station to the WHB. It is also 
used to transport personnel, material, and equipment. Personnel, material, and equipment are not 
transported at the same time TRU waste is transported. The Waste Hoist Tower structure fully supports 
the Waste Hoist motor and drum, control system, brake system, deflection sheave, and electrical power 
system (transformer, power supply, etc.) and is designed to withstand the DBE. The Waste Hoist systems 
in the shaft and all shaft furnishings are designed to resist the dynamic forces of the hoisting operations 
(the dynamic forces are greater than the seismic forces on the Underground facilities). 

The Waste Shaft Conveyance is designed for a maximum payload of 90,000 pounds. During loading and 
unloading operations, the conveyance is steadied by fixed guides. A chairing device, located at the Waste 
Shaft Station, prevents the conveyance from moving up or down because of rope stretch when heavy 
loads are removed from or added to the conveyance. 

Hoist, tail, and guide ropes are provided for the safe operation of the Waste Shaft Conveyance and the 
counterweight. There are six hoist head ropes, any two of which can support the weight of the shaft 
conveyance, the counterweight, and the maximum shaft conveyance load. The three tail ropes are used to 
approximately balance the weight of the six head ropes. There are four guide ropes for the conveyance 
and two guide ropes for the counterweight. Tension on the guide ropes is maintained by weights on the 
bottom of each rope. 

A conveyance and counterweight over-travel arrester system will stop movement if the normal control 
system fails. Four timbers are provided at the tower and the sump regions for both the conveyance and the 
counterweight to assist in absorbing energy to stop an over-traveling conveyance or counterweight. 
Retarding frames rest in notches either at the top of the wood arresters (sump area) or at the bottom of the 
wood arresters (tower area). The retarding frames have knives that cut into the timbers if driven by the 
conveyance or the counterweight. 
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If the conveyance over-travels against the upper crash beams and the head ropes fail, safety lugs on the 
conveyance mate with pivoting dogs on the catchgear mounted in the head frame to prevent the 
conveyance from falling if the head ropes break. The counterweight catchgear system functions in a 
similar fashion to stop the counterweight from falling. Each catchgear frame is mounted on a hydraulic 
shock absorber that absorbs energy from a descending conveyance or counterweight. 

Emergency stop buttons are provided at the MCS and the control stations at the Waste Shaft Collar, at the 
Waste Shaft Station, and on the conveyance. The emergency stop buttons are operable in all modes of 
hoist operation, and when pressed, will deenergize power to the hoist motor and the hoist brake hydraulic 
systems, setting the hoist brakes. 

At the beginning of each shift, inspections of the Waste Shaft Conveyance, rope attachments, cage doors, 
and collar doors are made. The hoist operator visually inspects the hoist and hydraulic systems for general 
condition and possible leaks. The communication systems between the hoist operator, top lander, bottom 
lander, and the conveyance are tested and verified to be operational. Finally, the operator confirms the 
correct operation of the emergency stop tripping logic, limit switches, over-travel, position indicator, and 
braking mechanisms and the empty conveyance is operated through one round-trip. If all inspections and 
tests are satisfactory, the Waste Hoist system is released for operation. 

The Waste Shaft is inspected weekly to detect fracturing, corrosion, deterioration, and water intrusion. A 
comprehensive preventive maintenance program, including all required MSHA inspections, is in place. 
Additional testing and inspections are identified in the Underground Hoisting SDD (SDD UH00). The 
Waste Shaft, Waste Hoist, and Waste Shaft Conveyance arrangement is shown on Figure 2.4-13. 

2.4.4.2 Underground Facilities 

2.4.4.2.1 General Design 

The WIPP Underground facilities provide the access, space, facilities, and equipment that directly support 
scientific programs; waste transport, emplacement, and disposal; and the mining, construction, and 
maintenance processes performed Underground. The Underground facility is centrally located within the 
16-section WIPP site boundary and covers a footprint of approximately 550 acres. The Underground 
facility is located 2,150 feet below the surface in bedded salt of the Permian Salado Formation. The 
Salado Formation extends from about 850 feet below the surface to about 3,000 feet below the surface. 
Halite is the most abundant mineral in the Salado Formation. A potash zone exists about 200 feet above 
the facility level. The facility horizon lies within a 40-foot-thick unit of halite, argillaceous halite, and 
polyhalitic halite. 

This underground facility is maintained and operated in accordance with 30 CFR 57, “Mine Safety and 
Health Administration, Safety and Health Standards – Underground Metal and Nonmetal Mines,” and the 
New Mexico Mine Safety Code for All Mines administered by the New Mexico Bureau of Mines (19.6.5 
NMAC). The WIPP Underground facility is an MSHA Category IV, or a noncombustible and non-gassy 
mine. 

Locations in the Underground are identified with a coordinate system centered on the Salt Handling Shaft. 
A drift that runs north and south that is located 300 feet east of the Salt Handling Shaft is identified as 
E300. A location in drift E300 that is 90 feet south of the Salt Handling Shaft is identified as E300/S90. 
The Exhaust Shaft is at S400/E475, the Air Intake Shaft is at N0/W625, and the Waste Shaft is at 
S400/E25. 
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The various areas are separated by salt pillars and ventilation system bulkheads. Bulkheads, overcasts, 
and airlocks are constructed of noncombustible materials except for flexible flashing used to 
accommodate salt movement. Some mining construction activities may be required in an active disposal 
panel; however, the activities can be separated from the disposal processes and areas by schedule or time, 
ventilation controls, and temporary bulkheads. Underground mining procedures and cavity dimensions 
incorporate the results of the salt creep analysis in Waste Isolation Pilot Plant Design Validation Final 
Report (DOE/WIPP 86-010). 

The Underground support facilities and their ventilation flows in the shaft pillar area are shown in 
Figure 2.4-14. The support facilities include a maintenance area, vehicle parking area with plug-in battery 
charging, sanitary waste transfer station electrical substation, welding shop, offices, materials storage 
area, emergency vehicle parking alcoves, a diesel equipment fueling station, and a mechanical shop. 

2.4.4.2.2 Experiments in Experimental Facilities Area 

The Experimental Facilities Area was initially used for evaluating the interaction of simulated waste and 
thermal sources on bedded salt under controlled conditions. Portions of this area are now used for 
conducting scientific experiments, including the Enriched Xenon Observatory (EXO), the Segmented 
Enriched Germanium Assembly (SEGA) and Multiple Element Germanium Array (MEGA), and the 
Copper Electro Forming Project (CEP). 

The EXO experiment investigates neutrino-less double-beta decay, a rare type of nuclear process that may 
allow measuring the mass of neutrinos. The EXO facilities are at E300 between N1100 and N1400. 

The SEGA and MEGA experiments investigate double-beta decay to determine the mass of the neutrino. 
The terms SEGA and MEGA refer to a collection of counting stations that support the research goals for 
the experiment originally called the Majorana experiment. The developmental work of the SEGA and 
MEGA collaboration is conducted at the western end of the S90 drift, at approximately W850 in the 
Room Q alcove. 

The CEP, located in the Room Q alcove, is an experiment to measure the natural activity present in 
copper parts fabricated underground using electroforming techniques. Limited amounts of chemicals, 
cryogenic materials, and refrigerants used to support the experiments are stored and used in the 
experiment location. 

The Experimental Facilities Area is also the location of the Salt Disposal Investigations (SDI). The SDI 
includes a proof-of-principle field test for the disposal of heat-generating nuclear waste. The proposed 
field test portion will directly test a safe disposal arrangement in the salt formation that balances heat 
loading with waste and repository temperature limits. The test program will provide knowledge of the 
behavior of the thermomechanical, hydrological, and chemical behavior of salt and wastes disposed in salt 
to form the technical foundation for design, operation, coupled process modeling, and performance 
assessment of future salt repositories for heat-generating waste (DOE/CBFO 11-3470). 

The Salt Defense Disposal Investigations (SDDI) area shares the SDI area. SDDI will test the disposal of 
cooler DOE-Environmental Management (DOE-EM) managed wastes, which covers an intermediate heat 
range relevant to Defense High-level Waste, most of the defense Spent Nuclear Fuel (SNF) inventory, 
and some of the commercial Spent Nuclear Fuel inventory. (A Management Proposal for Salt Defense 
Disposal Investigations (SDDI) for the Disposal of DOE-EM Managed Wastes, draft February 24, 2012). 
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2.4.4.2.3 Emergency Personnel Equipment 

Self-contained Self Rescuers 

WIPP is required by New Mexico State Mining Law 69-8-16 to provide self-contained self-rescuers 
(SCSRs) in the Underground. An SCSR must be available for each person in the Underground. An SCSR 
unit, which is enclosed inside polycarbonate housing, contains a small cylinder of pressurized oxygen and 
a carbon dioxide scrubber. 

The SCSRs are stored in metal enclosures that are either at fixed locations or on movable skids. 

Trauma Kits 

Trauma kits are placed in the Underground to assist in medical emergencies. These kits consist of a metal 
container containing emergency medical supplies including a small cylinder of pressurized oxygen. The 
trauma kits are placed near the Waste Shaft Station and toward the southern end of E140, located such 
that they are not in the path of vehicular traffic. 

2.4.4.2.4 Underground Mining Methods, Layout, and Development 

Mining Methods 

Mining at WIPP is performed by continuous mining machines. One type of continuous mining machine is 
a road header or boom-type continuous miner operating a milling head. The milling head rotates in line 
with the axis of the cutter boom, mining the salt from the face. The mined salt is picked up from the floor 
by the loading apron. The mined salt is pulled through the miner on conveyers and loaded into haul 
vehicles. 

Another type of continuous mining machine is a drum miner operating a head that rotates perpendicular to 
the axis of the cutter boom. The mined salt is pulled through the miner on a chain conveyor and then 
loaded into haul vehicles. Before mining in new areas, probe holes are drilled to relieve any pressure that 
may be present. After mining, vertical pressure-relief holes are drilled up at the main intersections of 
drifts and crosscuts. 

During and immediately after mining, a sounding survey of the excavation ceilings is made to identify 
areas of weakness, which might represent safety or stability problems. Routine sounding of the roof, 
especially in unbolted areas, is commonly performed throughout the life of an opening. Ground control 
inspections and maintenance procedures for the Underground are described in Underground Openings 
Inspections (WP 04-AU1007). 

Hand scaling, removal of salt with the continuous miners, or rock bolting may be accomplished if an area 
is identified as potentially unstable. Specific work packages are developed, as necessary, for mining and 
ground control. 

Development of waste disposal panels is based on the planned waste receipt rate. A panel is completed 
several months before initial waste disposal operations, to minimize the time a panel is open. Reducing 
the time a panel is open reduces required ground control activities within an active waste disposal panel. 
Waste receipt is dynamic and varies depending on generator site operations and weather along 
transportation routes. Panel completion, however, is determined on a panel-by-panel basis. The rate a 
panel is mined depends on several factors, including ground conditions encountered, mining equipment 
availability, and hoisting capacity. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-18 

Mined Material 

The salt removed during Underground mining is brought to the surface by the SH Shaft Conveyance. 
Mined salt is loaded into the 8-ton Salt Handling Skip with a skip measuring and loading hopper, the skip 
is raised to the surface, and the salt is dumped through a chute to surface haulage equipment, which 
transports the salt to the surface salt pile. 

Interface between Mining and Waste Disposal Activities 

Separate mining ventilation and disposal ventilation circuits are maintained by means of bulkheads, 
overcasts, and airlocks made of noncombustible material, except for flexible flashing used to 
accommodate salt movement, in accordance with 30 CFR 57. The use of noncombustible materials along 
with salt surfaces minimizes the likelihood of a fire in one area of the Underground propagating to 
another area. Air pressure in the mining ventilation circuit is maintained higher than in the disposal 
ventilation circuit to ensure that any leakage will result in airflow to the disposal side. The Underground 
ventilation system is discussed in Section 2.7. Panels being mined are in the mining ventilation circuit and 
panels with active waste emplacement are in the disposal ventilation circuit. Any mining necessary in the 
disposal circuit (to address ground control issues) is planned such that it is unlikely to be necessary at the 
active waste face and is not done in the transport path when waste is in transit to the disposal room. 

2.4.4.3 Ground Control Program 

The Ground Control Program at WIPP ensures Underground safety from any potential unplanned rock 
fall from the ceiling or ribs of openings. Ground control is in accordance with 30 CFR 57, Subpart B, 
“Ground Control.” From the time an opening is mined and throughout the life of the opening, action is 
taken to identify and remove or restrain any loose or potentially unsafe ground. Ground control is based 
on the following: 

� Ground stability is maintained as long as access is possible. 

� Ground control maintenance efforts increase with the age of the openings. 

� Ground control plans are specific but flexible. 

� Regular ground control maintenance is required. 

The WIPP Ground Control Program uses observational experience and analysis of salt behavior to 
anticipate future ground support requirements. To provide long-term ground support, the WIPP ground 
control system must accommodate the continuous creep of salt and retain broken fractured rock in the 
roof or walls. To aid in ground control activities, the WIPP Underground is divided into over 100 zones. 
A database containing the current status of each Underground excavation zone is maintained and includes 
the physical state of the zone with respect to geometry, excavation age, ground support, and operational 
use. 

The Ground Control Annual Plan for the Waste Isolation Pilot Plant (DOE/WIPP 02-3212) addresses 
technical aspects of the Underground facility that are concerned with the design, construction, and 
performance of the Underground structures and support systems. Each year, the Ground Control Annual 
Plan is updated to reflect developments in the WIPP ground support practices, materials, and any changes 
in operational requirements. The WIPP Ground Control Plans are living documents that keep ground 
control practice at the WIPP both current and responsive. 
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The WIPP Ground Control Program includes continuous visual inspections of openings, geotechnical 
monitoring, installation of ground support components, and analysis of ground support component 
failures. Ground control support systems may vary as different conditions are encountered. Support 
systems may be subjected to longitudinal and lateral loading because of the rock deformation. The 
anchorage components may undergo lateral deformation because of offsetting along clay seams or 
fractures and increasing tensile loading. 

Visual examinations are performed by Waste Operations personnel. Inspections are performed at the 
beginning of each shift, weekly, monthly, and annually. Geotechnical field activities include data 
collection from geotechnical instrumentation, fracture surveys, and observations. Monitoring results are 
analyzed in comparison with established design criteria and are used in a variety of computer models. 
Analyses are performed to ensure that rock mass behavior is understood and proper ground control 
measures are instituted. Ground support is designed and specified to meet the requirements of 30 CFR 57, 
Subpart B. Maintenance activities ensure that ground conditions presenting a potential hazard are 
rectified. 

Ground support at the WIPP includes spot bolting, pattern bolting and supplemental bolting. Spot bolting 
as its name implies involves bolting of the ceiling or ribs, typically with mechanically anchored bolts, to 
address localized “spot” areas of potential ground instability. Pattern bolting generally involves the 
installation of a systematic mechanical anchored bolt pattern, in many cases accompanied by chain link 
mesh, over a larger area. Supplement bolting refers to the installation of additional bolts, beyond the 
initial pattern bolting, to provide additional support to an area with potential instability, and may consist 
of resin anchored bolts, chain link mesh and roof mats. The bolts used in bolting activities meet the 
requirements of 30 CFR 57, Subpart B. Periodic inspections of the ground conditions by MSHA provide 
an independent check making certain that the ground support is adequate for the ground conditions. 

Ground control measures in an active panel may include removal of rock, bolting, and floor milling in 
portions of the panel that do not contain waste. Pattern bolting minimizes the need to remove rock from 
the ceilings of disposal rooms; however, milling the floor is expected to ensure the proper room 
dimensions and to ensure a smoother surface for waste transport and disposal. In the event that ground 
control measures are not sufficient to ensure safety, rooms may be closed. 

The roof beam may be removed by mining if it is a cost-effective alternative to bolting or if the roof is 
highly fractured and removal will result in a safer working environment. The roof beam is that portion 
from the roof up to the next competent layer, typically just above the overlying clay and anhydrite layers. 
This option has been exercised in portions of E140 south and areas in the north end of the Underground. 
In the waste disposal area, no removal or remediation of the roof beam is possible after waste is 
emplaced. 

The time expected for the roof beam to contact the waste stack in a panel will vary based on the height of 
a room, the closure rate, and the waste stack configuration. The typical waste stack height for three 
seven-packs of 55-gallon drums and a sack of magnesium oxide (MgO) is approximately 130 inches. The 
repository stratigraphy for panels 1, 2, 7, and 8 are different than for panels 3, 4, 5, and 6. Roof falls were 
actually observed in Site Preliminary Design Validation (SPDV) and consisted of a triangular section of 
roof extending nearly the length and width of the room with its apex 7 feet high (SDD UH00). The SPDV 
had minimal installed ground support. If no waste was emplaced in a room, this type of roof failure could 
be expected for panels 1, 2, 7, and 8. However, with waste placed in a uniform array it is likely that 
ground movement will reduce the distance from the ceiling to the waste stack such that the salt in the 
immediate roof becomes supported by the stack and no fall occurs. The ground control measures installed 
in disposal panels are effective because no roof fall in the active disposal panels has occurred and no 
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known roof falls have occurred in closed panels. However, roof bolts do, and are expected to, fail. Bolt 
failure is based on stratigraphy, when the bolts were installed after mining an opening, and the length of 
the bolt. A database on roof bolt failures is maintained and failed bolts in accessible areas are replaced or 
remediated in a timely manner. 

2.4.4.4 Disposal Facilities 

The disposal facilities provide space for 6.2 million ft3 of TRU waste in TRU waste containers. 
Figure 2.4-15 shows a typical waste container disposal configuration. The main entries and crosscuts in 
the repository provide access and ventilation to the disposal area. The main entries link the shaft 
pillar/service area with the disposal area and are separated by pillars. Typical entries are 13 feet high and 
14 to 16 feet wide. The waste disposal area is designed so that each panel contains seven rooms. The 
locations of the panels are shown in Figure 2.4-2. Rooms within a panel have approximate dimensions of 
13 feet high by 33 feet wide by 300 feet long. The rooms are separated by 100-foot-wide pillars. 
Boreholes are used for disposing of RH waste canisters. Boreholes are drilled into the ribs of the disposal 
rooms and room entries, to a depth of approximately 17 feet with a diameter of approximately 30 inches. 
The access and exhaust drift boreholes are approximately 34 feet from the corners of salt pillars that 
separate disposal rooms. Inside the disposal rooms, boreholes are located approximately 26 feet from the 
corner. 

The amount of TRU waste in each panel/room is limited by thermal, structural, and physical 
considerations, and emplacement is designed not to exceed 10 kilowatts per acre. Based on criticality 
analysis, a spacing of 30 inches or greater between centers for RH waste canisters is allowed. Typical 
spacing will be 8 feet center-to-center for canister emplacement. A shield plug and shield ring provide 
shielding between the RH canister in the borehole and the room. 

CH waste is received at the WIPP site in drum assemblies, SWBs, SLB2s, or TDOPs. Drum assemblies 
and SWBs are stacked three high, and may be intermixed within rows and columns. Shielded containers 
will be received in a HalfPACT, in a three-pack configuration on a triangular pallet, surrounded by radial 
and axial dunnage components. The three-packs are stacked on a slip-sheet, a maximum of two high of 
the same three-packs, in the interstitial spaces among the CH TRU waste. No other waste assemblies or 
backfill MgO sacks will be placed on the top of a three-pack assembly of shielded containers. SLB2s are 
placed directly on the ground along the ribs or across the waste face and may also be intermixed within 
rows and columns. TDOPS are placed on the bottom row. Four-packs of 85-gallon drums and three-packs 
of 100-gallon drums are placed on top of assemblies of the same type or placed on the top row for 
stability reasons. One waste assembly, with the exception of TDOPs and SLB2s, may be stacked on top 
of an SLB2 to form a two-tiered stack. 

If waste volumes disposed in the eight panels fail to reach the design capacity, the DOE may use the four 
main entries and crosscuts adjacent to the waste panels. Drifts E300, E140, W30, and W170 from S1600 
to S3650 are approximately 2,050 feet long. East–west crosscuts in this area are approximately 470 feet 
long. The layout of these excavations is shown on Figure 2.4-2. 

2.4.4.5 Magnesium Oxide Backfill 

“Assurance Requirements” (40 CFR 191.14, Subparagraph d), requires disposal systems to use different 
types of barriers (engineered and natural) to isolate the wastes from the accessible environment. 
“Engineered Barriers” (40 CFR 194.44) states that disposal systems shall incorporate engineered 
barrier(s) designed to prevent or substantially delay the movement of water or radionuclides toward the 
accessible environment. MgO is used to provide an engineered barrier that decreases the solubility of the 
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actinide elements in TRU waste. MgO essentially consumes the carbon dioxide that would be produced 
by microbial consumption of cellulose, plastic, and rubber in the emplaced CH waste. 

The WIPP receives the MgO in woven polypropylene super sacks, each containing approximately either 
3,000 or 4,200 pounds of MgO. The super sack is constructed such that it retains its contents for at least 
two years after emplacement without rupturing from its own weight. The super sacks are delivered to the 
Underground using current shaft and material handling processes. Forklifts with push/pull attachments 
emplace the super sacks in the waste stack. In the event a super sack is breached, MgO is nonhazardous. 
MgO is an acceptable fire-extinguishing agent in the DOE complex where the potential for metal fires is 
present, such as in glovebox operations at generator sites (DOE-STD-1066-99). While the use of MgO in 
the WIPP Underground is not based on its acceptability as a fire extinguishing agent, in the event of a fire 
that may impact the disposal array, the powdered MgO would tend to suppress a fire in the waste array. 

A super sack of MgO is placed on top of waste containers in the disposal array. One super sack of MgO is 
typically placed on every other column and is typically sufficient to eliminate the carbon dioxide 
produced from the cellulose, plastic, and rubber contained in non-compacted waste. Additional MgO 
super sacks may be required for emplacement of compacted waste or other engineering-approved 
configurations because of the increased amount of cellulose, plastic, and rubber in the compacted waste. 

2.4.4.6 Panel Closure System 

On completion of waste emplacement in each disposal panel, ventilation in that panel is no longer 
necessary. The installation of a permanent panel closure system is a requirement of the HWFP. 
Figure 2.4-16 shows the approved permanent panel closure system that isolates a filled panel from the 
active portions of the disposal area. There is also an interim panel closure system that may be used. 

The permanent panel closure system is a 12-foot-thick block and mortar explosion-isolation wall and a 
concrete barrier. The explosion-isolation wall component has been installed in the entries to panels 1, 2, 
and 5. Panel closure removes the panel from active ventilation such that there is no ready path for 
radiological or hazardous releases to propagate to areas outside the panel. Panel closure also prevents 
events outside the panel from breaching waste containers inside the closed panel. The panel closure has 
been shown through analysis to withstand a postulated methane explosion in the panel (40 CFR 194.44; 
DOE-STD-1066-99). 

The interim closure system (Figure 2.4-17) consists of a substantial barrier and isolation bulkhead which 
has been installed in panels 3 and 4 and may be used in subsequent panels. This type of barrier allows 
monitoring of gas generation in a filled panel. The substantial barrier consists of a run of mine salt (or 
other suitable nonflammable fill material) placed against the waste face such that the height is halfway up 
the top tier of waste at the face and extends at least 10 feet beyond the base of the waste array into the 
panel entries. The chain link and brattice cloth are secured to the roof, ribs, and substantial barrier to 
minimize airflow through the filled panel. The substantial barrier prevents the top tier of waste from 
falling the full height of the waste stack. An isolation bulkhead or ventilation bulkhead is installed on the 
entry side of the substantial barrier to further reduce airflow and prevent human access to the filled panel. 
Sample lines for gas sampling and cables for geotechnical monitoring equipment pass between the 
flashing of the isolation bulkhead and the salt. The substantial barrier and isolation bulkhead protect the 
waste face from operational events in the entries such as vehicle collisions and fires. 

While ground movement in a closed panel has the potential to breach waste containers, there are no 
expected radiological releases from closed panels. The substantial barrier and isolation bulkhead restricts 
airflow through closed panels to minimize the motive force for radioactive or hazardous material 
transport. Ground movement over time will further reduce airflow through a filled panel. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-22 

Gas generation rates in a filled panel are expected to be low, less than 1 percent methane (20 percent of 
the lower explosive limit (LEL)) and less than 1 percent hydrogen (25 percent of the LEL) after five years 
Golder, pers. comm. 2006; WTS, pers. comm. 2006). If gas generation rates increase or observed ground 
conditions in the entries of panels closed with substantial barriers and isolation bulkheads indicate future 
instability, the explosion-isolation wall can be installed. 

2.4.4.7 Geotechnical Monitoring Program 

The safety of the Underground excavations is evaluated based on criteria established from actual 
measurements of rock behavior. The Geotechnical Monitoring Program provides measurement of rock 
mass performance for design validation, routine evaluation of the safety and stability of the excavations, 
and information necessary to predict the short- and long-term behavior of Underground excavations. The 
criteria are regularly evaluated and modified as more field data are collected from the actual performance 
of the Underground openings. The instrumentation for open panels includes at least one borehole 
extensometer installed in the roof at the center of each disposal room. The roof extensometers monitor the 
dilation of the immediate salt roof beam and possible bed separations along clay seams. 

Data collection, analyses, and evaluation criteria indicate changes in measured room closure rates over 
time and when those measured room closure rates exceed projected values. Areas where observed rates 
vary significantly from projected values are monitored more closely to determine the cause of the 
variance. If the cause is not related to mining activity, additional field investigation is undertaken to 
characterize the conditions. If the field data indicate ground conditions are deteriorating, corrective 
actions are performed. If ground conditions in a disposal room deteriorate and cannot be cost-effectively 
remediated, the room may be closed. 

Geologic investigations also include geologic and fracture mapping and seismic monitoring. Borehole 
inspections can detect displacements, fractures, and separations occurring in the strata immediately 
surrounding the excavations. The results of geologic investigations provide continued confidence in the 
performance and geology of the site with respect to site characterization.  

Geotechnical data and the results of the geotechnical investigations are reported annually in the WIPP 
Geotechnical Analysis Report (DOE/WIPP 11-3177). The report describes monitoring programs, 
geotechnical data collected during the previous year, and the techniques used for data acquisition. The 
report details the geotechnical performance of the Underground excavations, including shafts, and 
provides an evaluation of the geotechnical aspects of performance with respect to relevant design criteria. 
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Figure 2.4-2. Underground Facilities 
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Figure 2.4-4. Waste Handling Building Plan (Ground Floor) 
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Figure 2.4-5. Waste Handling Building Plan (Upper Floor) 
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Figure 2.4-7. CH Waste Transport Routes in the Waste Handling Building 
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Figure 2.4-8. Pictorial View of the Remote-Handled Surface Facilities 
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Figure 2.4-9. Details of Upper Hot Cell 
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Figure 2.4-11. Details of Upper Hot Cell Complex at Cross Section E-E 
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Figure 2.4-12. Exhaust Filter Building 
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Figure 2.4-13. Waste Shaft, Hoist, and Conveyance Arrangement 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-37 

 

Figure 2.4-14. Underground Layout and Ventilation Flow 
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Figure 2.4-15. Typical Waste Disposal Configuration 
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Figure 2.4-16. Panel Closure System 
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Figure 2.4-17. Substantial Barrier and Isolation Bulkhead 
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2.5 RH WASTE HANDLING EQUIPMENT AND PROCESS DESCRIPTION 

This section describes the WIPP RH waste handling equipment and process, which begins at the gate of 
the WIPP facility where RH waste arrives by truck (Figure 2.5-1). Two types of trailers may be used to 
ship the RH-TRU 72-B shipping container: one where the container is rotated from horizontal to vertical 
using an overhead crane and one that uses hydraulics to rotate the RH-TRU 72-B shipping container. The 
10-160B shipping container does not require rotation to remove it from its trailer. Either type of trailer is 
positioned in the RH Bay of the WHB using a trailer jockey or the transport tractor. Diagrams of the RH 
waste handling processes are shown in Figure 2.5-2 and Figure 2.5-3. 

2.5.1 RH Waste Shipping Containers 

2.5.1.1 RH-TRU 72-B Shipping Container 

The RH-TRU 72-B shipping container is a stainless-steel, lead-shielded container designed to provide 
double containment for shipment of TRU waste materials (Figure 2.5-4). The packaging consists of a 
cylindrical stainless-steel and lead container body, a separate inner stainless-steel vessel, and foam-filled 
impact limiters at each end of the container body. The shipping container is designed to safely transport a 
single RH waste canister. The three types of RH waste canisters are the RH-TRU 72-B, the NS15, and the 
NS30. The maximum payload weight is 8,000 pounds. 

The RH-TRU 72-B shipping container body consists of a 1.5-inch-thick, 41.1-inch outer diameter 
stainless-steel outer shell, and a 1.0-inch-thick, 32.4-inch inside diameter stainless-steel inner shell, with 
1.9 inches of lead shielding between the two shells. A 5-inch-thick bottom forging is welded to the outer 
container. The outer container is closed by a 6-inch-thick stainless-steel lid with 18 evenly spaced 
1.25-inch-diameter bolts. The main closure lid has a double-bore-type O-ring seal. The containment seal 
is the inner butyl O-ring seal, which is leak testable. The outer container lid has a seal test port and a 
vent/sampling port sealed with butyl O-rings. The approximately 27,900-pound outer container provides a 
containment boundary for the payload and acts as an environmental barrier. The lead shielding ensures 
the surface radiation levels are below DOT limits. 

The separate inner vessel is constructed of a 1.5-inch-thick bottom forging welded to a 0.4-inch-thick, 
32-inch outside diameter shell. The 6.5-inch inner vessel lid is secured by eight evenly spaced 7/8-inch-
diameter bolts and has three test ports, one of which is designated as the vent/sampling port. The inner 
vessel cavity has a minimum diameter of 26.5 inches and is 121.5 inches long. The approximately 4,000-
pound inner vessel provides a containment boundary for the RH waste canister. 

The RH-TRU 72-B shipping container is certified by the NRC in accordance with “Special Requirements 
for Plutonium Shipments” (10 CFR 71.63) and RH-TRU 72-B Certificate of Compliance (NRC 2011). 
The general shipping container arrangement, shown in Figure 2.5-5, includes impact limiters, weighing 
approximately 2,500 pounds each, at each end of the shipping container that function to provide 
protection of the seal areas during the hypothetical transport accident events. Each impact limiter is 
constructed of polyurethane foam-filled stainless steel attached to the outer container with six evenly 
spaced 1.25-inch-diameter bolts. The maximum gross weight of an RH-TRU 72-B shipping container 
with impact limiters and a fully loaded RH waste canister is 45,000 pounds. 

The impact limiters are provided with lifting lugs, allowing the use of rigging for handling. Both of the 
shipping container lids have bayonet sockets in the outside center for insertion of lifting fixtures. Both 
lids are also provided with threaded holes for insertion of lifting bolts or eyes. The shipping container has 
two transport trunnions, used for support during transport and as a mounting point for the RH-TRU 72-B 
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RCTC. It also has four handling trunnions, located 90 degrees apart at the lid end, used for lifting in the 
RH Bay and CUR. There are two trunnions located at the opposite end used for rotating the container 
from the horizontal to the vertical position. 

2.5.1.2 10-160B Shipping Container 

This shipping container is not currently in use at WIPP. The 10-160B shipping container is a steel, lead-
shielded container designed to provide single containment for shipment of 55-gallon drums of RH waste. 
The packaging consists of a cylindrical carbon-steel and lead body with an impact limiter at each end. The 
10-160B is designed to safely transport ten 55-gallon drums of RH waste in two-stacked drum carriage 
units holding five drums each. The maximum payload weight is 14,500 pounds. 

The container body consists of a 2.0-inch-thick, 78.5-inch outer diameter carbon-steel outer shell, and a 
1.1-inch-thick, 68-inch inside diameter carbon-steel inner shell, with 1.9 inches of lead shielding between 
the two shells. A 5.5-inch-thick flat circular steel bottom plate is welded to the inner and outer shells. The 
lead shielding ensures that the surface radiation levels are below DOT limits. The internal cavity has a 
diameter of 68 inches and is 77 inches high. The overall length of the container without impact limiters is 
88 inches. An 11-gauge stainless-steel thermal shield surrounds the container outer shell in the region 
between the impact limiters. The container is closed by a 5,300-pound, 5.5-inch-thick steel primary lid 
that is attached to the container with 24 evenly spaced 1.75-inch-diameter bolts. The lid closure is made 
in a stepped configuration to eliminate radiation streaming at the lid/container body interface. A double 
O-ring provides the lid-to-container seal. 

The primary lid has a 31-inch-diameter opening that is equipped with a secondary lid. The 2,150-pound, 
5.5-inch-thick, 46-inch-diameter steel secondary lid is attached to the center of the primary lid with 
12 evenly spaced 1.75-inch-diameter bolts. The secondary lid has multiple steps machined in its periphery 
that match those in the primary lid, eliminating radiation-streaming pathways, and is sealed to the primary 
lid by a double O-ring. 

The 10-160B shipping container is certified by the NRC in accordance with 10 CFR 71.63 and 10-160B 
Certificate of Compliance (NRC 2010). The 10-160B shipping container arrangement includes impact 
limiters at each end of the shipping container. The upper (lid end) impact limiter weighs 5,300 pounds 
and the lower weighs 5,200 pounds. Both impact limiters extend about 12 inches beyond the outside wall 
of the shipping container and are installed before transport. Each 102-inch outside diameter impact limiter 
is constructed of polyurethane foam-filled stainless steel. The impact limiters are secured to each other 
around the container by eight ratchet binders. The maximum gross weight of a loaded 10-160B shipping 
container with impact limiters is 72,000 pounds and its overall length is 130 inches. The impact limiters 
are provided with lifting lugs, allowing the use of rigging for handling. The 10-160B shipping container is 
equipped with four tie-down lugs welded to the outer shell, which also has two lifting lugs and two 
redundant lifting lugs, which are removed during transport and reinstalled for waste handling operations. 
The secondary lid is equipped with three lifting lugs used to lift both lids. Both lids are covered by the top 
impact limiter and rain cover during transport. 

2.5.2 RH Waste Containers and Canisters 

RH waste containers approved for disposal at the WIPP include 55-gallon drums shipped in a 10-160B 
shipping container and RH waste canisters inside an RH-TRU 72-B shipping container. The RH waste 
canisters and 55-gallon drums are equipped with filtered vents that allow aspiration, preventing internal 
pressurization of the container and minimizing the buildup of flammable gas concentrations, and 
preventing the escape of radioactive particulates. 
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2.5.2.1 RH Waste Canister 

The RH  waste canister is a carbon- or stainless-steel single-shell container with an outside diameter of 
26 inches, a wall thickness of 0.25 inch, and an overall length of approximately 121 inches (Figure 2.5-5). 
It has an inside diameter of approximately 25.5 inches with an inside length of approximately 108 inches. 
The dished head with an integral WIPP standard lift pintle is attached to the shell after the canister is 
filled with waste. The canister is vented using a suitable filter and can be direct loaded or loaded with 
three drums of radioactive waste, each with a vent filter. The RH waste canister may have either a welded 
or a mechanically attached lid. 

2.5.2.2 Neutron-shielded Waste Canisters 

The neutron-shielded waste canister is an augmented RH-TRU 72-B waste canister and is available in two 
new configurations: NS15 and NS30. A neutron-shielded waste canister incorporates internal neutron 
shielding components that provide two levels of supplemental shielding for approximately 15- and 
30-gallon inner containers (drums), respectively. The additional neutron shielding ensures that any 
surface level dose rates on the outer shipping container are below DOT transportation limits. The 
canisters are designed to be used for the shipment of specific TRU waste forms in the RH-TRU 72-B 
shipping container. The RH-TRU 72-B shipping container accommodates one neutron-shielded waste 
canister. 

The NS15 waste canister (Figure 2.5-6) is essentially identical to the NS30 with appropriate modification 
to accommodate a thicker neutron shielding insert (with minimum pipe thickness of 3.288 inches) and 
weighs approximately 2,070 pounds empty. The NS15 is designed to carry three 15-gallon steel payload 
drums with each drum and its contents weighing approximately 337 pounds. 

The NS30 waste canister (Figure 2.5-7) is a removable-lid canister with a high-density polyethylene 
neutron-shielding insert with minimum pipe thickness of 1.412 inches. It is approximately 26 inches in 
diameter and approximately 120 inches tall, weighs approximately 1,660 pounds empty, and has a 
maximum gross weight of 3,100 pounds. It is designed to carry three 30-gallon steel payload drums with 
each drum and its contents weighing approximately 480 pounds. 

2.5.3 RH Waste Casks 

There are two types of RH Waste Casks: the Facility Cask and the LWFC. 

2.5.3.1 Shielded Insert 

The shielded insert is specifically designed to be used in the Transfer Cell to hold and transport loaded 
facility canisters from the Upper Hot Cell until loaded into the RH waste canister The shielded insert, 
designed and constructed similar to the RH-TRU 72-B shipping container, has a 29-inch inside diameter 
and an inside length of 130.5 inches to accommodate the facility canister. The shielded insert is installed 
on and removed from the Transfer Cell Shuttle Car in the same manner as the RH-TRU 72-B shipping 
container. 

2.5.3.2 Facility Cask 

The Facility Cask (Figure 2.5-8) is a double end-loading shielded container, weighing approximately 
67,000 pounds empty and 75,000 pounds loaded (with a maximum weight waste canister of 8,000 
pounds). The Facility Cask is approximately 165 inches long with an approximate height of 98 inches and 
consists of two concentric steel cylinders with the annulus between them filled with lead. The internal 
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cylinder has a 30-inch diameter and a 0.50-inch wall thickness. The outer cylinder has an external 
diameter of 41.75 inches with a wall thickness of 0.625 inch. The lead annulus is 4.75 inches thick. The 
robustness of the Facility Cask serves to prevent any breach of the waste canister. The Facility Cask is 
designed such that it maintains its shielding integrity when dropped from a height of up to 102 inches The 
equivalent impact load is 1 g horizontal and 13 g vertical (SDD WH00). The Facility Cask has two 
support trunnions located approximately mid-length at 180 degrees from each other. The trunnions are the 
support points of the FCTC. The Facility Cask has a motor-operated gate-type shield valve at each end 
used for loading and unloading RH waste canisters. Both shield valves are electrically operated with 
manual overrides and have spring-loaded pins that lock the valve gates closed. Compressed air is used to 
release the locking pins to permit the valves to be opened. The Facility Cask shield valves have 
approximately 9-inch-thick steel blocks and are designed to support the weight of a fully loaded RH waste 
canister when they are closed and the cask is vertical. The Facility Cask has two sets of forklift pockets; 
the lower set is used for transport and placement on the Horizontal Emplacement and Retrieval 
Equipment (HERE) or the Horizontal Emplacement Machine (HEM). 

The Facility Cask is designed to provide shielding for an RH waste canister such that the cask surface 
dose rate is less than 200 millirem per hour when the waste canister surface dose rate is 7,000 rem per 
hour. 

Both Facility Cask shield valves are equipped with limit switches to indicate locking pin position 
(retracted or inserted) and shield valve position (open or closed). Additional switches mounted in the face 
of each shield valve housing indicate when the shield bell is in contact with the top shield valve housing 
and when the telescoping port shield ring is in contact with the bottom shield valve housing. 

2.5.3.3 Light-Weight Facility Cask 

The LWFC (Figure 2.5-9) is a double end-loading shielded container, weighing approximately 48,450 
pounds empty and 56,450 pounds loaded (with a maximum weight RH waste canister of 8,000 pounds). 
The LWFC is approximately 165 inches long with an approximate height of 92 inches and consists of two 
concentric steel cylinders with the annulus between them filled with lead. The internal cylinder has a 
30-inch diameter and a 0.50-inch wall thickness. The outer cylinder has an external diameter of 
36.25 inches with a wall thickness of 0.625 inch. The lead annulus is 2.0 inches thick. The robustness of 
the LWFC serves to prevent any breach of the RH-TRU 72-B canister. The LWFC is designed such that it 
maintains its shielding integrity when dropped from a height of up to 102 inches. The equivalent impact 
load is 1 g horizontal and 13 g vertical (SDD WH00). The LWFC has two support trunnions located 
approximately mid-length at 180 degrees from each other. The trunnions are the support points of the 
FCTC. The LWFC has a motor-operated gate-type shield valve at each end used for loading and 
unloading RH waste canisters. Both shield valves are electrically operated with manual overrides and 
have electrically actuated pins that lock the valve gates closed. The LWFC shield valves have 
approximately 8.5-inch-thick steel gates and are designed to support the weight of a fully loaded RH 
waste canister when they are closed and the cask is vertical. The LWFC has two sets of forklift pockets; 
the lower set is used for transport and placement on the HERE or the HEM, and the upper set is used for 
maintenance. 

The LWFC is designed to provide shielding for an RH waste canister such that the LWFC surface dose 
rate is less than 200 millirem per hour when the waste canister surface dose rate is � 100 rem per hour. 

Both LWFC shield valves are equipped with limit switches to indicate locking pin position (retracted or 
inserted) and shield valve position (open or closed). Additional switches mounted in the face of each 
shield valve housing indicate when the shield bell is in contact with the top shield valve housing and 
when the telescoping port shield ring is in contact with the bottom shield valve housing. 
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2.5.4 RH Waste Handling Equipment 

2.5.4.1 RH Bay Equipment 

2.5.4.1.1 140/25-ton Overhead Bridge Crane 

The 140-ton overhead bridge crane with a 25-ton auxiliary hoist is used for RH shipping container 
handling and maintenance operations. The overhead bridge crane is designed to stay on its rails, retaining 
control of the load, during a loss of power or DBE (SDD WH00). The crane is controlled from a radio-
frequency handheld control box operated from the floor of the RH Bay. The 140-ton main hoist has a 
lifting height of 41 feet and the 25-ton auxiliary hoist has a lifting height of 42 feet. 

2.5.4.1.2 Motorized Man Lifts 

Motorized manlifts may be used to provide Waste Operations personnel elevated work platforms for 
access to the RH-TRU 72-B and 10-160B shipping containers while on the transport trailers. Waste 
Operations personnel may use the platforms to perform the initial waste handling activities of removing 
the impact limiters from the shipping containers and performing any work required for readying the 
shipping container for lifting from the trailer. 

2.5.4.1.3 140/25-ton Crane Cask Lifting Yoke  

The 140/25-ton crane cask lifting yoke is a lifting fixture that attaches to either hook of the 140/25-ton 
overhead bridge crane and is designed to lift and rotate the RH-TRU 72-B shipping container by engaging 
its handling trunnions. Figure 2.5-10 shows the 140/25-ton overhead bridge crane with the cask-lifting 
yoke lowering an RH-TRU 72-B shipping container onto the RH-TRU 72-B RCTC. 

2.5.4.1.4 RH-TRU 72-B Road Cask Transfer Car (RCTC) 

The RH-TRU 72-B RCTC is a self-propelled, rail-guided structural-steel car with two A-frame supports 
and a bottom-positioning fixture designed to hold the RH-TRU 72-B shipping container in the vertical 
position. The point of the A-frame is designed to cradle the transport trunnions of the shipping container 
(Figure 2.5-11), while the positioning fixture prevents the cask from moving. 

The four-wheeled car, weighing approximately 3,500 pounds with a load capacity of 40,000 pounds, is 
designed to transport the RH-TRU 72-B shipping container from the transport trailer to the cask 
preparation station and then into the CUR. It also repeats the route in reverse for empty RH-TRU 72B 
shipping containers. Each of the two front wheels of the RH 72-B RCTC is powered by an electric motor. 
The RH-TRU 72-B RCTC rails are located in the east side of the RH Bay and start in the CUR and run 
south about 80 feet, ending near the firewater collection sump by the south wall of the RH Bay. Only one 
RCTC is operated on the rails at a time. 

2.5.4.1.5 10-160B Road Cask Transfer Car 

The 10-160B process is currently not in use at WIPP. The 10-160B RCTC is a four-wheeled, self-
propelled, rail-guided structural-steel car constructed similar to the RH-TRU 72-B RCTC without the A-
frame structure. The 10-160B RCTC, weighing approximately 3,000 pounds with a load capacity of 
approximately 62,500 pounds, is designed to transport the 10-160B shipping container in the vertical 
position from the transport trailer to the cask preparation station and then to the CUR. Angled guides are 
bolted on top of the frame to center the beveled bottom of a 10-160B shipping container on the car and 
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prevent any lateral cask movement. It also repeats the route in reverse for an empty 10-160B shipping 
container. Each of the two front wheels is powered by an electric motor. 

2.5.4.1.6 Cask Preparation Station 

The cask preparation station is a variable-height elevated work platform designed to provide accessibility 
to the RH-TRU 72-B shipping container lid area to allow workers to perform unloading preparations and 
shipment activities such as bolt detensioning/tensioning, container outer lid removal/installation, lid- lift 
fixture installation/removal, radiological surveys, inspections, and minor maintenance. The cask 
preparation station, which straddles the RCTC rails, has a work deck that is vertically adjustable from a 
height of approximately 72 inches to 168 inches above the RH Bay floor. The elevating deck is positioned 
by electrically operated screw jacks controlled from a pushbutton console.  

2.5.4.1.7 10-160B Cask Lid-Lift Fixture 

The 10-160B process is currently not in use at WIPP. The 10-160B container lid-lift fixture has a pintle 
and three 1-inch ball locking pins (Figure 2.5-13). A ball locking pin is inserted into each of the lid-lifting 
lugs to attach the lift fixture to the 10-160B lid. When the 10-160B is in the CUR, the lid-lifting fixture 
pintle is engaged by a facility grapple connected to the Upper Hot Cell crane, and then the lid is lifted into 
the Upper Hot Cell. The 10-160B container lid- lift fixture is attached to the container lid. 

2.5.4.1.8 RH-TRU 72-B Cask Outer Lid-Lift Fixture 

The RH-TRU 72-B outer lid- lift fixture is typically used by the cask preparation station jib crane to 
remove the outer lid from the RH-TRU 72-B shipping container while it is in the vertical position. The 
bottom of the fixture is configured to engage the bayonet socket in the lid and rotated 60 degrees to 
engage the bayonet attachment. Two spring-loaded pins on the fixture are released to secure it in the outer 
cask lid. The pins prevent the inadvertent rotation of the fixture and disengagement of the bayonet 
attachment. 

2.5.4.1.9 RH-TRU 72-B Cask Inner Lid-Lift Fixture 

The pintle on the RH-TRU 72-B cask inner lid- lift tool interfaces with facility grapple lift fixtures. It 
allows remote removal of the inner lid while the cask is in the Transfer Cell. Operators place the fixture 
on the inner lid after the outer lid has been removed. 

2.5.4.1.10 RH-TRU 72-B Cask Inner Lid Alignment Tool 

The RH-TRU 72-B inner lid alignment tool consists of two parts that are installed at the cask preparation 
station. The arm is temporarily bolted in the inner lid. It fits in only one orientation and extends out to fit 
into the guide. The guide is temporarily bolted to the outer vessel after the arm is bolted to the lid. The 
location of the guide is determined by the location of the arm. 

After the RH-TRU 72-B cask inner lid is removed in the Transfer Cell, it may rotate slightly before it is 
placed back on the cask. The two parts of the tool fit together to center and rotate the lid by the arm on the 
lid following the guide as the lid is lowered. 

2.5.4.1.11 10-160B 55-Gallon Drum- Lift Device 

The 10-160B process is currently not in use at WIPP. A drum- lift device (Figure 2.5-13) is installed on 
each 55-gallon drum at the generator site. The drum- lift device is similar in construction to the drum lid 
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bolt ring and is installed on the drum just below the first chine below the lid. The lift device has two 
diametrically opposed wire cable loops that are used to lift the drum from the carriage. When the wire 
cable loops are engaged by a lifting fixture, the symmetrical construction and placement of the drum- lift 
device allows the drum to be suspended, moved, and inserted into a Facility Canister. 

2.5.4.2 CUR Equipment 

2.5.4.2.1 25-ton Crane/Cask-lifting Yoke 

The CUR 25-ton crane is fitted with a dedicated lifting yoke used to lift the RH-TRU 72-B from the 
RH-TRU 72-B RCTC, lower it through the open CUR floor shield valve, and set it in the shuttle car 
inside the Transfer Cell. The bridge rails of the CUR 25-ton crane are attached to the walls of the CUR. 
The crane is designed to stay on its rails, retaining control of its load, during a DBE. The cask-lifting yoke 
lifts the RH-TRU 72-B by engaging handling trunnions. The CUR 25-ton crane has a lifting height of 28 
feet. 

Load cells are located on each hoist cable to provide an indication of cable overload and/or load 
imbalance. In addition to protecting the crane and cask-lifting yoke from damage, the load cells are used 
to prevent the inadvertent decoupling of the cask-lifting yoke from the container-lifting trunnions. 

The control console for the CUR crane is located in the CUR and contains a monitor for viewing Transfer 
Cell operations. 

2.5.4.2.2 CUR Floor Shield Valve 

The CUR floor shield valve has a valve body of carbon-steel plate approximately 6.5 inches thick, 
68 inches wide, and 67.5 inches long. It is supported on four rollers that ride on two floor-mounted flat 
tracks. Four guide rollers mounted in the bottom of the shield keep the shield in line. The shield is 
positioned by a motor-driven ball screw actuator mounted such that the shield valve body rolls under the 
actuator as it moves from the closed to open position. The CUR shield valve is maintained in the closed 
position. The motor actuator includes a brake and limit switch for valve position indication and control. 
The CUR shield valve body weighs approximately 8,500 pounds. The CUR floor shield valve provides 
permanent shielding and separates the CUR and the Transfer Cell. When lowering a RH-TRU 72-B 
shipping container into the Transfer Cell, air pressure in the CUR is maintained higher than in the 
Transfer Cell. The CUR floor shield valve is interlocked to other RH waste handling components as 
follows: 

� The CUR floor shield valve cannot be closed unless the CUR 25-ton crane hook is in the high 
limit position. 

� Access to the CUR shield valve control panel is prevented by the closed CUR shield door 
when the Upper Hot Cell shield plugs are removed. The Upper Hot Cell shield plugs cannot 
be removed while the CUR shield valve or the CUR shield door is open. 

� The CUR floor shield valve cannot be opened unless the Upper Hot Cell shield valve and the 
Transfer Cell ceiling shield valve are closed. 

� The CUR floor shield valve cannot be opened unless the Transfer Cell Shuttle Car is 
positioned under the shield valve and the CUR crane is positioned over the shield valve. 
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2.5.4.3 Upper Hot Cell Equipment 

The Upper Hot Cell Equipment is required for 10-160B processing. The 10-160B process is currently not 
in use at WIPP. 

2.5.4.3.1 Upper Hot Cell Crane 

The bridge of the remote-operated overhead Upper Hot Cell crane has a 32-foot span and can travel about 
96 feet in an east–west direction at a speed of up to approximately 16 feet per minute. The bridge speed 
control is designed to slow its travel speed to a maximum of 8 feet per minute when the bridge is 
approximately 10 feet from the west wall. The Upper Hot Cell crane bridge carries a trolley, load rated at 
15 tons, which can move in a north–south direction approximately 24 feet at a speed of up to 
approximately 15 feet per minute. The trolley speed control is designed to slow its travel speed to a 
maximum of 8 feet per minute when the trolley is approximately 10 feet from the north wall. (The north 
and west walls of the Upper Hot Cell contain the Upper Hot Cell Operating Gallery viewing windows, 
and the speed control is provided to minimize the consequences of a load being carried by the Upper Hot 
Cell crane impacting the windows.) The trolley carries a hoist that supports a grapple rotating block and 
the Upper Hot Cell facility grapple. A hook can be attached to the Upper Hot Cell facility grapple to 
handle loads including loaded or empty 10-160B drum pallet/carriage units, and 55-gallon drums of RH 
waste. The hoist has a lifting height of 64 feet. The crane is designed to stay on its tracks, and to hold its 
load in place, in the event of a DBE or electrical failure (SDD WH00). 

If the Upper Hot Cell crane requires maintenance, it can be moved into the Crane Maintenance Room. In 
the event the crane becomes inoperable while moving a load, an electric override system for the crane and 
grapple are used to safely lower and release the load and then raise the grapple to a position that will 
allow the crane bridge sweep winch to position the crane inside the Crane Maintenance Room. 

The operator control console, located in the Operating Gallery, is hand held to allow the operator to select 
the optimum Upper Hot Cell viewing window location to visually observe the crane operation. 

2.5.4.3.2 Upper Hot Cell Facility Grapple Rotating Block Assembly 

The Upper Hot Cell facility grapple rotating block assembly is a fabricated steel housing consisting of 
four sheaves at the top and a gear drive connected to a clevis at the bottom. The grapple rotating block is 
suspended from the Upper Hot Cell crane by cables passing through the sheaves. The gear drive has a 
motor-driven pinion that rotates the clevis yoke that normally supports a facility grapple. 

2.5.4.3.3 Upper Hot Cell Facility Grapple 

The Upper Hot Cell facility grapple (Figure 2.5-12) is a special lift fixture designed to engage a standard 
WIPP pintle and has a lift capacity of 21,000 pounds. The facility grapple has an axially mounted, 
electrically operated actuator that rotates a drive gear that drives three lifting lugs into or out of 
engagement under the WIPP pintle. In the event of a power failure when the facility grapple is engaged 
on a lifting pintle, the lifting lugs will automatically lock in place. The grapple is equipped with a 
proximity switch interlocked with the drive motor that rotates the pivot dogs. The pivot dogs can only 
rotate when the switch is in contact with a pintle. During lifting, the space between the pintle and the 
proximity switch prevents the pivot dogs from rotating. The Upper Hot Cell facility grapple is identical to 
the FCLR facility grapple described in Section 2.5.4.5. 

A crane hook, rated at 15 tons, can be used with the facility grapple. The hook is attached to a handling 
pintle with a flange. 
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2.5.4.3.4 Upper Hot Cell Shield Plug Lift Fixtures 

There are two Upper Hot Cell shield plug lift fixtures, one for each size shield plug. Both fixtures can be 
used with the Upper Hot Cell crane to remove their respective Upper Hot Cell shield plug, or both shield 
plugs can be removed at the same time using only the large Upper Hot Cell shield plug lift fixture. The 
small Upper Hot Cell shield plug lift fixture resembles a tripod. It is 9 feet tall with a handling pintle at 
the top that is engaged by the Upper Hot Cell facility grapple. The legs are fabricated from 3-inch 
schedule 40 pipe. Each leg has an engagement pin that can engage lifting lugs, on a 13-inch radius, on the 
small shield plug removal adapter. A centering pin is provided near the bottom of the shield plug lift 
fixture to engage the shield plug removal adapter and align the fixture with the removal adapter. The 
fixture is lifted by the Upper Hot Cell crane with the facility grapple installed. The fixture is rotated by 
the rotating block to allow it to engage the shield plug removal adapter lifting lugs. The Upper Hot Cell 
small shield plug lift fixture weighs approximately 400 pounds and has a lift capacity of approximately 
10,000 pounds. 

The shield plug removal adapter is a fabricated steel fixture that is attached to the small shield plug with 
three bolts through holes in its base plate. It has three arms, each with a lifting lug that can be engaged by 
the small Upper Hot Cell shield plug lift fixture. The centerline of the lifting lugs is on a 13-inch radius. 
The adapter has a height of 12.375 inches and weighs approximately 160 pounds. 

The large Upper Hot Cell shield plug lift fixture, similar in design to the small Upper Hot Cell shield plug 
lift fixture, is 11 feet tall and its engagement pins have a 39-inch radius. It is fabricated from 3-inch 
schedule 80 pipe to accommodate a greater lift weight. Its three engagement pins are designed to engage 
the three lifting lugs of the large shield plug removal adapter. The large Upper Hot Cell shield plug lift 
fixture weighs approximately 800 pounds and has a lift capacity of 20,000 pounds. 

2.5.4.3.5 10-160B Drum Carriage Lift Fixture 

The 10-160B drum carriage lift fixture is a pentagon with five legs and a centering guide post with a 
guide pin. Each leg has an engagement pin that engages a lift lug, mounted on a lifting post, on the drum 
carriage. The guide pin slides into the center of the drum carriage center stanchion. Figure 2.5-14 shows 
the 10-160B drum carriage lift fixture and a fully loaded (five 55-gallon drums) drum carriage. The 
10-160B drum carriage lift fixture has a lift capacity of approximately 6,500 pounds. 

2.5.4.3.6 Viewing Windows 

Six Upper Hot Cell viewing windows are provided in the Operating Gallery. Four viewing windows are 
located in the north wall and two in the west wall. The window frames are cast in the 54-inch-thick 
concrete shield wall separating the Upper Hot Cell from the Operating Gallery. The frames are designed 
so that any radiation streaming paths parallel to the optical axis are prevented. The oil-filled shielding 
windows are composed of the frame, leaded shielding glass, cover glasses, and trim frames. The cover 
glasses and gaskets retain the oil in the window housing. The cold side (Operating Gallery) consists of a 
tempered cover glass and three 5-inch-thick lead-shielded glasses. The hot side (Upper Hot Cell) contains 
a 1.5-inch-thick non-browning cover glass. The oil fill provides radiation shielding and acts as a heat 
transfer medium. An oil expansion tank is provided as a means of keeping the window full of oil despite 
the temperature excursions caused primarily by exposure to radiation and the high-intensity lighting in the 
Upper Hot Cell. 
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2.5.4.3.7 Wall-Mounted Manipulators 

There are four wall-mounted heavy-duty manipulators in the Upper Hot Cell, located at two inspection 
stations, which allow operators in the Operating Gallery to reproduce the natural movements and forces of 
the human hand. The operator must exert the same force on the master arm that he wishes to exert with 
the slave arm; however, the tong squeezing motion does have a mechanical force multiplication. The 
manipulators are used for performing tool handling, radiological surveying, and identification of canisters 
in the Upper Hot Cell. The manipulators are mounted in the wall of the Upper Hot Cell using a through 
tube and are equipped with counterweights that limit the motion and speed of travel in the event that the 
operator releases the manipulator control. 

2.5.4.3.8 Overhead-powered Manipulator 

The overhead-powered manipulator is a crane-mounted remotely controlled arm with shoulder, elbow, 
and wrist pivots that can be independently driven. The wrist can support various adapter tools including a 
hook hand and parallel jaw hand. The manipulator is suspended from a rotation-drive assembly, which 
permits full rotation of the manipulator about its vertical axis. The manipulator is attached to the rotation 
drive by two locking pins, which allow for remote removal of the manipulator from the rotation-drive 
assembly. The overhead-powered manipulator is designed to hold its load in place in the event of a loss of 
electrical power or a DBE. 

The rotation drive is attached to the bottom of a telescoping tube that provides manipulator vertical 
motion. There are five square-nested telescoping sections connected in such a way that movement of any 
one tube causes all tubes to move. The telescoping tubes have an up–down travel of approximately 15 feet 
and have a lifting capacity of 5,000 pounds. The telescoping tube assembly is supported by the trolley 
carriage that travels on a bridge assembly. The bridge can travel east–west for approximately 50 feet at a 
speed of up to 22 feet per minute, whereas the trolley can travel north–south for approximately 25 feet at 
a speed of up to 15 feet per minute. 

The control panel for the overhead-powered manipulator includes controls for bridge and trolley, hoisting, 
speed, and manipulator operation, and is located in the Operating Gallery. To protect the viewing 
windows in the north and west walls of the Upper Hot Cell, the overhead-powered manipulator speed 
control is designed to slow the bridge travel speed when the bridge is approximately 10 feet from the west 
wall and to slow the trolley travel speed when the trolley is approximately 10 feet from the north wall. 
The operator controls and indicators are located on a console. 

2.5.4.3.9 CCTV System 

The high-resolution CCTV cameras located in the Upper Hot Cell, the CUR, and Transfer Cell provide 
direct viewing of specific operations. Transfer Cell and Upper Hot Cell operations can be monitored in 
the CUR, the Upper Hot Cell Operating Gallery, the Transfer Cell Service Room, or the FCLR. The 
Upper Hot Cell operations can only be monitored in the Upper Hot Cell Operating Gallery. Each CCTV 
camera includes a camera head, a control unit, and connecting cable. 

2.5.4.3.10 Shielded Transfer Drawer 

The shielded Upper Hot Cell transfer drawer is used to transfer materials, such as radiological smear 
samples and small tools, from the Upper Hot Cell to a transfer drawer enclosure in the Operating Gallery 
(Figure 2.5-15). A motor-driven shield plug blocks the approximately 20-inch opening in the shield wall 
of the Upper Hot Cell. The shield plug travels approximately 46 inches perpendicular to the opening on 
rollers that ride on tracks fastened to a steel frame. 
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The Upper Hot Cell transfer drawer enclosure in the Operating Gallery side of the shield wall has a 
viewing window, two glove ports, and a transfer port. A motor-driven shield plug in the floor of the 
transfer drawer enclosure blocks off the Upper Hot Cell transfer port in the same manner as is done inside 
the Upper Hot Cell. The transfer drawer enclosure shield plug has a travel range of approximately 
38 inches. The motors of the shield plugs are electrically interlocked so that only one shield plug is in the 
open position at any time. The Upper Hot Cell transfer drawer is moved in and out of the shield wall 
opening as the Upper Hot Cell shield plug is moved. A light screen machine guard system is installed 
inside the transfer drawer enclosure to prevent movement of the Operating Gallery shield plug while 
hands, gloves, or other obstructions are protruding though the transfer drawer enclosure glove ports or 
transfer canister port. 

A sample tray is used for transferring the assessment swipes between the Operating Gallery and the Upper 
Hot Cell. The sample tray is manually moved into the shield wall opening and must be completely inside 
the shield wall opening before the Operating Gallery shield plug is closed. 

The transfer drawer is a flat tray, roller-mounted on the drawer carriage that rolls on rails on the bottom of 
the opening of the Upper Hot Cell shield wall. When the Upper Hot Cell shield plug is closed and the 
transfer drawer enclosure shield plug is retracted, the operator can pull the sample tray into the transfer 
drawer enclosure. 

2.5.4.3.11 Upper Hot Cell Shield Valve 

The Upper Hot Cell shield valve body is a carbon-steel plate 6.5 inches thick by 68 inches wide by 
67.5 inches long and is supported on four rollers that ride on two floor-mounted flat tracks. Four guide 
rollers are mounted in the bottom of the shield and ride on the inside edges of the tracks to keep the shield 
in line. The shield is positioned by a motor-driven ball screw actuator that includes a brake and a rotary 
limit switch assembly. The shield valve assembly weighs approximately 10,000 pounds. The shield valve 
provides permanent shielding and separates the Upper Hot Cell and the Transfer Cell. When moving 
waste canisters between the Upper Hot Cell and the Transfer Cell, ventilation airflow is from the Transfer 
Cell into the Upper Hot Cell. Guide tubes are provided between the Upper Hot Cell and the Transfer Cell 
to ensure proper alignment of a canister being transferred between the two locations. The Upper Hot Cell 
shield valve is interlocked to other RH waste handling system components as follows: 

� The Upper Hot Cell shield valve cannot be opened unless the CUR floor shield valve and the 
Transfer Cell ceiling shield valve are closed.  

� The Transfer Cell air supply damper closes when the Upper Hot Cell shield valve is opened. 

� The Upper Hot Cell shield valve cannot be closed unless the Upper Hot Cell facility grapple 
is in the preset high limit position. 

� The Upper Hot Cell shield valve and the CUR floor shield valve must be closed before the 
Transfer Cell ceiling shield valve can be opened. 

� The Upper Hot Cell shield valve and the Transfer Cell ceiling shield valve must be closed 
before the CUR floor shield valve can be opened. 

� The Upper Hot Cell shield valve cannot be opened unless the Transfer Cell Shuttle Car is 
positioned below the Upper Hot Cell shield valve port and the detensioning robot is in the 
home position. 
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2.5.4.4 Transfer Cell Equipment 

2.5.4.4.1 Transfer Cell Shuttle Car and Shielded Insert 

The Transfer Cell Shuttle Car (Figure 2.5-16) is a steel-frame structure with a single cask basket designed 
to accommodate a loaded RH-TRU 72-B shipping container or a shielded insert. The car is used to place a 
cask in four positions: 

1. Under the CUR floor shield valve (CUR port) 

2. Under the Upper Hot Cell shield valve (Upper Hot Cell port) 

3. Under the Transfer Cell ceiling shield valve (FCLR port) 

4. In the RH-TRU 72-B cask lid storage position 

A platform located on the car just west of the cask basket is used to store the inner vessel lid of the 
RH-TRU 72-B cask during canister transfer to the RH Waste Cask. The shuttle car, approximately 22 feet 
long by 10 feet deep by 6 feet wide, has four steel wheels that ride on rails mounted on support trestles, 
and is designed to support its load and remain on the rails in the event of a DBE (SDD WH00). 

The shielded insert, described in Section 2.5.3.1, can also be loaded into the cask basket. The shielded 
insert allows for the shielded transport of Facility Canisters that have a larger diameter than the RH Waste 
Canister from under the Upper Hot Cell port to under the FCLR port. 

Impact limiters are cylindrical containers filled with sand located under each cask/canister handling 
position. The impact limiters are designed to minimize damage to the casks, shielded insert, canisters, and 
the Transfer Cell floor in the event of an accidental drop of a cask or shielded insert by the CUR 25-ton 
crane or a drop of a canister by the FCLR grapple hoist. The impact limiters also help to ensure that the 
RH-TRU 72-B cask, shielded insert, or canister remain upright after being dropped. 

The bottom support beams of the cask basket are connected to the Transfer Cell Shuttle Car with shear 
bolts designed to break away, allowing the cask or shielded insert to fall through the bottom of the basket 
into the impact limiters. This prevents serious damage to the Transfer Cell Shuttle Car structure and aids 
in accident recovery by maintaining the RH-TRU 72-B cask or shielded insert in an upright position. 

The Transfer Cell Shuttle Car is driven east and west by a chain drive system at the west end of the 
Transfer Cell. A solid shaft that penetrates the Transfer Cell wall drives the double-chain sprockets. The 
gear reducer and drive motor are located in the Transfer Cell Service Room. The reducer and drive motor 
are connected by a triple V-belt. A turnbuckle linkage mounted on the gear reducer can adjust belt 
tension. Proper chain drive tension is maintained by two counterweights that hang from the chains near 
the west end of the Transfer Cell. A single chain can move the Transfer Cell Shuttle Car. 

The Transfer Cell Shuttle Car position is sensed by an encoder on the chain drive shaft and controlled by 
the Programmable Logic Controller (PLC) in the FCLR control panel. 

The PLC also controls the speed of the Transfer Cell Shuttle Car through the variable-speed drive to 
allow shifting from high speed to low speed as the programmed stop locations are approached. The 
Transfer Cell Shuttle Car has two over-travel stop limit switches. 
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The shuttle car is interlocked with the CUR floor shield valve, the Upper Hot Cell shield valve, and the 
Transfer Cell ceiling shield valve such that the shuttle car cannot move unless the three shield valves are 
closed. 

2.5.4.4.2 Detension Robot 

The detension robot, located in the Transfer Cell, is used to detension the inner lid bolts of the 
RH-TRU 72-B shipping container. The robot incorporates a torque wrench end-of-arm tool. The robot 
detensioning sequence is initiated and controlled from the operator console located in the FCLR. It can 
also be operated by a pendant located outside the Transfer Cell. Once the detensioning process has been 
initiated, it is controlled by a PLC located in the FCLR console. 

2.5.4.4.3 Swipe Robot 

The swipe robot is used to take swipes of the RH-TRU 72-B inner lid and the waste canister to detect the 
presence of surface contamination before completing the canister transfer from the RH-TRU 72-B 
shipping container to the RH Waste Cask. The swipe robot interfaces with the swipe delivery system. The 
robot is equipped with a specially designed end-of-arm tool with pneumatically operated finger grippers. 
The grippers are designed to interface with the swipe holders. The swipe robot is controlled from the 
operator console located in the FCLR. It can also be operated by a pendant located outside the Transfer 
Cell. 

2.5.4.4.4 Swipe Delivery System 

The swipe delivery system is used to transport swipes from the Transfer Cell to the Service Room for 
counting and then to return clean swipes to the Transfer Cell. The swipe delivery system’s send-and-
receive station is located in the Service Room vent hood. The vent hood is kept at a slightly negative 
pressure with respect to the Service Room pressure. The swipe delivery system interfaces with the send-
and-receive station in the Service Room with an acceptor tube that is mounted adjacent to the swipe robot 
in the Transfer Cell. The swipe delivery system operation is initiated by health physics personnel at the 
send station or automatically when a swipe is placed in a pneumatic swipe carrier at the acceptor tube in 
the Transfer Cell. A blower provides the motive force to send the pneumatic swipe carrier between the 
send-and-receive station and the acceptor tube. The blower exhausts to the Transfer Cell and the vent 
hood exhausts into the RH Bay ventilation system. 

2.5.4.4.5 Transfer Cell Ceiling Shield Valve 

The Transfer Cell ceiling shield valve is located under the port connecting the Transfer Cell to the FCLR. 
The shield valve has a 12-inch-deep steel frame supporting a 42-inch-square shield plate that is 1 inch 
thick. The approximately 8-foot-long frame is bolted to the Transfer Cell ceiling. The electric-motor-
driven screw actuator is attached to the shield plate with a clevis pin. The Transfer Cell ceiling shield 
valve is closed, except during RH Waste Cask loading activities. The valve motor is equipped with torque 
switches that will automatically shut off power if the valve is closed against an object in its path. The 
Transfer Cell ceiling shield valve provides permanent shielding and is interlocked to other RH waste 
handling system components as follows: 

� Transfer Cell ceiling shield valve cannot be opened unless the CUR floor shield valve is 
closed.  

� Transfer Cell ceiling, CUR, and Upper Hot Cell shield valves are interlocked with the 
Transfer Cell Shuttle Car drive so that the Transfer Cell Shuttle Car cannot be moved unless 
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all shield valves are closed. This interlock prevents damage to the canister from Transfer Cell 
Shuttle Car movement during canister transfer. 

� The Transfer Cell ceiling shield valve cannot be closed with the RH Waste Cask bottom 
shield valve open. 

� The Transfer Cell ceiling shield valve cannot be opened if the telescoping port shield is not in 
contact with RH Waste Cask bottom shield valve. 

2.5.4.4.6 Canister Alignment Fixture 

The canister alignment fixture is installed on the Transfer Cell ceiling, adjacent to the Transfer Cell 
ceiling shield valve, in a location that will not interfere with normal Transfer Cell operations. The fixture 
will be used only if an off-normal event occurs that would require an RH Waste Canister to be transferred 
from the RH Waste Cask back into the Transfer Cell. The alignment fixture consists of a tapered conical 
guide welded to a flat alignment plate. Slide rails interface with the alignment plate and are attached and 
aligned to the east side of the Transfer Cell ceiling shield valve steel fame. The installation allows the 
alignment fixture to be positioned by the swipe robot and only when the Transfer Cell ceiling shield valve 
is open. 

2.5.4.4.7 Transfer Cell Cameras 

CCTV cameras and vision cameras are located in the Transfer Cell and are used to provide operators 
direct viewing of Transfer Cell operations. Visuals provided by the cameras can be monitored in the 
CUR, the Upper Hot Cell Operating Gallery, the operator console located in the FCLR, and the Transfer 
Cell Service Room. 

2.5.4.5 FCLR Equipment 

2.5.4.5.1 Facility Cask Transfer Car 

The FCTC (Figure 2.5-17) is a rail-mounted car weighing approximately 7,900 pounds that is powered by 
a variable-speed electric motor that drives two wheels at speeds up to 30 feet per minute. The FCTC has 
two A-frame structures, each with a trunnion saddle to support the RH Waste Cask weight and transport 
the RH Waste Cask in the stable horizontal position on four 18-inch-diameter wheels. It also allows 
rotating the facility cask on its trunnions to the vertical position by the FCRD. The FCTC has brackets 
that engage locking pins on the rotating device to prevent movement of the car while the facility cask is 
being rotated. The FCTC car is designed to perform the following functions: 

� Serve as the platform for the facility cask in the FCLR 

� Transport the facility cask from the FCLR to the Waste Shaft Conveyance 

� Serve as the platform for the RH Waste Cask while the RH Waste Cask is on the Waste Shaft 
Conveyance 

� Transport the RH Waste Cask from the Waste Shaft Conveyance to the E140/S400 
intersection 

An FCTC position limit switch is provided to stop the car in its load position over the telescoping port 
shield. 
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2.5.4.5.2 Facility Cask Turntable 

The Facility Cask Turntable is a circular platform containing tracks to guide the FCTC to the RH Bay or 
to the Waste Hoist Collar from the FCLR. The turntable is supported by air bearings recessed into the 
FCLR floor. Compressed air is manually supplied to the turntable. The turntable can be rotated 
360 degrees to change the direction of FCTC travel. 

2.5.4.5.3 Facility Cask Rotating Device 

The FCRD, a floor-mounted hydraulically operated structure, is designed to rotate the RH Waste Cask 
from the horizontal position to the vertical position for RH Waste Canister loading and then back to the 
horizontal position after the RH Waste Canister has been loaded into the RH Waste Cask. The FCRD is 
equipped with a 40-gallon hydraulic tank and uses hydraulic fluid that has a flash point of 302°F. 
Hydraulic rams are attached to the center of the connecting beams of two rotating arms. One end of each 
rotating arm is attached to a pivot point on the floor-mounted structure, while the other end latches to a 
pivot pin on the RH Waste Cask top shield valve enclosure. Hydraulic rams extend to rotate the RH 
Waste Cask to the vertical position and retract to rotate the RH Waste Cask to the horizontal position. 

2.5.4.5.4 6.25-ton FCLR Grapple Hoist 

The 6.25-ton FCLR grapple hoist, mounted to the ceiling of the FCLR, is designed to maintain control of 
its load during a DBE. The hoist is gear driven by a two-speed induction motor. The hoist has a position 
transmitter that sends a position signal to the control console PLC. A load cell monitors the weight being 
applied to the grapple hoist and provides a signal to the PLC to shut down the hoist if the load is 
excessive. In the event of a power failure, the 6.25-ton FCLR grapple hoist brakes are automatically set 
(SDD WH00). Figure 2.5-18 shows the 6.25-ton FCLR grapple hoist, the shield bell, and the stationary 
alignment sheave. 

2.5.4.5.5 Stationary Alignment Sheave 

The stationary alignment sheave (a single cable pulley) is anchored to the FCLR ceiling above the cask 
loading station. The stationary alignment sheave is used to convert the horizontal travel of the hoist cable 
to the vertical travel of the facility grapple. The load cell is a pin type on which the sheave rotates. The 
cable passes over the pulley and down to the block in the top of the shield bell. The cable then extends 
back to the ceiling, where it is attached to the ceiling. This arrangement provides an accurately positioned 
vertical lift for the facility grapple even though there is a lateral shift of the cable on the hoist drum. A 
limit switch, also part of the stationary alignment sheave, is mounted on a bracket attached to the pulley 
housing and is used to sense the upper travel limit of the shield bell and prevent the facility grapple from 
being raised too high. 

2.5.4.5.6 FCLR Facility Grapple 

The FCLR facility grapple (Figure 2.5-12) is a lifting fixture designed to engage a standard WIPP pintle. 
The facility grapple has an axially mounted, electrically operated actuator that rotates a drive gear that 
drives three lifting lugs into or out of engagement under the WIPP pintle. In the event of a power failure 
when the facility grapple is engaged on a lifting pintle, the lifting lugs will automatically lock in place. 
The grapple is equipped with a proximity switch interlocked with the drive motor that rotates the pivot 
dogs. The pivot dogs can only rotate when the switch is in contact with a pintle. During lifting, the space 
between the pintle and the proximity switch prevents the pivot dogs from rotating. 
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2.5.4.5.7 Telescoping Port Shield 

The telescoping port shield (Figure 2.5-19) is mounted in the floor of the FCLR, centered directly over 
the Transfer Cell ceiling shield valve opening. An electric-motor-driven jacking system is used to raise 
the telescoping port shield to mate with the RH Waste Cask lower shield valve housing during RH Waste 
Canister transfer. Two switches mounted in the face of the RH Waste Cask’s bottom shield valve housing 
are actuated when the telescoping port shield is in contact with the shield valve housing. The telescoping 
port shield must be in contact with the RH Waste Cask before the bottom shield valve can be opened. 

Limit switches mounted above and under the FCLR floor are actuated by the shield ring and indicate 
when the telescoping port shield is fully up and fully down. The telescoping port shield provides radiation 
shielding when the Transfer Cell ceiling shield valve and the RH Waste Cask bottom shield valve are 
open during transfer of an RH into the RH Waste Cask. 

2.5.4.5.8 Shield Bell and Block 

The shield bell (Figure 2.5-20) is a heavy-walled steel casting that provides radiation shielding from the 
RH Waste Canister when the RH Waste Cask top shield valve is open. The shield bell has an 
approximately 18-inch internal cavity to house the facility grapple and the grapple support block. The 
grapple support-block cavity contains the single pulley block and provides a path for the facility grapple 
electrical cable to pass through to the grapple. When not in use, the shield bell rests on the top of the 
facility grapple support block, which is suspended from the grapple hoist. The shield bell is supported by 
the RH Waste Cask when the facility grapple is in use. 

Two switches mounted in the face of the RH Waste Cask’s top shield valve housing are actuated when the 
shield bell is resting on the RH Waste Cask. The shield bell must be in contact with the RH Waste Cask 
before the top shield valve can be opened. 

2.5.4.5.9 Control Console 

The FCLR control console is in a 19-inch-thick concrete wall shadow shield area with a dry shield 
window in the north side of the FCLR. The floor-mounted control console has a PLC, control switches, 
indicators, and a television monitor that displays the Transfer Cell operations. The operator can control 
Transfer Cell and FCLR operations using the FCLR control console. 

2.5.4.6 Underground RH Waste Handling Equipment 

The Underground RH waste handling and emplacement equipment consists of diesel-powered forklifts, 
the HERE, and the HEM. RH waste handling equipment is the largest equipment transporting waste in the 
waste disposal area. 

2.5.4.6.1 Horizontal Emplacement and Retrieval Equipment 

The HERE is used to transfer an RH waste canister from the RH Waste Cask into a horizontal disposal 
borehole. The HERE includes the items listed in Table 2.5-1. 

Table 2.5-1. Horizontal Emplacement and Retrieval Equipment 

Waste Transfer Equipment Borehole-Related Components 

Alignment fixture  RH Waste Cask Shield plug 
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Shield collar  Portable power cable Shield plug carriage 

Leveling platform Control console Shield plug rings 

Staging platform Transfer carriage   

2.5.4.6.2 Alignment Fixture 

The alignment fixture (Figure 2.5-21) provides a reference plane for aligning the waste transfer 
mechanism (WTM) with respect to the borehole to allow waste canister and shield plug installation. It is a 
welded carbon-steel structure consisting of a base plate with three hydraulic jacks and a vertical faceplate 
with holes for attaching and bolting the shield collar. It has two forklift pockets to facilitate its moving. 
The horizontal base supports the front end of the WTM. It has two alignment pins located to ensure that 
the WTM and shield collar line up. 

The three hydraulic jacks are used to align the alignment fixture with the borehole. The hydraulic system 
is powered by a hydraulic pump with a 30-gallon hydraulic tank located on the alignment fixture. The 
alignment fixture has three tilt sensors and three proximity switches. The tilt sensors provide tilt 
information to permit the operator to level the alignment fixture. The proximity switches sense the gap 
between the shield collar and the RH Waste Cask. 

The alignment fixture has four hydraulic locking clamps used to rotate and lock the shield collar to the 
RH Waste Cask. The locking clamps are controlled by a selector switch located on the control console. 
The alignment fixture also has a passive fire suppression system with four discharge nozzles aimed at the 
hydraulic power unit and the leveling jacks. The interlocks between the HERE transfer mechanism, RH 
Waste Cask, and alignment fixture provide the following automatic actions: 

� The RH Waste Cask front and rear shield valves cannot be opened unless the tilt sensors on 
the HERE indicate that the WTM is aligned with the alignment fixture, the proximity 
switches on the alignment fixture detect the RH Waste Cask, and the proximity switches on 
the transfer mechanism detect the RH Waste Cask. 

� The RH Waste Cask shield valves cannot be closed if the HERE transfer mechanism is 
extended beyond the respective shield valve. 

2.5.4.6.3 Alignment Fixture Assembly 

The Alignment Fixture Assembly (AFA), Figure 2.5-22, used for the HERE has been redesigned to 
include a Shield Valve Assembly in place of the shield collar with proximity detection sensors and 
hydraulic actuated cam locking clamps. The proximity sensors are mounted on the Shield Valve 
Assembly so that they will detect the close proximity of an RH Waste Cask (either the facility cask or 
LWFC) and are used as one of the interlock control signals to allow the RH casks front shield valve to be 
opened. The hydraulic cam locks mounted on the shield collar are used to clamp the RH cask to the 
Shield Valve Assembly. The cam locks clamp into matched slots in the RH cask. The fixture has not yet 
been installed. The HERE has not yet been modified to incorporate the Shield Valve Assembly. 

2.5.4.6.4 Leveling Platform 

The leveling platform is a steel frame on which the components that interface with the alignment fixture 
and staging platform are located (Figure 2.5-23). 
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The front end of the leveling platform has two holes that sit on the alignment fixture alignment pins. A 
motor-driven hydraulic pump operates a hydraulic jack located at the rear of the leveling platform. The 
jack is used to align the WTM (consisting of the leveling platform, staging platform, and transfer 
carriage) axis with the axis of the alignment fixture shield collar. 

Three sets of rails are mounted on each side of the leveling platform. The rails support the staging 
platform and interface with roller bearings on the staging platform that allows the staging platform to 
travel on the rails. A staging-platform drive system is mounted on the leveling platform. The drive system 
moves the staging platform in the forward and reverse direction to position the front face of the RH Waste 
Cask against the shield collar. 

2.5.4.6.5 Staging Platform 

The staging platform is a steel frame that rests on roller bearings that engage and ride on the rails of the 
leveling platform. The staging platform supports the RH Waste Cask and transfer carriage, and has a 
hydraulic ram providing linear motion to the transfer carriage. The transfer carriage rides on two rails 
bolted to the top of both sides of staging platform. The staging platform requires a regulated compressed 
air supply to operate the RH Waste Cask locking pins. Figure 2.5-24 shows the staging platform. 

The following control devices are mounted on the staging platform: 

� A tilt sensor used to monitor the longitudinal tilt of the WTM for alignment with the 
alignment fixture 

� A rotary limit switch used to stop the transfer carriage forward and reverse travel motion 
before the travel limits have been reached  

� A two-position detection limit switch, which is activated when the shield plug carriage is 
seated on the staging platform rails 

2.5.4.6.6 Transfer Carriage 

The transfer carriage is a large steel cylinder with its own hydraulic system that is used to push the RH 
waste canister from the RH Waste Cask into the borehole or the shield plug from the shield plug carriage 
into the borehole. 

The rear end of the transfer carriage houses the transfer mechanism and includes heavy wall shielding to 
prevent exceeding radiation dose rate limits when the RH Waste Cask top shield valve is opened. The 
hydraulic drive system that operates the transfer mechanism is mounted to the transfer carriage housing. 

The transfer carriage has roller bearings that ride on the staging platform rails. The staging platform-based 
drive system moves the transfer carriage forward and in reverse to emplace a waste canister. The transfer 
carriage is positioned with the front of the housing against the RH Waste Cask during waste canister 
emplacement. During shield plug emplacement, the transfer carriage is retracted to provide room for 
installing the shield plug carriage on the staging platform. 

The transfer mechanism consists of a double-acting five-stage telescopic hydraulic cylinder attached at 
the plunger end of the transfer carriage housing end plate. The front end of the cylinder is supported by 
two rollers attached to a steel plate, which provides shielding and supports the transfer mechanism 
grapple. The transfer mechanism grapple, similar to the facility grapples used with the Upper Hot Cell 
crane and in the FCLR, is not closed when emplacing either the RH waste canister or the shield plug into 
the borehole. Proximity switches, mounted on the grapple, detect grapple contact with the pintle of the 
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RH waste canister or shield plug. Position switches indicate when the grapple jaws are open or closed. 
The drive motor stops when the transfer mechanism reaches a preset travel distance. If necessary, the 
transfer mechanism can be manually retracted. 

The transfer carriage is equipped with four locking clamps to secure the carriage to the RH Waste Cask 
and shield plug carriage. Multi-turn rotary potentiometers monitor the linear travel distance of the transfer 
mechanism. Three proximity metal-detecting position switches stop the carriage drive when the transfer 
carriage is within 0.5 inch of the RH Waste Cask. 

2.5.4.6.7 Shield Plug Carriage 

The shield plug carriage maintains the shield plug in a horizontal position during emplacement and aligns 
the bottom of the shield plug with the bottom of the RH Waste Cask cavity. The shield plug carriage is 
placed on and supported by the rails of the staging platform, which also supports the transfer carriage. 
The shield plug carriage has two forklift pads to facilitate handling by a forklift and has four roller-
bearing supports that ride on the staging platform rails. 

2.5.4.6.8 Control Console 

The control console for the HERE provides all the controls and information displays necessary to operate 
the waste transfer equipment. The console is mounted on a movable platform to facilitate relocation. The 
console can be located at a sufficient distance from the HERE to ensure radiation doses to the console 
operator are kept as low as reasonably achievable. 

Each step in the operational sequence is controlled by the operator through an electronic process 
controller mounted in the control console. The process controller incorporates interlock functions to 
ensure the proper sequence of operations. 

2.5.4.6.9 Air Compressor 

An air compressor for the HERE provides the air supply to drive the locking pins on the RH Waste Cask 
shield valves to the retracted position so that the valves can be opened. A switch on the control console 
energizes a solenoid that allows air pressure to the locking pins. The air compressor is not used for the 
LWFC because its locking pins are electrically actuated. 

2.5.4.6.10 Portable Power Cable 

The portable power cable is used to electrically connect the HERE to a 480-volt, three-phase, 60-hertz 
power source. 

2.5.4.6.11 Transport Equipment 

The transport equipment consists of wheel assemblies that convert the leveling platform to a trailer-like 
configuration used to move the WTM assembly from one location to another. The assembly can be towed 
by a forklift or tractor. 

2.5.4.6.12 Borehole Shield Plugs 

A shield plug is inserted into the borehole after emplacement of the RH waste canister. It provides 
shielding from the emplaced RH waste canister. The shield plug is a cylinder approximately 61 inches 
long and 29 inches in diameter and is made of concrete shielding material inside a steel shell with a 
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removable pintle placed on a pintle pipe extending from one end of the plug. The shield plug is inserted 
so that the pintle end is facing outward from the borehole after emplacement. Each shield plug has 
integral forklift pockets and weighs approximately 3,900 pounds. 

Steel shielding rings can be used to prevent radiation streaming from the gap between the shield plug and 
the borehole. When used, shielding rings are installed after the shield plug. The rings are made from 
carbon-steel plate, configured with an opening in the center that fits over the center assembly of a shield 
plug. Areas of the shielding rings that do not contribute to the shielding function have cutouts to minimize 
weight to allow operators to install them quickly. 

Shield plugs are transported by a forklift using either the shield plug carriage or the forklift pockets 
provided in the shield plugs. Figure 2.5-25 shows the waste canister and shield plug. 

2.5.4.6.13 41-ton Diesel Forklift 

The 41-ton diesel forklift has a lifting capacity of 82,000 pounds and a maximum lifting height of 
approximately 99 inches. It is used to lift the RH Waste Cask (either the Facility Cask or LWFC) from the 
FCTC and transport it at a speed of approximately 3 to 4 mph to the active RH waste emplacement room, 
where it places the loaded RH Waste Cask on the waste emplacement equipment. It is also used to 
transport the WTM assembly. The forklift has a 50-gallon diesel fuel tank and a 125-gallon hydraulic 
fluid tank. The forklift is equipped with an automatic fire suppression system and a portable fire 
extinguisher. The hydraulic fluid is a water/glycol-based fluid that will not flash or support combustion. 

2.5.4.6.14 20-ton Diesel Forklift 

The 20-ton diesel forklift has a lifting capacity of 40,000 pounds and a maximum lifting height of 
approximately 84 inches. The forklift has a 50-gallon diesel fuel tank and a 64-gallon hydraulic fluid tank. 
It is used to lift and handle the alignment fixture assembly, consisting of the alignment fixture and the 
shield valve assembly. The forklift is equipped with an automatic fire suppression system and a portable 
fire extinguisher. 

2.5.4.6.15 6-ton Diesel Forklift 

The 6-ton diesel forklift has a lifting capacity of 12,000 pounds and a maximum lifting height of 
approximately 72 inches. The forklift has a 37-gallon diesel fuel tank and a 24-gallon hydraulic fluid tank. 
It is used to lift and handle the shield plug carriage and the shield plug. The forklift is equipped with an 
automatic fire suppression system and a portable fire extinguisher. 

2.5.4.6.16 Horizontal Emplacement Machine 

The HEM (Figure 2.5-25) is used to transfer an RH waste canister from the LWFC into a horizontal 
disposal borehole. The HEM will be modified later to accommodate the RH Waste Cask. The HEM 
includes the items listed in Table 2.5-2.  

� The WTM (Figure 2.5-21) and carriage are used to move the RH Waste Cask and push the 
RH waste canisters from the RH Waste Cask into the borehole. 

� The cask carriage is the support carriage that moves the RH Waste Cask or the shield plug 
carriage into contact with the shield valve assembly. 

� The carriage extends the shield valve assembly into the borehole. 
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� The HEM frame assembly includes the machine support frame, drive mechanism, and 
leveling jacks, as well as the HEM control panel and portable drive control box that will be 
used to operate the waste handling equipment and guide the HEM into position, respectively. 

� The HEM control panel is situated away from the HEM during waste emplacement. 

Table 2.5-2. Horizontal Emplacement Machine 

Waste Transfer Equipment Ancillary Equipment 

Alignment fixture with shield valve 
assembly 

Waste transfer mechanism Shield plug carriage 

Frame assembly Control console Portable drive control  

Cask carriage Portable power cable  

2.5.4.6.17 Shield Valve Assembly 

The shield valve assembly is a welded carbon-steel structure that is an integrated component of the HEM. 
The shield valve assembly consists of a shield collar, shielded valve, and various sensors, motors, and 
actuators needed to perform its function. 

The shield valve assembly provides a reference plane for aligning the frame assembly of the HEM with 
respect to the borehole. If needed, laser alignment tools mounted on the shield valve assembly may also 
be used to assist with HEM alignment to the borehole. Once aligned, the shield valve assembly has an 
integral electric motor to move it along an associated rail system so that the shield collar can be inserted 
into the borehole. 

The shield valve gate uses a gear-reduction electric motor drive to raise and lower it. The open and closed 
positions are determined by associated limit switches that are connected to the HEM control panel. The 
gate is locked in the open position by a pin driven by an electrically powered actuator. 

Mounted on the shield valve assembly are three proximity switches to sense the gap between the shield 
valve and the LWFC. The output of all three proximity switches is required to determine whether the 
RH Waste Cask is in close enough proximity to verify proper mating of shielding components between 
the shield valve assembly and the LWFC. 

The shield valve assembly has four hydraulic locking clamps used to rotate and lock the shield valve to 
the LWFC and ensure that the shielding surfaces remain connected between the two. The locking clamps 
are controlled by a selector switch on the control console. The interlocks between the HEM WTM, RH 
Waste Cask, and the shield valve assembly provide the following automatic actions: 

� The LWFC front shield valves cannot be opened unless the proximity switches on the shield 
valve assembly detect the RH Waste Cask and the proximity switches on the WTM detect the 
LWFC. 

� The LWFC rear shield valve and the shield valve gate cannot be opened unless the proximity 
switches on the shield valve assembly detect the LWFC and the proximity switches on the 
WTM detect the LWFC. 

� The LWFC shield valves and the shield valve gates cannot be closed if the HEM WTM is 
extended beyond the respective shield valve gate. 
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2.5.4.6.18 Frame Assembly 

The frame assembly is a steel frame on which the components operate and interface with the shield valve 
assembly, cask carriage, WTM, and the shield plug carriage. 

The frame assembly has two motor-driven hydraulic pumps that operate the four hydraulic jacks and the 
four wheel assemblies. The jacks are used to align the HEM axis with the axis of the shield valve 
assembly. The four wheel assemblies are used to maneuver the HEM. The wheel assemblies consist of 
hydraulic drive motors and slow drive motors associated with 44-inch tires. 

Two sets of rails are mounted on each side of the frame assembly. The rails support the WTM, cask 
carriage, and shield valve assembly and interface with roller bearings on the WTM, cask carriage, and 
shield valve assembly that allow them to travel on the rails. 

2.5.4.6.19 Cask Carriage 

The cask carriage is a steel frame that rests on roller bearings that engage and ride on the rails of the 
frame assembly. The cask carriage supports the RH Waste Cask when emplacing the RH waste canister or 
the shield plug carriage when inserting the shield plug. The cask carriage has a hydraulic ram that 
provides linear motion to extend and retract the cask carriage to the shield valve assembly. 

2.5.4.6.20 Waste Transfer Mechanism 

The description of the WTM for the HEM is the same as the transfer carriage for the HERE, as described 
in Section 2.5.4.6.16 

2.5.4.6.21 Shield Plug Carriage 

The shield plug carriage (Figure 2.5-28) holds the shield plug in a horizontal position during emplacement 
and aligns the bottom of the shield plug with the bottom of the shield valve assembly. The shield plug 
carriage is placed on the cask carriage after the  LWFC is removed from the HEM, which rides on the 
rails of the frame assembly. The shield plug carriage has two forklift pads to facilitate handling by a 
forklift. 

2.5.4.6.22 Control Console 

The description of the control console for the HEM is the same as the control console for the HERE as 
described in Section 2.5.5. 

2.5.5 RH Waste Handling Process 

2.5.5.1 RH Waste Receiving 

On arrival at the gate of the WIPP facility, each incoming RH shipment is inspected to verify the 
shipment documentation and a security check is performed. A radiological survey of the shipping 
container is performed either at the gate or in the WHB parking area. If radiation or contamination levels 
exceed the criteria in the Waste Isolation Pilot Plant Radiation Safety Manual (WP 12-5), subsequent 
activities include posting, decontamination, or both. If the shipping container has visible external damage, 
the waste handling process will likely proceed and the shipping container will be subsequently repaired. 
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Following turnover of the shipping documentation, the driver parks the trailer in the parking area for RH 
shipping container trailers near the RH entrance to the WHB. The driver unhooks the tractor and is 
subsequently released. The number of loaded RH shipping containers on trailers in the parking area is 
coordinated with CH waste handling such that the parking area limits established in the HWFP are not 
exceeded.  

2.5.5.2 RH-TRU 72-B RH Waste Handling Process 

2.5.5.2.1 Cask Preparation 

When space becomes available, a trailer with a loaded RH-TRU 72-B shipping container is brought into 
the RH Bay. Because of space limitations, only two loaded shipping containers are administratively 
allowed in the RH Bay at a time. After the trailer is spotted inside the RH Bay, operators either use a 
motorized manlift work platform or stand on removable platforms on the trailer to unbolt the two impact 
limiters from the shipping container while it is still on the trailer. The 140/25-ton overhead bridge crane is 
used to lift the impact limiters and place them on support stands. The RH-TRU 72-B lifting yoke is 
connected to the 140/25-ton overhead bridge crane. The cask-lifting yoke engages the handling trunnions 
of the RH-TRU 72-B shipping container, rotates the container to the vertical position, and then lifts it 
clear of the trailer and sets it on the RH-TRU 72-B RCTC. If the RH-TRU 72-B shipping container 
arrives on a trailer with hydraulics to rotate the shipping container, the shipping container is rotated after 
the impact limiters are removed. The shipping container is removed from the trailer using the cask-lifting 
yoke. The A-frame of the RH-TRU 72-B RCTC supports the shipping container at the transporter 
trunnions. The RH-TRU 72-B shipping container is moved to the cask preparation station. The RH-TRU 
72-B waste handling process from the cask preparation stand through the FCLR is controlled by the RH-
TRU RH Processing procedure (WP 05-WH1710). RH canister downloading and emplacement is 
controlled by the RH Waste Downloading and Emplacement (WP 05-WH1725) or RH Waste 
Downloading/Emplacement Using Distributed Controls (WP 05-WH1726) procedures. The cask 
preparation station, which straddles the RCTC rails, allows personnel to have access to the top area of the 
shipping container for conducting radiological surveys, performing physical inspections or minor 
maintenance, performing cask unloading preparation activities, and performing decontamination, if 
necessary. 

After surveys for surface contamination and radiation levels are performed, the test port tool and vent 
adapter are installed on the outer lid sampling port. The outer lid sampling port is opened, using the test 
port tool, venting the atmosphere between the inner lid and outer lid. The test port tool and vent adapter 
are removed from outer lid sampling port and the outer lid is unbolted. The RH-TRU 72-B cask outer lid-
lifting fixture is attached to the outer lid using the 2.5-ton jib crane. The outer lid is lifted to allow the 
underside of the outer lid and top of the inner lid to be surveyed for contamination. The outer lid is placed 
on a storage stand. The test port tool and vent adapter are installed on the inner lid sampling port. The 
inner lid sampling port is opened, venting the shipping container cavity atmosphere through an 
assessment filter and the HEPA roughing filters. The radiological assessment filter is checked for 
radioactive contamination. The test port tool and vent adapter are removed from the inner lid sampling 
port. The inner lid vent is opened to equalize the pressure between the shipping container cavity and 
atmosphere. Then the inner lid pintle is attached to the inner lid. The pintle is used as a lifting fixture for 
the inner lid and interfaces with the facility grapple used to transfer a RH waste canister into the RH 
Waste Cask (Facility Cask or LWFC). 

2.5.5.2.2 Cask Unloading Room 

The RH-TRU 72-B shipping container is moved from the cask preparation station into the CUR. The 
CUR 25-ton crane with the RH-TRU 72-B cask-lifting fixture engages the two opposing lifting trunnions 
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of the shipping container. The 25-ton crane lifts the shipping container from the RH-TRU 72-B RCTC 
and positions it over the CUR shield valve. Before the CUR shield valve can be opened, the CUR 25-ton 
crane has to be positioned over the floor shield valve, the Transfer Cell Shuttle Car cask receiver has to be 
positioned under the floor shield valve, the Transfer Cell ceiling shield valve has to be closed, the Upper 
Hot Cell shield valve has to be closed, and the Upper Hot Cell floor shield plugs must be installed. The 
process is reversed when an RH-TRU 72-B shipping container is removed from the Transfer Cell. 

Ventilation flow is from the CUR to the Transfer Cell to provide confinement and protect the workers in 
the case of an off-normal event. 

2.5.5.2.3 Transfer Cell 

The RH-TRU 72-B shipping container is lowered through the open CUR floor shield valve port into the 
Transfer Cell and into the shuttle car road cask receiver. The design of the Transfer Cell Shuttle Car road 
cask receiver prevents lateral movement. Vertical movement is prevented by the weight of the cask. The 
RH-TRU 72-B cask lifting fixture is disengaged from the lifting trunnions. CCTVs and load cells on the 
lifting fixture are used to verify lifting fixture disengagement. The CUR 25-ton crane lifting fixture is 
lifted into the CUR and the floor shield valve is closed. 

The Transfer Cell Shuttle Car is positioned at the robotic inner lid bolt detensioner, where the inner lid 
retaining bolts are detensioned. The bolts are spring loaded so that they remain in the lid. The Transfer 
Cell Shuttle Car then positions the RH-TRU 72-B shipping container directly below the Transfer Cell 
ceiling shield valve. 

2.5.5.2.4 Facility Cask Loading Room 

In the FCLR, the empty RH Waste Cask on the FCTC is positioned over the port to the Transfer Cell. The 
FCLR doors are closed. The RH Waste Cask is rotated to the vertical position by the FCRD to align it 
with the port to the Transfer Cell, the Transfer Cell ceiling shield valve, and the telescoping port shield. 

When the RH Waste Cask has been rotated to the vertical position, the telescoping port shield, mounted in 
the floor of the FCLR, is raised to mate with the RH Waste Cask bottom shield valve body. The 6.25-ton 
FCLR grapple hoist is lowered so that the shield bell is in contact with the RH Waste Cask top shield 
valve body. With the shield bell and the telescoping port shield in contact with the RH Waste Cask, a 
totally shielded volume is formed to allow the safe transfer of an RH waste canister from the RH-TRU 
72-B shipping container into the RH Waste Cask. 

The RH Waste Cask top shield valve is opened, the Transfer Cell ceiling shield valve is opened, then the 
RH Waste Cask bottom shield valve is opened and the facility grapple is lowered through the RH Waste 
Cask into the Transfer Cell. The facility grapple engages the inner lid pintle and lifts the inner lid clear of 
the RH-TRU 72-B shipping container. The Transfer Cell will be maintained at a negative pressure when 
an RH-TRU 72-B canister is being processed. When the lid is clear of the shipping container, radiological 
contamination swipes are taken robotically and transferred through the swipe delivery system to the 
Service Room for analysis. The lid is lifted above the Transfer Cell ceiling shield valve, the shield valve 
is closed, and the Transfer Cell Shuttle Car is repositioned so that the inner lid storage platform is aligned 
under the Transfer Cell ceiling shield valve. The Transfer Cell ceiling shield valve is opened and the 
facility grapple positions the inner lid on its storage platform and releases the pintle. The facility grapple 
is lifted so that the Transfer Cell ceiling shield valve can be closed. The Transfer Cell shuttle car is 
positioned so that the RH-TRU 72-B shipping container is in alignment with the Transfer Cell ceiling 
shield valve and a radiological smear is taken of the canister pintle. After the contamination check, the 
facility grapple is lowered until it engages the pintle of the RH waste canister. 
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As the RH waste canister is lifted from the RH-TRU 72-B shipping container and before it passes through 
the Transfer Cell Ceiling Shield Valve, radiological contamination swipes on the RH waste canister are 
taken robotically and transferred through the swipe delivery system to the Service Room for analysis. The 
RH waste canister identification is observed by CCTV cameras and verified against the hazardous waste 
manifest and the WIPP Waste Data System (WDS). During the lift, the CCTV cameras provide a visual 
inspection to verify the mechanical integrity of the RH waste canister. If any discrepancy in a RH waste 
canister’s identity, integrity, or radiological contamination is detected, the RH waste canister is reinserted 
inside the RH-TRU 72-B, using the canister alignment fixture, if necessary, and the inner lid placed on 
the shipping container. Notifications of the discrepant RH waste canister will be made and a path forward 
determined. 

2.5.5.3 10-160B RH Waste Handling Process 

The 10-160B process is currently not in use at WIPP. 

2.5.5.3.1 Cask Preparation 

A loaded 10-160B shipping container is brought into the RH Bay. After the trailer is spotted inside the 
RH Bay, the top impact limiter is removed from the shipping container while it is still on the trailer. The 
140/25-ton overhead bridge crane is used to lift the impact limiter and place it at a designated location. 
Operators install the lifting lugs on the sides of the shipping container. The 140/25-ton overhead bridge 
crane is used to lift the 10-160B shipping container from the trailer by engaging the lifting lugs and place 
it on the 10-160B RCTC. From this point in the process through the FCLR, the 10-160B waste handling 
process is controlled by the 10-160B RH Processing procedure (WP 05-WH1722). Facility canister 
downloading and emplacement is controlled by WP 05-WH1725 and WP 05-WH1726. The vent port cap 
located on the shipping container lid is removed and the vent fixture with an integral radiological 
assessment filter and HEPA filter is placed over the vent port plug secured in place using electromagnets. 
The vent port plug is removed with the vent port tool and a sample of the shipping container atmosphere 
is pulled through the assessment filter using a vacuum pump integral to the vent tool controls. The 
assessment filter is analyzed for any contamination. A contamination smear of the following areas is 
performed: 

� The vent port plug 

� The vent port plug tools 

� The surface area inside the vent fixture 

The filter is surveyed for contamination after the pressure is equalized and before the 10-160B waste 
handling process starts. Operations removes the cask lid bolts and installs a lid guide tool in the bolt holes 
to aid in placement of the lid back on the cask after the waste drums have been removed. The guide tool 
has a neoprene spindle on the tip of the tool to avoid damaging the seal area on the underside of the lid. 
The 10-160B cask lid-lifting fixture with an integral pintle is attached to the cask lid. The lid-lifting 
fixture is installed by using either the 140/25-ton overhead bridge crane or the cask preparation station jib 
crane. 

2.5.5.3.2 Cask Unloading Room 

Two activities occur in the CUR related to the 10-160B process. The activities are independent of one 
another and cannot occur at the same time. One activity positions the 10-160B cask in the CUR so that its 
contents can be transferred to the Upper Hot Cell. The other activity involves placing the shielded insert 
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in the Transfer Cell Shuttle Car to receive a loaded facility canister from the Upper Hot Cell. The shielded 
insert can only be placed in an empty Transfer Cell Shuttle Car. The shielded insert is placed into the 
Transfer Cell Shuttle Car using the same process as the RH-TRU 72-B road cask. 

The RCTC transports the 10-160B cask to the CUR and positions it under the Upper Hot Cell floor shield 
plugs. Waste handling personnel leave the CUR and close the shield door. The CUR shield door and floor 
shield valve and the Upper Hot Cell shield valve have to be closed before the Upper Hot Cell shield plugs 
can be removed. 

2.5.5.3.3 Upper Hot Cell 

Repackaging of the RH waste drums shipped in the 10-160B shipping container occurs in the Upper Hot 
Cell. Access is restricted to the Upper Hot Cell when RH waste is present. Any reentry after RH waste 
handling requires a radiological survey of the Upper Hot Cell area. The Upper Hot Cell equipment, 
including the Upper Hot Cell crane and its attachments, the overhead-powered manipulator and 
attachments, master-slave manipulators, and CCTV system, are used for waste handling operations inside 
the Upper Hot Cell. 

Operators in the operating gallery use the Upper Hot Cell crane and the Upper Hot Cell shield plug lifting 
fixtures, while monitoring the CCTVs, to remove the Upper Hot Cell shield plugs and set them aside in 
the Upper Hot Cell. The crane with a facility grapple is lowered into the CUR and engages the lid-lifting-
fixture pintle on the 10-160B lid. The lid is raised into the Upper Hot Cell where radiological 
contamination surveys are performed on its inside surfaces before it is set aside. The facility grapple on 
the Upper Hot Cell crane engages the pintle on the 10-160B drum carriage-lifting fixture and lowers it 
into the CUR where it engages the lifting elements of the upper drum carriage unit. The crane lifts the 
drum carriage unit into the Upper Hot Cell and moves it to the inspection station. At the inspection 
station, radiological contamination swipes are taken on the drums and carriage. The swipes are placed in 
the Upper Hot Cell transfer drawer and transferred into the transfer drawer enclosure in the Operating 
Gallery for radiological counting. While waiting for radiological counting results, the identification of 
each drum is verified and compared against the hazardous waste manifest and the WDS. Once the 
identification of each of the five drums is verified and all are determined to be free of contamination, the 
carriage is placed at the designated storage location on the Upper Hot Cell floor. The process is repeated 
for the second drum carriage unit. If any discrepancy in a waste drum’s identity or radiological 
contamination is detected, both loaded carriages will be reinserted into the 10-160B and the 10-160B 
unloading process is reversed. If any empty drum carriage units are in the Upper Hot Cell, a maximum of 
two are placed into the empty 10-160B. The crane picks up the 10-160B container lid and lowers it into 
the CUR and places it on the empty 10-160B. The Upper Hot Cell shield plugs are reinstalled. 

Facility canister(s) have been previously staged in the inspection station of the Upper Hot Cell. The 
inspection station accommodates two canisters. Typically, the location closest to the Upper Hot Cell 
viewing window is used. A facility grapple installed on the Upper Hot Cell crane is used to remove the lid 
of the canister in the inspection station. The bridge-mounted overhead-powered manipulator or the Upper 
Hot Cell crane is used to lift a drum from the carriage and place it into an empty RH waste canister. This 
process is repeated two more times until three drums are in a RH waste canister. The overhead-powered 
manipulator or the Upper Hot Cell crane is used to install and secure the lid to the filled RH waste 
canister. The canister is ready to be moved either to the Transfer Cell or to a storage location until the 
Transfer Cell is available to receive a facility canister. This canister loading process is repeated until all 
drums have been removed from the two carriages. 
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2.5.5.3.4 Transfer Cell 

The Transfer Cell Shuttle Car with a shielded insert, which is similar to an RH-TRU 72-B cask but has a 
larger inside diameter, is positioned so that the shielded insert is directly below the Upper Hot Cell Shield 
Valve. A filled facility canister is positioned over the Upper Hot Cell shield valve. With the shield valve 
open, the facility canister is lowered through the shield valve port into the shielded insert. The guide tubes 
ensure that the facility canister is properly positioned during the lowering process. The Upper Hot Cell 
crane facility grapple is disengaged from the facility canister pintle and lifted back inside the Upper Hot 
Cell. CCTV cameras and load cells on the crane are used to verify disengagement. When the open port of 
the Upper Hot Cell shield valve is clear and the hoist is at its preset high limit, the shield valve is closed. 
The Transfer Cell Shuttle Car moves one facility canister in a shielded insert from below the Upper Hot 
Cell shield valve to below the Transfer Cell ceiling shield valve. 

2.5.5.3.5 Facility Cask Loading Room 

The processing of a facility canister is the same as processing an RH waste canister, with the following 
exceptions: 

� The shielded insert does not have an inner lid to remove. 

� Identity verification is not performed on a facility canister because verification will have 
already been performed in the Upper Hot Cell. 

� A facility canister does not have to undergo radiological surveying because it will have been 
previously completed in the Upper Hot Cell. 

2.5.5.4 Waste Shaft Collar Room 

RH Operations verifies that the Waste Shaft Conveyance is at the Waste Shaft Collar before moving the 
RH Waste Cask into the Waste Shaft Collar Room. 

With the Waste Shaft Conveyance properly positioned, the gates are opened, the pivot rails are 
positioned, the FLCR shield doors are opened, and the FCTC transports the RH Waste Cask onto the 
Waste Shaft Conveyance. The FCLR shield doors are closed. The Waste Shaft Conveyance is lowered to 
the Waste Shaft Station at the disposal horizon. 

2.5.5.5 Waste Shaft Station 

When the Waste Shaft Conveyance has stopped at the disposal horizon, the Waste Shaft Station gates are 
opened, the pivot rails are positioned, a power cable is connected, and the FCTC moves from the 
conveyance (Figure 2.5-23) into the S400/E140 intersection. The 41-ton diesel forklift positions its tines 
so that they are inserted into the lower set of forklift pockets of the RH Waste Cask and then lifts the RH 
Waste Cask from the FCTC. The 41-ton forklift transports the RH Waste Cask to the disposal location at 
a speed of approximately 3 to 4 mph. 

2.5.5.6 Underground RH Waste Disposal Area 

There are two types of RH emplacement machines, the HERE and the HEM. Both the HERE and the 
HEM are capable of aligning the RH Waste Cask with the borehole and emplacing RH waste canisters. 
The HERE may also be used to retrieve RH waste canisters. 
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2.5.5.6.1 HERE Process 

At the RH waste borehole disposal location, the 41-ton diesel forklift places the RH Waste Cask on the 
WTM, which will have been previously aligned with the borehole. The cask is moved forward to mate 
with the shield collar and the transfer carriage is advanced to mate with the RH Waste Cask rear shield 
valve. The rear shield valve is opened, and after the transfer mechanism makes contact with the pintle on 
the RH waste canister, the front shield valve is opened, and the transfer mechanism extends to push the 
canister into the borehole (Figure 2.5-27). After retracting the transfer mechanism into the RH Waste 
Cask, the front shield valve is closed. The transfer carriage is retracted and a diesel forklift places a shield 
plug on the shield plug carriage on the staging platform. The transfer mechanism pushes the shield plug 
into the RH Waste Cask. The front shield valve is opened and the shield plug is pushed into the borehole 
(Figure 2.5-26). 

The transfer mechanism is retracted into its housing and the RH Waste Cask shield valves are closed. The 
shield plug carriage and the RH Waste Cask are removed from the emplacement machine. The 
emplacement machine is now available for transfer to another location. 

During combined CH and RH disposal operations, boreholes are drilled into the ribs in such a manner as 
to not affect CH disposal operations. Because of the length of the HERE, CH waste cannot be transported 
around the HERE when the HERE is set up for emplacement in a borehole. CH waste disposal and RH 
waste canister emplacement do not occur in the same room at the same time. 

2.5.5.6.2 HEM Process 

The HEM is driven to an RH waste emplacement borehole, where the HEM is connected to its control 
panel. The HEM is lifted off its transport wheels and aligned with the borehole using its four integral 
leveling jacks. The laser alignment operator tool may be used if needed to assist with alignment of the 
HEM to the borehole. 

Once the HEM is aligned, lasers located on the outriggers near the shield valve assembly paint dots on the 
rib on either side of the borehole. Marks may be made on the dots as needed to help evaluate whether 
realignment is needed after the loaded LWFC is placed onto the cask carriage. Once aligned, the shield 
valve assembly is extended into the borehole countersink. 

The LWFC is placed on the HEM cask carriage and moved to contact the shield collar using the cask 
carriage rails’ linear roller bearings and cask carriage hydraulic cylinder. Proximity sensors mounted on 
the shield valve assembly are used to detect the LWFC front valve when it is mated to the shield collar. 
After the cask is in place, the shield valve assembly uses four rotating hydraulic locking clamps to secure 
the shield valve collar to the LWFC. 

The WTM is moved into contact with the LWFC rear shield valve using the carriage rails, linear roller 
bearings, and hydraulic cylinder. Proximity sensors mounted on the WTM cylindrical housing are used to 
detect the LWFC when it is mated to the rear shield valve. After the WTM is in contact with the LWFC 
four rotating hydraulic locking clamps are used to secure the WTM to the LWFC. 

With all shielding in place, the WTM is controlled in conjunction with LWFC and shield valve assembly 
gate configurations to emplace an RH waste canister into the borehole. The WTM uses a five-stage 
hydraulic RAM system enclosed in its housing to push the waste canister from the LWFC into the 
borehole. Upon completion of the emplacement, the shield valve assembly gate is closed and the LWFC 
is removed from the HEM. 
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After removal of the LWFC, the shield plug carriage with a shield plug is placed on the cask carriage. The 
cask carriage is then extended toward the shield valve assembly and the locking clamps rotated to secure 
the shield valve to the shield plug carriage. The WTM is then extended to contact the shield plug carriage 
and the bottom locking clamps rotate to secure the WTM to the shield plug carriage. An optional securing 
bracket is installed as needed for reinforcement on the WTM. The WTM hydraulic cylinder is then 
extended to engage the shield plug and push it toward the shield valve. When the shield plug is moved to 
within approximately 6 inches of the shield valve surface, the shield valve is opened and the shield plug is 
emplaced in the borehole. 

Upon completion of the shield plug emplacement, the shield plug carriage is removed and the shield valve 
assembly is retracted from the borehole. The leveling jacks are fully retracted until the HEM is supported 
on its four drive tires. The HEM can be driven using its portable drive-control box to the next 
emplacement borehole to be reconfigured for waste emplacement. 

 

Figure 2.5-1. RH-TRU 72-B Shipping Container on Trailer 
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Figure 2.5-4. RH-TRU 72-B Shipping Container 
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Figure 2.5-5. RH Waste Canister  
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Figure 2.5-6. Neutron-shielded Canister NS15 
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Figure 2.5-7. Neutron-shielded Canister NS30 
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Figure 2.5-8. Facility Cask (an RH Waste Cask) 
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Figure 2.5-9. Light Weight Facility Cask (an RH Waste Cask) 
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Figure 2.5-10. 140/25-ton Crane Cask-lifting Yoke 
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Figure 2.5-11. RH-TRU 72-B Shipping Container on Transfer Car 
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Figure 2.5-12. Facility Grapple 
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Figure 2.5-13. 10-160B Drum Carriage Lifting Fixture (Not Currently in Use at WIPP) 

 

Figure 2.5-14. Facility Cask Rotating Device 
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Figure 2.5-15. Upper Hot Cell Transfer Drawer 
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Figure 2.5-16. Transfer Cell Shuttle Car 
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Figure 2.5-17. Facility Cask Transfer Car 
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Figure 2.5-18. 6.25-ton FCLR Grapple Hoist 
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Figure 2.5-19. Telescoping Port Shield 
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Figure 2.5-20. Bell Shield and Block 
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Figure 2.5-21. Waste Transfer Machine Assembly Installed on the Alignment Fixture 
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Figure 2.5-22. RH Waste Emplacement Configuration 
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Figure 2.5-23. Facility Cask Installed on the WTM Assembly 
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Figure 2.5-24. Horizontal Emplacement Machine with LWFC 
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Figure 2.5-25. Horizontal Emplacement Machine with Shield Plug 
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Figure 2.5-27. RH Waste Canister Emplacement 
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Figure 2.5-28. Installing Shield Plug 
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2.6 CH WASTE HANDLING EQUIPMENT AND PROCESS DESCRIPTION 

This section describes the CH waste handling equipment and process. The CH waste handling process 
begins at the security gate where CH waste in shipping containers (TRUPACT-IIs, HalfPACTs, or 
TRUPACT-IIIs) arrives by truck (Figure 2.6-1 shows TRUPACT-IIs). A diagram of the CH waste 
handling process is shown in Figure 2.6-2. 

2.6.1 CH Waste Shipping Containers 

2.6.1.1 TRUPACT-II 

The TRUPACT-II is a stainless-steel, polyurethane foam-insulated shipping container designed to provide 
double containment for a shipment of CH waste containers (Figure 2.6-3). The packaging consists of an 
unvented stainless-steel inner containment vessel (ICV) positioned within an outer containment assembly 
(OCA), which consists of an unvented stainless-steel outer containment vessel (OCV), a layer of 
polyurethane foam, and an outer stainless-steel shell. The container is a right circular cylinder with an 
outside diameter of approximately 94 inches and a height of approximately 122 inches. 

The OCA has a domed lid that is secured to the OCA body with a locking ring. The OCV is equipped 
with a seal test port and a vent port. The ICV is a right circular cylinder with domed ends. 

The TRUPACT-II is a certified Type B shipping container, by the NRC per “General License: NRC-
approved Package” (10 CFR 71.17), and is designed to safely transport TRU- and tritium-contaminated 
materials and wastes packaged in one of the following payload containers: 

� 55-gallon drum 

� 85-gallon drum 

� 100-gallon drum  

� SWB  

� Standard pipe overpack 

� S100 pipe overpack 

� S200 pipe overpack 

� S300 pipe overpack 

� TDOP 

The maximum weight of a TRUPACT-II is 19,250 pounds when loaded with the maximum allowable 
content weight of 7,265 pounds. The maximum gross weight of a payload container and the maximum 
number of payload containers per package are shown in Table 2.6-1. 

Table 2.6-1. Payload Containers Maximums 

Type Maximum Number of Containers Maximum Weight per Container 

55-gallon drum 14 (2 seven-packs) 1,000 pounds 

85-gallon drum (short) 8 (2 four-packs) 1,000 pounds 
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Table 2.6-1. Payload Containers Maximums 

Type Maximum Number of Containers Maximum Weight per Container 

100-gallon drum 6 (2 three-packs) 1,000 pounds 

SWB 2 4,000 pounds 

Standard pipe overpack 14 328 pounds per 6-inch container 
547 pounds per 12-inch container 

S100 pipe overpack 14 550 pounds 

S200 pipe overpack 14 547 pounds 

S300 pipe overpack 14 547 pounds 

Shielded containers 3 (1 three-pack) 2,260 pounds 

TDOP 1 6,700 pounds 

Through analysis, the TRUPACT-II and HalfPACT are sufficiently robust to withstand the effects of a 
tornado-borne missile should a tornado occur at the WIPP facility (NS-05-001). 

2.6.1.2 HalfPACT 

The HalfPACT, shown in Figure 2.6-4, is an NRC-certified Type B shipping container with a stainless-
steel and polyurethane foam-insulated shipping container similar to, but shorter than, the TRUPACT-II. 
The package consists of an unvented stainless-steel ICV positioned within an OCV. The package is a 
right circular cylinder with an outside diameter of approximately 94 inches and a height of 92 inches. 

The OCA has a domed lid that is secured to the OCA body with a locking ring. The OCV is equipped 
with a seal test port and a vent port. The ICV is a right circular cylinder with domed ends.  

The HalfPACT is certified by the NRC per 10 CFR 71.17 and is designed to safely transport TRU- and 
tritium-contaminated materials and wastes packaged in the containers identified in Section 2.6.1.1 except 
for the TDOP. The TDOP is too large to be transported in a HalfPACT. The maximum weight of a 
HalfPACT is 18,100 pounds when loaded with the maximum allowable content weight of 7,600 pounds. 
Shielded containers will only be shipped in a HalfPACT. 

2.6.1.3 TRUPACT-III 

The TRUPACT-III (Figure 2.6-5) is an NRC-certified Type B shipping container designed to retain the 
integrity of containment and shielding required for its radioactive contents when subjected to normal 
conditions of transportation and hypothetical accident conditions set forth in 10 CFR 71. The 
TRUPACT-III is certified by the NRC per “General License: NRC-approved Package” (10 CFR 71.17) 
and is designed to safely transport CH TRU in the SLB2 waste payload container. 

The containment boundary and all primary structural members of the body are constructed of stainless 
steel. The containment boundary structure consists of an inner shell that is backed by a corrugated sheet 
of UNS S31803 stainless steel and an outer structural shell. Completely surrounding the containment 
boundary structure is a unique combination of energy-absorbing and insulating materials that provide 
both structural and thermal protection. 
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The TRUPACT-III has a bolted closure lid and is further secured by an overpack cover that is bolted to 
the TRUPACT-III to protect the lid. 

The maximum weight of the TRUPACT-III is 55,116 pounds when loaded with the maximum allowable 
content weight of 11,486 pounds. 

Through analysis, the TRUPACT-III is sufficiently robust to withstand the effects of a tornado-borne 
missile should a tornado occur at the WIPP (NS-05-001). 

2.6.2 CH Waste Containers 

2.6.2.1 55-gallon Drums 

The standard 55-gallon (DOT-17C and DOT-17H) metal drum (Figure 2.6-6) is a DOT Type 7A steel 
drum with a maximum gross weight of 1,000 pounds. The 17C drum is approximately 0.06 inch thick and 
the 17H drum is approximately 0.05 inch thick, and both are constructed with a lap-welded bottom and 
numerous lid configurations. A standard 55-gallon drum has a gross internal volume of approximately 
7 ft3. 

2.6.2.2 85-gallon Drums 

The 85-gallon drum (Figure 2.6-7) is a DOT Type 7A steel drum, approximately 0.06 inch thick and 
constructed similar to the 55-gallon drum. The 85-gallon drum is used primarily for overpacking 
55-gallon drums. The 85-gallon drum has a gross internal volume of approximately 11 ft3. There are two 
sizes of 85-gallon drums (CH-TRAMPAC). The short 85-gallon drum is approximately 35 inches tall and 
has a diameter of approximately 30 inches. The tall 85-gallon drum has a height of approximately 
40 inches and a diameter of approximately 29 inches. Only the short 85-gallon drums can be transported 
in a TRUPACT-II, while the HalfPACT can transport both types of 85-gallon drums. 

2.6.2.3 100-gallon Drums 

The 100-gallon metal drum (Figure 2.6-8) is a DOT Type 7A steel drum with a maximum gross weight of 
1,000 pounds. The 100-gallon drum may be either direct loaded or loaded with compacted 55-gallon 
drums. The 100-gallon drum has a gross internal volume of approximately 13 ft3. 

2.6.2.4 Standard Waste Box 

The SWB (Figure 2.6-9) is a DOT Type 7A steel-fabricated box with a lap-welded bottom and an 
internally flanged, bolted closure lid. The weight of an empty SWB is approximately 680 pounds and the 
maximum gross weight of a loaded SWB is 4,000 pounds. Four threaded couplings, two on each side of 
the SWB with the lifting clips, are installed in the flange for inserting a filter to provide protection from 
particulate leakage during shipment or from buildup of internal pressure. The SWB has an internal 
volume of approximately 66 ft3. 

2.6.2.5 10-Drum Overpack 

The TDOP (Figure 2.6-10) is a DOT Type 7A welded-steel right circular cylinder, approximately 
74 inches tall and 71 inches in diameter. An empty TDOP weighs approximately 1,600 pounds and has a 
maximum loaded weight of 6,700 pounds. A bolted lid on one end is removable and sealing is 
accomplished by clamping a neoprene gasket between the lid and the body. Filter ports are located near 
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the top of the TDOP. A TDOP may contain up to 10 standard 55-gallon drums or one SWB The TDOP 
has an internal volume of approximately 155 ft3. 

2.6.2.6 Standard Pipe Overpack 

The standard pipe overpack (Figure 2.6-11) consists of a stainless-steel pipe component surrounded by 
fiberboard and plywood dunnage in a DOT Type 7A 55-gallon drum with a rigid polyethylene liner and 
lid. The pipe container provides three significant control functions with regard to waste materials: 
criticality control, shielding, and containment of waste material. 

The pipe component (Figure 2.6-12) is a stainless-steel cylindrical pipe with a closed-bottom cap and a 
bolted stainless-steel lid sealed with a butyl rubber O-ring. The pipe component is approximately 2 feet 
long, and is available with either a 6-inch or a 12-inch diameter. The pipe component is vented through a 
filter. The pipe component is centered in the standard 55-gallon vented steel drum with fiberboard and 
plywood packing material.  

The pipe component and pipe overpack weights are shown in Table 2.6-2. 

Table 2.6-2. Pipe Component and Pipe Overpack Weights 

Size of Pipe Component 
Pipe Component 

Maximum Content 
Weight (lb) 

Pipe Component 
Maximum Gross 

Weight (lb) 

Pipe Overpack 
Maximum Gross 

Weight (lb) 

6-inch diameter  66 153 328 

12-inch diameter  225 407 547 

2.6.2.7 S100 Pipe Overpack 

The S100 pipe overpack (Figure 2.6-13) is a neutron-shielded container. It differs from the standard pipe 
overpack in that most of the fiberboard dunnage is replaced with neutron-shielding material. In addition, 
neutron-shielding material is placed inside the pipe component above, below, and around the payload. 

The S100 pipe overpack consists of a 6-inch pipe component surrounded by neutron-shielding material on 
the sides and by fiberboard and plywood dunnage on the top and bottom, in a 55-gallon drum with a rigid 
polyethylene liner and lid. It is placed in the drum, using the same type of fiberboard and plywood 
dunnage below the lower surface and above the upper surface of the pipe component. The space around 
the sides of the pipe component is filled with water-extended polyester/polyethylene composite neutron 
shielding or an equivalent shielding material. To provide shielding for the top and bottom of the pipe 
component, rigid high-density polyethylene plugs are placed above and below the payload inside the pipe 
component. A rigid high-density polyethylene shield sleeve is placed between the two end plugs. The 
S100 pipe overpack is intended for the shipment of sealed neutron sources. 

2.6.2.8 S200 Pipe Overpack 

The S200 pipe overpack is a gamma-shielded container. It differs from the standard pipe overpack 
through the addition of a gamma shield insert located by dunnage inside the pipe component. It is 
intended for the shipment of TRU waste forms with high gamma energies. The gamma shield insert is a 
two-component lead assembly consisting of a cylindrical body with an integral bottom cap and a 
detachable lid. The shield insert is available in two sizes. The overall dimension of the S200-A shield 
insert is approximately 10 inches in diameter and 11 inches tall. The overall dimension of the S200-B 
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shield insert is approximately 9 inches in diameter and 18 inches tall. The pipe component is positioned 
using fiberboard and plywood dunnage in a 55-gallon drum with a rigid polyethylene liner and lid. 

2.6.2.9 S300 Pipe Overpack 

The S300 pipe overpack (Figure 2.6-14) is a neutron-shielded container. It differs from the standard pipe 
overpack through the addition of neutron shielding inside the pipe component. It is intended for the 
shipment of sealed neutron sources. The neutron shield insert is a two-part assembly consisting of a 
cylindrical body and stepped lid. The insert fits inside and fills the 12-inch pipe component and is held in 
place by the lid of the pipe component. The shield insert is made from solid high-density polyethylene 
and has a wall thickness of approximately 4 inches. 

2.6.2.10 Standard Large Box 2 

The SLB2 is a DOT Type 7A steel-fabricated box (Figure 2.6-15) with a lap-welded bottom and an 
internally flanged, bolted closure lid. The weight of an empty SLB2 is approximately 2,700 pounds and 
the maximum gross weight loaded is 10,500 pounds. The SLB2 is approximately 108 inches long, 
69 inches wide, and 73 inches high. Threaded couplings installed on each side of the SBL2 are for 
inserting a filter to provide protection from particulate leakage during shipment or from buildup of 
internal pressure. There are also two lifting clips on each side of the SLB2. The SLB2 has an internal 
volume of approximately 246 ft3. 

2.6.2.11 Shielded Containers 

The shielded container (Figure 2.6-15a) is a vented carbon-steel and lead cylindrical structure with a 
removable lid designed to hold an inner 30-gallon container of RH waste. The shielded container meets 
DOT 7A Type A requirements of 49 CFR 178.350 and will be shipped to WIPP in HalfPACT Type B 
packaging. The cylindrical sidewall of the shielded container has approximately 1-inch-thick lead 
shielding sandwiched between two carbon-steel shells. The external wall is approximately 1/8 inch thick, 
and the internal wall has a thickness of approximately 3/16 inch. The lid and the bottom of the shielded 
container are made of carbon steel and are approximately 3 inches thick. An empty container weighs 
about 1,726 pounds. The shielded container and the inner 30-gallon container will be vented, assembled 
in a three-pack configuration on a triangular pallet, and surrounded by radial and axial dunnage 
components. If a shielded container is damaged or its structural integrity is questioned, upon arrival at 
WIPP, the container may be overpacked into a SWB or TDOP. Upon arrival at WIPP in a HalfPACT, the 
containers will be processed like CH TRU mixed waste using CH waste handling equipment and 
operating procedures. The waste will be designated as RH waste from the generator’s inventory in the 
WDS WIPP Waste Information System. Based on the waste definitions, the designation of CH and RH 
waste is based solely on the dose rate at the surface of the payload container as determined at a generator 
site during characterization. 

2.6.3 CH Waste Handling Equipment 

This section describes the CH waste handling equipment located in the CH Bay and Room 108 (Section 
2.6.3.1), as well as the conveyance loading car (Section 2.6.3.1.20) and the CH waste handling equipment 
located in the Underground (Section 2.6.3.2). 
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2.6.3.1 CH Bay/Room 108 

2.6.3.1.1 TRUDOCK 6-ton Cranes 

Each TRUDOCK is serviced by two 6-ton overhead cranes that are used to transfer the shipping container 
OCV and ICV lids to their individual support stands and the payload waste containers to the facility 
pallet. The cranes are identical, having a single girder, under-hung bridge, trolley, and wire rope hoist as 
shown in Figure 2.6-16. The two cranes at each TRUDOCK share the rails where the bridges travel. The 
north cranes can service either end of the TRUDOCK; however, the south cranes can only service the 
south positions. The cranes are prevented from colliding with each other by limit switches. If a limit 
switch is actuated on either crane. The crane will then stop motion in the direction of travel; however, the 
crane can move in the opposite direction to disengage the limit switch. 

Each crane is controlled by its individual radio-frequency transmitter or pendant control. The TRUDOCK 
6-ton cranes are designed to hold their load in the event of a DBE or loss of power (SDD WH00). 
Overhead cranes used in waste handling operations are certified to lift their rated capacity and load tested 
to 125 percent of maximum rated lift. The crane control system allows the operator to lift and transfer the 
load to the location of the facility pallet. The cranes use specially designed lifting and load-balancing 
fixtures, including the adjustable center-of-gravity lifting fixture (ACGLF) (Figure 2.6-17), the SWB 
lifting assembly, the TDOP lifting assembly, the four-pack lifting fixture, and short and long lifting leg 
sets. 

2.6.3.1.2 TRUDOCK Exhaust System 

Each TRUDOCK has an exhaust system with two working stations and each station consists of two 
subsystems: the TRUDOCK vent hood system and the TRUDOCK vacuum system. Both subsystems are 
routed through industrial-grade HEPA filters before entering the CH WH CVS, which is also HEPA 
filtered, before discharging to the atmosphere (Figure 2.6-18 and Figure 2.6-19). 

The TRUDOCK vent hood system consists of an enclosure that is installed over the ICV lid and the 
shipping package body before the lid is removed. The enclosure is connected to the exhaust system before 
the lid is removed, thus ensuring that any potential radioactive contamination is passed through an 
industrial-grade HEPA filter system. 

The TRUDOCK vacuum system is used to evacuate the shipping package OCV or ICV to pull the outer 
or inner lid down to assist in lid removal. The vacuum system inlet is connected by flexible tubing, using 
quick-disconnect fittings, to the appropriate ICV or OCV vent port tool. A radiation assessment filter in 
the inlet line is used when evacuating the ICV. 

2.6.3.1.3 Space-frame Pallet Assemblies 

Two types of space-frame pallet assemblies, more commonly called payload or drum pallets, are used in 
CH waste shipments. A payload pallet supports the drum payloads contained in a TRUPACT-II or 
HalfPACT and interface with the ACGLF during payload removal from the transportation package. 
Space-frame pallets, constructed of aluminum, resemble a spoke wagon wheel that has a thin aluminum 
sheet welded to one side. Space-frame pallets have a diameter of approximately 63 inches, are 
approximately 3 inches thick, have a working load limit of 7,600 pounds, and have multiple lifting 
pockets that interface with the lifting legs of the ACGLF. 

The payload pallet used under drum payloads has three lifting pockets of the same design and spacing as 
the OCA and ICV lids. Three guide tubes pass through the drums and align with the lifting pockets to 
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guide the (long) lifting legs of the ACGLF when removing the waste assemblies. The weight of the pallet 
is approximately 136 pounds. 

A second type of payload pallet, used for HalfPACT payloads of 85-gallon drums, has four lifting pockets 
of the same design as the OCA and ICV lids. This type of payload pallet interfaces with the HalfPACT 
four-drum pallet-lifting device discussed below and weighs approximately 147 pounds. 

2.6.3.1.4 Adjustable Center-of-Gravity Lifting Fixture 

The ACGLF (Figure 2.6-17) is used with a TRUDOCK 6-ton crane to lift the OCV and ICV lids or the 
payload waste containers out of the TRUPACT-II and HalfPACT. The ACGLF has a lifting capacity of 
10,000 pounds and weighs approximately 2,500 pounds. The ACGLF is designed as follows: 

� The lower strong-back assembly, a carbon-steel lifting beam structure, has three revolving 
joints, 120 degrees apart, to which the lifting legs are attached. 

� Three linear actuators mounted on the underside of the lower strong-back assembly provide 
the linear motion for each of the lifting-leg revolving mechanisms, which connect the lifting 
legs to the load. 

� Two rotating balance weights are mounted on a circular upper plate assembly. The rotating 
balanced weights are attached to two counter-rotating ring gears that are independently 
driven. 

� Two 1/4-horsepower, 115-volt AC, single-phase motors drive the counter-rotating ring gears 
that position the rotating balance weights around the circumference of the upper plate 
assembly. 

� Three short lifting legs raise the OCV and ICV lids or SWBs when raised with an SWB 
lifting-fixture adapter and three long lifting legs raise a payload pallet. The bottom of the 
lifting legs are designed to engage a horizontal lifting bar in the lifting pockets of the OCV 
and ICV lids, SWB lifting fixture adapter, and drum shipping pallet when the lifting leg is 
rotated into position. The ACGLF also includes three electrical motors and arms to rotate the 
lifting legs into their locking lift positions. The control system has limit switches with lights 
to indicate that each lifting leg has rotated to attach to the lifting pins. 

� Two tilt sensors provide X- and Y-axis tilt indication of the ACGLF. 

� Two balance-weight-position sensors continuously provide the position of each of the two 
rotating balance weights. 

� A single-point lifting shackle is mounted in the center of the ACGLF for attachment to the 
crane. 

� One portable control console provides operator controls and indicators to monitor the balance 
condition of the load and to compensate, if necessary, for load imbalance by repositioning the 
two counterweights. 

2.6.3.1.5 Nonadjustable Center-of-Gravity Lifting Fixture 

This fixture is similar to the ACGLF in function except that it has no capability for balancing the load. It 
can be used as a backup for the ACGLF to lift the OCV and ICV lids, the entire ICV, and the payload 
waste containers (pallet with 14 drums, or two SWBs strapped together). The fixture has a lifting capacity 
of 10,000 pounds and weighs approximately 600 pounds. 
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2.6.3.1.6 HalfPACT Four-Drum Pallet Lifting Device 

The HalfPACT four-drum pallet-lifting device is designed to lift four 85-gallon drums on a single pallet. 
Four legs connect the lifting device to the pallet. The ACGLF interfaces at three points with lifting 
sockets at the top of the lifting device. Four linkages connect the three ACGLF connector legs to the 
lifting-device legs. The linkages allow the lifting-device legs to be controlled by the ACGLF. Each 
lifting-device leg may be actuated by either the linear actuator on the ACGLF or the handle located on 
each ACGLF leg-turning sleeve. The HalfPACT four-drum pallet-lifting device has a rated load of 
10,000 pounds. It may be lifted by an ACGLF at the three attachment points or by the clevis located in the 
center of the device. 

2.6.3.1.7 SWB Lifting-fixture Adapter 

The SWB lifting-fixture adapter is designed to interface between the ACGLF and the SWB. Its frame is 
made from square steel tubing. The three lifting pockets on the top of the fixture are located on a circle 
56 inches in diameter to match the positioning of the three legs of the ACGLF. The SWB lifting-fixture 
adapter has a rated lifting capacity of 7,500 pounds and weighs approximately 334 pounds. 

2.6.3.1.8 SWB Forklift Fixture 

The SWB forklift fixture (Figure 2.6-20 and Figure 2.6-22) is used in the CH Bay to move SWBs with a 
6-ton electric forklift. The SWB forklift fixture is a welded-steel frame mounted to and supported on the 
front side of a 6-ton forklift carriage from which the lifting forks have been removed. The fixture has a 
rated load of 4,000 pounds, is designed specifically for lifting SWBs, and weighs approximately 
360 pounds. 

2.6.3.1.9 TDOP Lifting-fixture Adapter 

The TDOP lifting fixture adapter (Figure 2.6-21) is made from square steel tubing with sections of 
schedule 80 pipe welded to the assembly tubing. Holes are drilled into the pipe and cold-rolled steel pins 
are welded in place. The lifting pockets are located on a 56-inch diameter circle to match the positioning 
of the three legs of the ACGLF. The latch assemblies, which mate with the three lifting clips on the 
TDOP, are engaged with the latch handles and are locked in place with ball locking pins. The TDOP 
lifting fixture adapter has a rated lifting capacity of 7,000 pounds and weighs approximately 300 pounds. 

2.6.3.1.10 TDOP Upender 

The TDOP upender is used to overpack an SWB in a TDOP. The TDOP must be positioned horizontally 
to allow a forklift to insert the SWB. Once the SWB is loaded, the TDOP is returned to the vertical 
position for installation of the TDOP lid. The TDOP upender provides cradle rotation of 90 degrees by 
using a mechanical chain and double-reduction gear driven by an electric motor. The upender has a rated 
maximum capacity of 8,000 pounds and a gross weight of 5,920 pounds. The upender has a table sized to 
accommodate the TDOP. The table is equipped with a urethane-coated Vee block with tie-down straps to 
prevent a TDOP from rolling while being transported on the upender. The upender is bolted to a facility 
pallet before use to provide stability and to allow transport by CH waste handling equipment (13-ton 
battery-powered forklift in the WHB, the transporter, or a 20-ton forklift in the Underground). 

A warning beacon and horn mounted on the control enclosure activates a few seconds before movement 
of the cradle. End-of-travel limit switches automatically stop the cradle in either the full-up or full-down 
positions. Over-travel limit switches and hard mechanical stops prevent the cradle from rotating beyond 
the full-up or full-down positions. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-105 

2.6.3.1.11 Facility Pallets 

Facility pallets (Figure 2.6.23) are fabricated-steel units approximately 13 feet long and 9 feet wide that 
are designed to accommodate two stacks of two-high assemblies of drums, two stacks of two-high SWBs, 
two stacks of one-high shielded containers, two TDOPs, one SLB2, or combinations of assemblies of 
drums, SWBs, and TDOPs. Facility pallets have a rated load of 25,000 pounds. Since the maximum 
weight of a TRUPACT-II payload is 7,265 pounds, two TRUPACT-II payloads can be placed on a 
facility pallet. Load management of the facility pallet is required when placing a HalfPACT payload 
(maximum weight 7,600 pounds) on a pallet to prevent exceeding the facility pallet load capacity. 

Forklift pockets in the long side of the facility pallet allow lifting the facility pallet with a 13-ton battery-
powered forklift. Using the forklift pockets reduces the potential for puncture accidents. 

2.6.3.1.12 Surface Waste Handling Forklifts 

Battery-powered forklifts are used to handle CH waste in the CH portion of the WHB. Battery-powered 
13-ton forklifts are used to unload TRUPACT-IIs and HalfPACTs from the transportation trailers and 
move them through the WHB airlocks to support stands located in the pockets of the TRUDOCKS in the 
CH Bay. They are also used to move facility pallets between the CH Bay, the storage areas, and the CLR. 
Each 13-ton forklift has a maximum lifting height of 96 inches. The 13-ton forklifts are equipped with 
blunt tines to minimize waste container puncture, and, and can operate for eight hours before the batteries 
have to be recharged. Each forklift has a high-volume hydraulic pump unit that supplies the power for 
lifting, tilting, and side shifting of the forks. A separate hydraulic unit supplies power for braking and 
steering. The capacity of the hydraulic fluid reservoir is approximately 37 gallons. 

The 13-ton battery-powered forklifts are designed and constructed such that the combustible materials, 
including electrical components, batteries, and hydraulic reservoir and lines, are segregated from each 
other by metal barriers sufficient to minimize fire that may originate on the forklift from propagating to 
other parts of the forklift. 

The external structure of the 13-ton forklift is constructed with thick metal walls to protect the hydraulics, 
motor, motor controls, and the batteries from damage because of collision that could initiate a fire 
involving the combustible material. Similarly, the internal design of the 13-ton battery-powered forklifts 
incorporates metal partitions that separate the batteries from the motor, motor controls, hydraulics, seat 
cushions, and solid rubber tires. The hydraulic cylinders that allow the forklift to pick up a load are 
mounted behind the forklift carriage such that the cylinders are not damaged during use. The 13-ton 
forklift hydraulic system operates at low operating temperatures (i.e., less than 150 °F). The hydraulic 
fluid used in the 13-ton forklifts has a flashpoint per the 13-ton CH Forklift Fire Evaluation (ECO 11676). 

A 6-ton battery-powered forklift is also used in the CH Bay. It has a hydraulically operated side shift 
positioner for shifting the load to the right or left. The capacity of the hydraulic fluid reservoir is 
approximately 21 gallons. Either standard type forks or specially designed fixtures can be attached to the 
positioner for lifting different loads. The 6-ton battery-powered forklift has a maximum lifting height of 
118 inches, and can operate for eight hours before the batteries have to be recharged. It can be operated 
with different attachments as listed below: 

� A push/pull device to lift and move waste assemblies 

� A single- or double-drum handling device 

� An SWB forklift fixture to lift and move individual SWBs 
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� Two forks for lifting loads 

A 35-ton diesel-powered forklift equipped with an International Organization for Standards (ISO) 
container handler is used to lift a TRUPACT-III shipping container from the transport trailer and transfer 
it onto a YTV. 

2.6.3.1.13 Automated Guided Vehicles  

The types of AGVs used at the WIPP are the FTV and the YTV. 

FTVs are used to handle CH waste in the CH portion of the WHB. The FTV is designed to transport a 
facility pallet loaded with CH waste. Its cross-sectional dimensions are slightly larger than a facility pallet 
and it is about three times as high. The FTV is certified to carry a load of 30,000 pounds while traveling 
in either forward or reverse at speeds of up to 240 feet per minute. Each FTV can perform up to seven 
lifts per hour and operate 16 hours a day, seven days a week. All components are electrical and no 
hydraulic systems are used. 

The FTV is equipped with three polyurethane wheels for use in the WHB and three rail tires for use in the 
CLR. Drive and steering units are located on each of the polyurethane wheel assemblies. The FTV lowers 
the rail wheels in the CLR when transporting a loaded facility pallet onto the Waste Shaft Conveyance. 

The FTV is guided on a predetermined path that is programmed into the computer system. Movements 
are controlled through wireless transmission. The computer system is programmed to control AGV traffic 
to prevent collisions should two AGVs approach the same travel segment. An operator continuously 
activates the FTV by constantly pressing a dead-man trigger switch while following the FTV’s 
movements. 

The FTV’s position is calculated by a laser navigation system. A laser scanner on the FTV emits a 
rotating laser beam that is reflected back by strategically positioned reflectors. The laser scanner 
continuously triangulates its position as the FTV moves along the path. The FTV maintains its position 
within 1 inch of the programmed parameters. 

The FTV can function in a manual or automated mode with an operator using a dead-man trigger. In 
automated mode, the FTV is computer controlled. A manual control can be attached directly to the FTV 
for movement outside the programmed path. The FTV is used in automated mode with an operator until 
all operations in the WHB are accustomed to keep clear of the FTV path. 

The FTV is normally at rest in the recharge station until a command is initiated. The FTV will follow its 
course to the facility pallet stand, pick up the facility pallet, transport it to the CLR, lower the rail wheels, 
transport the pallet to the facility pallet chairs in the Waste Shaft Conveyance, and return to the charging 
station in the CH Bay. Other pickup and delivery functions are performed as programmed. 

The FTV’s construction includes several safety features. Stop buttons are located around the units. A laser 
scanner prevents collision accidents. Warning mechanisms prevent personnel from approaching the 
moving vehicle. The FTV platform is equipped with two pintles spaced to match openings in the bottom 
of the facility pallets. The pintles prevent the facility pallets from sliding or moving off the FTV. 

There are four types of stop buttons. A dead-man trigger switch, which stops the vehicle if either in the 
no-squeeze or maximum squeeze position. A master battery-disconnect button stops all electrical 
functions, disabling the unit completely. Two controlled stop buttons, located one on each side, bring the 
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unit to a slow stop. Four emergency stop buttons interrupt power to all moving devices to an immediate 
stop. 

A laser scanner on each side of the FTV senses obstructions in the FTV’s path. The system is 
programmed to respond to obstructions depending on the obstacle’s position along the FTV’s path. The 
FTV may slow down or stop depending on the distance from the obstruction. 

The YTV is designed to transport one TRUPACT-III shipping container from the WHB Parking Area 
Unit (PAU) through the WHB into Room 108. Its cross-sectional dimensions are slightly larger than a 
TRUPACT-III and it is approximately 31 inches in height. The YTV is certified to carry a load of 60,000 
pounds. It can travel both forward and in reverse at speeds of up to 120 feet per minute. The YTV has no 
hydraulic systems. 

The YTV is equipped with three polyurethane wheels for use in the yard and WHB. Two wheel 
assemblies house drive units and one wheel assembly houses a steering unit. The YTV is not equipped 
with rail wheels. 

The YTV travel path, collision avoidance system, and operational mode are the same as discussed for the 
FTV. 

The YTV normally rests in its charging station, located in Building 412, until a command is initiated. The 
YTV follows its pre-programmed path to the yard transfer station or other pre-programmed tasks as 
assigned in the process. Once the tasks are complete, the YTV returns to its charging station. Other 
pickup and delivery functions are performed as programmed. 

The YTV’s construction includes several safety features. Stop buttons are located around the units. Laser 
and mechanical bumpers prevent collisions with obstacles in its path. Warning mechanisms alert 
personnel to the proximity of the YTV. The YTV platform is equipped with two pintles spaced to match 
openings in the bottom of the TRUPACT-III shipping containers. The pintles prevent the shipping 
containers from sliding or moving off the YTV. 

There are four types of stop buttons. A dead-man trigger switch stops the vehicle if either in the no-
squeeze or maximum squeeze position. A master battery-disconnect button stops all electrical functions, 
disabling the unit completely. Two controlled stop buttons, located one on each side, bring the unit to a 
controlled stop. Four emergency stop buttons interrupt power to all moving devices, and pressing one of 
these buttons results in an immediate stop. 

There is a laser scanner on both the front and rear of the YTV. The scanners sense obstructions in the 
YTV’s path. The YTV will slow down or stop depending on the distance from the obstruction. 

Other safety features include an alarm horn and warning lights that activate prior to movement and during 
movement. The exposed charging plates at the charging station and the YTV are not energized until the 
YTV is docked at the charging station and the charger determines the battery’s condition warrants a 
charge. 

2.6.3.1.14 TRUPACT-III ISO Container Handler 

An ISO container handler, rated for 56,000 pounds and weighing approximately 6,000 pounds, is attached 
to the top of the TRUPACT-III using the 35-ton forklift. The ISO container handler is positioned on the 
TRUPACT-III and each latching pin inserted into its respective ISO pickup point and locked into position 
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to secure the handler to the TRUPACT-III. The four latching mechanisms, one at each corner, are 
hydraulically controlled using the 35-ton forklift’s hydraulic system. 

2.6.3.1.15 TRUPACT-III Bolting Station 

The bolting station (Figure 2.6-24) is located in the southeast corner of Room 108 and consists of the 
bolting robot, safety fence, control panel, overpack cover and closure lid stands, bolt rack, exhaust hood, 
and monorail hoist. The safety fence, control panel, overpack cover and closure lid stand, and bolt rack 
are installed to support operations at the bolting station. This equipment is used for overpack cover and 
closure lid removal and installation. 

2.6.3.1.15.1 TRUPACT-III Monorail Hoist 

The bolting station is serviced by a 7.5-ton monorail hoist that is used to remove the overpack cover and 
closure lid from the TRUPACT-III shipping container and place them in their stands. The monorail hoist 
is a under-hung, trolley and wire rope hoist. The monorail hoist travels between storage stands and is 
controlled by a radio-frequency transmitter or pendant control. The monorail hoist is designed to hold its 
load in the event of a DBE or loss of power. The monorail hoist is certified to lift its rated capacity and is 
load tested to 125 percent of maximum rated lift. 

2.6.3.1.15.2 TRUPACT-III Bolting Robot 

The bolting robot is an electromechanical system with an end-of-arm tool used to detension, remove, 
install, and retension the TRUPACT-III overpack cover and closure lid bolts. The end-of-arm tool is a DC 
motor-driven nut runner with a capacity to torque the bolts to approximately 1,200 foot-pounds. The robot 
uses a two-dimensional vision system to locate the bolts and bolt holes.  

A safety perimeter is established around the bolting robot using an approximately 8-foot-high wire mesh 
fence and a light curtain. During robot operation, if the light curtain is broken the robot power is 
interrupted, stopping robot operations. 

2.6.3.1.15.3 TRUPACT-III Exhaust Hood System 

The bolting station has an exhaust hood system that consists of exhaust hood, dampers, roughing filter, 
and ductwork. The exhaust hood system consists of an enclosure, which is installed over the closure 
lid/TRUPACT-III container body interface before the closure lid is removed. The exhaust hood fan is 
interlocked with the two CH Bay battery charging area exhaust fans. One of two fans must be operating 
for the exhaust hood fan to operate. Exhaust hood operation ensures that any potential airborne 
radioactivity released when removing the TRUPACT-III closure lid is passed through a roughing filter 
and a HEPA filter prior to entering the WHB ventilation exhaust. 

2.6.3.1.16 Payload Transfer Station 

The PTS (Figure 2.6-25) is designed to remove an SLB2 from a TRUPACT-III and place it on a facility 
pallet. A FTV is pre-positioned at the PTS between the support columns of the SLB2 support stand. 
Following removal of the TRUPACT-III overpack cover and closure lid, the YTV with its TRUPACT-III 
payload moves to the PTS. During the approach, the YTV and TRUPACT-III are aligned with the FTV 
and transfer table. Hoist rings or other threaded connectors are manually fastened to the TRUPACT-III 
shipping pallet and then are attached to the connection tools of the pulling/pushing chain of the transfer 
table. Two connection tools are supplied, but the loaded pallet may be removed with just one connection 
tool. The TRUPACT-III’s roller air bed is then manually inflated with plant air. The TRUPACT-III pallet 
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with its SLB2 payload is extracted by activating the electric drive of the pulling/pushing chain. Once fully 
positioned on the transfer table, the FTV raises the transfer table along with the TRUPACT-III pallet and 
SLB2 payload to a height slightly above the retractable arms of the SLB2 support stand. The retractable 
arms of the support stand are positioned underneath the SLB2. The FTV lowers the TRUPACT-III pallet 
and transfer table, leaving the SLB2 suspended from the retractable arms of the SLB2 support stand. The 
TRUPACT-III pallet is then reinserted into the TRUPACT-III using the pulling/pushing chain, the 
D-clips are removed, the roller bed is depressurized, and the YTV is directed to return the TRUPACT-III 
to the bolting station. Once the YTV is clear of the PTS, the FTV with the transfer table is moved outside 
the footprint of the PTS and a second FTV with a facility pallet is positioned underneath the suspended 
SLB2. The FTV raises the facility pallet to the SLB2. The retractable arms of the support stands are 
disengaged from the SLB2 and the FTV with its facility pallet and SLB2 are lowered. The SLB2 is then 
secured to the facility pallet and the FTV is directed either to place the loaded facility pallet on a pallet 
stand in the CH Bay or to proceed to the CLR. 

2.6.3.1.16.1 Transfer Table 

The transfer table is an FTV attachment that shares the facility pallet interface. In addition to a roller bed, 
it has an electrically driven rigid chain system that can push and pull a fully loaded TRUPACT-III pallet. 
Similar to a facility pallet, the transfer table may be removed from the FTV.. The electric drive of the 
transfer table is powered from local outlets at the SLB2 support stand. The transfer table control system is 
in a panel located outside of the support stands. The controls are limited to controlling the movement of 
the TRUPACT-III pallet. 

2.6.3.1.16.2 SLB2 Support Stand 

The SLB2 support stand is a stationary structure with locking retractable arms. The support stands are 
seismically qualified to hold a fully loaded SLB2 during a DBE. The support stand is sufficiently high to 
permit an FTV with a facility pallet to move underneath a suspended SLB2. 

2.6.3.1.17 Facility Pallet Stands 

Facility pallet stands are located in the CH Bay. These stands are used to support loaded or empty facility 
pallets. The stands are seismically qualified to hold a fully loaded facility pallet during a DBE. The 
facility pallet stands are sufficiently high to permit an FTV to move underneath the facility pallet. The 
FTV is then raised to lift the loaded facility pallet and remove it from the facility pallet stand (Figure 
2.6-26). 

2.6.3.1.18 Facility Pallet Dispenser 

A facility pallet dispenser is located in the southwest area of Room 108. The dispenser is a powered 
device to store and dispense facility pallets. Empty facility pallets are loaded into the dispenser and FTVs 
can remove a facility pallet. 

2.6.3.1.19 Miscellaneous Equipment 

Other equipment used in the CH Bay and Room 108 to support waste handling or maintenance activities 
include battery-powered floor sweepers, a battery-powered manlift, and a battery-powered scissor lift. 
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2.6.3.1.20 Conveyance Loading Car 

The conveyance loading car, which is approximately 13 feet long and 7.5 feet wide, is an electric-
powered vehicle that operates on rails. The car is designed with a flat bed that has adjustable height 
capability and is used to transfer facility pallets onto or off the pallet support stands in the Waste Shaft 
Conveyance by raising and lowering its bed. The conveyance loading car platform is equipped with two 
pintles spaced to match corresponding openings in the bottom of the facility pallet. The pintles prevent 
the pallet from sliding or moving off the conveyance loading car. The lifting height of the jackscrews that 
lift the conveyance loading car platform is approximately 8 inches. The jackscrews are designed to move 
together because they are driven by a single motor. Should any of the jackscrews fail such that the 
conveyance loading car lifting platform is tilted, the angle would not be enough to cause the waste 
containers to dislodge from the facility pallet. 

2.6.3.2 Underground  

The Underground waste handling and emplacement equipment consists of diesel-powered transporters, 
forklifts, and forklift attachments. 

2.6.3.2.1 Underground Transporter 

The Underground Transporter is a diesel-powered tractor-trailer with an articulating-frame steering 
system (Figure 2.6-27). The transporter has two sections: a front section consisting of the tractor cab and 
diesel engine and a rear section consisting of a flatbed trailer with a ball screw or chain-driven pallet 
transfer mechanism mounted in the middle of the bed. The pallet transfer mechanism is designed to 
handle a load of 28,000 pounds. The tractor has a hydraulic power-steering system with a direct-drive 
hydraulic pump, an orbital valve operated by the steering wheel, and two steering cylinders located at the 
articulated joint. The hydraulic fluid reservoir capacity is 20 gallons. The Underground Transporter has a 
35-gallon fuel tank and an automatic dry chemical fire suppression system. 

The automatic fire suppression system on the Underground Transporter consists of a detection system that 
causes a compressed gas cartridge to actuate and fluidize the fire suppressant powder and forces the 
powder to the distribution network. The system is equipped with a control module that includes system 
status lights to indicate normal and trouble conditions. 

The axle brakes are air-over-hydraulic disc brakes with a dual master cylinder and separate circuits for the 
front and rear brakes. There is also a driveline disc brake, which is used as a parking brake. The brake 
automatically sets on low air pressure. The brake can also be set manually from the tractor cab. The 
Underground Transporter attaches the pallet transfer mechanism hook to the facility pallet and pulls the 
facility pallet onto the transporter trailer. During transport to the Underground disposal room, the facility 
pallet is secured to the transporter trailer with the pallet mover hook, and side rails prevent side-to-side 
movement. 

2.6.3.2.2 Underground Waste Handling Forklifts 

There are two 6-ton diesel forklifts in the Underground that can be equipped with push/pull attachments. 
The 6-ton diesel forklifts equipped with push/pull attachments capable of handling 8,500 pounds are 
provided to remove CH waste assemblies from the Underground Transporter and emplace CH waste 
assemblies into the waste array. The 6-ton diesel forklift has a 24-gallon hydraulic fluid reservoir and a 
37-gallon diesel fuel tank that are enclosed in the engine compartment. 
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A 7.5-ton diesel forklift is used in the Underground to handle and emplace approved configurations of 
MgO super sacks. The 7.5-ton forklift can be equipped with push/pull attachments and has a 24-gallon 
hydraulic fluid reservoir and a 37-gallon diesel fuel tank. 

Diesel forklifts used for Underground waste handling are equipped with automatic dry chemical fire 
suppression systems. The automatic fire suppression system on the forklifts has the same features as those 
on the Underground Transporter. 

A 13-ton diesel-powered forklift is used to offload SLB2s from the Underground Transporter and 
emplace them into the waste array. The 13-ton forklift is equipped with an automatic fire suppression 
system and 96-inch-long tines that are used to offload SLB2s. This is achieved by inserting the fork tines 
between the skids of an SLB2 and lifting the SLB2 from the facility pallet. The 13-ton forklift has a 
78-gallon hydraulic fluid reservoir and a 57-gallon diesel fuel tank enclosed in the engine compartment. 

2.6.3.2.3 Push/Pull Attachments 

The push/pull attachments (Figure 2.6-28 and Figure 2.6-29) are used with a 6-ton forklift to remove the 
CH waste containers from the Underground Transporter and emplace the waste in the waste stack. The 
push/pull attachment shown in Figure 2.6-28 is connected to the forklift front carriage, which requires the 
removal of the forklift tines. The push/pull attachment shown in Figure 2.6-29 is used to place the MgO 
super sacks on top of the waste stacks and is installed on the forklift tines. Both types of attachments have 
a gripper that grips the edge of the slip-sheet on which the waste containers sit and a linkage assembly to 
pull or push the waste containers onto or off the platen. After the 6-ton forklift has pulled the waste 
containers from the transporter and has moved the waste containers to the emplacement location, the 
push/pull attachment pushes the waste containers into position after the forklift has positioned the platen 
at the proper height.  

2.6.4 CH Waste Handling Process 

2.6.4.1 CH Waste Receiving 

On arrival at the gate of the WIPP facility, each incoming CH shipment is inspected to verify the 
shipment documentation and a security check is performed. A radiological survey of the shipping 
container is performed either at the gate or in the WHB parking area. If radiation or contamination levels 
exceed the criteria in the Waste Isolation Pilot Plant Radiation Safety Manual (WP 12-5), subsequent 
activities include posting, decontamination, or both. 

Following turnover of the shipping documentation, the driver parks the trailer in the parking area for CH 
shipping container trailers near the CH entrances to the WHB. The driver unhooks the tractor and is 
subsequently released. The number of loaded CH shipping containers on trailers in the parking area is 
coordinated with RH waste handling such that the parking area limits established in the HWFP are not 
exceeded. No more than a total of 13 loaded pallets and four CH shipping containers are allowed at one 
time in the CH processing area. 

The TRUPACT-II or HalfPACT shipping containers are unloaded from trailers outdoors using 13-ton 
battery-powered forklifts, transported through one of three entrance airlocks, and placed in a vacant 
TRUDOCK position. Each entrance airlock is sized to accommodate a CH shipping container on a 13-ton 
forklift or a YTV. The CH WH CVS maintains the CH Bay and Room 108 at a pressure lower than the 
ambient atmosphere to ensure airflow into the CH Bay, preventing the inadvertent release of airborne 
hazardous or radioactive materials to the outside. The doors of each airlock are interlocked such that only 
one door can be opened at a time. 
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The TRUPACT-III shipping containers are unloaded from trailers outdoors using the 35-ton 
diesel-powered forklift and placed on a YTV. The loaded YTV then transports the TRUPACT-III into the 
CH Bay and then into Room 108. 

2.6.4.2 TRUPACT-II or HalfPACT Processing 

After the TRUPACT-II or HalfPACT is placed in a TRUDOCK the OCV tamper seal is removed. During 
OCV lid removal, a vacuum may be applied to the outer lid vent port to compress the lid toward the 
vessel body, enabling the locking ring to rotate, unlocking the lid. The underside of the OCV lid and top 
of the ICV lid are surveyed for contamination. The OCV lid is removed and placed in an adjacent lay-
down area using the TRUDOCK 6-ton crane and the ACGLF. 

The vacuum pull process is repeated for the ICV lid and a radiological assessment filter is attached to the 
vent port tool, upstream of an industrial-grade HEPA roughing filter. The radiological assessment filter is 
checked for radioactive contamination. The TRUDOCK vent hood system is attached to the ICV lid and 
the lid is raised. The TRUDOCK vent hood system consists of a vent hood assembly, an industrial-grade 
HEPA filter assembly, a fan to provide airflow, ductwork, and a flexible hose. The TRUDOCK vent hood 
system provides atmospheric control and confinement of airborne radioactive material and minimizes 
personnel exposure to volatile organic compounds. The air from the vent hood is monitored by an alpha 
CAM before passing through the roughing filter and then HEPA filters. The air is then released to a 
WH ventilation exhaust system, that by design, is not configured to allow recirculation into the building 
and is exhausted through Station C and an elevated stack outside the WHB. 

Before moving the ICV lid aside, contamination surveys under the vent hood are performed on the ICV 
lid and accessible waste container surfaces. If no contamination is detected, the vent hood is removed and 
the ICV lid is set aside using the TRUDOCK 6-ton crane and lifting fixture. Additional contamination 
surveys are performed on the waste containers. If no contamination is detected, the TRUDOCK 6-ton 
crane is used to remove and transfer the shipping package payload to a prepositioned facility pallet. A 
typical TRUPACT-II contains 14 drums and a typical HalfPACT contains seven 55-gallon drums that are 
stretch wrapped or banded together into seven-packs. Each seven-pack, or waste assembly, sits on a 
molded slip-sheet made of high-density polyethylene or cardboard. A second slip-sheet is placed on top of 
the seven-pack and the entire assembly is held together by stretch wrap or banding. 

Final contamination surveys are conducted and the identification numbers of the waste containers are 
recorded for transfer to the inventory tracking system. For inventory control purposes, CH waste 
container identification numbers are verified against the shipping documentation. Any inconsistencies are 
resolved with the generator before CH waste is emplaced. The shipping package and waste containers are 
shipped back to the generator if the inconsistencies cannot be resolved. Waste containers awaiting 
resolution of discrepancies are stored in the Shielded Storage Room. A damaged waste container is 
overpacked. 

A 13-ton forklift or FTV transports the loaded facility pallet to the northeast area of the CH Bay for 
storage. This storage area is marked to indicate the lateral limits of the storage area. A maximum of seven 
loaded facility pallets of CH waste is stored in one location at a time (i.e. northeast corner and southwest 
corner). An additional facility pallet of waste may be stored in the Shielded Storage Room and at each 
TRUDOCK. At the TRUDOCKs, the waste shall be stored either on a facility pallet or in the shipping 
package. A minimum aisle space of 44 inches is maintained between facility pallets to allow unobstructed 
movement of fire-fighting personnel, spill-control equipment, and decontamination equipment that may 
be used in the event of an off-normal event. 
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A site-derived waste storage area on the north or southwest wall of the CH Bay is used for collecting 
derived waste from waste handling processes in the WHB. The maximum volume allowed to be stored in 
the derived waste storage area is approximately 65 feet3. 

Normal operations for receipt and emplacement of drum assemblies containing CH waste do not include 
the removal of empty drums received as dunnage in the drum assembly. Normal operations do not involve 
the opening of waste containers. Drum assemblies, consisting entirely of empty drums, are dispositioned 
in the most cost-effective manner but are typically returned to generator sites. 

After the waste assemblies are removed from the shipping container, a final radiological survey and 
maintenance inspection are performed on the shipping container and the unit is prepared for reuse. When 
the shipping container is ready for reuse, it is removed from the WHB, loaded on a trailer, and prepared 
for shipment to a generator site. 

2.6.4.3 TRUPACT-III Processing 

The YTV transporting a TRUPACT-III shipping container enters the CH Bay through an outside airlock 
and traverses the CH Bay through Airlock 107 into Room 108 for processing. 

The YTV transporting a TRUPACT-III is driven to the bolting station where the air inside the 
TRUPACT-III is sampled with a radiological assessment filter. The radiological assessment filter  
confirms levels are consistent with no TRU radioactivity in the TRUPACT-III before the closure lid is 
removed. 

The bolting robot detensions and removes the bolts from the TRUPACT-III cover. The bolts may also be 
detensioned and removed by waste handling personnel without the assistance of the bolting robot. The 
exhaust hood is installed over the top of the TRUPACT-III cover and the exhaust flow started. The 
exhaust hood ensures that any radioactive contamination or airborne radioactivity inside the 
TRUPACT-III is exhausted into the CH WH CVS system through a HEPA filter prior to entering the 
WHB ventilation exhaust. This system, by design, is configured for partial recirculation of air through the 
building with the balance of airflow being exhausted through Station C and an elevated stack outside the 
WHB. A CAM, sampling the exhaust stream, provides an indication of whether there is airborne 
radioactivity inside the TRUPACT-III. Radiological contamination surveys of the interior surface of the 
TRUPACT-III cover are performed. If contamination levels are below release limits, the TRUPACT-III 
cover is then placed on the cover stand. 

The TRUPACT-III is positioned at the PTS. The shipping pallet with its SLB2 is extracted from the 
TRUPACT-III and positioned on the transfer table. The SLB2 is unlatched from the TRUPACT-III pallet 
and the PTS separates the SLB2 from the TRUPACT-III pallet. The TRUPACT-III pallet is returned to 
the TRUPACT-III and the YTV is driven back to the bolting station. 

The transfer table is positioned out of the lifting area. An FTV or 13-ton forklift with a facility pallet is 
positioned under the SLB2 and the SLB2 is placed onto the facility pallet. The SLB2 is secured to the 
facility pallet. The loaded facility pallet is removed from Room 108 and routed to the CH Bay storage 
area or to the CLR. 

At the bolting station, radiological surveys of the interior surfaces of the empty TRUPACT-III are 
performed. If no contamination is detected, the closure lid and overpack cover are reinstalled and the 
bolting robot reinstalls the securing bolts and torques the bolts to the specifications. The YTV transports 
the empty TRUPACT-III to the WHB parking area to be loaded on its transport trailer. 
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2.6.4.4 Conveyance Loading Room 

A facility pallet of waste assemblies is moved by a 13-ton forklift or by FTV into the CLR. The 13-ton 
forklift places the loaded facility pallet on the conveyance loading car. The conveyance loading car must 
be removed from the CLR before the FTV enters the CLR and positions itself on the rails. The CLR has 
two sets of doors through which the waste assemblies are moved; one set separates the CLR from the 
CH Bay and the other set separates the CLR from the Waste Shaft Collar Room. The doors are 
interlocked such that only one set of doors may be opened at a time. The Waste Shaft Collar Room doors 
must be opened and the CH Bay doors closed before moving a loaded conveyance loading car or FTV 
into the Waste Shaft Collar Room. Waste Operations must verify the Waste Shaft Conveyance is at the 
Waste Shaft Collar before moving the loaded conveyance loading car or FTV into the Waste Shaft Collar 
Room. 

2.6.4.5 Waste Shaft Collar Room 

Pivot rails at the Waste Shaft Collar, which are rotated to the horizontal position when loading the Waste 
Shaft Conveyance, are rotated vertically when not in use. The conveyance loading car or FTV moves the 
loaded facility pallet onto the Waste Shaft Conveyance. When the conveyance loading car or FTV has 
positioned the facility pallet on the Waste Shaft Conveyance, it lowers its deck until the loaded facility 
pallet rests on the facility pallet chairs on the Waste Shaft Conveyance. The conveyance loading car or 
FTV is moved off the Waste Shaft Conveyance and returned to the CLR. The Waste Hoist lowers the 
Waste Shaft Conveyance to the Waste Shaft Station. 

2.6.4.6 Waste Shaft Station 

When the Waste Shaft Conveyance is at the Waste Shaft Station, the shaft station gates are opened and 
the Underground Transporter backs up to the conveyance. The facility pallet is pulled onto the 
Underground Transporter trailer and moved to the active disposal room. A Vehicle Exclusion Zone and a 
procedurally controlled transport notification system alert personnel and vehicle/equipment that waste is 
in transit from the Waste Shaft Station to the active disposal panel. Personnel and vehicles are required to 
move to a crosscut or leave the disposal path/area to minimize the likelihood of collisions with the 
transporter. 

2.6.4.7 Underground CH Waste Disposal Area 

In the Underground, waste is transported from the Waste Shaft Station within a Vehicle Exclusion Zone 
to the ventilation intake drift of the active disposal panel. When RH waste emplacement or borehole 
drilling is ongoing in the disposal panel air intake drift, CH waste may be rerouted from the intake to the 
exhaust side of the panel and back to the intake side through non-active disposal rooms. Operations 
personnel administratively control access to the active disposal panel to coordinate RH and CH disposal 
activities.  

At the waste disposal room, the waste containers, excluding the SLB2, are removed from the facility 
pallet on the Underground Transporter using a diesel-powered forklift with a push/pull attachment and 
placed at the waste face. A 13-ton forklift with 96-inch long forks removes the SLB2 from the facility 
pallet and places the SLB2 at the waste face. The CH waste containers are stacked with assemblies of 
drums, SWBs, and TDOPs intermixed, with TDOPs and SLB2s on the bottom row. For stability, 
85-gallon drums in four-pack assemblies and 100-gallon drums in three-pack assemblies are placed on the 
top row of the waste stack or on like assemblies. Shielded container assemblies are only stacked on the 
floor against the wall or on each other, for a maximum of two high (see Figure 2.6-33). Empty facility 
pallets are returned to the surface. 
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The waste is emplaced in each room, starting in room 7, of a panel until the panel is full. When the panel 
is full, the panel closure system is installed. Panels 9 and 10 may be used to reach the full authorized 
capacity of 6.2 million ft3. Panels 1, 2, and 5 have been filled and isolated with an explosion-isolation 
wall. Panels 3 and 4 have been isolated with a substantial barrier and isolation bulkhead. Once a waste 
disposal panel is mined and initial ground control established, ventilation control equipment is 
constructed at the exit of each disposal room. 

When combined CH and RH operations take place in a panel, RH emplacement boreholes are drilled into 
the ribs of rooms in advance of disposal operations. A ventilation control point consisting of a bulkhead 
with a ventilation regulator is also installed in each room. The ventilation control point may also include 
man doors and/or vehicle doors. For CH waste emplacement, the ventilation control point is installed on 
the exhaust side of the room. The ventilation control point may be located as necessary to allow RH 
equipment or RH waste movement to access boreholes in the intake and exhaust portions of a room. RH 
waste emplacement precedes CH waste emplacement to preclude CH waste from blocking RH borehole 
access. 

CH waste emplacement starts at the exhaust side of an active disposal room and proceeds through the 
room to the intake. The sequence of RH emplacement varies in order to minimize RH equipment moves 
because of its size. Brattice cloth and chain-link ventilation barricades, are installed to isolate a filled 
room from the ventilation system. This process is repeated for the remaining rooms until the panel is 
filled (Shown in Figure 2.6-30). 

When a panel is filled, the panel closure system or substantial barriers and isolation bulkheads are 
constructed in the entries to the filled panels, in accordance with the Closure Plan in the HWFP. 

2.6.5 Process Interruptions 

The CH and RH waste handling process interruptions fall into two categories: routine and 
emergency/abnormal. 

2.6.5.1 Routine Interruptions 

Routine process interruptions include inspections and scheduled and unscheduled maintenance. Actions 
taken during routine process interruptions are conducted in accordance with established procedures. Plant 
parameters are monitored to ensure that radiological or hazardous material releases do not occur. 

2.6.5.2 Emergency/Abnormal Interruptions 

Emergency interruptions are process interruptions that occur because of operational accidents, man-made 
external events, or natural events that include earthquakes or severe weather. 

Plant operations may be suspended following an earthquake. If the earthquake is of sufficient magnitude 
(i.e., a seismic event of 0.015 g or greater acceleration), inspection of structures and equipment is required 
before resuming normal operations. The length of the interruption will depend on the results of the 
inspection. 

Plant operations may be suspended during a tornado or a high-wind condition warning. A tornado or 
high-wind condition warning is based on information provided by the National Weather Service or local 
observation. If a severe weather emergency condition occurs at the WIPP site, inspections of structures 
and equipment may be required before resuming normal operations. The length of the interruption 
depends on the results of the inspection. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-116 

Normal plant operations may be suspended in the event of a fire. The occurrence of a fire may require 
evacuation of personnel and response by appropriate emergency personnel. After extinguishing the fire, 
the area will be surveyed, controls will be established to mitigate any problems, and the area will be 
returned to normal operations. 

Abnormal interruptions include unplanned and unexpected changes in a process condition or variable 
adversely affecting safety, security, environment, or health sufficient to require stopping waste handling 
or putting waste handling on hold for greater than four hours. 

In the event of abnormal interruptions, waste handling or any other site activity is stopped and placed in a 
safe condition. For example, the loss of offsite power affects all site electrical equipment. Any suspended 
load is maintained “as is” until power is returned. When power returns, loads are lowered. All cranes and 
hoists hold their loads on loss of power. A manually started diesel generator supplies selected loads as 
described in Section 2.9.1.2. Some equipment, such as the Central Monitoring System (CMS) and the 
Underground CAMs, has an uninterruptible power supply (UPS) or battery backup for loss of power. 
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Figure 2.6-3. TRUPACT-II Shipping Container 
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Figure 2.6-4. HalfPACT Shipping Container 
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Figure 2.6-5. TRUPACT-III Shipping Container 
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Figure 2.6-6. 55-gallon Drum 
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Figure 2.6-7. 85-gallon Drum 
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Figure 2.6-8. 100-gallon Drum 
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Figure 2.6-9. Standard Waste Box 
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Figure 2.6-10. 10-Drum Overpack 
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Figure 2.6-11. Standard Pipe Overpack 
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Figure 2.6-12. Standard Pipe Overpack Components 
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Figure 2.6-13. S100 Pipe Overpack 
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Figure 2.6-14. S300 Pipe Overpack Shield Insert 
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Figure 2.6-15. Standard Large Box 2 
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Figure 2.6-15a. Shielded Container 
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Figure 2.6-17. Adjustable Center-of-Gravity Lifting Fixture 
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Figure 2.6-18. TRUDOCK Vent Hood System 
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Figure 2.6-19. TRUDOCK Vacuum System 
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Figure 2.6-20. SWB Lifting Fixture Adapter 
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Figure 2.6-21. TDOP Lifting Fixture Adapter 
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Figure 2.6-22. SWB Forklift Fixture 

 

Figure 2.6-23. Facility Pallet 
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Figure 2.6-24. Bolting Station 
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Figure 2.6-25. Payload Transfer Station 
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Figure 2.6-27. Facility Pallet on Conveyance Loading Car 
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Figure 2.6-28. Push/Pull Attachment Requiring Forklift Tine Removal 
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Figure 2.6-29. Push/Pull Attachment Installed on Forklift Tines 
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Figure 2.6-30. Arrangement of Typical Waste Stack 
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2.7 CONFINEMENT SYSTEMS  

The WIPP confinement systems consist of static and dynamic barriers that prevent or minimize the 
following: 

� The spread of radioactive and hazardous materials in occupied and unoccupied process areas 

� The release of radioactive and hazardous materials in facility effluents during normal 
operation and process interruptions 

� The release of radioactive and hazardous materials resulting from design-basis accidents 
including severe natural events and man-made events 

Static barriers are structures that confine contamination by their physical presence and dynamic barriers 
control the airborne radioactive material. Static barriers include waste containers, building structures, the 
Underground repository, and HEPA filtration systems. Dynamic barriers consist of the surface and 
Underground ventilation systems. The primary confinement is the waste container and the secondary 
confinement consists of the WHB and the Underground. The WHB is designed to withstand the effects of 
tornadoes, high winds, and earthquakes. The Underground is unaffected by these events. The WIPP 
confinement systems meet the requirements of DOE Order 420.1B, Change 1. 

2.7.1 Waste Handling Building 

Dynamic barriers that ensure confinement are incorporated into the design of the WHB. The WHB is 
designed to maintain its integrity following a DBT or DBE. The Hot Cell Complex, constructed with 
thick concrete walls, uses airlocks to ensure that contamination or airborne radioactive material is not 
easily transported from the immediate area. 

2.7.2 Underground 

The primary confinement for TRU waste in the Underground is the waste container itself. Additional 
confinement includes the Underground ventilation system, which provides differential pressure control 
such that air leakage is from the non-waste areas to the disposal area. The exhaust air from the 
Underground can be directed through HEPA filters located on the surface to mitigate any accidental 
radiological releases from the Underground. 

2.7.3 Ventilation Systems 

The WIPP ventilation systems are designed to provide a suitable environment for personnel and 
equipment during plant operations and to provide radiological control during postulated waste handling 
accidents and process interruptions. Ventilation systems, where appropriate, are used for space heating 
and cooling. The WIPP ventilation systems are designed to meet the emissions limitations in Radiation 
Protection of the Public and the Environment (DOE Order 458.1, Change 2), using the following 
guidelines: 

� Ventilation airflow is from areas of lower to areas of higher potential for contamination. 

� In building areas that have a potential for contamination, a negative air pressure is maintained 
to minimize the spread of contaminants. 

� Consideration is given to the temporary disruption of normal airflow patterns because of 
maintenance operations by providing dual trains of HEPA filters and exhaust equipment. 
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� Ventilation systems are designed to reestablish airflow patterns in the event of a temporary 
disruption. Ducts that carry potentially contaminated air are routed away from occupied 
areas. 

� Systems are designed so that some components can be taken out of service for maintenance 
while the system continues to operate as designed. 

2.7.3.1 Surface Ventilation Systems 

There are independent ventilation systems for each of the following areas: 

� Waste Hoist Tower 

� CH waste handling area (CH Bay and Room 108) 

� RH Bay including the FCLR, HEPA filter gallery, and Upper Hot Cell Operating Gallery 

� RH Hot Cell Complex including Upper Hot Cell and Transfer Cell 

� WHB Mechanical Equipment Room 

� EFB 

The ventilation system that serves the Waste Hoist is not expected to contain or become contaminated 
with radioactive material because the air is exhausted down the Waste Shaft to the Waste Shaft Station. 

The EFB ventilation system can operate in a once-through and recirculation mode. The fresh air supply 
intakes, located away from the exhaust vents, are designed to provide confinement barriers with HEPA 
filters, providing the capability to limit releases of airborne radioactive contaminants. Exhaust air 
recirculation systems have been installed on the CH waste handling (CH Bay and Room 108) and RH Bay 
ventilation systems. The recirculation systems have dampers located between the HEPA filter exhaust 
fans and the WHB common exhaust plenum ducted to Station C to allow HEPA-filtered, conditioned air 
to be recirculated into the ventilation system supply intake. The recirculation system can be controlled 
manually from the CMR. The CMR operator will manually convert to a once-through system on receipt 
of an alarm from a CAM. The ventilation systems maintain pressure differentials between building 
interior zones and the outside environment that control potentially contaminated air. The WHB ventilation 
systems continuously filter the exhaust air from waste handling areas to reduce the potential for release of 
radioactive effluents to the environment. 

Airlocks for ventilation differential pressure control are electrically interlocked such that only one door at 
a time can be open and are provided in the following locations: 

� At entrances to potentially contaminated areas to maintain a static barrier 

� Between areas of large pressure differences to provide a pressure transition and to eliminate 
high air velocity 

� Between areas where pressure differentials must be maintained 

� To minimize air movement from the WHB to the Waste Shaft 

� The ventilation systems include instrumentation to the following operating parameters: 

� Pressure drop across each prefilter and HEPA filter bank 

� Airflow rates at selected points 
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� Pressure differentials surrounding areas of high potential for contamination levels 

The operation of the supply and exhaust fans is controlled to maintain differential pressures between 
rooms. The WHB exhaust fans and controls can be supplied by backup power in the event that normal 
power is interrupted. 

2.7.3.2 WHB CH and RH Waste Handling Area Ventilation Systems 

The CH WH CVS and RH Bay ventilation are separate independent ventilation systems shown on 
schematic flow diagrams (Figure 2.7-1 through Figure 2.7-4). The Hot Cell Complex has a separate CVS 
with its HEPA filters in the HEPA filter room across from the north wall of the RH portion of the WHB. 
The ventilation systems for each WHB subsystem supply air to the rooms of the areas served. Each 
supply air-handling unit consists of filters, cooling coils, heating elements, fans with associated ductwork, 
and controls to condition the supply air, maintaining the design temperature during winter and summer. 
Fan operating status, filter bank pressure drops, and static pressure differentials are monitored in the 
CMR. Excess filter pressure drop and loss of flow initiates an alarm in the CMR. The filtration system 
consists of prefilters and HEPA filters sized in accordance with design airflows, using industry standards 
for maximum efficiency, and exhaust fans that pull ventilation air through the fire and HEPA filters 
before exhausting out the WHB exhaust vent. 

Each air train’s supply fan and exhaust fan are designed to maintain building pressure negative with 
respect to atmospheric pressure and maintain the design airflow pattern. During normal operation, if the 
operating exhaust/supply fan fails, the corresponding supply/exhaust fan is stopped. The standby train 
starts automatically or can be started manually. 

The internal cavity of each RH shipping container is vented into a vacuum system that collects any 
airborne particulate contamination on a swipe medium. The sample system exhausts headspace gas and 
potential airborne particulate contamination through an industrial-grade HEPA filter before exhausting air 
into the RH Bay ventilation system. 

The Station C effluent sampling system continuously samples the air discharged from the WHB exhaust 
vent downstream of HEPA filtration. 

Tornado dampers, constructed to withstand a DBE and DBT, are installed in all HVAC inlets and exhaust 
openings in the WHB. Dampers installed in the air intakes open in the same direction as the normal 
airflow and close automatically to prevent a reversal of flow. Dampers in exhaust air openings open 
against the direction of normal airflow and are held open by springs. When tornado pressure on the open 
damper blades overcomes the spring tension, the blades close. In the event of a tornado, the WHB tornado 
dampers will automatically close to prevent the outward rush of air caused by a rapid drop in atmospheric 
pressure. Damper closure mitigates damage to HEPA filters from a potential high differential pressure. 

In case of an offsite power failure, exhaust fans can be switched to the backup power system in order to 
continue to exhaust air in the designed flow pattern. 

Instrumentation is provided that enables the operator to monitor equipment from the CMR. The 
monitored parameters include fan operating status, filter bank differential pressure, and static pressure 
differential in areas of the WHB. Filter differential pressure is displayed in the CMR. An alarm for a 
pressure drop, indicating filter replacement is needed, actuates at a predetermined differential pressure 
across the HEPA filters. 
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Instruments and system components are subject to periodic testing and inspection during normal plant 
operation. 

All nuclear-grade HEPA filter banks are tested for conformance with Testing of Nuclear Air-treatment 
Systems (ANSI/ASME N510) and have a � 99 percent removal efficiency (SDD HV00). 

2.7.3.3 WHB Mechanical Equipment Room Ventilation System 

The Mechanical Equipment Room is maintained at a pressure slightly below atmospheric to minimize 
leakage of room air, which may contain airborne radioactive contaminants. Negative pressure is 
maintained by the same exhaust fan systems that exhaust air from the CH and RH waste handling areas. 

2.7.3.4 WHB Waste Shaft/Waste Hoist Tower Ventilation System 

The ventilation system provides filtration of supply air, unit heaters for freeze protection, and a unit 
cooler to provide cooling of equipment in summer. Exhaust airflow is down through the tower and into 
the Waste Shaft, where it combines with incoming air from the Waste Shaft auxiliary air intake tunnel as 
shown in Figure 2.7-4. 

A pressurization system serves the airlock to the Crane Maintenance Room and pressurizes the airlock, 
preventing the release of potentially contaminated air from the Crane Maintenance Room to the access 
corridor. 

2.7.3.5 EFB Ventilation System 

A schematic flow diagram of the EFB ventilation system is shown in Figure 2.7-5. The EFB supports the 
operation of the Underground ventilation system and contains the Underground ventilation system HEPA 
filters. The function of the ventilation system in the EFB, major components, operating characteristics, 
safety considerations, and controls are similar to those of the CH WH CVS in the WHB. Each supply air-
handling unit in the EFB consists of prefilters, an electric heating coil, and a fan to condition the air as 
required to maintain the design temperature. The EFB ventilation system exhausts air from all potentially 
contaminated areas of the building through two filter housings, each containing a bank of prefilters and 
two stages of HEPA filters, and two exhaust fans before discharging to the atmosphere. The EFB exhaust 
air is discharged to the Underground exhaust duct so that it can be monitored for airborne radioactive 
contaminants. 

2.7.3.6 CMR Ventilation System 

The CMR is located in the Support Building. The CMR ventilation system provides a suitable 
environment for personnel occupancy under normal operations and HEPA filtration operation and 
maintains a slightly positive pressure in the CMR. The CMR has features to allow its use during both 
normal and emergency conditions, including two-hour fire walls, redundant ventilation systems, supply 
and exhaust systems capable of being connected to the backup electrical power system, and a manual shift 
to HEPA filtration of intake air. Major components of the CMR HVAC system include supply air-
handling units that condition (heat/cool) the air, HEPA filters, and exhaust fans. 

The CMR is served by two 100 percent capacity air-handling units. One is in service and one is in 
standby status. The standby unit will automatically start in the event the operating unit fails. The 
schematic airflow diagram for the CMR HVAC system is shown in Figure 2.7-6. 
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2.7.3.7 Underground Ventilation System 

The Underground ventilation system serves the WIPP Underground to provide acceptable working 
conditions and a life-sustaining environment during normal operations and off-normal events, including 
waste handling accidents. In the event of a breach of waste containers, the Underground ventilation 
system assists in the confinement of released material. The Underground ventilation system is designed, 
maintained, and operated (Figure 2.7-7 and Figure 2.7-8)to meet or exceed the criteria specified by 
30 CFR 57 and the New Mexico Mine Safety Code for All Mines, Including Open-Cut and Open-Pit 
(19.6.5 NMAC).  

Underground ventilation is divided into four separate flow paths supporting the waste disposal area, the 
construction area, the north area, and the Waste Shaft Station. The waste disposal, construction, and north 
areas receive their air supply from the Air Intake Shaft and the Salt Handling Shaft. The Waste Shaft 
Station receives its air supply from the Waste Shaft. Airlocks and bulkheads separate the different 
circuits. The four air circuits combine near the Exhaust Shaft, which is the common discharge from the 
Underground. 

The pressure differential maintained between the construction circuit and the waste disposal circuit 
ensures that air leakage is toward the disposal circuit. The pressure differential is produced by the surface 
exhaust fans in conjunction with the Underground bulkheads and air regulators. Pressure differentials 
across selected bulkheads between ventilation circuits are monitored from the CMR. 

The Underground ventilation system consists of six centrifugal exhaust fans (three main fans in the 
normal flow path and three smaller fans in the filtration flow path), two identical HEPA filter assemblies 
arranged in parallel, isolation and backdraft dampers, filter bypasses, and associated ductwork. 

Normal operation of the main fans provides an approximate flow of 425,000 standard cubic feet per 
minute (scfm). Operation of one main fan provides an approximate flow of 260,000 scfm. The main fans 
are located on the surface near the Exhaust Shaft. The smaller filtrations fans provide approximately 
60,000 scfm each and are located at the EFB. During filtration operations, only one filtration fan operates, 
while the main fans do not operate. Any one of the three filtration fans is capable of delivering 
100 percent of the design 60,000 scfm flow rate with the HEPA filters at their maximum pressure drop. 
Two of the three filtration fans can also be operated, with the HEPA system bypassed, to provide 
Underground ventilation when needed. 

Filtration mode mitigates the consequences of an Underground waste handling accident by reducing the 
airflow rate and directing the Underground exhaust through two HEPA filters located on the surface in the 
EFB. Filtration is activated automatically on a high radiation signal from one of the CAMs in the exhaust 
of the active disposal panel or manually by the CMR operator. 

The operating status of each exhaust fan is displayed in the CMR and provisions to switch to filtration are 
provided. Instruments and system components are accessible for periodic testing and inspection during 
normal plant operation. Under normal operating conditions, the ventilation system functions 
continuously. 

If the normal flow of 425,000 scfm is not available, Underground operations may proceed, but the 
number of activities performed may be limited depending on the quantity of air available. A maximum of 
two Underground filtration fans, one at a time, can be connected to the backup power supply in the event 
that normal power is lost. Changeover to backup power is manual. The Underground ventilation-fan 
isolation dampers fail to the filtration position on loss of power. 
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The bulkheads, overcasts, airlocks, and ventilation regulators in bulkheads used to segregate the 
Underground ventilation circuits are made of noncombustible material, except for flexible flashing used 
to accommodate salt movement and in accordance with 30 CFR 57. Figure 2.7-9 shows a typical 
bulkhead with an airflow regulator installed.  

Air is directed to active disposal rooms in a panel using bulkheads and air regulators. After a disposal 
room is filled, it is closed against entry and isolated from the mine ventilation system. 

  



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-153 

 

Figure 2.7-1. WHB and TRUPACT Maintenance Facility 
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Figure 2.7-2. WHB CH HVAC Flow Diagram 
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Figure 2.7-3. WHB RH HVAC Flow Diagram 
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Figure 2.7-6. Support Building CMR HVAC Flow Diagram 
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Figure 2.7-8. Main Fan and Exhaust Filter System Schematic 
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Figure 2.7-9. Typical Bulkhead Design and Components 
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2.8 SAFETY SUPPORT SYSTEMS 

2.8.1 Radiation Monitoring System 

The radiation monitoring system includes the plant vacuum system, Fixed Air Samplers (FASs), CAMs, 
Area Radiation Monitors (ARM), the Radiological Effluent Monitoring System (REMS), and portable 
radiation monitoring equipment. 

The plant vacuum system provides a centrally located vacuum source that is used to draw air through 
filters that collect potentially radioactive particulates. The system supplies the vacuum source for CAMs 
and FASs located in the CH and RH waste handling areas of the WHB and Support Building. The 
vacuum system operating pumps and parameters are displayed in the CMR. The CAM and FAS units not 
connected to the plant vacuum system are equipped with their own vacuum pumps. 

FASs are located in the WHB, the EFB, the Support Building, the TMF, the Underground at S400, the 
intake to the active panel and the exhaust of the active panel, and other places as deemed necessary based 
on site operations. These samplers provide an indication of airborne radioactivity. Some FASs are 
connected to the plant vacuum system and those that are not connected to the plant vacuum system have 
their own vacuum pumps. Any FASs associated with CH operations are located at the TRUDOCKs for 
TRUPACT-II and HalfPACT processing and in Room 108 for TRUPACT-III processing. Any FASs 
associated with RH waste handling are located in the Hot Cell Complex Operating Gallery, the RH Bay, 
and the Transfer Cell Service Room. CAMs are installed at each operating station on the TRUDOCKS in 
the CH Bay and at the PTS in Room 108, and are in service during waste handling activities. CAMs are 
installed in the Underground disposal area to sample the exhaust of active waste emplacement panels. The 
Underground CAMs are in continuous operation except for maintenance or during power outages. The 
Underground CAMs can shift the Underground ventilation system to filtration. The CAMs continually 
collect and measure airborne particulates by pulling air through a filter in proximity to an alpha/beta 
detector. 

CAMs that support RH Waste Handling Operations are located at the cask preparation station, in the 
CUR, in the Transfer Cell, and in the FCLR. The CAMs are positioned to detect airborne radioactive 
material at locations where the shipping container lids are removed or waste containers are removed from 
the shipping container. The CAMs at the cask preparation station and in the FCLR have an integrated 
gamma detector that functions as an ARM. The integrated gamma detector alerts workers to changes in 
shielding. The integrated gamma detector in the FCLR alerts the operator should the telescoping port 
shield be improperly positioned or change position during transfer of an RH waste canister from the 
Transfer Cell to the RH Waste Cask. The CH and RH CAMs annunciate locally and in the CMR. 

The ARM in the CUR is interlocked with the CUR shield door such that the CUR shield door cannot be 
opened upon a high radiation signal in the CUR. The ARM also provides a local warning light, 
annunciation at the personnel access door to the CUR, and an alarm in the CMR if the personnel access 
door to the CUR is opened. 

The REMS consists of effluent samplers installed on the WHB and Underground exhaust. The REMS 
sampling equipment includes a pump, flow controller, sample holder, and delivery piping. The effluent 
sampler for the WHB exhaust is at Station C, which is located on the second floor of the WHB. Station C 
samples the WHB exhaust downstream of the HEPA filters associated with the RH and CH portion of the 
building. The effluent samples for the Underground ventilation system exhaust are located upstream 
(Station A) and downstream (Station B) of the Underground ventilation system HEPA filters.  
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Station A is located over the Underground ventilation exhaust elbow at the surface and samples using 
probes that extend 21 feet below the elbow in the Exhaust Shaft. Station B samples from a point 
downstream from the Underground ventilation system fans and HEPA filters. Station A contains three 
sampling skids, each splitting the sample and directing the air into three air samplers per skid. Station B 
contains two sampling skids, each splitting the sample and directing the air into three air samplers per 
skid. The effluent samplers collect periodic confirmatory particulate samples from the total volume of air 
being discharged. The samplers consist of a sample delivery system, a filter holder, and a vacuum supply. 
Sample locations may have multiple filters to allow parallel sampling for outside agencies. The analysis 
data from effluent samplers are used for quantifying total airborne particulate radioactivity discharged. 
This is done to demonstrate compliance with the mandated regulatory requirements contained in 
“Environmental Standards for Management and Storage” (40 CFR 191, Subpart A) and “National 
Emission Standards for Hazardous Air Pollutants” (40 CFR 61), Subpart H, “National Emission 
Standards for Emissions of Radionuclides Other Than Radon from Department of Energy Facilities.” The 
counting equipment used to analyze FAS filters provides indication of releases at much lower levels than 
general area samples or CAMs. 

Effluent sampler Station D is located in the Underground in E300 before the disposal exhaust joins the 
exhaust from other areas of the Underground. 

In addition to the permanently installed equipment, portable CAMs and portable air samplers similar to 
those installed in waste handling areas are used at the WIPP. Portable samplers are used for sampling 
routine/non-routine operations, for emergency air sampling, or to temporarily replace inoperable 
equipment. The CAMs are calibrated periodically and after repairs, using standards that are traceable to 
the National Institute for Standards and Technology. The source and detector geometry during calibration 
are the same as the sample and detector geometry in actual use. 

The radiation monitoring system is further discussed in the Radiation Monitoring System SDD 
(SDD RM00). 

2.8.2 Fire Protection System 

The WIPP Fire Protection System is designed to ensure personnel safety, mission continuity, and property 
conservation. Building designs incorporate features for fire prevention. The plant design meets the 
improved risk level of protection defined in DOE Order 420.1B, Change 1, and satisfies applicable 
sections of the NFPA codes, DOE Orders, and federal codes described in the Fire Hazard Analysis for the 
Waste Isolation Pilot Plant (WIPP-023). 

The WIPP Fire Protection System design, as described in the Fire Protection System SDD (SDD FP00), 
incorporates the following features: 

� Most buildings and their support structures are protected by fixed, automatic fire suppression 
systems designed to the individual hazards of each area. The WHB, Support Building, and 
TMF have wet-pipe sprinkler systems. The TMF sprinklers are supplied by the CH Bay 
sprinkler system. 

� Noncombustible construction, fireproof masonry construction, and fire-resistant materials are 
considered for use, whenever possible, in buildings and structures. 

� Fire separations are installed where required because of different occupancies per the 
Uniform Building Code®) 
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� In multistory buildings, vertical openings are protected by enclosing stairways, elevators, 
pipeways, electrical penetrations, etc., to prevent fire from spreading to upper floors. The 
Waste Hoist Tower is an exception and has an open path from the Waste Hoist Tower to the 
bottom of the Waste Shaft to accommodate the hoist ropes. 

� A combustible loading control program is in place to minimize the accumulation of 
combustibles in the WHB, the area between the Support Building and the WHB, the waste 
transport path in the Underground, and the active waste disposal room(s). 

� The area within the PPA security fence is either paved or graveled. A gravel road parallels the 
PPA perimeter security fence, which acts as a firebreak in the event of a wildland fire. As 
described in the WIPP FHA, Appendix A, WIPP is considered a “low” wildland fire risk. 
Therefore, this design feature is only credited as “defense-in-depth.” 

The WHB and Underground exhaust ventilation systems that remove hot fire gases, toxic contaminants, 
explosive gases, and smoke are designed with high fire integrity. 

Adequate provisions for the safe exit of personnel are available for all potential fire occurrences, with 
evacuation alarm signals provided throughout occupied areas. Building evacuation plans help ensure the 
safe evacuation of building occupants during emergency conditions. The WIPP Emergency Management 
Program, as set out in the WIPP Emergency Management Program (WP 12-9), provides a plan for 
Underground emergency response that addresses the use of Underground evacuation routes and 
designated assembly areas. Additionally, firefighting support is available from the Hobbs and Carlsbad, 
New Mexico, fire departments. 

The WIPP Fire Protection System consists of four subsystems: 

� Fire water supply and distribution system 

� Fire detection and alarm system 

� Fire suppression systems 

� Radio fire alarm reporter system 

2.8.2.1 Fire Water Supply and Distribution System 

The fire water supply and distribution system consists of two fire pumps and a pressure maintenance 
(jockey) pump located in the water pump house and a compound-loop yard distribution system. One fire 
pump is electric-motor driven and the other pump is diesel-engine driven. Both pumps are rated for 
1,500 gallons per minute at 125 pounds per square inch (lb/in2). The system’s maximum design flow rate 
is to provide fire water at a rate of 1,500 gallons per minute for two hours, for a total of 180,000 gallons. 
All major components of the fire water supply and distribution system are listed by Underwriters’ 
Laboratories Inc. and approved by Factory Mutual Engineering Corporation. 

The fire water supply system receives its water supply from one onsite 180,000-gallon ground-level 
storage tank, which is part of the water distribution system. 

Operation of the two fire pumps and the jockey pump is controlled by distribution-system pressure 
changes. The pumps are arranged for sequential operation. Under normal conditions, the jockey pump 
operates to maintain the designed system static pressure. Should there be a demand for fire water that 
exceeds the capacity of the jockey pump, the fire water demand should cause the system pressure to drop, 
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which automatically starts the electric fire pump. If the jockey and electric fire pumps cannot maintain 
system pressure, the diesel pump automatically starts. 

The yard compound-loop distribution system serves all areas of the site by supplying fire water to all 
facilities containing a sprinkler system and to the fire hydrants, located at approximately 300-foot 
intervals throughout the site. The system contains numerous sectionalizing and control valves that are 
locked and visually checked monthly. 

2.8.2.2 Fire Detection and Alarm System 

The fire detection and alarm system consists of multiple systems, each using most or all of the following 
components: 

� Heat sensing fire detectors 

� Smoke detectors 

� Sprinkler system water flow alarm devices 

� Manual fire alarm systems 

� Control panels 

� Audible and visual warning devices 

A complete description of the type of fire suppression system provided at each of the WIPP surface 
structures and the Underground is provided in the Fire Hazard Analysis (WIPP-023) and the Fire 
Protection SDD (SDD FP00). 

2.8.2.3 Fire Suppression Systems 

The fire suppression systems consist of several different fire extinguishing systems or equipment that 
services the surface buildings, facilities, and the Underground areas. These may include any one or more 
of the following fire extinguishing capabilities:  

� Automatic wet-pipe sprinkler system 

� Automatic dry and wet chemical extinguishing systems 

� Portable fire extinguishers 

The automatic wet-pipe sprinkler system is the primary fire suppression system for the WIPP surface 
structures. 

The availability of fire protection water at each sprinkler system is routinely checked as part of the 
surveillance requirement for each system. Should the fire protection water distribution system become 
unavailable, adequate measures (e.g., stopping all potential fire initiating activities at the affected 
buildings and implementing fire watches) are taken to provide a reduced risk of a large fire. The 
suppression system is operable in the absence of electric power due to the diesel-driven pump. The fire 
suppression systems and the fire water supply and distribution system are not designed to withstand the 
effects of a DBE or DBT. The WHB is supplied by three risers, one in Room 108, one in the RH Bay, and 
one in the CH Bay. The TMF receives its fire water supply from the CH Bay sprinkler system. The 
Support Building is supplied by its own riser. 
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The fire water risers for the WHB and the Support Building include: 

� The main drain 

� Instrumentation 

� An alarm valve 

� A water flow detection device 

� A water motor gong 

� An isolation valve 

� A fire department connection 

� Distribution piping with installed fusible sprinklers 

� Valving 

� An inspector’s test connection 

A cross-connect installed between the Room 108 riser and the CH Bay riser can be used to supply either 
riser in the event one riser loses its primary fire water supply. 

Sprinkler systems are maintained full of pressurized water. When a fire occurs, the heat produced will 
cause one or more sprinkler heads in the area to actuate, causing water to flow. The sprinklers will 
continue to flow until manually shut off. 

2.8.2.4 Radio Fire Alarm Reporter System 

The radio fire alarm reporter system provides fire alarm and system trouble annunciations in the CMR for 
structures not connected to the CMS local processing units. This system consists of radio transmitters that 
transmit alarm and trouble signals via a Factory Mutual Engineering Corporation signal to a central base 
station/receiver. 

2.8.2.5 Fire Protection System Design, Installation, Testing, and Maintenance 

The following NFPA standards apply at the WIPP: 

� The fire water supply and distribution system is designed, installed, tested, and maintained in 
accordance with the following: 

� Standard for the Installation of Stationary Pumps for Fire Protection (NFPA 20) 

� Standard for the Installation of Private Fire Service Mains and Their Appurtenances (NFPA 
24) 

� Standard for the Inspection, Testing, and Maintenance of Water-based Fire Protection 
Systems (NFPA 25) 

� The automatic wet-pipe sprinkler systems are designed, installed, tested, and maintained in 
accordance with the following: 

� Standard for the Installation of Sprinkler Systems (NFPA 13) 

� NFPA 25 
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� The chemical fire suppression systems are designed, installed, tested, and maintained in 
accordance with the following: 

� Standard for Dry Chemical Extinguishing Systems (NFPA 17) 

� Standard for Wet Chemical Extinguishing Systems (NFPA 17A) 

� The fire detection and alarm systems are designed, installed, tested, and maintained in 
accordance with the following: 

� National Electrical Code® (NFPA 70®) 

� National Fire Alarm Code® (NFPA 72®) 

� The radio fire alarm reporter system is designed, installed, tested, and maintained in 
accordance with the following: 

� NFPA 72 

� Standard for the Installation, Maintenance, and Use of Emergency Services Communications 
Systems (NFPA 1221) 

2.9 UTILITY DISTRIBUTION SYSTEMS 

2.9.1 Electrical System 

The WIPP electrical system is designed to provide normal and backup power, grounding for electrically 
energized equipment and other plant structures, lightning protection for the plant, and illumination for the 
WIPP surface and Underground. 

The WIPP has standard industrial electrical distribution equipment including the following: 

� Medium-voltage switchgear and buses 

� Medium-voltage to low-voltage step-down unit substations 

� Motor control centers 

� Small distribution transformers and panels 

� Relay and protection circuitry 

� Station batteries and associated synchronous inverters 

� Two diesel generators 

The electrical system is designed to supply power at the following approximate bus voltages: 

� 13.8-kilovolt (kV) AC, three-phase, three-wire, 60-hertz power supply for the main plant 
substation, Underground switching stations, and surface and Underground unit substation 
transformers 

� 4.16 kV AC, three kV AC-phase, three-wire, 60-hertz power supply for the main exhaust-fan 
drive motors 

� 2.4 kV AC, three AC-phase, 60-hertz power supply for the drive motor for the motor-
generator set, which provides the backup supply for the Salt Handling Shaft Hoist drive 
motor 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 2-169 

� 480/277-volt AC, three AC-phase, 60-hertz power supply for motor control centers, the Air 
Intake Shaft Hoist drive motor, solid-state DC converter systems for the Salt Handling Shaft 
Hoist and Waste Hoist, Underground filtration fans, lighting, and power distribution 
transformers 

� 120/208-volt AC, three AC-phase, 60-hertz power supply for lighting, instrumentation, 
communications, control systems, and small motor-driven equipment 

� 120/208-volt AC, three AC-phase, 60-hertz UPS for control and instrumentation, which must 
be continuously energized under all plant operating modes 

2.9.1.1 Normal Power Source 

The WIPP site normal power is from a public utility company, which supplies electrical power from their 
115 kV Potash/Kerrmac Junction transmission line from the north and Whitten/Jal substation line from 
the south. The north line is approximately 9 miles long, while the south line is approximately 19 miles 
long. The Potash Junction and Whitten substations each have two feeders from multiple generating 
stations, and loss of one generating source does not interrupt power to the WIPP site. 

The utility substation at the WIPP site is located east of the PPA. Area substations are located at the 
various surface facilities. Underground conduits, cable duct banks, and buried cables connect the plant 
substation with the area substations. 

2.9.1.2 Backup Power Source 

In case of a loss of utility power, backup power to selected loads can be supplied by either of the two 
onsite 1,100-kilowatt diesel generators. The generators provide 480 volts of AC power to the loads listed 
in Table 2.9-1. Each of the diesel generators can furnish power for preselected CMC loads, to operate the 
Air Intake Shaft Conveyance for Underground personnel evacuation, and other selected backup loads in 
accordance with procedures in the WP 04-ED series of facility operations procedures. The onsite total 
fuel storage capacity is sufficient for the operation of one diesel generator at full load for one day, and 
additional fuel supplies are readily available within a few hours by tank truck, allowing online refueling 
and continued operation. 

Facility Operations personnel start the diesel generators. The diesel generators can be started from the 
control panel on each diesel generator or from the CMR. Monitoring of the diesel generators and 
associated breakers is possible at the CMR, thus providing the ability to energize selected loads from the 
backup power source in sequence and without exceeding generator capacity. 

Table 2.9-1. Diesel Generator Loads 

Loads kW Remarks 

Manually Switched Backup 

UPS, CMS, WHB, CAMs 72 Priority backup loads. 

CMR HVAC system utilities 20 Priority backup loads. 

Fire pump  160 — 

Communications systems 16 — 

Guard and security building 35 — 
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Loads kW Remarks 

Air Intake Shaft Conveyance(if necessary for 
Underground evacuation) 

330 The diesel generator load is reduced to 900 
kW before operating the Air Intake Shaft 
Conveyance. 

WHB lighting 45 — 

WHB cranes 80 After the diesel generator is started, cranes 
are energized as required to land their loads. 

WHB vacuum pumps 50 — 

Main air compressors (1–200 horsepower) 160 — 

Underground exhaust fans 
(1–235 horsepower) 

188 Priority backup loads. 

WHB fans 100 Priority backup loads. 

Underground Sandia other experimental loads  400 — 

Safety Building  10 Priority backup load. 

2.9.1.3 Uninterruptible Power Supply 

The central UPS, located in the Support Building, provides transient free, reliable 120/208 volts of AC 
power to the essential loads, listed in Table 2.9-2. This ensures continuous power to the radiation 
detection system for airborne contamination and area radiation monitoring, local processing units, 
computer room, and CMR even during the interval between the loss of offsite power and initiation of 
backup diesel generator power. Additional UPSs provide transient free power to strategically located local 
processing units for the radiation monitoring system on the surface, in selected areas in the Exhaust Shaft, 
and in Underground passages and waste disposal areas. In case of loss of AC power input to the UPSs, the 
dedicated batteries can supply power to a fully loaded UPS for 30 minutes. 

Table 2.9-2. Uninterruptible Power Supply Loads 

Load on Central UPS 

Radiological Monitoring System (ARM and CAM) 

CMS equipment in the Support Building and WHB 

Communication system in Support Building and WHB 

Seismic trip in WHB 

Network computers and equipment in the Support Building computer room 

Loads on Individual UPS Units 

CMS equipment in facilities other than Support Building and WHB 

Selected surface and Underground radiological monitoring units 

Emergency Operations Center, Safety Building, Guard and Security Building 

Safety communication and alarm system in facilities other than Support Building and WHB 

2.9.1.4 Lightning Protection and Grounding  

The WIPP lightning protection system uses the plant ground system and consists of lightning arresters 
located at select substations and a lightning dissipation system. The lightning dissipation system uses 
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arrays that encircle the WIPP fenced area and umbrella arrays, which are mounted on top of select 
facilities and hoist head frames. Dissipation arrays are installed over the hoist head frames and the WHB. 
Hemisphere arrays are installed over the EFB and also over the Salt Handling Shaft and Air Intake Shaft 
head frames. A conical array is installed over the Waste Hoist Tower. Roof arrays are located along the 
outer rim of the WHB and between supports on the site-perimeter lamp poles. The arrays between site-
perimeter lamp poles provide protection to the CH and RH shipping containers in the parking area. The 
arrays associated with the WHB and Waste Hoist Tower not only protect personnel but also protect the 
waste containers from lightning strikes. 

The WIPP grounding system uses a resistive grounded electrical system and consists of grounding 
resistors, a direct buried surface site ground grid, bare copper Underground facility ground, facility 
ground rings, facility ground conductors, ground buses, equipment grounding conductors, and bonding, 
and grounding electrodes. The grounding associated with the utility switchyard is separate from the WIPP 
site plant grounding. The lightning protection and grounding systems are discussed in SDD ED00, 
Electrical System Design Description. 

2.9.1.5 Safety Considerations and Controls 

Failure of the normal distribution system or any of its components will not affect safe conditions of the 
WIPP facilities. Site utilities are not required to place the site in a safe configuration. Personnel may 
suspend Waste Handling Operations and leave the area without site utilities. 

2.9.2 Compressed Air System 

The compressed air system is diverse in the types and sizes of compressors used and redundancy is 
provided for the main plant air compressors, Salt Handling Shaft Hoist house, and the Underground. All 
are electrically driven except for the diesel-powered backup compressor in the Underground. 

Certain compressors have air dryers. The plant air system ends at these dryers and the instrument air 
system begins. Instrument air is supplied to selected doors in the WHB, used to operate dampers and 
control systems for the Underground ventilation system, and supplied to HVAC systems in the EFB. 

2.9.3 Plant Monitoring and Communications Systems 

The plant monitoring and communications systems include onsite and plant-to-offsite coverage and are 
designed to provide immediate instructions to ensure personnel safety, facility safety and security, and 
efficient operations under normal and emergency conditions. Plant monitoring and communications 
systems include the following: 

� CMS 

� Plant communications: 

� Touch-tone phones and/ or cell phones 

� Mine pager phones  

� Plant public address system including alarms and the site notification system 

� Underground evacuation signal system 

� Radio 
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2.9.3.1 Central Monitoring System 

The CMS collects and monitors real-time site data, automatically and manually, during normal and 
emergency conditions. The Underground and surface data monitored by the CMS are gathered, processed, 
stored, logged, and displayed. The data are collected continuously from approximately 1,500 remote 
sensors. 

The CMS is a computer-based monitoring and control system. It is used for real-time site data acquisition, 
display, storage, alarm, and logging, and for the control of site components. The CMS monitors selected 
components from the following systems: 

� Radiation monitoring equipment and effluent sampling stations 

� Electrical power distribution status, including backup diesel operation 

� Fire detection and alarm system 

� Ventilation system, including Underground exhaust fan, mining damper position, fan status, 
flow measurement, and filter differential pressure 

� Meteorological data, including wind speed and direction, temperature, and barometric 
pressure 

� Facility systems, including air compressors, vacuum pumps, and water storage tank levels 

The CMS has five operator workstations, which display alarms, status, trends, graphics, and interactive 
operations. There are two operator workstations and an engineer’s workstation located in the CMR, two 
operator workstations in the computer room, and a CMS backup operator workstation located in the 
security control room. The CMS electronic data storage devices are in the computer room adjacent to the 
CMR. The CMS sources of backup electrical power include a UPS and the diesel generators. 

2.9.3.2 Plant Communications 

The phone system is a private automatic branch exchange network providing conventional onsite and 
offsite telephone services. 

The mine pager phone system is an independent, hard-wired, battery-operated system for communications 
throughout the Underground and between the surface and Underground. Mine pager phones are located 
throughout the Underground and in surface structures to support daily operations and emergencies. 

The plant public address and alarm systems provide for the initiation of surface and Underground 
evacuation alarms and public address announcements from the CMR and local stations. The public 
address system master control console is located in the CMR, with paging stations in the following 
locations: 

� Support Building 

� WHB 

� Water Pump House 

� Guard and Security Building 

� Salt Shaft Hoist House and Headframe 
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� EFB 

� Safety Building 

� Engineering Building 

� Warehouse 

� Shops 

� Underground 

The Underground evacuation signal is separate from the public address system and includes strobe lights. 
An Underground evacuation signal is initiated automatically by an Underground fire alarm signal via the 
CMS, manually by the CMR operator, or from pushbuttons in the Salt Handling Shaft Hoist House and 
Waste Hoist Control Room. 

Radio includes two-way and paging onsite and offsite radio systems with base stations in the CMR and 
the security control room. 

The plant communication systems are not designed to withstand the effects of a DBE or DBT. 

2.10 AUXILIARY SYSTEMS AND SUPPORT FACILITIES 

2.10.1 Water Distribution System 

The water distribution system is designed to receive water from a commercial water department, provide 
storage for fire and domestic water, chlorinate and store domestic water, and distribute domestic water. 
The Water Pump House contains the fire pumps, the domestic water pumps, and the water chlorination 
equipment. 

2.10.2 Sewage Treatment System 

The sewage treatment facility is a zero-discharge facility consisting of two primary settling ponds, two 
polishing ponds, and three evaporation basins. The entire facility is lined with synthetic liners and is 
designed to dispose of domestic sewage as well as site-generated brine waters from observation wells and 
from dewatering of site shafts. 

2.10.3 Meteorological Tower 

The WIPP site meteorological monitoring tower is located approximately 1,970 feet northeast of the 
WHB. Instrumentation on the tower measures and records wind speed, wind direction, and temperature at 
elevations of 2, 10, and 50 meters. The data are displayed in the CMR and in the Emergency Operations 
Center. The meteorological data are used for development of the air dispersion coefficient used in the 
consequence analysis discussed in Chapter 3.0 of this DSA. 
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3.0 HAZARD AND ACCIDENT ANALYSIS 

3.1 INTRODUCTION 

This chapter of the Documented Safety Analysis (DSA) for the Waste Isolation Pilot Plant (WIPP) 
provides an assessment of hazards associated with normal, abnormal, and accident conditions involving 
contact-handled (CH) and remote-handled (RH) transuranic (TRU) waste handling and disposal 
operations at the WIPP. The assessment also includes natural phenomenon hazards (NPHs) and man-
made external events, including the identification of energy sources or processes that might contribute to 
the generation or uncontrolled release of radioactive and other hazardous materials. In addition, hazardous 
events that may be beyond the design basis of the WIPP facility were assessed. This chapter was 
developed using the guidelines of U.S. Department of Energy (DOE) Standards DOE-STD-3009-94, 
Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility Documented Safety 
Analyses, and DOE-STD-5506-2007, Preparation of Safety Basis Documents for Transuranic (TRU) 
Waste Facilities, to satisfy the requirements of the Code of Federal Regulations (CFR) 10 CFR 830, 
“Nuclear Safety Management.” 

Hazard Analysis (HA) does the following: 

� Systematically identifies and assesses hazards 

� Considers the complete spectrum of hazardous events that may occur due to facility 
operations (under normal, abnormal, and accident conditions), NPHs, and man-made external 
events 

� Evaluates the potential for hazards to develop into hazardous events 

� Analyzes potential accident consequences to the public and workers 

� Estimates the likelihood of occurrence 

� Identifies and assesses associated preventive and mitigative controls within the facility that 
form the basis for defense-in-depth (DID) against adverse consequences to the workers and 
public from hazardous events 

� Identifies safety related Structures, Systems, and Components (SSC) 

� Identifies a selected subset of hazardous events, designated as Design-basis Accidents 
(DBAs) based on their consequence to the offsite public 

Following the selection of the DBAs, analyses are performed to evaluate these accidents to determine 
their effect on the offsite public and to identify and assess the adequacy of safety class (SC) SSCs and 
Specific Administrative Controls (SACs) and Programmatic Administrative Control (PAC) programs, as 
appropriate.  

This chapter includes the results of Hazard Identification (HID), Hazard Categorization, Hazard 
Evaluation (HE), Accident Analysis (AA), and functional classification. Items discussed include the 
following: 

� Methodology for HA and AA 

� Identification of hazardous energy sources and hazardous material sources 

� Radiological and chemical inventories 
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� Facility Hazard Categorization 

� Initial Conditions and Assumptions 

� Risk binning evaluation of identified hazardous events based on a qualitative or 
semiquantitative assessment of consequences and frequency 

� Summary of design and operational preventive and mitigative controls 

� Identification of planned design and operational safety improvements 

� Summary of controls, including identification of SC/SS SSCs and SACs, and other items 
needing Technical Safety Requirement (TSR) coverage to protect the validity of assumptions 
and controls credited in the AA 

� Summary of significant worker safety features, including identification of SS SSCs and 
SACs, and any relevant TSR Administrative Controls (ACs) 

� Identification of a limited set of unique and representative hazardous events, designated 
DBAs, to be analyzed further 

� Analysis of DBAs 

� Evaluation and analysis of Beyond Design-basis Accidents (BDBAs), when required 

� Comparison of consequences to offsite evaluation guidelines and onsite evaluation criteria 

The primary purpose of the analysis is to demonstrate that the WIPP facility can be operated without 
undue risk to onsite or offsite individuals or to the environment. The information contained within this 
chapter supports the conclusion that WIPP can be operated safely in conjunction with the controls 
described elsewhere in the DSA. 

3.2 REQUIREMENTS 

The standards, regulations, and DOE Orders used to develop this DSA are listed below. Only portions of 
the listed documents are relevant to the development of this DSA; namely, those that cover HID and HE, 
safety analysis, risk classification, and operational controls. 

� 10 CFR 830, “Nuclear Safety Management.” This rule governs the conduct of DOE 
contractors, DOE personnel, and other persons conducting activities (including providing 
items and services) that affect, or may affect, the safety of DOE nuclear facilities. This rule 
specifies the DSA requirements for nuclear facilities. 

� DOE Order 420.1B, Change 1, Facility Safety. This order addresses operational controls 
dealing with NPH mitigation, fire protection, general design criteria, and criticality safety. 

� DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear 
Facility Documented Safety Analyses. This standard addresses HID/HE and safety analysis 
by providing guidance on the analysis techniques, level of detail, and criteria. 

� DOE-STD-1020-2002, Natural Phenomena Hazards Design and Evaluation Criteria for DOE 
Facilities. This standard provides criteria for design of new SSCs and for evaluation, 
modification, or upgrading of existing SSCs so that DOE facilities safely withstand the 
effects of NPHs such as earthquakes, extreme winds, and flooding. 

� DOE-STD-1027-92, Hazard Categorization and Accident Analysis Techniques for 
Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports. This standard 
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provides a uniform method for facility Hazard Categorization and insight into the graded 
approach for DSA development, especially in HA and AA techniques. 

� DOE-STD-1186-2004, Specific Administrative Controls. This standard provides guidance 
applicable to ACs that are selected to provide preventive and/or mitigative functions for 
specific accident scenarios that also have safety importance equivalent to engineered controls 
that would be classified as SC or SS if the engineered controls were available and selected. 

� DOE-STD-3014-96, Accident Analysis for Aircraft Crash into Hazardous Facilities. This 
standard establishes an approach for performing a conservative analysis of the risk posed by a 
release of hazardous radioactive or chemical material resulting from an aircraft crash into a 
facility containing significant quantities of such material. 

� DOE-STD-5506-2007, Preparation of Safety Basis Documents for Transuranic (TRU) Waste 
Facilities. This standard provides analytical assumptions and methods, as well as hazard 
controls to be used when developing safety basis documents for TRU waste facilities in the 
DOE complex. It also provides supplemental technical information that is specific to TRU 
waste operations, so that contractors can formulate, implement, and maintain safety bases for 
TRU waste operations in a consistent manner that is compliant with 10 CFR 830, Subpart B, 
“Safety Basis Requirements.” 

� DOE-STD-1021-93, Natural Phenomena Hazards Performance Categorization Guidelines for 
Structures, Systems, and Components. This standard provides the purpose of NPH design and 
evaluation, criteria for selecting performance categories of SSCs in accordance with the 
requirements specified in DOE Order 420.1B, Change 1, and the NPH Implementation Guide 
to DOE Order 420.1 (DOE Guide 420.1-2, Guide for the Mitigation of Natural Phenomena 
Hazards for DOE Nuclear Facilities and Nonnuclear Facilities). 

� DOE Guide 421.1-2, Implementation Guide for Use in Developing Documented Safety 
Analyses to Meet Subpart B of 10 CFR 830. This guide provides guidance in meeting the 
provisions for DSA defined in Subpart B of 10 CFR 830. The guidance describes the 
analytical methods, documentation requirements, and safety commitments that go into the 
development of a comprehensive safety basis and DSA. 

� DOE Guide 423.1-1A, Implementation Guide for Use in Developing Technical Safety 
Requirements. This guide provides guidance in identifying important safety parameter and 
developing the content for the TSRs that are required by 10 CFR 830.205, “Technical Safety 
Requirements.” 

� 30 CFR Part 57, “Safety and Health Standards – Underground Metal and Nonmetal Mines.” 
Part 57 sets forth mandatory safety and health standards for each underground metal or 
nonmetal mine, including related surface operations, subject to the Federal Mine Safety and 
Health Act of 1977. The purpose of these standards is the protection of life, the promotion of 
health and safety, and the prevention of accidents. 

Design codes, building standards, requirements and regulations are discussed in Chapter 2.0. 

3.3 HAZARD ANALYSIS 

This section describes the HA performed for the WIPP facility. 
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The HA is the initial evaluation effort and systematically presents an analysis of potential process-related, 
NPH, and external hazards that can affect the public, site workers, and the environment due to single or 
multiple failures. This analysis considered the potential for both equipment failure and human error. 

The HA is divided into the following two parts: 

1. HID (Section 3.3.1.1) of the potential hazards associated with WIPP Waste Handling 
Operations  

2. HE (Section 3.3.1.2) for the WIPP waste handling processes 

A brief overview of the process used to complete the HA and HE follows. 

3.3.1 Methodology 

The HA provides a thorough, predominantly qualitative evaluation of the spectrum of risks to the public, 
site workers, and the environment due to accidents involving the identified hazards. It consists of three 
basic analytical activities: HID, Hazard Categorization, and HE. 

DOE-STD-3009-94 requires that the HA comprehensively identify hazards; screen for potential common 
industrial hazards; identify potential events, event initiators, and dominant scenarios and estimate their 
frequencies and consequences; identify preventive and mitigative controls; estimate mitigated frequencies 
and consequences; and present the results in a risk matrix. Estimates of consequences and frequencies are 
performed in the HA such that attention is focused on those scenarios that are of greatest concern (i.e., 
highest risk). The HA methodology represents the initial phase of AA. 

3.3.1.1 Hazard Identification 

HID is a comprehensive, systematic process by which known hazards (hazardous materials and energy) 
associated with the WIPP facility are identified, recorded, and screened by a team of individuals. Hazards 
were primarily identified through the development of lists of known hazardous energy and material 
sources and identifying hazardous locations. Information for identifying hazards and determining their 
applicability to the WIPP facility was obtained, as applicable, from the following sources: 

� Existing project, safety, and environmental documents 

� Design drawings and reviews 

� Test plans and studies 

� Process walkdowns and equipment data 

� Consultations with facility, system, and process experts 

HID is divided into the following three steps: 

1. Division of the facility into facility “sections” (Section 3.3.1.1.1) 

2. Information gathering to identify hazards (Section 3.3.1.1.2) 

3. Screening for Standard Industrial Hazards (SIH) (Section 3.3.1.1.3) 
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3.3.1.1.1 Division of Facility into Facility Sections 

For the purposes of HID and HE, the WIPP TRU waste handling process was addressed in facility 
sections based on waste handling areas and the activities performed in those areas. The four facility 
sections are as follows: 

External (EXT) This section includes the WIPP property outside the Property Protection Area 
(PPA) fence. 

Outside Area (OA) This section is the aboveground area external to the Waste Handling Building 
(WHB) within the PPA fence, and includes the waste onsite transportation route 
from the security entry gate to the WIPP to the parking area on the south side of 
the WHB. Two transport routes from the security gate to the parking area are 
included: one that accesses the parking area from the east side of the WHB and 
one from the west side of the WHB. 

Waste Handling 
Building (WHB) 

This section includes the CH Bay, the three airlocks on the south side of the 
CH Bay, Room 108, the Conveyance Loading Room (CLR) Waste Shaft Collar 
Room at the Waste Shaft Collar, and the Waste Hoist Tower. Also included in this 
section are the RH Bay, the Hot Cell Complex (Cask Unloading Room and 
Transfer Cell), and the Facility Cask Loading Room. 

Underground (UG) This section includes the Waste Shaft Conveyance, Waste Shaft Station, transport 
path, disposal panels, and disposal room(s). 

3.3.1.1.2 Facility Information Gathering 

During March 2010, a comprehensive HID process was conducted to identify, record, and screen hazards 
at the WIPP facility to identify the hazardous materials and energy sources present in the facility or 
operations. The HID process and results were documented in the Hazard Identification Summary Report 
for WIPP (WIPP-007). An update to this document was performed in April 2012. 

A standardized list of hazards consistent with DOE-STD-5506-2007 hazard source and material groups 
was used during the HID walkdowns to provide a uniform approach for identification of the hazards. HID 
methodology assigns a unique item number for each hazard, the hazard energy source or material, 
whether the hazard exists in the specific structure or facility section, a description as necessary to 
characterize the hazard, and a screening to identify whether the hazard may be considered an SIH. 

An integrated team of site personnel representative of applicable programs and with knowledge of facility 
areas and operations was selected to perform the walkdowns. The WIPP Nuclear Safety organization 
facilitated the walkdowns and consolidated input from walkdown participants. 

The results of the HID process are presented in Section 3.3.2.1. 
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3.3.1.1.3 Screening of Common Hazards 

The third step in the HID process was the screening of common hazards. This process identified standard 
industrial and routinely accepted hazards. These are defined as hazards that are routinely encountered in 
general industry and construction, and for which national consensus codes and/or standards (e.g., 
Occupational Safety and Health Administration (OSHA) and transportation safety) are used to guide safe 
design and operation. In accordance with DOE-STD-3009-94, standard industrial and routinely accepted 
hazards were not included in this safety analysis (i.e., screened out). Some standard industrial and 
routinely accepted hazards were identified as initiators and contributors to events resulting in radiological 
and chemical releases. The following characteristics were used to determine hazards that are standard 
industrial and routinely accepted hazards: 

� The hazard is controlled by OSHA regulations or one or more national consensus standards 
implemented at WIPP (e.g., American Society of Mechanical Engineers, American National 
Standards Institute, National Fire Protection Association, and Institute of Electrical and 
Electronics Engineers), where these standards are adequate to define special safety 
requirements, unless in quantities or situations that initiate events with serious impact to the 
public, workers, or environment. 

� Hazards such as noise, electricity, flammable materials, welding operations, small quantities 
of chemicals that would likely be found in homes or general retail outlets, and hazardous 
materials transported on the open road in U.S. Department of Transportation (DOT) 
specification containers are considered to be common hazards encountered in everyday life. 

Such hazards are formally and systematically treated by the following programmatic elements: 

� WIPP implementation of the DOE Integrated Safety Management System (ISMS), whose 
primary goal is to “Do Work Safely.” Industrial safety is an integral component of the ISMS 
and involves detection, mitigation, management, and prevention of workplace hazards to 
protect against accidental death, injury, property damage, or interruption of production 
(WIPP ISMS procedure). 

� WIPP Industrial Safety procedures define basic sitewide industrial safety policies and 
minimum requirements. This manual is augmented by detailed rules and procedures 
developed by departments and facilities for activities within their areas of responsibility for 
industrial safety. 

DOE-STD-5506-2007 further describes SIH types that are common to TRU Waste Operations, including 
radiography equipment that is governed by American National Standard Institute standards and heavy 
equipment hazards regulated by OSHA. 

3.3.1.2 Hazard Evaluation 

The HE begins following the comprehensive identification of all known hazardous material and energy 
sources (see Hazard Identification, Section 3.3.1.1). The HE is performed to meet the requirements of 
DOE-STD-3009-94, consistent with DOE-STD-5506-2007. 

The HE provides a comprehensive assessment of facility hazards and focuses attention on those events 
that pose the greatest risk to the public and the workers. Event categorization, identification of event 
cause(s), assignment of event frequency and unmitigated consequence level, and identification of 
potential mitigative and preventive features are tasks performed during the HE process. 
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3.3.1.2.1 Selection of Hazard Evaluation Method 

The example flowchart in Figure 5.3 of Guidelines for Hazard Evaluation Procedures (CCPS 1992) 
provides a method for selecting a specific HE technique. Using this flowchart, the technique is selected 
with the following criteria: 

� The HE study is for regulatory purposes 

� No specific HE method is required 

� This is not a recurrent review 

� Expected results are a list of specific accident situations plus safety improvement alternatives 

� The results will not be part of a quantitative risk assessment 

� The process is operating 

� Human errors are a concern, but not the greatest concern 

� Accidents are most likely to be single failure events 

At this point in the decision process, the methods presented are the what-if, the what-if/checklist, the 
preliminary HA, the Failure Modes and Effects Analysis (FMEA), and the Hazard and Operability 
Analysis (HAZOP) methods. 

The WIPP HE used an approach that encompassed several methods to evaluate the HID tables that 
included what-if, preliminary HA, FMEA, and HAZOP methods. This combination of methods was 
selected based on its widespread use and DOE acceptance at other TRU waste handling/storage facilities 
in the DOE complex. 

3.3.1.2.2 Scope of the Hazard Evaluation 

The HE process consists of the unmitigated HE and the mitigated HE. The scope of the HE includes the 
following: 

� All aspects of the WIPP TRU waste handling process throughout the four facility sections 
described in Section 3.3.1.1.1 

� NPH (e.g., earthquakes, lightning, tornadoes, snow/hail buildup, and high wind impacts), 
external events (e.g., aircraft and vehicular impacts), and nuclear criticality 

� Consideration of the entire spectrum of possible events for a given hazard in terms of both 
frequency and consequence levels (e.g., from a small localized fire to a large propagated 
facility-wide fire) 

� Hazards addressed by other programs and regulations (e.g., Process Safety Management 
(PSM), OSHA, Resource Conservation and Recovery Act of 1976 (42 USC 6901 et seq.), 
DOT, and the U.S. Environmental Protection Agency) only if loss of control of the hazard 
will result in a release 

The scope of the HE does not include the following: 

� Hazards screened as SIHs 

� Willful acts, such as sabotage 
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The HE process is divided into two steps: 

1. Identification of Initial Conditions (Section 3.3.1.2.3) 

2. Evaluation of hazards (Section 3.3.1.2.4) 

3.3.1.2.3 Initial Conditions 

Before beginning the evaluation, the Initial Conditions for the WIPP facility were postulated. Initial 
Conditions are specific conditions that are a part of facility operations or parameters used in the analysis. 
Initial Conditions may include inventory information, and specific passive features (i.e., no mechanical or 
human involvement) such as the facility construction. 

Initial Conditions are part of the input to the control selection process and may require protection as TSRs 
or Limiting Conditions for Operation (LCOs). Therefore, care must be taken regarding the selection of 
Initial Conditions and in determining the impacts the Initial Conditions will have on the HE. Initial 
Conditions other than those that are part of the facility design basis or that will obviously prevent an event 
(e.g., structure able to withstand vehicle impact), are discouraged from being used since they may skew 
the unmitigated risk levels and result in unanalyzed or inadequately controlled hazards.  

Initial Conditions identified for the WIPP facility are provided in Section 3.3.2.4. The identified Initial 
Conditions will be used to support identification of specific conditions or features that require TSR 
protection and to provide the basis for the requirement(s). 

3.3.1.2.4 Hazard Evaluation Process 

The HE is first performed in an unmitigated manner to determine the risks (frequencies and 
consequences) involved with the facility and its associated operations without regard for any safety 
controls or programs. Unmitigated refers to the determination of the frequency and consequences without 
credit given for preventive or mitigative features other than the specified Initial Conditions and 
Assumptions regarding facility inventory. During the HE, the material at risk (MAR) is equal to the 
available hazardous inventory that can be acted upon during the postulated event. No credit is taken for 
any controls; however, the laws of physics are applied. 

The WIPP HE was developed in two parts. The first part involved an HA of the processes associated with 
the WIPP facility using a combination of the what-if and HAZOP methodologies. From this analysis, 
several hundred hazardous events were postulated. Each was given a unique numeric identifier, an 
assigned MAR, an event description, and a list of candidate causes. Using the methodology outlined in 
DOE-STD-5506-2007, the event was assigned an unmitigated frequency level and consequence level. The 
unmitigated frequency and consequence levels were then compared to the risk-ranking chart in DOE-
STD-5506-2007 to determine the events’ risk class (I, II, III, or IV). The hazardous events were then 
binned into like events using the minimum set of events in DOE-STD-5506-2007 as a guide. The 
hazardous event with the highest risk ranking from each event bin was selected as the bounding event for 
the event bin and as the HE event scenario. The other events were retained as representative events for the 
event bin. When the event required further analysis and possible control selection, the bounding 
hazardous event was evaluated first for further evaluation and control selection. The controls were then 
evaluated for completeness by evaluating their effectiveness to reduce the likelihood or consequences of 
any representative events in the bin that also had an unacceptable risk rank or a public high consequence 
level. If the controls were determined to be inadequate to reduce the risk of the representative events, 
additional controls were selected to reduce the risk rank of the events to an acceptable level. 
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The HA and HE events have been collected and organized into a single HE table (Table 3.3-5, hereinafter 
referred to as the HE table (see end of Section 3.3)) that represents both the CH and RH waste handling 
processes as well as the four facility sections. For each of the HE events in the HE table, the following are 
included: 

� Event number 

� Event description 

� Initiating frequency level 

� Unmitigated consequence level 

� Initial Conditions and Assumptions 

� Preventive features 

� Mitigative features 

In addition to the HE event information, the HE table includes those hazardous events that had a high 
public consequence level or a worker or public risk ranking of unacceptable (Risk Class I) or marginally 
acceptable (Risk Class II). Additional detail and pertinent methodology information regarding each of the 
HE table events are provided in the following sections. 

Event Number 

The HE was organized by events categorized in DOE-STD-5506-2007. The analysis used the analytical 
assumptions and methods prescribed in this standard for preparation of TRU waste safety basis 
documents. In the HE table, events are identified by a unique alphanumeric designator. Each event 
number starts with an alpha indicator identifying the type of waste being processed (CH, RH, or both 
(CH/RH)). The second alpha indicator is the process area (EXT, OA, WHB, or UG) where the event is 
postulated to occur, followed by a number, which indicates the event category (1, 2, 3 … 30). Each event 
category may have one or more events within it to ensure that the DSA analyzes not only the bounding set 
of events but also all the events that are representative of the various initiators and consequence levels. 

The final sequence of numbers (001, 002, etc.) group related events. An alpha indicator (b, c, etc.,) 
represents actual events within an event category that are bounded by a bounding and representative event 
description (always an “a” indicator). 

Thus, the first event in the HE table (CH-UG-1-001a) is the first fuel-pool fire involving CH waste in the 
UG. More than one fuel-pool fire involving CH waste in the UG is indicated by the “001.” The HE table 
lists all of the events analyzed in the HE. 

Event categories 25 or less correlate to the minimum set of events identified in DOE-STD-5506-2007. 
Event categories 26 to 30 are external or internal flooding, landslide of soil overburden on salt pile 
impacts waste containers, loss of power, loss of ventilation, and UG roof fall. Three of these event 
categories (26, 28, and 29) are not unique to WIPP and may have internal, external, and/or NPH initiators. 
Event category 27 is unique to WIPP and may be initiated by either an external or NPH initiator. The final 
event category (30, UG roof fall) is also unique to WIPP and is initiated by the NPH associated with the 
nature of the mine. 
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Four events from DOE-STD-5506-2007 were not included in the HE table. They are as follows: 

� Explosion DOE-STD-5506-2007 Event 7 (multiple waste container deflagration) 

� Explosion DOE-STD-5506-2007 Event 8 (enclosure deflagration) 

� Loss of confinement (LOC) DOE-STD-5506-2007 Event 11 (collapse of stacked containers) 

� LOC DOE-STD-5506-2007 Event 12 (waste container over-pressurization). 

Multiple waste container deflagrations (DOE-STD-5506-2007 Event 7) are noted in 
DOE-STD-5506-2007 but are not required for newly generated drums. A container deflagration in an 
enclosure is not included separately from other waste container deflagrations (DOE-STD-5506-2007 
Event 6). Although the Upper Hot Cell is an enclosure, it is not used to segment waste containers because 
they have higher potential for internal deflagration. The Hot Cell is used to protect the immediate worker 
from a radiation exposure during the overpacking of RH drums. An internal container deflagration has the 
same potential of occurring in the Hot Cell as it does in any other part of the WIPP facility. Therefore, 
DOE-STD-5506-2007 Events 7 and 8 do not need to be included in the HE table. Waste receipt and 
processing of, the 10-160B shipping container is not currently in use, but remains in the hazard and 
criticality calculation documents, hazard evaluation and the events. 

A collapse of stacked containers (DOE-STD-5506-2007 Event 11) is based on failure of containers or 
stacking media due to corrosion, defective construction, damage, or improper stacking. At the WIPP 
facility, waste is stacked in the WHB for a brief period before emplacement in the UG. The stacked array 
in the UG consists of a disposal array either in the active panel or in the closed panels. Unlike storage 
arrays in other DOE TRU waste facilities, the WIPP disposal arrays do not have aisle spacing in the array 
interior nor do they have spacing between the exterior of the array and the mine walls. The disposal arrays 
are closely packed in a honeycomb pattern to maximize the waste disposed of in each panel. Additionally, 
no stacking media are used in the stacking of the waste containers in the disposal array. Container failure 
due to corrosion or defective construction takes years before resulting in a breach of the container. In 
addition, when containers in stacked arrays fail, a collapse of the stack typically occurs if the failed 
container is on the lower tiers of the stack on or near the outer edge. Waste containers that are accepted by 
the WIPP facility are of sound integrity. Since waste container and waste characteristics are verified at 
each generator site before shipment to WIPP, container failure is judged not to occur in the limited time 
during which a panel is actively emplacing waste. However, drop of waste containers from the waste 
array for reasons other than container failure is addressed in CH/RH-UG-10-006a. 

The disposal array outer edge is the active panel waste face and the closed panel waste face. The active 
panel waste face is not static, and the panel is closed within a couple of years. A panel is closed with 
either a permanent or interim closure system (Reference 2.4.4.6). The collapse of stacked containers in 
DOE-STD-5506-2007 Event 11 is not an applicable event for WIPP activities. However, a disposal array 
impact by a roof fall within a closed panel is considered a probable event and has been added to the 
HE table as Event Category 30. This event is addressed as an NPH event. 

The waste container over-pressurization event (DOE-STD-5506-2007 Event 12) is due to a pressure 
buildup in the waste container. As stated in DOE-STD-5506-2007, this event can either be fast 
developing (in hours or days) or slow developing (in months). The fast-developing over-pressurization 
event generally occurs because incompatible chemicals have been mixed during waste treatment or 
packaging or because the material of the container is incompatible with the waste being packaged. The 
WIPP does not treat or package waste; it receives waste already packaged in noncombustible containers 
of sound integrity. However, WIPP Waste Operations have the provision to overpack received waste 
containers with an overpack container of material similar to the original container. Therefore, a fast-
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developing over-pressurization event is not considered to be probable at WIPP. The slow-developing 
over-pressurization is considered to be a low-probability event and has the same release mechanism as the 
internal deflagration (DOE-STD-5506-2007 Event 6). Since the consequences of the internal deflagration 
bound those of over-pressurization, the over-pressurization is not analyzed separately. 

Event Description 

The HE table includes a brief description of a postulated HE event. The event description includes a 
hazardous condition being postulated, general location of the event, the release mechanism (e.g., fire, 
pressurized release, spill) or other consequence mechanism (e.g., direct exposure), and the affected 
hazardous material, including the MAR that may be affected by the event. Using the HA table as a basis, 
HE event scenarios were developed wherever a potential exists for a release of hazardous energy and/or 
material. 

Frequency 

Event frequency evaluation is a qualitative or semiquantitative process that involves assigning a 
frequency level to each event in the HE table. Table 3.3-1 identifies the frequency levels and qualitative 
description of frequencies to be assigned in the HE process, based on guidance given in 
DOE-STD-3009-94. The additional frequency considerations and guidance of DOE-STD-5506-2007 were 
also taken into consideration when assigning event frequencies. The appropriate frequency level for a 
particular event is determined based on the event’s cause(s). Sources of frequency information include 
generic initiator frequencies, existing safety documentation, engineering calculations, failure rate data, 
facility expert opinion, and historical accident data. 

Table 3.3-1. Frequency Levels 

Frequency Level Frequency Qualitative Description 

A f � 10�2/year Events that might occur several times during the 
lifetime of the facility 

U 10�4 � f < 10�2/year Events not anticipated during the lifetime of the 
facility 

EU 10�6 � f < 10�4/year Events that will probably not occur during the 
lifetime of the facility 

BEU f < 10�6/year All other events 

A = Anticipated; f = frequency; U = Unlikely; EU = Extremely Unlikely; BEU = Beyond Extremely Unlikely 

Erring in the conservative direction from best-estimate values accommodates uncertainties in frequency 
levels (Anticipated (A), Unlikely (U), Extremely Unlikely (EU), and Beyond Extremely Unlikely (BEU)). 
This practice is particularly important when an event frequency is just below the next highest frequency 
level. For example, 9.7 × 10�3 /year is at the high end of the U frequency level. Considering the sources, 
methods, and uncertainty associated with this value, this event may be considered to have a frequency 
level of A rather than U. 

Frequencies in the HE table were estimated using DOE-STD-3009-94, DOE-STD-5506-2007, and 
engineering judgment. 
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Consequence Levels 

Consequences are evaluated at the following receptor locations to assess health effects associated with the 
postulated event. 

Facility Worker 
(FW) 

Workers in the immediate area of the hazard and those workers in the same area 
who may not be aware of the hazardous condition. Consequences for the worker are 
estimated qualitatively. 

Onsite Co-located 
Worker (CW) 

Individuals outside the structure or immediate area of the hazard but within the site 
boundary. For evaluation purposes, these workers are located outside the last 
possible barrier from the hazard and at the worst possible location. Consequences 
are estimated semiquantitatively for the receptor at a distance of 100 meters from 
the release. 

Maximally Exposed 
Offsite Individual 
(MOI)  

Members of the general public (MOI), DOE personnel, and DOE contractor 
personnel outside the site boundary. Consequences are estimated quantitatively for 
the receptor at a distance of approximately 2.9 kilometers from the release. 

Radiological consequence level criteria for the MOI, CW, and FW are given in Table 3.3-2 as taken from 
DOE-STD-5506-2007. Chemical consequences are not implicitly calculated based on the discussion in 
Section 3.3.2.2. 

Table 3.3-2. Consequence Levels 

Consequence 
Level MOIa CWb FW 

High Considerable offsite impacts 
challenge 25 rem TED 

Significant onsite impact 
> 100 rem TED  

For SS designation, consequence 
levels such as prompt death, 
serious injury, or significant 
radiological and chemical 
exposure must be considered 

Moderate Minor offsite impacts � 1 rem 
TED  

Considerable onsite impacts 
100 > C � 25 rem TED No distinguishable threshold 

Low Negligible offsite impacts < 1 
rem TED 

Minor onsite impacts < 25 rem 
TED No distinguishable threshold 

TED = total effective dose equivalent 
a Offsite consequences that challenge 25 rem must be protected with SC controls independent of frequency. MOI 

doses greater than 10 rem are specified within DOE-STD-5506-2007 as challenging the 25-rem DOE-STD-3009-
94 evaluation guideline when the dose is calculated with the methodology outlined in DOE-STD-5506-2007. For 
elevated releases, use location of highest dose. 

b At 100 meters, use location of highest dose for elevated releases.  

The MOI and CW are determined quantitatively or semiquantitatively. The calculated or estimated total 
effective dose (TED) incurred by the receptor of interest is compared to the values in Table 3.3-2. The 
TED includes the inhalation 50-year committed effective dose incurred both during and after plume 
passage and the cloud-shine, ground-shine, and skin absorption effective dose equivalents. The TED does 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 3-13 

not include the ingestion 50-year committed effective dose from consumption of contaminated water and 
foodstuffs. 

The FW consequence levels were qualitatively assessed as either a high consequence level or a low 
consequence level. High consequence levels are qualitatively established for immediate workers 
consistent with DOE-STD-3009-94 guidelines for a significant worker consequence. When the analyzed 
HE event is elevated as potentially resulting in a significant consequence incurred by the FW, the FW is 
assigned a high consequence level for the event. Otherwise, FW is assigned a low consequence level for 
the event. Operational events resulting in high offsite radiological consequence are moved forward into 
AA for determination of SC controls, without consideration of event frequency. 

Risk Ranking 

The risk ranking process bins the results of unmitigated HE and AA based on a combination of frequency 
and consequence (see Table 3.3-3). The objective of risk ranking is to focus attention on those events that 
pose the greatest risk to the MOI, onsite workers (CW), and facility workers (FW). The qualitative 
ranking used the guidance provided in DOE-STD-3009, Table 3-5, Qualitative Ranking. Events with an 
unacceptable risk ranking (Risk Class I) or marginally acceptable risk ranking (Risk Class II) are 
analyzed for control selection evaluation. 

Table 3.3-3. Risk Bins 

Frequency Level Consequence Level BEU EU U A 

High III II I I 

Moderate IV III II II 

Low IV IV III III 

Risk Class I events for the public must be protected with safety class SSCs, SACs (where appropriately 
justified in accordance with DOE-STD-1186-2004), and associated TSRs. For public protection, SC SSCs 
and SACs are required for radiological events that challenge 25 rem TED offsite (regardless of frequency) 
in accordance with Appendix A of DOE-STD-3009-94. SS SSCs may also be warranted for protection of 
the public. Risk Class I events for the CW or facility worker must be considered for protection with SS 
SSCs and SACs. The consideration of controls is based on the effectiveness and feasibility of the 
considered controls along with the identified features and layers of DID. 

Risk Class II events for all receptors must be considered for protection with SS SSCs, SACs, and 
associated TSRs. The consideration of controls should be based on the effectiveness and feasibility of the 
considered controls along with the identified features and layers of DID. Risk Class II events resulting in 
high offsite radiological consequences must be included in subsequent AAs for determination of safety 
classification, without consideration of frequency. 

Risk Class III events are generally protected by Safety Management Programs (SMPs). These events may 
be considered for DID SSCs in unique cases. Risk Class IV events do not require additional measures. 

Preventive Features 

Identification of preventive features starts during the HID phase and carries through to the end of the 
analysis. Preventive features are features expected to reduce the frequency of a hazardous event. The 
identification of such features is made without regard to any possible pedigree of the feature such as 
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procurement level or current classification. These might include engineered features (SSCs, etc.), ACs 
(procedures, policies, programs, etc.), natural phenomena (ambient conditions, buoyancy, gravity, etc.), or 
inherent features (physical or chemical properties, location, elevation, etc.) operating individually or in 
combination. Preventive features are listed in the HE table in such a manner that a distinction is made 
between ACs and active or passive engineered controls. 

Preventive features constitute a significant portion of DID and worker safety and provide essential input 
to the control selection task. Therefore, the identification effort captures essentially all of the possible 
features that could be counted on to prevent a hazardous event. 

The preventive features in the HE table are a listing of some of the potential controls that the AA and 
control selection process may later credit. Other than the Initial Conditions and Assumptions applied to 
each event, no preventive features listed in the HE table were credited in the unmitigated HA. These 
features represent a potential set of controls that could offer reduction in event frequency, but whose 
appropriateness must be demonstrated through the control selection process. 

Mitigative Features 

Identification of mitigative features starts during the HID phase and carries through to the end of the 
analysis. Mitigative features are any features expected to reduce the consequences of a hazardous event. 
The identification of such features is made without regard to any possible pedigree of the feature such as 
procurement level or current classification. Mitigative features must be capable of withstanding the 
environment of the event. These might include engineered features, ACs, natural phenomena 
(e.g., ambient conditions, buoyancy, gravity), or inherent features (e.g., physical or chemical properties, 
location, elevation) operating individually or in combination. Mitigative features are listed in HE table in 
such a manner that a distinction is made between ACs and active or passive engineered controls. 

Mitigative features constitute a significant portion of DID and worker safety and they provide essential 
input to the functional classification task. Therefore, the identification effort captures essentially all of the 
possible features that could be counted on to reduce the consequences of a hazardous event. 

The mitigative features listed in the HE table are a listing of the potential controls that the AA and control 
selection process may later credit. No mitigative features listed in the HE tables were credited in the 
unmitigated HA. These features represent a potential set of controls that could offer reduction in event 
consequence, but whose appropriateness must be demonstrated through the control selection process. 

The mitigated HE and AA were performed by first evaluating the HE event (which is an HA event with 
the bounding risk ranking) for control selection. This evaluation focused on reducing the risk ranking by 
reducing the frequency and/or consequence level. The controls were selected by first examining the 
applicability of the preferred and alternate controls listed in DOE-STD-5506-2007 for the event category. 
When these controls were not available or did not result in an acceptable risk ranking, additional controls 
were evaluated for the further reduction of frequency or consequence level. These controls were selected 
using the DOE-STD-3009-94 methodology of SSC over AC and preventive over mitigative. The 
applicability of the selected bounding scenario controls were then evaluated for applicability to the 
representative HA events associated with the HE event. In cases where they were not applicable or had 
limited applicability, additional controls were selected in the same manner as the bounding HA event 
controls. 
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3.3.1.2.5 Worker Evaluation 

For HE events with an unacceptable or marginally acceptable worker (FW and/or CW) risk, controls are 
selected that will protect the worker receptors of concern. The controls are qualitatively evaluated for 
their effectiveness in protecting the worker. The frequency and consequence are reevaluated. 

The controls selected in this process are listed along with the specific safety function of the control, the 
events for which that function is applicable, and the basis for the selection. Efforts are made to keep the 
identified set of controls to a minimum by focusing on controls that will be applicable to multiple events. 

3.3.1.2.6 Hazard Evaluation Output 

The HE table is the primary output of the HE effort. This table constitutes a portion of the overall results 
of the HA. The other key output is the worker evaluation, which documents the controls selected to 
protect the worker (FW and/or CW), the specific safety function provided by each control, and the bases 
for their selection. 

3.3.1.3 Hazard Categorization 

The purpose of the Hazard Categorization is to evaluate the general level of hazard a facility poses to the 
MOI and onsite workers. The hazard category of the facility will provide the level at which the facility 
DSA is developed. Those facilities with a greater level of hazard require a more rigorous evaluation of 
hazards. The facility is evaluated for both radiological and chemical hazard levels based on the inventory 
of material in the facility and the potential consequences those pose to the receptor groups as follows: 

� Nuclear Hazard Category 1 or Chemical Hazard Category High. Hazard analysis shows 
the potential for significant offsite consequences. 

� Nuclear Hazard Category 2 or Chemical Hazard Category Moderate. Hazard analysis 
shows the potential for significant onsite consequences. 

� Nuclear Hazard Category 3 or Chemical Hazard Category Low. Hazard analysis shows 
the potential for significant but localized consequences. 

� Radiological or Other Industrial Facility. Hazard analysis shows the potential for localized 
consequences. 

The nuclear hazard category is assigned based on the guidelines provided in DOE-STD-1027-92 and 
meets the requirements of 10 CFR 830. A nuclear hazard category of 1 can only be assigned by DOE. The 
other nuclear hazard categories are assigned by the contractor based on a comparison of the facility’s 
radiological inventory to the threshold quantities in Appendix A of DOE-STD-1027-92. 

DOE does not have guidelines for assigned chemical Hazard Categorization. For WIPP, the chemical 
Hazard Categorization was assigned based on the following criteria: 

� Chemical Hazard Category High. The facility requires a PSM Program based on its 
chemical inventory meeting or exceeding the 29 CFR 1910.119, “Process Safety 
Management of Highly Hazardous Chemicals,” threshold quantities. 

� Chemical Hazard Category Moderate. The facility does not require a PSM Program but 
does require a Risk Management Program. Its chemical inventory does not meet or exceed 
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the threshold planning quantities in 40 CFR 355, “List of Extremely Hazardous Substances 
and Reportable Quantities.” 

� Chemical Hazard Category Low. The facility requires neither a PSM nor a Risk 
Management Program, but it does have a releasable chemical inventory at or above the 
thresholds in 40 CFR 302.4, Table 302.4, Reportable Quantities. 

� Other Industrial. The facility’s releasable chemicals inventory is below the thresholds in 
40 CFR 302.4, Table 302.4, Reportable Quantities. 

3.3.2 Hazard Analysis Results 

3.3.2.1 Hazard Identification 

The results of the Hazard Identification (HID) process completed for WIPP are documented in the HID 
Summary Report (WIPP-007). This section of the DSA focuses on the portion of the HID Summary 
Report that pertains to the four WIPP facility sections evaluated in this DSA (EXT, OA, WHB, and UG). 

A summary of the general category of hazards identified in these four WIPP facility sections as a result of 
the HID process are provided in Table 3.3-4. 

The HID Summary Report, Revision 3, documents the chemical and radiological source inventory 
walkdown but references their respective online databases for quantity, form, and location information. 
The WIPP Industrial Safety database is updated quarterly. The radiological source inventory database is 
available through the Safety and Health department. 

Table 3.3-4. Hazard Identification Summary  

Hazard Summary 

Electrical  Electrical hazards are present throughout the waste handling areas. General electrical hazards 
include switchgear, transformers, transmission lines or cable runs, wiring, electrical equipment, 
motors, battery banks, light fixtures, and service outlets. Other electrical hazards that may be found 
in specific sections include portable generators, heaters, and power tools. Electrical hazards may 
be initiators for fire and explosion events. 

Thermal  Thermal hazards occur in the facility sections and typically include electrical equipment, wiring, 
welding, and engine exhaust. Heaters may be found in specific facility sections. Thermal hazards 
may be initiators for fire and explosion events. 

Pyrophoric 
material 

The facility sections evaluated for the WIPP do not contain any known pyrophoric materials other 
than plutonium and uranium in the waste. CH and RH waste containing pyrophoric materials, > 1% 
by weight, are prohibited through DOE/WIPP 02-3122.a 

Open flame Welding or cutting torches are used in conjunction with maintenance activities. 

Flammables The WIPP facility sections evaluated contain fuel and grease associated with equipment operated 
in the section, paint, paint cleaning and decontamination solvents, and satellite waste accumulation 
areas that may contain materials susceptible to spontaneous combustion. Flammable hazards are 
contributors for fire events. 

Combustibles The WIPP facility sections evaluated contain wood pallets, crates, plywood, paper associated with 
work activities, plastic signs, plastic containers, tarps, personal protective equipment, and 
petroleum-based combustibles (e.g., grease, hydraulic fluid, and diesel fuel). The CH waste drum 
assemblies include plastic slip-sheets and reinforcement plates and shrink wrap around the drums. 
The magnesium oxide supersacks are made of reinforced nylon and are surrounded by cardboard 
reinforcement. These combustible materials may be contributors for fire events. 

Chemical 
reactions There are no chemical reaction sources identified for the WIPP waste operations.  
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Hazard Summary 

Explosive 
materials 

In addition to gases that may be generated by chemical reactions, the WIPP facility sections 
evaluated contain explosive materials in the form of hydrogen associated with facility equipment 
batteries and the generation of hydrogen associated with battery-charging stations. Small explosive 
charges are also used in the UG to set anchor bolts for supporting piping or cables. For the purpose 
of HID and HE, it is assumed that there are no controls on CH and RH waste content and that 
chemical reactions could occur that result in explosive materials being generated. Explosive 
materials are contributors to explosion events. No large explosions are postulated in filled panels 
due to long-term gas generation from microbial action or radiolysis because the lower explosive 
limit will not be reached for over 20 years (WIPP-007).  

Kinetic energy As part of normal operation and maintenance, the WIPP facility sections evaluated contain sources 
of kinetic energy including vehicles, motors, power tools, moving parts associated with equipment 
(e.g., belts or bearings), and movement of material via forklift or crane. Other kinetic energy 
hazards identified include gears, grinders, fans, drills, presses, shears, and saws. Kinetic energy 
hazards can be initiators for LOC events. 

Potential 
energy 
(pressure) 

The WIPP facility sections evaluated contain sources of potential energy in the form of pressure 
including pressurized gas bottles, pressure vessels such as a nitrogen accumulator, and 
compressed-air and pressurized-water piping systems. For the purpose of HID and HE, it is 
assumed that there are no controls on CH and RH waste content and that CH and RH waste 
containers could be pressurized as the result of gas generation inside the container. Pressurized 
containers or systems can be an initiator for LOC events. 

Potential 
energy 
(height/mass) 

The WIPP facility sections evaluated include hazards related to elevated equipment that could 
contribute to accidents involving drops or falls. These include cranes/hoists, elevated doors, 
elevated work surfaces, manlifts, scaffolds, and ladders. These hazards may be initiators for LOC 
events. 

Flooding 
sources 

The WIPP facility sections evaluated include water sources that could result in internal flooding. 
Sources include firefighting water, domestic water, water tanks used for dust control, barrels of 
water awaiting sample results, and periodic load testing that may involve the use of water weights. 
These hazards are considered as potential contributors to events involving flooding. 

Physical 
hazards 

The WIPP facility sections evaluated include sources of physical hazards, such as sharp edges, 
pinch points, tripping hazards, confined spaces, and temperature extremes. These physical hazards 
may result in an injury to a worker but not a direct waste container breach. 

Radiological 
material 

The WIPP facility sections evaluated include radiological material associated with CH and RH 
waste and sources used in the calibration of radiation monitoring equipment. Radiological material 
is part of the MAR for events that result in a breach of waste containers. 

Hazardous 
material 

The WIPP facility sections evaluated include hazardous materials including lead associated with 
batteries, oxygen cylinders, and other hazardous materials associated with maintenance as well as 
poisons such as insecticides. Hazardous material is also associated with the TRU waste (e.g., 
beryllium, lead, mercury, polychlorinated biphenyls). Hazardous material in the waste is included in 
the evaluation of events that result in a breach of waste containers. 

Ionizing 
radiation 
sources 

The WIPP facility sections evaluated include potential ionizing radiation sources. The primary 
ionizing radiation source is the radiological material in the TRU waste. Ionizing radiation sources 
are potential initiators for direct exposure events. 

Non-ionizing 
radiation 
sources 

Non-ionizing radiation sources identified in the WIPP facility sections evaluated include the bar-
code readers used to record/identify waste containers, lasers used to detect RH waste handling 
equipment position, light curtains in Room 108 and automated guided vehicles guidance systems, 
and lasers used for mining or surveying.  

Criticality Fissile material is present in the waste containers. However, an inadvertent criticality has been 
analyzed to be an incredible event at WIPP.b 

Non-facility 
events 

There is a potential for the WIPP facility sections evaluated to be impacted by events that are 
initiated at a location external to the facility. The events of concern include aircraft crashes, 
explosions, and fires. These may involve transportation accidents or events that occur in other 
WIPP structures and propagate to the areas used for handling TRU waste. These non-facility 
events are identified and addressed in the HID and HE tables. 
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Hazard Summary 

Vehicles in 
motion 

The WIPP facility sections where CH and RH waste handling activities occur have the potential to 
be affected by various vehicles in motion. These include equipment being used for maintenance, 
forklifts, automated guided vehicles, vehicles other than those used for waste handling and 
transport, and heavy construction equipment. These vehicle-in-motion events are potential initiators 
for external events that result in LOC, fire, or explosion. 

NPH The WIPP facility sections where waste handling activities occur have the potential to be adversely 
affected by NPH events, including earthquakes, heavy rain that results in localized flooding, 
lightning, hail, snow, straight winds, tornadoes, and seasonal temperature extremes. NPH events 
are assumed to be potential initiators for events resulting in a breach of waste containers. 

a Source: DOE/WIPP 02-3122. 
b Source: WIPP-016; WIPP-020. 

 

Routinely accepted hazards and SIHs were screened during the HID process. The screening eliminated 
consideration for burns and electrical shock to the worker. However, these thermal and electrical hazards 
were carried forward to the HE as potential initiators for events that could release hazardous material. 

The kinetic energy concern focuses on linear or rotational motion and acceleration or deceleration. This 
includes mobile equipment, including cranes, forklifts, and other vehicles, and fans, motors, and electric 
or pneumatic tools. These were screened as SIHs because they are adequately addressed by OSHA 
standards and site safety requirements and do not represent unique hazards. 

The potential energy hazard involves sources of pressure and height and mass. Sources of pressure 
include coiled springs, gas bottles, pressurized systems (e.g., air), and pressure vessels. Hazards related to 
height and mass include cranes and hoists, elevated doors, lifts, elevated work surfaces, scaffolds and 
ladders, floor pits, and the facility structure. These were screened as SIHs because they are adequately 
addressed by OSHA standards and site safety requirements and do not represent unique hazards. 

The physical hazards are pinch points during material movement, tripping hazards, and temperature 
extremes in summer and winter. These were screened as SIHs because they are adequately addressed by 
OSHA standards and site safety requirements and do not represent unique hazards. 

Hazardous materials screened were dusts, insecticides, and carbon monoxide buildup from diesel 
equipment used in the UG. These materials are of types and quantities in everyday use by the MOI or are 
addressed by OSHA standards and site safety requirements and do not represent unique hazards. 

3.3.2.2 Hazard Categorization 

For determination of Hazard Categorization, the WIPP facility was assessed as a single facility segment. 
The WIPP radiological inventory exceeds the Nuclear Hazard Category 2 plutonium-239 threshold 
quantities in DOE-STD-1027-92; thus, is a Nuclear Hazard Category 2 facility. 

The WIPP chemical inventory consists of two parts: bulk chemicals used and stored in the WIPP facility 
and chemical contaminants in the received and disposed TRU waste. The WIPP total chemical inventory 
does not require either a PSM or a Risk Management Program, but it can be reasonably assumed to have a 
releasable quantity greater than 40 CFR 302.4 reportable quantities. Thus, the WIPP facility is a Chemical 
Hazard Category Low facility. 
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Based on the nuclear and chemical Hazard Categorization of the WIPP facility, the general hazard level 
of the nuclear hazards associated with the facility bound those of the chemical hazards. The hazards 
associated with the bulk chemicals were analyzed in the initial phases of the WIPP Hazard Assessment as 
having limited consequences. The Hazardous Material Protection SMP was determined to be sufficient to 
address the control of the chemicals. These chemicals were not moved forward into the final HA and HE. 
The chemical contamination in the CH and RH waste is a co-contaminant with radiological 
contamination. The same mechanisms (e.g., fire, spill, and explosion) that are postulated to release the 
radionuclides into the atmosphere would release the chemicals into the atmosphere. The resultant 
consequence level and the risk class for both would be similar. In general, the same events would move 
forward from the HA/HE into the AA, and the same controls would be selected to reduce the frequency or 
consequence of the events. However, events with high radiological consequences are moved forward 
without consideration for frequency while chemicals consequences are not. Additionally, controls 
selected to reduce chemical hazards are classified at the SS level even when they protect the public except 
in special cases (DOE-STD-3009-94). Therefore, the calculation of chemical consequences incurred by 
MOI or worker is not warranted for the WIPP facility. 

3.3.2.3 Hazard Evaluation 

This comprehensive HE identified events associated with hazardous material and energy sources 
associated with normal, abnormal, and accident conditions involving TRU waste handling and disposal 
operations at the WIPP. The results of these activities are documented in the HE table (Table 3.3-5), 
which provides postulated events associated with the hazard sources and an evaluation of each event in 
terms of frequency and consequence. The ITS (important to safety) designation is used for DID 
equipment that is important to safety but is not a credited SSC. 
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Table 3.3-5. Hazard Evaluation Table 

(Note: Initial Conditions (IC) and Initial Assumptions (IA) are identified in conjunction with their functional 
classification. Government Furnished Equipment (GFE) does not require a functional classification. Passive Design 

Features (DF) are also identified.) 
 
 



CH-UG-1-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. EU L M M IV III III

Single liquid-fueled vehicle fire in the Underground during transport (pool fire)  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-UG-1-001b  1 facility

pallet
Fuel pool fire in the waste disposal route involving one
transporter or CH forklift

U L H M III I II

CH-UG-1-001c  1 facility
pallet

Liquid fuel pool fire at waste shaft station with waste
assemblies present in conveyance

U L H M III I II

CH-UG-1-001d  1 facility
pallet

Fuel pool fire at waste shaft station while loading underground
transporter

U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Facility Pallet Noncombustible construction of the facility pallet provides a

continuous barrier.
Minimizes waste containers
damage from fire.

Eng Pas SS

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SS

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool fires or

accidents caused by improper
operation.

Adm Act DID

Vehicle /
Equipment
Control

The transport path is established prior to waste movement. Minimize the frequency of vehicle
collision.

Adm Act DID

Vehicle /
Equipment
Control

Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one waste
handling vehicle and two escorts. No other vehicles are allowed in
VEZ.

Prevent vehicle collisions involving
waste.

Adm Act DID

Waste
Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after
collision/impact and prevents lid loss
during fuel pool fire.

Adm Act DID
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Waste
Handling
Program

Pallet mover tool secures facility pallet to transporter. Prevents consequences from
collisions.

Eng Act ITS
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CH-UG-1-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. EU L M L IV III IV

Collision of two liquid-fueled vehicles in the Underground during transport (pool fire)  2 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-UG-1-002b  2 facility

pallets
Fuel pool fire in the waste disposal route involving two transporters
and/or CH forklifts

U L H M III I II

CH-UG-1-002c  1 facility
pallet

Loaded transporter collides with underground facility resulting in fire U L H M III I II

CH-UG-1-002d  2 facility
pallets

Fuel pool fire at waste shaft station while loading underground
transporter with additional facility pallet in the area

U L H M III I II

CH-UG-1-002e  1 facility
pallet

Vehicle impacts CH waste transporter at waste shaft station resulting
in fire

U L H M III I II

CH-UG-1-002f  1 facility
pallet

Vehicle collides with the facility pallet in the conveyance at the waste
shaft station resulting in fire and damaging waste containers

U L H M III I II

CH-UG-1-002g  2 facility
pallets

Loaded transporter collides with another loaded transporter or CH
forklift resulting in fire

U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SC

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SC

Facility Pallet Noncombustible construction of the facility pallet provides a
continuous barrier.

Minimizes waste containers
damage from fire.

Eng Pas SS

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment Control The transport path is established prior to waste movement. Minimize the frequency of
vehicle collision.

Adm Act SS

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SS

Vehicle / Equipment Control Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one
waste handling vehicle and two escorts. No other vehicles are
allowed in VEZ.

Prevent vehicle collisions
involving waste.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified

[as required].
Reduce likelihood of fuel pool fires or accidents caused by
improper operation.

Adm Act DID
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Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after collision/impact and
prevents lid loss during fuel pool fire.

Adm Act DID

Waste Handling
Program

Pallet mover tool secures facility
pallet to transporter.

Prevents consequences from collisions. Eng Act ITS
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CH-UG-1-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H H III I I

Mit. EU L H H IV II II

Single liquid-fueled vehicle collision and fire at waste face (pool fire)  CH disposal array

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-UG-1-003b  Waste array Forklift with tines collides and punctures waste array with

tines resulting in fire
U L H M III I II

CH-UG-1-003c  1 facility pallet
 Waste face

Loaded transporter collides with the waste stack array
resulting in fire

U L H H III I I

CH-UG-1-003e  2 waste
assemblies

 Waste face

Loaded CH forklift with push/pull attachment collides with
waste stack array resulting in fire

U L H H III I I

CH-UG-1-003f  Disposal array Collision at the waste face with mining equipment resulting
fire

EU L H H IV II II

CH-UG-1-003g  Waste array Non-waste handing equipment collides with waste array
resulting in fire

U L H H III I I

CH-UG-1-003h  Disposal array Fuel pool fire at the waste face with mining equipment EU L H H IV II II
CH-UG-1-003i  Disposal array

 Forklift payload
Fuel pool fire at the waste face with the CH forklift U L H H III I I

CH-UG-1-003j  Disposal array
 Forklift payload

Fuel pool fire at the waste face with the CH transporter U L H H III I I

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SC

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SC

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SS

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool fires or

accidents caused by improper operation.
Adm Act DID

Vehicle /
Equipment
Control

Waste handling equipment selected for use may approach the
waste face[s] [one for emplacement or two for retrieval]. Waste
handling equipment shall be attended.

Reduces the frequency of vehicle
collisions resulting in fires or loss of
confinement.

Adm Act DID

Waste Handling
Program

CH waste containers are stacked in the UG and the top-most
layer has a MgO sack.

Limit potential for lid loss during pool
fires.

Adm Act DID
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Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after
collision/impact and prevents lid loss
during fuel pool fire.

Adm Act DID

Facility Pallet Noncombustible construction of the facility pallet provides a
continuous barrier.

Minimizes waste containers damage from
fire.

Eng Pas ITS

Waste Handling
Program

Pallet mover tool secures facility pallet to transporter. Prevents consequences from collisions. Eng Act ITS
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CH-WHB-1-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. BEU L M L IV IV IV

Single liquid-fueled vehicle fire in CH Bay and/or Room 108 in close proximity to staged
waste (pool fire)

 8 facility
pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-1-001b  8 facility pallets Liquid fuel vehicle from the outside parking area enters CH

Bay resulting in fuel pool fire in the CH Bay (bounding event)
U L H M III I II

CH-WHB-1-001d  28 waste
assemblies

Electric forklift or hydraulic pool or pressurized spray leak fire EU L H M IV II III

CH-WHB-1-001f  8 facility pallets Liquid fuel vehicle from RH Bay or airlock enters CH Bay
resulting in a fuel pool fire in the CH Bay

EU L H M IV II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Facility Pallet Noncombustible construction of the facility pallet provides a

continuous barrier.
Prevents direct flame impingement on
waste containers.

Eng Pas SS

Waste Handling
Building Fire
Suppression
System

Fire suppression system provides water supply, distribution,
prime mover.

Suppress fire size. Eng Act SS

Facility Pallet Waste transported on a facility pallet. Reduce material released in the event
of a fire because potential for direct
flame impingement in event of a fuel
pool fire is reduced during
transportation.

Adm Act SS

Vehicle /
Equipment Control

Liquid-fuel [e.g., vehicles, equipment] are prevented from
entering the CH Bay and Room 108 during waste handling and
waste storage modes. They are also prevented from entering
the Conveyance Loading Room during handling of CH waste
while in waste handling mode.

Prevent fuel pool fires while handling
CH waste.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of

fuel pool fires or
accidents caused by
improper operation.

Adm Act DID

AGV Design Battery powered vehicle design - low operating temperatures, no hydraulics,
batteries enclosed in metal with their cables and connections isolated and
insulated to prevent electrical shorting, vehicle construction includes heavy steel
plating on all sides, and electrically insulated and/or enclosed.

Reduce frequency of
vehicle fires.

Eng Pas ITS

Battery Powered
Waste Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation of
batteries from hydraulic system, batteries enclosed in metal with their cables and
connections isolated and insulated to prevent electrical shorting, Forklift
construction includes heavy steel plating on sides and rear, and a forklift carriage
on the front, electrically insulated and/or enclosed.

Reduce frequency of
forklift fire.

Eng Pas ITS
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CH/RH-OA-1-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

Large fueled vehicle impacts waste staged on trailers or waste trailer impacts fuel
tanker (pool fire)

 1 facility pallet
 1 shipping

container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents direct flame impingement on waste containers.

Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel

pool fires or accidents
caused by improper
operation.

Adm Act DID

Waste Handling
Program

Waste must be in Type B containers when outside the WHB. Prevents consequences
from collisions.

Adm Act DID

AGV Design Battery powered vehicle design - low operating temperatures, no hydraulics,
batteries enclosed in metal with their cables and connections isolated and
insulated to prevent electrical shorting, vehicle construction includes heavy
steel plating on all sides, and electrically insulated and/or enclosed.

Reduce frequency of
vehicle fires.

Eng Pas ITS

Battery Powered
Waste Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation of
batteries from hydraulic system, batteries enclosed in metal with their cables
and connections isolated and insulated to prevent electrical shorting, Forklift
construction includes heavy steel plating on sides and rear, and a forklift
carriage on the front, electrically insulated and/or enclosed.

Reduce frequency of
forklift fire.

Eng Pas ITS
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CH/RH-UG-1-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. BEU L M L IV IV IV

Single liquid-fueled vehicle fire impacting CH and RH waste (pool fire)  Disposal array plus 1 RH canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-1-001b  Disposal array plus

forklift payload
Fuel pool fire at the waste face with the loaded 41-ton forklift U L H M III I II

CH/RH-UG-1-001c  1 facility pallet
 1 RH waste canister

Fuel pool fire in the waste disposal route involving RH and
CH waste

U L H M III I II

CH/RH-UG-1-001d  Disposal array plus
RH canister

Fuel pool fire at the waste face with the HERE or HEM
loaded with RH waste

U L H M III I II

CH/RH-UG-1-001e  1 facility pallet
 1 RH waste canister

Fuel pool fire at waste shaft station involving one facility
cask/light weight facility cask and one CH facility pallet in the
waste station area

U L H M III I II

CH/RH-UG-1-001f  Disposal array plus
RH canister

Fuel pool fire at the waste face with the RH waste in the
borehole with shield plug installed

U L H M III I II

CH/RH-UG-1-001g  Disposal array plus
RH canister

Fuel pool fire at the waste face with the RH waste in the
borehole with no shield plug installed

U L H M III I II

CH/RH-UG-1-001h  Disposal array plus
RH forklift payload

Fuel pool fire at the waste face with the RH bore hole
machine in close proximity

U L H M III I II

CH/RH-UG-1-001i  Disposal array plus
forklift payload

Fuel pool fire at the waste face with the HERE or HEM in
close proximity

U L H M III I II

CH/RH-UG-1-001j  Disposal array plus
1 RH canister

Fuel pool fire involving the bore hole machine at the waste
face with the RH loaded HERE or HEM in close proximity

U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste drums and
RH waste cask.

Minimizes the impact of drops and releases from internal
container deflagration and prevents direct flame
impingement.

Waste Container Waste containers are noncombustible and
are closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Facility Pallet Noncombustible construction of the facility pallet provides a

continuous barrier.
Minimizes waste containers
damage from fire.

Eng Pas SS

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SS

Fuel Confinement Absorbent material is placed along the bottom of a static waste
face when unattended.

Minimizes fuel pool fire
impacts to CH waste
containers.

Adm Act SS

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment Control The transport path is established prior to waste movement. Minimize the frequency of
vehicle collision.

Adm Act SS
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Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SS

Vehicle / Equipment Control Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one
waste handling vehicle and two escorts. No other vehicles are
allowed in VEZ.

Prevent vehicle collisions
involving waste.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or accidents
caused by improper operation.

Adm Act DID

Waste Handling Program CH waste containers are stacked in the
UG and the top-most layer has a MgO
sack.

Limit potential for lid loss during pool fires. Adm Act DID

Waste Handling Program Secure loads to facility pallet. Prevents load from falling/toppling after
collision/impact and prevents lid loss during fuel
pool fire.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide continuous barrier between flame
and waste assemblies.

Prevents direct flame impingement and provides
a significant heat sink.

Eng Pas ITS

Waste Handling Program Pallet mover tool secures facility pallet to
transporter.

Prevents consequences from collisions. Eng Act ITS
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CH/RH-UG-1-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. EU L H L IV II IV

Collision of two liquid-fueled vehicles during transport involving CH and RH waste
(pool fire)

 1 facility pallet, or
 1 RH waste

canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-1-002b  1 facility pallet,

or
 1 RH waste

canister

Loaded RH waste forklift collides with loaded
transporter or CH forklift resulting in fire

U L H M III I II

CH/RH-UG-1-002c  1 facility pallet,
or

 1 RH waste
canister

Loaded CH forklift collides with RH waste loaded HERE
or HEM resulting in fire

U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste
drums and RH waste cask.

Minimizes the impact of drops and releases from internal container
deflagration and prevents direct flame impingement.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Facility Pallet Noncombustible construction of the facility pallet provides a

continuous barrier.
Minimizes waste containers
damage from fire.

Eng Pas SS

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SS

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SS

Vehicle / Equipment Control Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one
waste handling vehicle and two escorts. No other vehicles are
allowed in VEZ.

Prevent vehicle collisions
involving waste.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or accidents
caused by improper operation.

Adm Act DID

Vehicle / Equipment Control The transport path is established prior
to waste movement.

Minimize the frequency of vehicle collision. Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility Cask)

Provide continuous barrier between
flame and waste assemblies.

Prevents direct flame impingement and
provides a significant heat sink.

Eng Pas ITS

Waste Handling Program Pallet mover tool secures facility pallet
to transporter.

Prevents consequences from collisions. Eng Act ITS
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CH/RH-UG-1-004a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H H III I I

Mit. EU L H H IV II II

RH waste handling equipment collides into CH waste face involving CH and RH waste
(pool fire)

 1 RH waste
canister

 Waste face

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-1-004b  1 RH waste

canister
 Waste face

Loaded RH forklift or HEM collides with the waste stack
array resulting in fire

U L H H III I I

CH/RH-UG-1-004c  Waste array RH forklift with tines or HEM collides and punctures
waste array with tines resulting in fire

U L H H III I I

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste
drums and RH waste cask.

Minimizes the impact of drops and releases from internal container
deflagration and prevents direct flame impingement.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SC

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SC

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SC

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SC

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool fires

or accidents caused by improper
operation.

Adm Act DID

Vehicle / Equipment
Control

Waste handling equipment selected for use may approach
the waste face[s] [one for emplacement or two for retrieval].
Waste handling equipment shall be attended.

Reduces the frequency of vehicle
collisions resulting in fires or loss
of confinement.

Adm Act DID

Waste Handling Program CH waste containers are stacked in the UG and the
top-most layer has a MgO sack.

Limit potential for lid loss during
pool fires.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide continuous barrier between flame and waste
assemblies.

Prevents direct flame
impingement and provides a
significant heat sink.

Eng Pas ITS

Fuel Confinement Absorbent material is placed along the bottom of a static
waste face when unattended.

Minimizes fuel pool fire impacts to
CH waste containers.

Adm Act ITS

Hot Cell Complex
Confinement Ventilation
System

HEPA filters maintained to an efficiency � 99%. Reduces frequency of release of
radioactive material.

Adm Pas ITS
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CH/RH-UG-1-005a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L H H IV II II

Mit. BEU NR M M NA IV IV

Large pool fire in waste shaft  1 facility pallet, or
 1 RH waste cask

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-1-005b  1 facility

pallet
 1 RH

waste cask

Forklift or forklift carrying diesel fuel tank (~300 gallons) drives into the
waste shaft with a loaded waste conveyance in the waste shaft resulting in
a fire

EU L H H IV II II

CH/RH-UG-1-005d  1 facility
pallet

Loaded underground transporter drives or is pushed into the waste shaft
sump resulting in fire

BEU L H H IV III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Underground Liquid-Fueled Vehicle /
Equipment Inspection Program

Pre-operational checks on equipment. Reduce likelihood that equipment
will be involved in collisions,
impacts, and fires.

Adm Act SS

Waste Handling Program - Surface
Waste Handling Vehicle/Equipment
Inspections

Pre-operational checks on surface waste
handling vehicles/equipment that enter the
shaft access area.

Reduce likelihood that equipment
will be involved in collisions,
impacts, and fires.

Adm Act SS

Waste Handling Program - Waste
Conveyance

Conveyance shall be present prior to waste
entering the Shaft Collar Room, with waste.

Prevents loads falling down shaft. Adm Act SS

Waste Handling Program - Waste
Conveyance

Conveyance shall be present prior to waste
entering the Shaft Collar Room, with waste.

Reduce consequences of loads
falling down shaft.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or accidents
caused by improper operation.

Adm Act DID

Facility Pallet Noncombustible construction of the
facility pallet provides a continuous
barrier.

Minimizes waste containers damage from fire. Eng Pas ITS

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste assemblies.

Reduces consequences from radiation exposure,
missile impact, drops, external and internal
deflagrations, and explosions.

Eng Pas ITS
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CH/RH-UG-1-007a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H H III I I

Mit. EU L M M IV III III

Lube truck collides with CH waste array  1 RH waste cask
 Waste array

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-1-007b  1 facility pallet,

or
 1 RH waste

canister

Fuel pool fire in the waste disposal route involving one RH
payload or CH transporter and the lube truck

U L H M III I II

CH/RH-UG-1-007e  Waste array Lube truck collides with CH waste array with RH waste
present resulting in fire

U L H H III I I

CH/RH-UG-1-007f  Waste array Lube truck collides with waste array resulting in fire U L H H III I I

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SC

Vehicle / Equipment Control Lube truck prohibited in disposal room and vehicle exclusion
zone.

Prevent large pool fire in
Underground.

Adm Act SC

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SS

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and nonwaste
handling vehicles.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or accidents
caused by improper operation.

Adm Act DID

Waste Handling Program Secure loads to facility pallet. Prevents load from falling/toppling after
collision/impact and prevents lid loss during fuel
pool fire.

Adm Act DID

Facility Pallet Noncombustible construction of the facility
pallet provides a continuous barrier.

Minimizes waste containers damage from fire. Eng Pas ITS

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide continuous barrier between flame
and waste assemblies.

Prevents direct flame impingement and provides
a significant heat sink.

Eng Pas ITS

Waste Handling Program Pallet mover tool secures facility pallet to
transporter.

Prevents consequences from collisions. Eng Act ITS
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CH/RH-WHB-1-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. U L L L III III III

Fuel pool fire at the roll up door impacting CH and RH waste  8 facility pallets
 RH Bay inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-1-001b  8 facility pallets

 RH Bay
inventory

Fuel pool fire at the roll up door impacting CH and RH waste
(bounding event)

U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Bay
Design

Sloped floor and drain
in RH Bay.

Reduce the consequences by directing fuel pool away from roll up door / common wall, which
minimizes fuel pool fires from impacting CH waste containers.

SS

Shipping
Container

Type B container. Prevents release of radioactive material from low impact collisions, drops, small fires, internal
waste container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Facility Pallet Noncombustible construction of the facility pallet

provides a continuous barrier.
Minimizes waste containers
damage from fire.

Eng Pas SS

Waste Handling Building Fire
Suppression System

Fire suppression system provides water supply,
distribution, prime mover.

Suppress fire size. Eng Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Fuel
Confinement

Liquid-fueled vehicles/equipment unloading RH shipping
container shall be attended.

Minimize potential for fuel pool fires
impacting RH waste.

Adm Act ITS
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NA-OA-1-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A NR NR NR NA NA NA

Mit. A NR NR NR NA NA NA

Hazardous material fire None

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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RH-UG-1-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Single liquid-fueled vehicle fire in the underground during transport involving RH waste
(pool fire)

 1 RH waste
canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste
drums and RH waste cask.

Minimizes the impact of drops and releases from internal container
deflagration and prevents direct flame impingement.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool

fires or accidents caused by
improper operation.

Adm Act DID

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act DID

Vehicle / Equipment Control The transport path is established prior to waste movement. Minimize the frequency of
vehicle collision.

Adm Act DID

Vehicle / Equipment Control Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one
waste handling vehicle and two escorts. No other vehicles are
allowed in VEZ.

Prevent vehicle collisions
involving waste.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide continuous barrier between flame and waste
assemblies.

Prevents direct flame
impingement and provides a
significant heat sink.

Eng Pas ITS

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act ITS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas ITS
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RH-UG-1-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Collision of two liquid-fueled vehicles during transport involving one RH canister (pool
fire)

 1 RH waste
canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste
drums and RH waste cask.

Minimizes the impact of drops and releases from internal container
deflagration and prevents direct flame impingement.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool

fires or accidents caused by
improper operation.

Adm Act DID

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act DID

Vehicle / Equipment Control The transport path is established prior to waste movement. Minimize the frequency of
vehicle collision.

Adm Act DID

Vehicle / Equipment Control Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one
waste handling vehicle and two escorts. No other vehicles are
allowed in VEZ.

Prevent vehicle collisions
involving waste.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide continuous barrier between flame and waste
assemblies.

Prevents direct flame
impingement and provides a
significant heat sink.

Eng Pas ITS

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act ITS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas ITS
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RH-UG-1-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

Single liquid fueled vehicle involving one RH canister in a borehole  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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RH-WHB-1-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Fuel pool fire in the RH Bay/FCLR  2 RH shipping containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping Container Type B container. Prevents direct flame impingement on waste containers.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or
accidents caused by improper operation.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility Cask)

Provide continuous barrier between flame
and waste assemblies.

Prevents direct flame impingement on waste
containers.

Eng Pas ITS

Waste Handling Building Fire
Suppression System

Fire suppression system provides water
supply, distribution, prime mover.

Suppress fire size. Eng Act ITS
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RH-WHB-1-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Collision of two liquid-fueled vehicles in the RH Bay impacting RH waste containers
with follow-on fire (pool fire)

 2 RH shipping
containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste
drums and RH waste cask.

Minimizes the impact of drops and releases from internal container
deflagration and prevents direct flame impingement.

ITS

Shipping Container Type B container. Prevents direct flame impingement on waste containers.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or
accidents caused by improper operation.

Adm Act DID

Vehicle / Equipment Control Fuel tanker truck route controlled to preclude
interaction with waste assemblies.

Reduce likelihood that the fuel tanker truck
collides with waste assemblies.

Adm Act DID

Vehicle / Equipment Control Only one RH tractor/trailer in the RH Bay at a
time.

Reduces the amount of fuel available for fuel
pool fires.

Adm Act DID

Waste Handling Building Fire
Suppression System

Fire suppression system provides water
supply, distribution, prime mover.

Suppress fire size. Eng Act ITS
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RH-WHB-1-006a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L L L IV IV IV

Mit. EU L L L IV IV IV

Liquid fuel pool fire in hot cell complex  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Flammable Liquids

Prohibit flammable liquids in Hot Cell Complex during
waste handling mode or waste storage mode.

Prevent small pool fires during
waste handling modes.

Adm Act DID

Hot Cell Complex Confinement
Ventilation System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of
radioactive material.

Eng Pas ITS

Hot Cell Complex Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS
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CH-WHB-2-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H L III I III

Mit. EU L L L IV IV IV

Small fire following a collision involving electric vehicle  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-2-001b  1 facility

pallet
Loaded electric powered vehicle collision and fire at one TRUDOCK with
one facility pallet in close proximity and two open/closed shipping
containers in the TRUDOCK (Bounding Event)

U L H L III I III

CH-WHB-2-001c  1 facility
pallet

Loaded electric powered conveyance car fire damages waste containers
while in the conveyance loading room

U L H L III I III

CH-WHB-2-001d  1 facility
pallet

Loaded AGV fire damages waste containers while in the conveyance
loading room

U L H L III I III

CH-WHB-2-001e  1 facility
pallet

Loaded electric powered forklift/AGV collides into the WHB
structure/equipment resulting in a fire

U L H L III I III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B container. Prevents direct flame impingement on waste
containers.

Waste Container Waste containers are noncombustible and are closed [except for
site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling
Confinement Ventilation
System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive material. Eng Pas SS

CH Waste Handling
Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

Facility Pallet Noncombustible construction of the
facility pallet provides a continuous
barrier.

Prevents direct flame impingement on waste containers. Eng Pas SS

Facility Pallet Waste transported on a facility
pallet.

Reduce material released in the event of a fire because
potential for direct flame impingement in event of a fuel pool
fire is reduced during transportation.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control
- Combustibles

Limit combustibles inside the WHB to limit size and locations of fires. Minimize fuel sources
and fire propagation.

Adm Act DID

Training Operators are trained and qualified [as required]. Reduce likelihood of fuel
pool fires or accidents
caused by improper
operation.

Adm Act DID

AGV Design Obstruction detection system. Reduce frequency of
vehicle fires and
collisions.

Eng Pas ITS
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AGV Design Battery powered vehicle design - low operating temperatures, no hydraulics,
batteries enclosed in metal with their cables and connections isolated and
insulated to prevent electrical shorting, vehicle construction includes heavy
steel plating on all sides, and electrically insulated and/or enclosed.

Reduce frequency of
vehicle fires.

Eng Pas ITS

AGV Design Redundant stops [e.g., deadman and mushroom switches]. Reduce likelihood of
collisions.

Eng Pas ITS

AGV Design Designated / programmed travel path. Reduce likelihood of
vehicle to structure
collisions.

Eng Pas ITS

Battery Powered
Waste Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation of
batteries from hydraulic system, batteries enclosed in metal with their cables
and connections isolated and insulated to prevent electrical shorting, Forklift
construction includes heavy steel plating on sides and rear, and a forklift
carriage on the front, electrically insulated and/or enclosed.

Reduce frequency of
forklift fire.

Eng Pas ITS

Facility Pallet
Stands

Height standoff distance. Reduce likelihood for
vehicle collisions.

Eng Pas ITS

Waste Handling
Building Fire
Suppression
System

Fire suppression system provides water supply, distribution, prime mover. Suppress fire size. Eng Act ITS
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CH/RH-OA-2-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U NR NR NR NA NA NA

Mit. U NR NR NR NA NA NA

Small fire in waste container (internal waste container fire)  1 CH waste containers, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-OA-2-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Small fire adjacent to shipping containers  Multiple loaded CH or RH trailers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Waste Handling
Program

Waste must be in Type B containers when outside the
WHB.

Prevents the release of radiological
material

Adm Act DID
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CH/RH-UG-2-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L M L III II III

Mit. U L L L III III III

Small fire in waste container (internal waste container fire)  1 CH waste containers, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-2-001b  1 waste container Internal waste container fire U L M L III II III
CH/RH-UG-2-001c  1 RH waste

canister
Internal waste container fire in RH waste canister in
underground

U L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are noncombustible and are closed [except for site derived]. Reduce consequences of
waste container fires.

WIPP WAC Incompatible chemicals [e.g., reactive] are not anticipated to be present in waste. Reduce likelihood of waste
container fires.

WIPP WAC Prohibit ignitable, reactive, and corrosive material [D001, 002, 003] in the waste and limit
radioactive pyrophorics to less than 1% by weight. Prohibits non-mixed non-radioactive
pyrophorics.

Reduce likelihood of waste
container fires.

WIPP WAC Waste containers are vented to reduce hydrogen buildup in waste containers. Reduce likelihood of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility Cask/Light
Weight Facility Cask)

Provide continuous barrier between
flame and waste assemblies.

Prevents direct flame impingement and
provides a significant heat sink.

Eng Pas ITS
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CH/RH-UG-2-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L H L III I III

Mit. U L M L III II III

Small fire adjacent to waste container(s)  1 facility pallet, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-2-002b  1 facility pallet Ordinary combustible fire in the waste disposal route A L H L III I III
CH/RH-UG-2-002c  1 RH waste

canister
Ordinary combustible fire at the waste shaft station and collar
area when doors are open and with waste containers present in
the conveyance

A L H L III I III

CH/RH-UG-2-002d  1 facility pallet Ordinary combustible fire at the waste shaft station with waste
containers present in the conveyance

A L H L III I III

CH/RH-UG-2-002e  4 waste
assemblies

Ordinary combustible fire at the waste face A L H L III I III

CH/RH-UG-2-002f  1 facility pallet Ordinary combustible fire at the waste shaft station with CH
waste containers present

A L H L III I III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste drums and
RH waste cask.

Minimizes the impact of drops and releases from internal
container deflagration and prevents direct flame
impingement.

Waste Container Waste containers are noncombustible and
are closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SS

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles in the UG to limit
size and locations of fires.

Minimize fuel sources and fire propagation. Adm Act DID

Fire Protection Program Hot work program. Reduce likelihood that fires initiate. Adm Act DID
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or
accidents caused by improper operation.

Adm Act DID

RH Waste Cask (Facility Cask/Light
Weight Facility Cask)

Provide continuous barrier between
flame and waste assemblies.

Prevents direct flame impingement and
provides a significant heat sink.

Eng Pas ITS
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CH/RH-WHB-2-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L M L III II III

Mit. A L M L III II III

Small fire in waste container (internal waste container fire)  1 CH waste containers, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-2-001b  80 PE-Ci Site generated waste involved in a small fire A L M L III II III
CH/RH-WHB-2-001c  1 waste container Internal waste container fire in the shaft access

area
U L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are noncombustible and are closed [except for site derived]. Reduce consequences of
waste container fires.

WIPP WAC Incompatible chemicals [e.g., reactive] are not anticipated to be present in waste. Reduce likelihood of waste
container fires.

WIPP WAC Prohibit ignitable, reactive, and corrosive material [D001, 002, 003] in the waste and limit
radioactive pyrophorics to less than 1% by weight. Prohibits non-mixed non-radioactive
pyrophorics.

Reduce likelihood of waste
container fires.

WIPP WAC Waste containers are vented to reduce hydrogen buildup in waste containers. Reduce likelihood of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling Confinement
Ventilation System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas SS

CH Waste Handling Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a
potential noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID

Waste Handling Building Fire
Suppression System

Fire suppression system provides water
supply, distribution, prime mover.

Suppress fire size. Eng Act ITS
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CH/RH-WHB-2-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L H L III I III

Mit. A L L L III III III

Small fire adjacent to waste container(s)  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-2-002b  1 facility

pallet
Ordinary combustible fire in CH Bay and/or Room 108 in close
proximity of waste containers

A L H L III I III

CH/RH-WHB-2-002d  1 facility
pallet

Ordinary combustible fire in waste collar area with waste
containers present

A L H L III I III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the
Hot Cell Complex and the Waste Hoist
Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire propagation. SC

Shipping Container Type B container. Prevents direct flame
impingement on waste
containers.

Waste Container Waste containers are noncombustible and are closed
[except for site derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling Confinement
Ventilation System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of
radioactive material.

Eng Pas SS

CH Waste Handling Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

Facility Pallet Noncombustible construction of the facility pallet
provides a continuous barrier.

Minimizes waste containers
damage from fire.

Eng Pas SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit
size and locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID

Fire Protection Program Hot work program. Reduce likelihood that fires initiate. Adm Act DID
RH Waste Cask (Facility Cask/Light
Weight Facility Cask)

Provide continuous barrier between flame
and waste assemblies.

Prevents direct flame impingement and
provides a significant heat sink.

Eng Pas ITS

Waste Handling Building Fire
Suppression System

Fire suppression system provides water
supply, distribution, prime mover.

Suppress fire size. Eng Act ITS
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CH/RH-WHB-2-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Fire in WHB/Hot Cell HEPA filters  Residual buildup of decay products

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID
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NA-OA-2-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A NR NR NR NA NA NA

Mit. A NR NR NR NA NA NA

Outside hazardous material fire None

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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RH-UG-2-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A NR NR NR NA NA NA

Mit. A NR NR NR NA NA NA

Small fire involving RH canister  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters (Waste
and Facility Canisters)

Provides barrier between waste
drums and RH waste cask.

Minimizes the impact of drops and releases from internal container
deflagration and prevents direct flame impingement.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility Cask/Light
Weight Facility Cask)

Provide continuous barrier between
flame and waste assemblies.

Prevents direct flame impingement and
provides a significant heat sink.

Eng Pas ITS
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RH-WHB-2-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U NR NR NR NA NA NA

Mit. U NR NR NR NA NA NA

Small fire involving RH waste in WHB  2 RH shipping containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility Cask/Light
Weight Facility Cask)

Provide continuous barrier between
flame and waste assemblies.

Prevents direct flame impingement and
provides a significant heat sink.

Eng Pas ITS
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CH-WHB-3-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L M L III II III

Mit. U L L L III III III

Waste container fire inside Shielded Storage Room  1 CH waste containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-3-001b  1 CH waste containers Fire in waste container in shielded storage

room
U L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are noncombustible and are closed [except for site
derived].

Reduce consequences of waste container
fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling Confinement
Ventilation System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas SS

CH Waste Handling Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit
size and locations of fires.

Minimize fuel sources and fire propagation. Adm Act DID

Fire Protection Program Hot work program. Reduce likelihood that fires initiate. Adm Act DID
Noncompliant Container
Response

Disciplined process to disposition a
potential noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID

Waste Handling Building Fire
Suppression System

Fire suppression system provides water
supply, distribution, prime mover.

Suppress fire size. Eng Act ITS
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RH-WHB-3-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L M L III II III

Mit. EU L L L IV IV IV

Fire in Hot Cell Complex  6 RH drums

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
RH-WHB-3-001b  6 RH drums Ordinary combustible fire in the Upper Hot Cell A L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the Hot Cell
Complex and the Waste Hoist Tower

Noncombustible construction. Minimizes fire propagation. SC

Waste Container Waste containers are noncombustible and are
closed [except for site derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Hot Cell Complex Confinement
Ventilation System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas SS

Hot Cell Complex Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

Hot Cell Complex Confinement
Ventilation System

HEPA filters maintained to an
efficiency � 99%.

Reduces likelihood of potential release of
radioactive material.

Eng Pas SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID

Fire Protection Program Hot work program. Reduce likelihood that fires initiate. Adm Act DID
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CH-UG-4-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Fire outside of the active disposal room (e.g., construction, mining, north ventilation circuit)
propogates to active disposal room or disposal route

 Disposal
array

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles in the UG to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID
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CH-WHB-4-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. U L L L III III III

Large CH Bay and/or Room 108 fire involving ordinary combustibles  3 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-4-001b  2 facility

pallets
Ordinary combustible fire in CH Bay and/or Room 108 with open shipping
container

U L H M III I II

CH-WHB-4-001c  2 facility
pallets

Loaded electric powered vehicle fire at two TRUDOCKs with two facility
pallets in close proximity and four closed shipping containers in the
TRUDOCK

EU L H M IV II III

CH-WHB-4-001d  3 facility
pallets

Loaded electric powered forklift fire in close proximity to stored waste
containers

EU L H M IV II III

CH-WHB-4-001e  2 facility
pallets

Loaded electric powered vehicle fire at one TRUDOCK with one facility pallet
in close proximity and two open shipping containers in the TRUDOCK

EU L H M IV II III

CH-WHB-4-001f  3 facility
pallets

Loaded electric powered vehicle fire at two TRUDOCKs with two facility
pallets in close proximity and four open shipping containers in the TRUDOCK

EU L H M IV II III

CH-WHB-4-001h  3 facility
pallets

Loaded electric powered AGV fire in close proximity to stored waste
containers

EU L H M IV II III

CH-WHB-4-001i  2 facility
pallets

Loaded electric powered vehicle fire at one TRUDOCK with one facility pallet
in close proximity and two closed shipping containers in the TRUDOCK

EU L H M IV II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the
Hot Cell Complex and the Waste Hoist
Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire propagation. SC

Shipping Container Type B container. Prevents direct flame
impingement on waste
containers.

Waste Container Waste containers are noncombustible and are closed
[except for site derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling Confinement
Ventilation System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of
radioactive material.

Eng Pas SS

CH Waste Handling Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

Waste Handling Building Fire
Suppression System

Fire suppression system provides water supply,
distribution, prime mover.

Suppress fire size. Eng Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID

Fire Protection Program Hot work program. Reduce likelihood that fires initiate. Adm Act DID
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CH-WHB-4-005a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L H M IV II III

Mit. EU L M M IV III III

Collision of two electric powered vehicles with subsequent fire  5 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-4-005b  5 facility

pallets
Two loaded electric powered vehicles collide with subsequent fire
(Bounding event)

EU L H M IV II III

CH-WHB-4-005c  2 facility
pallets

Loaded electric powered vehicle collision and fire between two
TRUDOCKs with two facility pallets in close proximity and four open
shipping containers in the TRUDOCK

EU L H M IV II III

CH-WHB-4-005d  2 facility
pallets

Two loaded electric powered vehicles collide with subsequent fire EU L H M IV II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the Hot
Cell Complex and the Waste Hoist Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire propagation. SC

Waste Container Waste containers are noncombustible and are closed
[except for site derived].

Reduce consequences of
waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Waste Handling Building Fire Suppression
System

Fire suppression system provides water supply, distribution,
prime mover.

Suppress fire
size.

Eng Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool

fires or accidents caused by
improper operation.

Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from
falling/toppling after
collision/impact and prevents
lid loss during fuel pool fire.

Adm Act DID

AGV Design Conveyance door [door 140 and 156] interlocks. Prevent likelihood for
collision with overhead doors
in AGV path.

Eng Pas ITS

AGV Design Obstruction detection system. Reduce frequency of vehicle
fires and collisions.

Eng Pas ITS

AGV Design Battery powered vehicle design - low operating temperatures, no hydraulics,
batteries enclosed in metal with their cables and connections isolated and
insulated to prevent electrical shorting, vehicle construction includes heavy
steel plating on all sides, and electrically insulated and/or enclosed.

Reduce frequency of vehicle
fires.

Eng Pas ITS

AGV Design Redundant stops [e.g., deadman and mushroom switches]. Reduce likelihood of
collisions.

Eng Pas ITS

AGV Design Designated / programmed travel path. Reduce likelihood of vehicle
to structure collisions.

Eng Pas ITS

Battery
Powered Waste
Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation of
batteries from hydraulic system, batteries enclosed in metal with their cables
and connections isolated and insulated to prevent electrical shorting, Forklift
construction includes heavy steel plating on sides and rear, and a forklift

Reduce frequency of forklift
fire.

Eng Pas ITS
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carriage on the front, electrically insulated and/or enclosed.
Facility Pallet Noncombustible construction of the facility pallet provides a continuous

barrier.
Prevents direct flame
impingement on waste
containers.

Eng Pas ITS
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CH/RH-WHB-4-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. EU L M L IV III IV

Fire external to WHB propagates to waste handling areas and impacting the CH and
RH waste

 8 facility pallets
 RH Bay

inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-4-001b  8 facility

pallets
 RH Bay

inventory

Fire propagates from the CH Bay to the WHB RH Bay U L H M III I II

CH/RH-WHB-4-001c  1 facility pallet Fire from the outside enters waste hoist area and damages waste
containers

U L H L III I III

CH/RH-WHB-4-001d  1 facility pallet Fire in upper levels of waste hoist tower propagates to the waste
collar area with waste containers present

U L H L III I III

CH/RH-WHB-4-001e  1 facility pallet Vehicle from the outside area north of the waste tower, enters
waste hoist area results in fire and damages waste containers

U L H L III I III

CH/RH-WHB-4-001h  1 facility
pallet, or

 1 RH waste
canister

Fire in upper levels of waste hoist tower propagates to the collar
area with facility cask/light weight facility cask present

U L H L III I III

CH/RH-WHB-4-001l  12 drums
 2 RH waste

canisters

Fire propagates from the WHB RH Bay to the Hot Cell
Complex/FCLR

EU L H L IV II IV

CH/RH-WHB-4-001m  12 drums Fire propagating to Upper Hot Cell from adjoining areas EU L H L IV II IV
CH/RH-WHB-4-001o  1 facility pallet Fire from the CH Bay enters waste hoist area and damages CH

waste containers
U L H L III I III

CH/RH-WHB-4-001p  8 facility
pallets

Fire propagates from the TMF to the CH Bay and/or Room 108 U L H M III I II

CH/RH-WHB-4-001q  8 facility
pallets

Fire propagates from the second floor of the WHB to the CH Bay
and/or Room 108

U L H M III I II

CH/RH-WHB-4-001r  1 facility pallet Fire from the FCLR enters waste hoist area and damages CH
waste containers

U L H L III I III

CH/RH-WHB-4-001v  8 facility
pallets

Fire propagates from the adjacent Support Building to the WHB
CH Bay and/or Room 108

U L H M III I II

CH/RH-WHB-4-001w  12 drums
 2 RH waste

canisters

Fire propagates from the Hot Cell Complex/FCLR to the WHB RH
Bay

EU L H L IV II IV

CH/RH-WHB-4-001x  WHB CH
inventory

Fire propagates from from Room 108 to the CH Bay U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the
Hot Cell Complex and the Waste Hoist
Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire propagation. SC

Shipping Container Type B container. Prevents direct flame
impingement on waste
containers.

Waste Container Waste containers are noncombustible and are closed
[except for site derived].

Reduce consequences of waste
container fires.

 
Credited Controls
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Title Attribute Function Eng/Adm Act/Pas Class
Waste Handling Building Fire Suppression
System

Fire suppression system provides water supply, distribution,
prime mover.

Suppress fire
size.

Eng Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID

Fire Protection Program Hot work program. Reduce likelihood that fires initiate. Adm Act DID
Property Protection Area
(paved / graveled)

Noncombustible construction. Reduce the likelihood of fire
propagation.

Eng Pas ITS

Fuel Confinement Liquid-fueled vehicles/equipment unloading RH
shipping container shall be attended.

Minimize potential for fuel pool fires
impacting RH waste.

Adm Act ITS
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CH/RH-WHB-4-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. EU L M L IV III IV

Tanker truck fire in outside area propagates to waste handling areas and impacts CH
and RH waste

 1 RH canister,
or

 8 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-4-002b  8 facility

pallets
Liquid fuel vehicle in the outside parking area catches fire and
propagates to WHB

U L H M III I II

CH/RH-WHB-4-002c  8 facility
pallets

Fuel tanker catches fire in the parking area near WHB and
propagates to WHB

EU L H M IV II III

CH/RH-WHB-4-002d  8 facility
pallets

Fire from the outside parking area enters CH Bay and damages
stored waste containers in the CH Bay

U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the
Hot Cell Complex and the Waste Hoist
Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire propagation. SC

Shipping Container Type B container. Prevents direct flame
impingement on waste
containers.

Waste Container Waste containers are noncombustible and are closed
[except for site derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Waste Handling Building Fire
Suppression System

Fire suppression system provides water
supply, distribution, prime mover.

Suppress fire size. Eng Act SS

Vehicle / Equipment Control Fuel tanker truck route controlled to preclude
interaction with waste assemblies.

Reduce likelihood that the fuel tanker truck
collides with waste assemblies.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID

Combustible Control -
Combustibles

Limit combustibles outside the WHB. Minimize fuel sources and fire
propagation.

Adm Act DID
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CH/RH-WHB-4-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU L H H IV III III

Mit. BEU L H H IV III III

Large fire in Waste Hoist Tower results in waste conveyance drop  1 RH canister, or
 4 CH waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-4-003b  1 facility

pallet
Large fire results in catastrophic waste tower failure and drops
loaded conveyance down the shaft

BEU L H H IV III III

CH/RH-WHB-4-003c  1 facility
pallet

Large fire results in catastrophic waste hoist head rope failure and
drops loaded conveyance down the shaft

BEU L H H IV III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the Hot
Cell Complex and the Waste Hoist Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire
propagation.

SC

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID

Fire Protection Program Hot work program. Reduce likelihood that fires initiate. Adm Act DID
Waste Handling Building
Fire Suppression System

Fire suppression system provides water supply,
distribution, prime mover.

Suppress fire size. Eng Act ITS

Waste Hoist Structure Design attribute - Waste tower structure, shaft
conveyance, counter weight, head ropes, and waste
hoist drum.

Prevent an uncontrolled drop of the
conveyance loaded with waste down the
shaft.

Eng Pas ITS
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RH-UG-4-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Ordinary combustible fire involving RH waste  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool

fires or accidents caused by
improper operation.

Adm Act DID

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide continuous barrier between flame and waste
assemblies.

Prevents direct flame
impingement and provides a
significant heat sink.

Eng Pas ITS

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Pas ITS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Act ITS
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RH-WHB-4-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L L L IV IV IV

Mit. EU L L L IV IV IV

Large RH Bay fire involving two RH shipping containers  2 RH shipping containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping Container Type B container. Prevents direct flame impingement on waste containers.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Vehicle / Equipment
Control

Fuel tanker truck route controlled to preclude
interaction with waste assemblies.

Reduce likelihood that the fuel tanker truck
collides with waste assemblies.

Adm Act DID
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CH-WHB-5-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

Deflagration at battery charging station in CH Bay  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building -
including the Hot Cell Complex
and the Waste Hoist Tower

Physical size and airspace volume. Prevents the accumulation of gases. ITS

Shipping Container Type B container. Prevents release of radioactive material from low impact
collisions, drops, small fires, internal waste container fires,
explosions, and internal deflagration.

Waste Container Waste containers are strong tight
containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

Waste Container Waste containers are noncombustible
and are closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
AGV Charging System Smart charging system. Reduce likelihood for hydrogen generation. Eng Pas ITS
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CH/RH-OA-5-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU H H��������� III III III

Mit. BEU M M���������� IV IV IV

Fuel tanker collides with multiple staged trailers resulting in explosion and
damage to shipping containers and waste assembly

 Multiple loaded CH or
RH trailers

 WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-OA-5-001b  Multiple loaded CH

or RH trailers
 WHB inventory

Fuel tanker collides with multiple staged trailers resulting in explosion
and damage to shipping containers and waste container

BEU H H���������� III III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Vehicle / Equipment
Control

Fuel tanker truck route controlled to preclude
interaction with waste assemblies.

Reduce likelihood that the fuel tanker truck
collides with waste assemblies.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-5-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Refueling station explosion propagates into active waste room  1 facility pallet, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-5-004a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Electric powered vehicle explosion during charging in the underground  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are closed [except for site
derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and

qualified [as required].
Reduce likelihood of fuel pool fires or
accidents caused by improper operation.

Adm Act DID

Underground Liquid-Fueled Vehicle /
Equipment Inspection Program

Pre-operational checks on
equipment.

Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.

Adm Act DID
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CH/RH-UG-5-005a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU L H M IV III IV

Mit. BEU L H M IV III IV

Flammable gas explosion in filled panel  Waste array

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-5-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Electric powered equipment battery explosion  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are closed [except for site
derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of

fuel pool fires or
accidents caused by
improper operation.

Adm Act DID

Underground Liquid-
Fueled Vehicle /
Equipment Inspection
Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be
involved in collisions,
impacts, and fires.

Adm Act DID

AGV Design Battery powered vehicle design - low operating temperatures, no hydraulics,
batteries enclosed in metal with their cables and connections isolated and
insulated to prevent electrical shorting, vehicle construction includes heavy
steel plating on all sides, and electrically insulated and/or enclosed.

Reduce frequency of
vehicle fires.

Eng Pas ITS

Battery Powered
Waste Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation of
batteries from hydraulic system, batteries enclosed in metal with their cables
and connections isolated and insulated to prevent electrical shorting, Forklift
construction includes heavy steel plating on sides and rear, and a forklift
carriage on the front, electrically insulated and/or enclosed.

Reduce frequency of
forklift fire.

Eng Pas ITS
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NA-OA-5-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Explosion of hazardous material None

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH-UG-6-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U H L L I III III

Mit. U H L L I III III

Internal deflagration in CH waste container in UG  1 CH waste containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-UG-6-001b  1 waste container Internal deflagration within a waste container in the

underground
U H L L I III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC requirements. Provide containment for
waste.

WIPP WAC Incompatible chemicals [e.g., reactive] are not anticipated to be present in waste. Reduce likelihood of
waste container fires.

WIPP WAC Prohibit ignitable, reactive, and corrosive material [D001, 002, 003] in the waste and limit
radioactive pyrophorics to less than 1% by weight. Prohibits non-mixed non-radioactive
pyrophorics.

Reduce likelihood of
waste container fires.

WIPP WAC Waste containers are vented to reduce hydrogen buildup in waste containers. Reduce likelihood of
waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID
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CH-WHB-6-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U H L L I III III

Mit. U H L L I III III

Internal deflagration in CH waste container in WHB  1 CH waste containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-6-001b  1 waste

container
Internal deflagration within a waste container outside
the shipping container

U H L L I III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B container. Prevents release of radioactive material from low
impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

Waste
Container

Waste containers are strong tight containers in accordance with
the TRAMPAC requirements.

Provide containment for waste.

WIPP WAC Incompatible chemicals [e.g., reactive] are not anticipated to be
present in waste.

Reduce likelihood of waste container fires.

WIPP WAC Prohibit ignitable, reactive, and corrosive material [D001, 002,
003] in the waste and limit radioactive pyrophorics to less than 1%
by weight. Prohibits non-mixed non-radioactive pyrophorics.

Reduce likelihood of waste container fires.

WIPP WAC Waste containers are vented to reduce hydrogen buildup in waste
containers.

Reduce likelihood of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID
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CH/RH-OA-6-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Internal deflagration in CH or RH shipping container  1 loaded CH or RH shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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RH-UG-6-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Internal deflagration in RH canister in UG  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters
(Waste and Facility
Canisters)

Provides barrier between waste drums and RH waste cask. Minimizes the impact of drops and releases
from internal container deflagration and
prevents direct flame impingement.

ITS

Waste Container Waste containers are strong tight containers in accordance with
the TRAMPAC requirements.

Provide containment for waste.

WIPP WAC Incompatible chemicals [e.g., reactive] are not anticipated to be
present in waste.

Reduce likelihood of waste container fires.

WIPP WAC Prohibit ignitable, reactive, and corrosive material [D001, 002,
003] in the waste and limit radioactive pyrophorics to less than 1%
by weight. Prohibits non-mixed non-radioactive pyrophorics.

Reduce likelihood of waste container fires.

WIPP WAC Waste containers are vented to reduce hydrogen buildup in waste
containers.

Reduce likelihood of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a
potential noncompliant waste
container[s].

Mitigate the potential consequences from a potential
noncompliant waste container(s).

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste assemblies.

Reduces consequences from radiation exposure,
missile impact, drops, external and internal
deflagrations, and explosions.

Eng Pas ITS
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RH-WHB-6-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Internal deflagration in RH waste container in RH Bay  1 RH canister, or
 1 waste drum

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID
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RH-WHB-6-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U H L L I III III

Mit. U H L L I III III

Internal deflagration in RH waste drum in Hot Cell Complex  1 RH waste container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
RH-WHB-6-002b  1 waste

drum
Internal deflagration within a RH waste drum inside the Upper Hot Cell U H L L I III III

RH-WHB-6-002c  1 RH waste
canister

Internal deflagration within a RH waste drum inside an open facility
canister in the Upper Hot Cell

U H L L I III III

RH-WHB-6-002e  1 RH waste
canister

Internal deflagration within a RH waste container inside an open
facility cask/light weight facility cask during transfer in the FCLR

U H L L I III III

RH-WHB-6-002g  1 RH waste
canister

Internal deflagration within a RH waste drum inside a closed facility
canister the Upper Hot Cell

U H L L I III III

RH-WHB-6-002h  1 waste
drum

Internal deflagration within a RH waste container inside a the 10-160B
shipping container with the lid removed in the CUR with CUR door
closed

U H L L I III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Hot Cell
Complex
Design

Structural integrity. Prevents release of material during the deflagration
of ejected container lid.

ITS

Shipping
Container

Type B container. Prevents release of radioactive material from low
impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

Waste
Container

Waste containers are strong tight containers in accordance with
the TRAMPAC requirements.

Provide containment for waste.

WIPP WAC Incompatible chemicals [e.g., reactive] are not anticipated to be
present in waste.

Reduce likelihood of waste container fires.

WIPP WAC Prohibit ignitable, reactive, and corrosive material [D001, 002,
003] in the waste and limit radioactive pyrophorics to less than 1%
by weight. Prohibits non-mixed non-radioactive pyrophorics.

Reduce likelihood of waste container fires.

WIPP WAC Waste containers are vented to reduce hydrogen buildup in waste
containers.

Reduce likelihood of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID

Radiation Protection
Program

Personnel access control to Hot Cell Complex. Minimize occupational radiation exposure. Adm Act DID
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CH-WHB-9-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Two vehicles carrying waste inside CH Bay and/or Room 108 collide  3 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B container. Prevents release of radioactive material from low impact collisions,
drops, small fires, internal waste container fires, explosions, and
internal deflagration.

Waste
Container

Waste containers are strong tight containers in
accordance with the TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are
closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel

pool fires or accidents
caused by improper
operation.

Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from
falling/toppling after
collision/impact and prevents
lid loss during fuel pool fire.

Adm Act DID

AGV Design Audible and visual alarm. Prevent likelihood for
collision and personnel
injury.

Eng Pas ITS

AGV Design Obstruction detection system. Reduce frequency of vehicle
fires and collisions.

Eng Pas ITS

AGV Design Redundant stops [e.g., deadman and mushroom switches]. Reduce likelihood of
collisions.

Eng Pas ITS

AGV Design Designated / programmed travel path. Reduce likelihood of vehicle
to structure collisions.

Eng Pas ITS

Battery Powered
Waste Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation
of batteries from hydraulic system, batteries enclosed in metal with their
cables and connections isolated and insulated to prevent electrical
shorting, Forklift construction includes heavy steel plating on sides and
rear, and a forklift carriage on the front, electrically insulated and/or
enclosed.

Reduce frequency of forklift
fire.

Eng Pas ITS

CH Waste
Handling
Confinement
Ventilation System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of
radioactive material.

Eng Pas ITS
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CH Waste
Handling
Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS

Facility Pallet Noncombustible construction of the facility pallet provides a continuous
barrier.

Minimizes waste containers
damage from fire.

Eng Pas ITS
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CH-WHB-9-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Waste container impacted by forklift tines  2 waste containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Handling
Building������	
�������������		�����	������������������������

Passive confinement. Mitigate impacts of radiological and toxicological release on CW and
MOI.

Shipping
Container

Type B container. Prevents release of radioactive material from low impact collisions,
drops, small fires, internal waste container fires, explosions, and
internal deflagration.Waste

Container
Waste containers are strong tight containers in
accordance with the TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are
closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of

fuel pool fires or
accidents caused by
improper operation.

Adm Act DID

Battery Powered
Waste Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation of
batteries from hydraulic system, batteries enclosed in metal with their cables and
connections isolated and insulated to prevent electrical shorting, Forklift
construction includes heavy steel plating on sides and rear, and a forklift carriage
on the front, electrically insulated and/or enclosed.

Reduce frequency of
forklift fire.

Eng Pas ITS
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CH/RH-OA-9-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Vehicle impacts loaded trailer resulting in breach of containers  1 RH shipping container, or
 3 CH shipping containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-OA-9-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Vehicle impacts multiple waste containers in the OA  1 facility pallet
 1 shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-OA-9-002b  1 facility pallet

 1 shipping
container

Loaded forklift/AGV exits the WHB and collides with the
shipping containers

U L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or accidents caused
by improper operation.

Adm Act DID

Waste Handling
Program

Waste must be in Type B containers when
outside the WHB.

Prevents consequences from collisions. Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after collision/impact
and prevents lid loss during fuel pool fire.

Adm Act DID

AGV Design Designated / programmed travel path. Reduce likelihood of vehicle to structure collisions. Eng Pas ITS
Facility Pallet Noncombustible construction of the facility pallet

provides a continuous barrier.
Minimizes waste containers damage from fire. Eng Pas ITS
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CH/RH-UG-9-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Two vehicles carrying waste collide in UG  1 RH canister, or
 2 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
RH Waste Canisters
(Waste and Facility
Canisters)

Provides barrier between waste drums and RH
waste cask.

Minimizes the impact of drops and releases from internal
container deflagration and prevents direct flame
impingement.

Waste Container Waste containers are strong tight containers in
accordance with the TRAMPAC requirements.

Provide containment for waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool fires or

accidents caused by improper
operation.

Adm Act DID

Vehicle / Equipment
Control

The transport path is established prior to waste
movement.

Minimize the frequency of vehicle
collision.

Adm Act DID

Vehicle / Equipment
Control

Nonwaste handling vehicles are maintained � 25 feet
from waste when not attended.

Prevent vehicle collisions involving
waste and nonwaste handling
vehicles.

Adm Act DID

Vehicle / Equipment
Control

Waste is moved in a Vehicle Exclusion Zone [S400/E140
to entrance of disposal room]. Vehicle Exclusion Zone
has one waste handling vehicle and two escorts. No other
vehicles are allowed in VEZ.

Prevent vehicle collisions involving
waste.

Adm Act DID

Waste Handling Program Secure loads to facility pallet. Prevents load from falling/toppling
after collision/impact and prevents lid
loss during fuel pool fire.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and confinement for waste
assemblies.

Reduces consequences from
radiation exposure, missile impact,
drops, external and internal
deflagrations, and explosions.

Eng Pas ITS

Underground Liquid-
Fueled Waste Handling
Vehicle Fire Suppression
System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act ITS

Underground Liquid-
Fueled Waste Handling
Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems
consist of metal reservoir[s] with reinforced hydraulic lines
or contain elastomer fuel cell enclosed in metal.

Reduce likelihood of fire initiation
from collisions.

Eng Pas ITS

Waste Handling Program Pallet mover tool secures facility pallet to transporter. Prevents consequences from
collisions.

Eng Act ITS
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Underground Liquid-
Fueled Vehicle /
Equipment Inspection
Program

Pre-operational checks on equipment. Reduce likelihood that equipment will
be involved in collisions, impacts, and
fires.

Adm Act ITS
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CH/RH-UG-9-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L M L III II III

Mit. U L L L III III III

Underground vehicle collides with waste array  16 waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-9-002b  2 waste assemblies

 Waste face
Loaded CH forklift with push/pull attachment
collides with waste stack array

A L M L III II III

CH/RH-UG-9-002c  1 RH waste canister
 Waste face

Loaded RH forklift or HEM or HERE collides with
the waste stack array

A L M L III II III

CH/RH-UG-9-002d  Waste face Non-waste handing equipment collides with waste
array

A L M L III II III

CH/RH-UG-9-002e  1 facility pallet
 12 waste

assemblies

Loaded transporter collides with the waste stack
array

A L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are closed [except for site
derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Facility Pallet Noncombustible construction of the facility pallet provides a

continuous barrier.
Minimizes waste containers
damage from fire.

Eng Pas SS

Underground Liquid-Fueled
Waste Handling Vehicle
Fire Suppression System

Suppress fires associated with fuel line leaks and engine
compartment fires.

Minimize consequence of
underground fires.

Eng Act SS

Underground Liquid-Fueled
Waste Handling Vehicles

Underground liquid-fueled vehicles are equipped with fuel
systems protected from impact. The hydraulic systems consist
of metal reservoir[s] with reinforced hydraulic lines or contain
elastomer fuel cell enclosed in metal.

Reduce likelihood of fire
initiation from collisions.

Eng Pas SS

Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment Control The transport path is established prior to waste movement. Minimize the frequency of
vehicle collision.

Adm Act SS

Vehicle / Equipment Control Nonwaste handling vehicles are maintained � 25 feet from
waste when not attended.

Prevent vehicle collisions
involving waste and
nonwaste handling vehicles.

Adm Act SS

Vehicle / Equipment Control Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one
waste handling vehicle and two escorts. No other vehicles are
allowed in VEZ.

Prevent vehicle collisions
involving waste.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool fires or

accidents caused by improper operation.
Adm Act DID
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Vehicle / Equipment
Control

Waste handling equipment selected for use may
approach the waste face[s] [one for emplacement or
two for retrieval]. Waste handling equipment shall be
attended.

Reduces the frequency of vehicle collisions
resulting in fires or loss of confinement.

Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after
collision/impact and prevents lid loss during
fuel pool fire.

Adm Act DID

RH Waste Cask
(Facility Cask/Light
Weight Facility Cask)

Provide structural integrity and confinement for waste
assemblies.

Reduces consequences from radiation
exposure, missile impact, drops, external
and internal deflagrations, and explosions.

Eng Pas ITS

Waste Handling
Program

Pallet mover tool secures facility pallet to transporter. Prevents consequences from collisions. Eng Act ITS
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CH/RH-UG-9-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L M L III II III

Mit. U L L L III III III

Forklift collides with waste containers, tines puncture waste containers in UG  9 waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-9-003b  9 waste

assemblies
Forklift with tines collides and punctures waste array with
tines

A L M L III II III

CH/RH-UG-9-003c  1 RH waste
canister

 2 CH waste
assemblies

Loaded CH forklift tines collides with RH waste loaded
HERE or HEM and punctures RH canister

A L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are closed [except for site
derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Underground Liquid-Fueled
Vehicle / Equipment
Inspection Program

Pre-operational checks on equipment. Reduce likelihood that
equipment will be involved in
collisions, impacts, and fires.

Adm Act SS

Vehicle / Equipment
Control

The transport path is established prior to waste movement. Minimize the frequency of
vehicle collision.

Adm Act SS

Vehicle / Equipment
Control

Waste is moved in a Vehicle Exclusion Zone [S400/E140 to
entrance of disposal room]. Vehicle Exclusion Zone has one
waste handling vehicle and two escorts. No other vehicles are
allowed in VEZ.

Prevent vehicle collisions
involving waste.

Adm Act SS

Vehicle / Equipment
Control

Waste handling equipment selected for use may approach the
waste face[s] [one for emplacement or two for retrieval]. Waste
handling equipment shall be attended.

Reduces the frequency of
vehicle collisions resulting in
fires or loss of confinement.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and

qualified [as required].
Reduce likelihood of fuel pool fires or accidents caused by
improper operation.

Adm Act DID

Waste Handling Program Secure loads to facility pallet. Prevents load from falling/toppling after collision/impact
and prevents lid loss during fuel pool fire.

Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS
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CH/RH-WHB-9-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Vehicle enters WHB from outside the building and impacts CH and/or RH
waste

 2 RH shipping containers,
or

 3 CH shipping containers
 7 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B container. Prevents release of radioactive material from low impact collisions,
drops, small fires, internal waste container fires, explosions, and
internal deflagration.

Waste
Container

Waste containers are strong tight containers in
accordance with the TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are
closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel

pool fires or accidents
caused by improper
operation.

Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from
falling/toppling after
collision/impact and prevents
lid loss during fuel pool fire.

Adm Act DID

AGV Design Facility pallet locating pins. Reduce likelihood for drops
resulting in spill.

Eng Pas ITS

AGV Design Redundant stops [e.g., deadman and mushroom switches]. Reduce likelihood of
collisions.

Eng Pas ITS

AGV Design Designated / programmed travel path. Reduce likelihood of vehicle
to structure collisions.

Eng Pas ITS

Battery Powered
Waste Handling
Equipment

Battery powered vehicle design - low operating temperatures, separation
of batteries from hydraulic system, batteries enclosed in metal with their
cables and connections isolated and insulated to prevent electrical
shorting, Forklift construction includes heavy steel plating on sides and
rear, and a forklift carriage on the front, electrically insulated and/or
enclosed.

Reduce frequency of forklift
fire.

Eng Pas ITS

CH Waste
Handling
Confinement
Ventilation System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of
radioactive material.

Eng Pas ITS

CH Waste
Handling
Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS
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CH/RH-WHB-9-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Vehicle enters WHB and impacts waste in the shaft access area  1 facility pallet, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are closed [except for site
derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool fires

or accidents caused by improper
operation.

Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling
after collision/impact and prevents
lid loss during fuel pool fire.

Adm Act DID

AGV Design Battery powered vehicle design - low operating temperatures, no
hydraulics, batteries enclosed in metal with their cables and
connections isolated and insulated to prevent electrical shorting,
vehicle construction includes heavy steel plating on all sides, and
electrically insulated and/or enclosed.

Reduce frequency of vehicle fires. Eng Pas ITS

Facility Pallet Noncombustible construction of the facility pallet provides a
continuous barrier.

Minimizes waste containers
damage from fire.

Eng Pas ITS

RH Waste Cask
(Facility Cask/Light
Weight Facility
Cask)

Provide structural integrity and confinement for waste assemblies. Reduces consequences from
radiation exposure, missile impact,
drops, external and internal
deflagrations, and explosions.

Eng Pas ITS
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RH-WHB-9-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Two vehicles carrying RH waste inside WHB waste collide  2 RH shipping containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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RH-WHB-9-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Forklift tines puncture a RH waste container  1 RH shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH-OA-10-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A NR NR NR NA NA NA

Mit. A NR NR NR NA NA NA

Drop of shipping container from forklift  1 shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH-WHB-10-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L L L IV IV IV

Mit. EU L L L IV IV IV

Pressurized container impacts CH waste containers  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B container. Prevents release of radioactive material from low impact collisions,
drops, small fires, internal waste container fires, explosions, and
internal deflagration.

Waste
Container

Waste containers are strong tight containers in
accordance with the TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are
closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Compressed Gas
Cylinder Procedure

Cylinders have valve cap or guard installed during storage
and transport.

Minimize potential for missiles. Adm Act DID

Compressed Gas
Cylinder Procedure

Compressed gas cylinders are secured during storage. Minimize the potential for explosions
and missiles.

Adm Act DID

Compressed Gas
Cylinder Procedure

Compressed gas cylinders are secured during transport
and use. While in transport the cylinder has cap or guard
installed.

Prevent compressed gas cylinders from
initiating fires, missiles, or explosions.

Adm Act DID

Compressed Gas
Cylinder Procedure

Compressed gas cylinders are stored in designated
locations � 25 feet from waste. Designated storage areas
are posted.

Prevents compressed gas cylinders
from initiating fire, missiles, or
explosions.

Adm Act DID
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CH-WHB-10-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L M L III II III

Mit. U L L L III III III

Drop of waste containers in CH Bay and/or Room 108  10 waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-10-002b  10 waste

assemblies
Waste assemblies dropped from TRUDOCK crane during
removal/loading of waste containers

A L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B container. Prevents release of radioactive material from low impact collisions,
drops, small fires, internal waste container fires, explosions, and
internal deflagration.

Waste
Container

Waste containers are strong tight containers in
accordance with the TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are
closed [except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling Confinement
Ventilation System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas SS

CH Waste Handling Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

TRUDOCK 6-Ton Cranes TRUDOCK crane load rating. Reduce probability of load loss. Eng Pas SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators of hoisting and rigging

equipment are trained.
Reduce likelihood of hoisting and rigging hazards. Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after collision/impact and
prevents lid loss during fuel pool fire.

Adm Act DID

AGV Design Facility pallet locating pins. Reduce likelihood for drops resulting in spill. Eng Pas ITS
Facility Pallet
Stands

Pallet centering aid [i.e., angle iron
guides].

Reduce likelihood of drop. Eng Pas ITS

Facility Pallet
Stands

Seismically qualified. Reduce likelihood of drop/collapse due to earthquake. Eng Pas ITS

SLB2 Support
Stands

Seismically qualified. Reduce likelihood of drop/collapse due to earthquake. Eng Pas ITS
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CH-WHB-10-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L M L III II III

Mit. U L L L III III III

Elevated material falls or drops on waste containers  2 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH-WHB-10-003b  2 facility

pallets
Shipping container lid drops and crushes waste containers at TRUDOCK with
subsequent damage to other waste containers (from rolling lid) (Bounding Event)

A L M L III II III

CH-WHB-10-003d  2 facility
pallets

Waste containers damaged by crane/overhead equipment failure U L M L III II III

CH-WHB-10-003f  1 facility
pallet

Facility pallet drops from vehicle and crushes adjacent waste containers A L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

Waste
Container

Waste containers are noncombustible and are closed [except for site
derived].

Reduce consequences of waste
container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling Confinement
Ventilation System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas SS

CH Waste Handling Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act SS

TRUDOCK 6-Ton Cranes TRUDOCK crane load rating. Reduce probability of load loss. Eng Pas SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified

[as required].
Reduce likelihood of fuel pool fires or accidents caused by
improper operation.

Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after collision/impact and
prevents lid loss during fuel pool fire.

Adm Act DID

AGV Design Facility pallet locating pins. Reduce likelihood for drops resulting in spill. Eng Pas ITS
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CH/RH-OA-10-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Inadvertent firearm discharge punctures waste container  1 CH shipping container, or
 1 RH shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-OA-10-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Pressurized container impacts waste container in OA  1 loaded CH or RH shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-99



CH/RH-OA-10-009a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Damage to underground exhaust HEPA filters  Residual buildup and decay products

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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CH/RH-UG-10-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Roof/Rib Bolt punctures waste container  1 CH waste containers
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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NOVEMBER 2013 3-101



CH/RH-UG-10-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L L L IV IV IV

Mit. EU L L L IV IV IV

Pressurized container impacts a waste container in the Underground  1 RH canister, or
 1 waste assembly

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Compressed Gas
Cylinder Procedure

Cylinders have valve cap or guard installed during storage
and transport.

Minimize potential for missiles. Adm Act DID

Compressed Gas
Cylinder Procedure

Compressed gas cylinders are secured during storage. Minimize the potential for explosions
and missiles.

Adm Act DID

Compressed Gas
Cylinder Procedure

Compressed gas cylinders are secured during transport
and use. While in transport the cylinder has cap or guard
installed.

Prevent compressed gas cylinders from
initiating fires, missiles, or explosions.

Adm Act DID

Compressed Gas
Cylinder Procedure

Compressed gas cylinders are stored in designated
locations � 25 feet from waste. Designated storage areas
are posted.

Prevents compressed gas cylinders
from initiating fire, missiles, or
explosions.

Adm Act DID

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
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CH/RH-UG-10-004a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU L H M IV III IV

Mit. BEU L H M IV III IV

Uncontrolled movement of waste hoist conveyance.  1 RH canister, or
 4 waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Hoist System -
Brakes

Inspected and operating in accordance with 30 CFR
57, Subpart R

Minimizes the likelihood of a hoist failure. SS

Waste Hoist System -
Brakes

Waste Hoist brakes control movement. Reduce probability of inadvertent movement of waste
up or down shaft.

SS

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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CH/RH-UG-10-005a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L H H IV II II

Mit. BEU L L L IV IV IV

Vehicle carrying waste drives into waste shaft and drops onto loaded waste shaft
conveyance at the waste shaft station

 1 RH waste
canister

 2 facility pallets,
or

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-UG-10-005b  2 facility

pallets
Facility pallet is inadvertently driven into the waste shaft without the
conveyance present at the collar (loaded conveyance at the bottom shaft)

EU L H H IV II II

CH/RH-UG-10-005c  1 facility
pallet

 1 RH
waste
canister

Facility cask/light weight facility cask is inadvertently driven into the waste
shaft without the conveyance present at the collar (conveyance loaded with
CH waste at the bottom shaft)

EU L H H IV II II

CH/RH-UG-10-005e  1 facility
pallet

Loaded underground transporter drives or is pushed into the waste shaft
sump

EU L H H IV II II

CH/RH-UG-10-005f  1 facility
pallet

Facility pallet is inadvertently driven into the waste shaft without the
conveyance present

EU L H H IV II II

CH/RH-UG-10-005h  1 RH
waste
canister

Facility cask transfer car is inadvertently driven into the waste shaft without
the conveyance present

EU L H L IV II IV

CH/RH-UG-10-005i  1 facility
pallet

 1 RH
waste
canister

Conveyance loading car or the AGV is inadvertently driven into the waste
shaft without the conveyance present at the collar (conveyance loaded with
RH waste at the waste shaft station

EU L H H IV II II

CH/RH-UG-10-005j  1 RH
waste
canister

Loaded RH waste FCTC/forklift drives or is pushed into the waste shaft
sump

EU L H L IV II IV

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Waste Handling Program - Surface
Waste Handling Vehicle/Equipment
Inspections

Pre-operational checks on surface waste
handling vehicles/equipment that enter the
shaft access area.

Reduce likelihood that equipment
will be involved in collisions,
impacts, and fires.

Adm Act SS

Waste Handling Program - Waste
Conveyance

Conveyance shall be present prior to waste
entering the Shaft Collar Room, with waste.

Prevents loads falling down shaft. Adm Act SS

Waste Handling Program - Waste
Conveyance

Conveyance shall be present prior to waste
entering the Shaft Collar Room, with waste.

Reduce consequences of loads
falling down shaft.

Adm Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and

qualified [as required].
Reduce likelihood of fuel pool fires or
accidents caused by improper operation.

Adm Act DID

Underground Liquid-Fueled Vehicle /
Equipment Inspection Program

Pre-operational checks on
equipment.

Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.

Adm Act DID

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
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CH/RH-UG-10-006a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Drop of waste container(s)  1 RH canister, or
 4 waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-105



CH/RH-UG-10-009a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Waste container crushed  1 RH canister, or
 2 waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Training Operators are trained and qualified [as

required].
Reduce likelihood of fuel pool fires or accidents caused
by improper operation.

Adm Act DID

Waste Handling
Program

Secure loads to facility pallet. Prevents load from falling/toppling after collision/impact
and prevents lid loss during fuel pool fire.

Adm Act DID

Transporter Robust design of CH waste transporter prevents
waste containers from being crushed.

Reduces the likelihood of transporter load being
crushed.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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CH/RH-UG-10-010a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Loss of waste container integrity in UG  1 waste container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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CH/RH-WHB-10-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Inadvertent firearm discharge punctures waste container  1 CH waste containers
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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CH/RH-WHB-10-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Loss of container integrity in WHB  1 waste container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
CH Waste Handling Confinement
Ventilation System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas ITS

CH Waste Handling Confinement
Ventilation System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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RH-UG-10-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Pressurized container impacts RH waste container in UG  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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RH-UG-10-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

RH canister crushed during waste handling evolution  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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RH-WHB-10-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Pressurized container impacts RH waste container in RH Bay  1 shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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RH-WHB-10-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L L L IV IV IV

Mit. EU L L L IV IV IV

Pressurized container impacts RH waste containers in RH hot cell complex  12 RH waste drums

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Hot Cell Complex Confinement Ventilation
System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas ITS

Hot Cell Complex Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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RH-WHB-10-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Drop of waste containers in RH Bay  1 shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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RH-WHB-10-004a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

Elevated material falls or drops on RH waste containers  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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RH-WHB-10-005a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

RH shipping container impacted by object falling from overhead or drop of object and
waste container damaged

 1 shipping
container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-116



RH-WHB-10-006a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Drops of RH waste in the Hot Cell Complex  2 RH waste canisters
 5 RH waste drums

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Hot Cell Complex Confinement Ventilation
System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas ITS

Hot Cell Complex Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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RH-WHB-10-007a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Elevated materials in hot cell complex falls or drops on waste  12 RH waste drums

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Hot Cell Complex Confinement Ventilation
System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas ITS

Hot Cell Complex Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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RH-WHB-10-008a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

RH drum punctured by equipment in Upper Hot Cell  1 RH canister, or
 1 RH waste drum

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Hot Cell Complex Confinement Ventilation
System

HEPA filters maintained to an
efficiency � 99%.

Mitigate potential release of radioactive
material.

Eng Pas ITS

Hot Cell Complex Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow. Eng Act ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
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RH-WHB-10-010a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

RH canister crushed during transfer from shipping container to facility cask  1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-OA-13-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Excess direct radiation exposure from waste containers  Onsite parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping Container Type B container. Mitigates occupational radiation exposure (shielding).

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-OA-13-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct contamination on shipping containers  Contamination on shipping container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-OA-13-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct hazardous material exposure  Miscellaneous hazardous chemicals

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping Container Type B container. Mitigates occupational radiation exposure (shielding).

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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CH/RH-UG-13-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct radiation exposure from waste containers  Waste array

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Radiation Protection Program Personnel access control to

active disposal room.
Minimize occupational radiation exposure. Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
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CH/RH-UG-13-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct contamination on waste containers  Contamination on 1 RH waste canister, or
 Contamination on 1 waste array

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-125



CH/RH-UG-13-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct hazardous material exposure in UG  1 waste container, or
 MgO Supersack

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Hazardous Material
Protection Program

Mitigate potential release of
radioactive material.

Minimize personnel exposure to hazardous materials. Adm Act DID

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-126



CH/RH-UG-13-004a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L NR NR IV NA NA

Mit. EU L NR NR IV NA NA

Hazardous material contamination  1 waste assembly

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-127



CH/RH-WHB-13-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct radiation exposure from waste containers or HEPA filters  Waste containers and/or HEPA filters

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Hot Cell Complex
Design

Shielding. Prevent worker exposure. ITS

Waste Container Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Shielding. Reduce consequences to facility worker. Eng Pas ITS

RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-128



CH/RH-WHB-13-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct contamination on waste containers  Container contamination

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-129



CH/RH-WHB-13-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Direct hazardous material exposure from waste container in
WHB

 Shipping containers or waste
containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B container. Mitigates occupational radiation exposure
(shielding).

Waste Container Waste containers are strong tight containers in accordance with the
TRAMPAC requirements.

Provide containment for waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-130



CH/RH-WHB-13-004a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L NR NR III NA NA

Mit. A L NR NR III NA NA

Hazardous material contamination  Waste container(s) or 1 RH canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste
Container

Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for
waste.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
RH Waste Cask (Facility
Cask/Light Weight Facility
Cask)

Provide structural integrity and
confinement for waste
assemblies.

Reduces consequences from radiation exposure, missile
impact, drops, external and internal deflagrations, and
explosions.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-131



CH/RH-OA-14-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU H M L III IV IV

Mit. BEU H M L III IV IV

Criticality in closed shipping container  CH or RH shipping container(s)

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
WIPP WAC Waste received meets analytical assumptions of criticality safety analysis. Prevent criticality.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-132



CH/RH-UG-14-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU H M L III IV IV

Mit. BEU H M L III IV IV

Criticality in waste shaft sump following waste conveyance failure  1 RH canister, or
 2 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
WIPP WAC Waste received meets analytical assumptions of criticality safety analysis. Prevent criticality.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-133



CH/RH-UG-14-003a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU H M L III IV IV

Mit. BEU H M L III IV IV

Criticality in disposed waste  Waste array and/or 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
WIPP WAC Waste received meets analytical assumptions of criticality safety analysis. Prevent criticality.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-134



RH-WHB-14-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU H M L III IV IV

Mit. BEU H M L III IV IV

Criticality in stored waste  1 RH canister, or
 1 waste container

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
WIPP WAC Waste received meets analytical assumptions of criticality safety analysis. Prevent criticality.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Noncompliant Container
Response

Disciplined process to disposition a potential
noncompliant waste container[s].

Mitigate the potential consequences from a
potential noncompliant waste container(s).

Adm Act DID

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-135



CH/RH-OA-15-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU L L L IV IV IV

Mit. BEU L L L IV IV IV

Small aircraft impacts waste trailer parking area with fire  Shipping containers in onsite parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-136



CH/RH-WHB-15-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NA NA NA NA NA NA

Mit. BEU NA NA NA NA NA NA

Small aircraft impacts WHB with fire  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-137



CH/RH-OA-16-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

External vehicle impacts stored shipping containers in onsite
parking area

 Shipping containers in onsite parking
area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-138



CH/RH-OA-17-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

External vehicle impacts waste containers in OA or WHB
resulting in fire

 WHB inventory or shipping containers in onsite
parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping Container Type B container. Prevents direct flame impingement on waste containers.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-139



CH/RH-EXT-18-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Gas pipeline explosion off-site impacts
waste

 Shipping containers in onsite parking area or WHB
inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-140



CH/RH-OA-19-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U NR NR NR NA NA NA

Mit. U NR NR NR NA NA NA

Range fire propagates to shipping containers in onsite parking
area

 Shipping containers in onsite parking
area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Property Protection Area (paved / graveled) Noncombustible construction. Reduce the likelihood of fire propagation. Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-141



CH/RH-WHB-19-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H M III I II

Mit. U L M M III II II

Range fire propagates to WHB  8 facility pallets

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-19-001b  8 facility pallets Range fire propagates to WHB U L H M III I II

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the Hot
Cell Complex and the Waste Hoist Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire
propagation.

SC

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Waste Handling Building Fire Suppression
System

Fire suppression system provides water supply, distribution,
prime mover.

Suppress fire
size.

Eng Act SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control - Combustibles Limit combustibles outside the

WHB.
Minimize fuel sources and fire
propagation.

Adm Act DID

Property Protection Area (paved /
graveled)

Noncombustible construction. Reduce the likelihood of fire propagation. Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-142



CH/RH-OA-20-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

Lightning strikes shipping containers and damages shipping
containers

 Shipping containers in onsite parking
area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-143



CH/RH-WHB-20-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L L L IV IV IV

Mit. EU L L L IV IV IV

Lightning strikes WHB, initiates a fire new waste containers, and damages waste
containers

 1 facility pallet,
or

 1 RH waste
cask

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-20-001b  1 facility

pallet
 1 RH waste

cask, or

Lightning strikes WHB resulting is damage to shipping container and
waste containers in the CH or RH Bay (Bounding event)

EU H L L II IV IV

CH/RH-WHB-20-001d  1 facility
pallet

Lightning strikes waste hoist tower resulting in damage to waste
containers in waste collar area

EU H L L II IV IV

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Lightning
Protection

Dispersal and grounding of electrical
energy.

Reduce likelihood of damage to the building and reduce the
likelihood of a fire.

Eng Pas ITS

 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-OA-21-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

High wind impacts shipping containers  Shipping containers in onsite parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-145



CH/RH-OA-21-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

High wind and subsequent missile impacts shipping
containers

 Shipping containers in onsite parking
area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-WHB-21-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

High wind impacts WHB  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-21-001c  1 facility

pallet, or
 1 RH waste

canister

High wind impacts waste hoist tower and results in catastrophic waste
tower failure and drops loaded conveyance down the shaft

BEU L H H IV III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the Hot Cell Complex
and the Waste Hoist Tower

Design attribute - 110 mph straight line wind and
183 mph tornado wind.

Prevent collapse to the
building.

SC

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-WHB-21-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L L L III III III

Mit. U L L L III III III

High wind and subsequent missile impacts WHB  1 RH shipping container, or
 1 waste assembly

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including
the Hot Cell Complex and the Waste
Hoist Tower

Design attribute - 110 mph
straight line wind and 183 mph
tornado wind.

Prevent collapse to the building. SC

Shipping Container Type B container. Prevents release of radioactive material from low impact
collisions, drops, small fires, internal waste container fires,
explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-OA-22-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Tornado impacts shipping containers  Shipping containers in onsite parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
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CH/RH-OA-22-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

Tornado and subsequent missile impacts shipping containers  1 or more CH or RH shipping containers

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

WASTE ISOLATION PILOT PLANT 
DOCUMENTED SAFETY ANALYSIS 
 
 
 

 
 
 
Table 3.3-5,      Hazard Evaluation Table (continued) 
 

DOE/WIPP 07-3372, REV. 4 
 
 
 
 

NOVEMBER 2013 3-150



CH/RH-WHB-22-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU L H H IV III III

Mit. BEU L M M IV IV IV

Tornado impacts RH and/or CH waste  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-22-001b  1 facility

pallet
 1 RH waste

cask, or

Tornado impacts waste hoist tower and results in catastrophic
waste tower failure and drops loaded conveyance down the shaft

BEU L H H IV III III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including
the Hot Cell Complex and the Waste
Hoist Tower

Design attribute - 110 mph
straight line wind and 183 mph
tornado wind.

Prevent collapse to the building. SC

Shipping Container Type B container. Prevents release of radioactive material from low impact
collisions, drops, small fires, internal waste container fires,
explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-22-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU L L L IV IV IV

Mit. EU L L L IV IV IV

Tornado and subsequent missile impacts CH or RH waste assemblies  1 facility pallet, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the Hot Cell Complex
and the Waste Hoist Tower

Design attribute - 110 mph straight line wind and
183 mph tornado wind.

Prevent collapse to the
building.

SC

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-OA-23-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Snow/hail buildup on parking shed collapses shed and impacts
shipping containers

 Shipping containers in onsite
parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-23-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U NR NR NR NA NA NA

Mit. U NR NR NR NA NA NA

Snow/hail buildup on WHB collapses roof and impacts waste containers  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the Hot Cell Complex and the
Waste Hoist Tower

Design attribute - Snow and ice
buildup [27 psf].

Prevent collapse to the
building.

SC

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-OA-24-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Seismic event impacts shipping containers in outside area  Shipping containers in onsite parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-24-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U NR NR NR NA NA NA

Mit. U NR NR NR NA NA NA

Design basis earthquake in the underground  Underground inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-24-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U NR NR NR NA NA NA

Mit. U NR NR NR NA NA NA

Design basis earthquake  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building - including the
Hot Cell Complex and the Waste Hoist
Tower

Design attribute - 0.1
g acceleration.

Prevent collapse to the building. SC

Shipping Container Type B container. Prevents release of radioactive material from low impact collisions,
drops, small fires, internal waste container fires, explosions, and
internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Facility Pallet Stands Seismically qualified. Reduce likelihood of drop/collapse due to earthquake. Eng Pas ITS
SLB2 Support Stands Seismically qualified. Reduce likelihood of drop/collapse due to earthquake. Eng Pas ITS
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CH/RH-OA-25-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Seismic event results in upending tractor/trailer resulting in pool fire
involving CH or RH waste shipping containers

 Shipping containers in onsite
parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-25-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Seismic event results in fire involving CH and RH waste  Underground inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-25-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L M L III II III

Mit. U L L NR III III NA

Seismic event damages WHB involving
CH and RH waste

 Entire WHB inventory involved in the earthquake, 1 waste
assembly involved in small fire

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-25-001b  WHB

inventory
Seismic event damages WHB resulting in damage to waste
containers in CH Bay and/or Room 108.

U L M L III II III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Handling Building -
including the Hot Cell Complex and
the Waste Hoist Tower

Design attribute - 0.1 g acceleration. Prevent collapse to the building. SC

Shipping Container Type B container. Prevents release of radioactive material from low impact
collisions, drops, small fires, internal waste container fires,
explosions, and internal deflagration.

Waste Container Waste containers are
noncombustible and are closed
[except for site derived].

Reduce consequences of waste container fires.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
Waste Handling Building - including the
Hot Cell Complex and the Waste Hoist
Tower

Noncombustible construction [includes permanent fixtures,
TRUDOCKs, unbolter station and payload transfer station].

Minimize fire
propagation.

Eng Pas SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class
Combustible Control -
Combustibles

Limit combustibles inside the WHB to limit size and
locations of fires.

Minimize fuel sources and fire
propagation.

Adm Act DID
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CH/RH-OA-26-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

Flooding external to facility  Shipping containers in onsite parking area

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Shipping
Container

Type B
container.

Prevents release of radioactive material from low impact collisions, drops, small fires, internal waste
container fires, explosions, and internal deflagration.

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-26-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Flooding external to facility enters waste shaft  1 facility pallet, or
 1 RH waste canister

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-26-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Flooding from internal water source impacts CH or RH waste  Underground inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-26-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U NR NR NR NA NA NA

Mit. U NR NR NR NA NA NA

Flooding external to facility enters WHB and impacts CH and/or RH waste  CH or RH Bay inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-26-002a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. EU NR NR NR NA NA NA

Mit. EU NR NR NR NA NA NA

Flooding internal to facility impacts CH or RH waste  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-26-002b
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. BEU NR NR NR NA NA NA

Mit. BEU NR NR NR NA NA NA

Flooding of WHB from internal water sources  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-28-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A NR NR NR NA NA NA

Mit. A NR NR NR NA NA NA

Loss of power  Facility pallet or 1 RH waste cask

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class
Waste Hoist System -
Brakes

Waste Hoist brakes control
movement.

Reduce probability of inadvertent movement of waste up or down
shaft.

SS

 
Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-28-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. U L H L III I III

Mit. EU L M L IV III IV

Loss of power  1 facility pallet

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI
CH/RH-WHB-28-001b  1 facility

pallet
Loss of power results in drop of suspended loads in the CH portion of
the WHB

U L H L III I III

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class
TRUDOCK 6-Ton
Cranes

Load not dropped on loss of
power.

Reduces likelihood of load drop on loss of power. Eng Pas SS

Waste Handling
Building

Passive confinement. Mitigate impacts of radiological and toxicological release on CW
and MOI.

Eng Pas SS

 
Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-29-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A NR NR NR NA NA NA

Mit. A NR NR NR NA NA NA

Loss of ventilation  Panel inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-WHB-29-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A NR NR NR NA NA NA

Mit. A NR NR NR NA NA NA

Loss of ventilation  WHB inventory

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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CH/RH-UG-30-001a
Description MAR

 

Freq Consequence Risk

FW CW MOI FW CW MOI

Unmit. A L L L III III III

Mit. A L L L III III III

Roof fall in a closed panel  30 waste assemblies

Hazard Analysis Table Events Consequence Risk
UID MAR Hazardous Condition Freq FW CW MOI FW CW MOI

 
Initial Conditions and Assumptions
Title Attribute Function IC GFE Class

None
 

Credited Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
 

Additional Controls
Title Attribute Function Eng/Adm Act/Pas Class

None
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3.3.2.4 Initial Conditions and Assumptions 

Initial Conditions are credited in the unmitigated evaluation of the event, but may be identified as a 
Design Feature. The following Initial Conditions were employed during the estimation of frequency 
and/or consequence in the HA. 

1. The WHB, including the Hot Cell Complex and the Waste Hoist Tower, provides a passive 
confinement function for release of radioactive particulate matter. The WHB structure is 
designed to prevent structural failure from NPH events and will not collapse under the design 
straight wind load, the design rotational wind load, the designed roof load, or the Design-
basis Earthquake (DBE) earthquake. An additional safety function is provided by the 
noncombustible construction design of the building and its permanent fixtures. 

2. The RH Bay is designed with a sloped floor between the RH and CH Bays that allows a 
direct fuel pool or other liquids released in the RH Bay to flow away from the rollup door and 
common wall. This floor design reduces the likelihood of fuel-pool fires impacting CH waste. 

Initial Assumptions are regulatory driven and credit is taken in the unmitigated evaluation of the event. 
They may also be identified as a Design Feature The following Initial Assumptions were employed 
during the estimation of frequency and/or consequence in the HA. 

1. CH and RH waste and waste containers are considered government-furnished equipment 
(GFE) and as such are subject to waste stream certification requirements (compliance with 
the Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WIPP WAC) 
(DOE/WIPP 02-3122), the Contact-handled Transuranic Waste Authorized Methods for 
Payload Control (CH-TRAMPAC), the Transuranic Package Transporter Model III 
Authorized Methods for Payload Control (TRUPACT-III TRAMPAC), and the Remote-
handled Transuranic Waste Authorized Methods for Payload Control (RH-TRAMPAC)). 

2. GFE waste container inventories are in compliance with the plutonium-239 equivalent curies 
(PE-Ci) limits and are calculated by the generator facility for comparison with the WIPP 
WAC. Limits are identified in Table 3.3-6. 

3. Waste container radiological inventories are in compliance with the plutonium-239 fissile 
gram equivalent limits and determined by the generator sites for compliance with the 
WIPP WAC. 

4. Generator sites supplied waste container inventories are in compliance with WIPP WAC and 
reduce the likelihood of waste container fires by prohibiting ignitable and corrosive material 
and non-radioactive pyrophoric material in the waste, and limit radioactive pyrophorics to 
less than 1% by weight, by prohibiting known incompatible chemicals (e.g., reactive) in the 
waste, and by installing vents in the waste containers, which reduces hydrogen buildup in 
waste containers. 

5. Generator sites supplied waste containers are assumed to be compliant with packaging 
requirements (of sound integrity, noncombustible, vented, and closed) in accordance with the 
WIPP WAC and the HWFP. 

6. GFE CH waste containers are shipped in specially designed GFE NRC Type B CH shipping 
containers (TRUPACT-II, Half-Package Transporter (HalfPACT), or TRUPACT-III) in 
standard waste assembly configurations (see Table 3.3-6). These CH waste assemblies can be 
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composed of drums (direct loaded or as an overpack), Standard Waste Boxes (SWBs) (direct 
loaded or as an overpack), a Pipe Overpack Container (POC) in a drum, a 10-drum Overpack 
(TDOP), shielded containers, or a direct loaded Standard Large Box 2 (SLB2). 

7. GFE RH waste canisters are shipped in specially designed GFE NRC Type B RH shipping 
containers (see Table 3.3-6). The RH waste canister is either direct loaded or containing three 
RH drums. The DOT Type B RH shipping container is designed to provide shielding and 
minimize radiation exposure from the RH waste. 

8. GFE CH and RH waste containers are shipped to WIPP in GFE NRC Type B shipping 
containers, which protect their inner containers from releasing their radiological inventory 
when they are in the outside parking area. Type B shipping containers prevent release of 
radioactive material from low-impact collisions, drops, small fires, internal waste container 
fires, explosions, and internal deflagration and prevent direct flame impingement on waste 
containers. 

9. WHB CH Bay waste inventory is limited to a total of 80 waste assemblies with a maximum 
of 32 waste assemblies in each designated storage location. CH waste assemblies within the 
WHB CH inventory are stacked a maximum of two high (in accordance with the HWFP). 

10. WHB RH Bay waste inventory is limited to two RH shipping containers (in accordance with 
the HWFP. 

11. The non-combustible construction in a deep-bedded salt formation minimizes propagation of 
fires (in accordance with Congressional mandate). 

12. The WIPP UG is operated in accordance with 30 CFR 57, “Mine Safety and Health 
Administration – Mineral Resources: Safety and Health Standards – Underground Metal and 
Nonmetal Mines,” which covers various aspects, including the following: 

a. Waste Hoist System brakes are inspected and operated in accordance with 
30 CFR 57, “Mineral Resources: Mine Safety and Health Administration – Safety 
and Health Standards – Underground Metal and Nonmetal Mines,” Subpart R, 
“Personnel Hoisting” minimizing the likelihood of a hoist failure. (Note: This 
assumption is protected by the TSR.) 

b. The Waste Hoist Structure is inspected and operated in accordance with 30 CFR 57, 
“Mineral Resources: Mine Safety and Health Administration – Safety and Health 
Standards – Underground Metal and Nonmetal Mines,” Subpart R, “Personnel 
Hoisting,” Subpart B, “Ground Control.” 

c. Waste Hoist Structure is inspected and operated in accordance with 30 CFR 57, 
“Mine Safety and Health Administration – Safety and Health Standards – 
Underground Metal and Nonmetal Mines,” Subpart R, “Personnel Hoisting” to 
prevent an uncontrolled drop of the Waste Shaft Conveyance down the Waste Shaft. 
The Waste Hoist Structure is designed to support the waste tower structure, shaft 
conveyance, counter weights, head ropes, and waste hoist drum. 

d. Ground Control inspections are conducted in accordance with 30 CFR 57, “Mineral 
Resources: Mine Safety and Health Administration – Safety and Health Standards – 
Underground Metal and Nonmetal Mines,” Subpart B, “Ground Control.” 
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e. The WIPP UG, including the underground ventilation is operated in accordance with 
30 CFR 57. 

f. UG bulkheads are designed and installed to minimize propagation of fires. 

Table 3.3-6. Waste Container Type, Standard Waste Assembly Configuration, and Inventory 
Limit 

Waste Container Type Standard Waste Assembly 
Configuration 

Waste Container  
Inventory Limit (MAR) 

(PE-Ci) 

55-gallon drum (direct loaded with CH or 
RH waste) 

Seven-packa 80 per drum 

85-gallon drum (direct loaded) Four-packa 80 per drum 

100-gallon drum (direct loaded) Three-packa 80 per drum 

SLB2 (direct loaded) One SLB2a 560 per SLB2 

SWB (direct loaded) One SWBa 560 per SWB 

TDOPb (direct loaded) One TDOPa 800 

SWB or TDOP as an overpack 
(overpacking an assembly of undamaged 
55- or 85-gallon drums with no single 
payload container within the assembly 
exceeding 1,100 PE-Ci) 

One SWB or TDOPa 1,200 

Shielded container (direct loaded with 
vented 30-gallon inner metal drum) 

Three-packa 80 per shielded container 

POC (a 55-gallon drum) Seven-packa 1,800 per POC 
(12,600 per seven-pack) 

Solidified/vitrified waste container (all) Depends on waste container 
size 

1,800 per waste container 

85-gallon drum overpacking an 
undamaged 55-gallon drum 

Four-packa 1,100 (waste assembly limited to 
1,200) 

RH 72-B waste canister One waste canisterc either direct 
loaded or containing three 

drumsa 

240 per canister 

10-160B Shipping Containerd Ten 55-gallon drums in two tiers 800 

a Includes all approved waste forms other than solidified/vitrified waste. 
b A single TDOP is equivalent to the size of two waste assemblies. 
c RH waste canisters include 72-B, NS15 and NS30 canisters  
d Not currently in use at WIPP. 
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Unmitigated Hazard Evaluation 

An Unmitigated Hazard Evaluation was performed for the WIPP facility. Unmitigated refers to the 
determination of the frequency and consequences without credit given for preventive or mitigative 
features other than the specified Initial Conditions and Initial Assumptions with respect to GFE. Using the 
information gathered during the HID phase of the analysis, events were postulated involving the 
hazardous material and energy sources available in the facility. These events were documented along with 
their causes, the frequency and consequences of the event were determined, and the events were evaluated 
(according to the methodology presented in Section 3.3.1.2) to determine their relative risk rank to the 
various receptors. In addition to the event development, potential controls, both preventive and mitigative, 
were identified for each event regardless of the pedigree of the control. The results of the unmitigated 
hazard evaluation are provided in Table 3.3-5. 

Unmitigated Frequency Level 

For each postulated event in Table 3.3-5, the frequency was determined using both quantitative and 
qualitative processes. The frequency level for each event was established using engineering judgment, 
DOE-STD-5506-2007, or supporting technical documentation. Credited controls are assumed to survive 
the event. The frequency of events occurring and damaging the credited control is lower. Therefore, the 
overall risk would be the same for the event. A justification is provided for the events whose unmitigated 
frequency was judged to be BEU. 

Events involving insults to DOT Type B shipping containers in the OA were judged to be BEU with no 
release because they are within the design criteria of the shipping containers and will not result in a 
release of radionuclides into the atmosphere. Events involving mechanical insults to RH shipping 
containers inside the WHB also were judged to be BEU with no release because they are within the 
design criteria of the shipping containers when the container lid remains in place. 

A fire outside the active disposal room (e.g., construction, mining, north ventilation circuit) propagating 
to the active disposal room or disposal route was judged to be BEU with no release. The lack of 
combustible continuity and the distance separating the active mining portion of the UG from the waste 
disposal route and active disposal panels would impede a fire in one portion of the UG propagating over a 
large distance to another portion of the UG. 

A hydrogen deflagration at a battery-charging station in CH Bay or Room 108 resulting in radiological 
release was judged to be EU with no release. The volume of both the CH Bay and Room 108 is large and 
would impede the buildup of hydrogen required for a large deflagration that could impact the waste in the 
CH Bay and/or Room 108. 

A flammable gas explosion in a filled panel was judged to be BEU (DOE/WIPP 12-3492-2). The waste in 
a filled panel creates hydrogen and other flammable gases such as methane. The drums are vented before 
being sent to WIPP in order to allow these gases to escape the confines of the drum and reduce the 
probability of a drum deflagration. Analyses included in Appendix I1 of the WIPP Resource Conservation 
and Recovery Act Part B Permit Application address the expected maximum generation rates in filled 
panels. The analyses evaluated drum gas generation rates for both methane and hydrogen. For methane, it 
would take five years to reach 1 percent concentration or 20 percent of the lower explosive limit (LEL) 
within a single drum. For hydrogen, the concentration is less than 1 percent or 25 percent of the LEL in a 
single drum after five years. The gas exiting the confines of the drums would collect in a filled panel. 
Based on the generation rates, it is not anticipated a filled panel would reach its LEL within the lifetime of 
the facility. Once in the panel the gases could escape from the panel because the rooms are not airtight 
and do have air in-leakage. Additionally, the flammable gas production process is a slowly developing 
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process. In order for a flammable gas explosion to occur, an ignition source is needed in addition to the 
correct mixture of flammable gas and oxygen. For example, once the panel is filled, one ignition source 
available is static electric discharge associated with the gas escaping from the drum. The probability of 
this occurring is greatly limited because vents are typically made of materials that impede the production 
of static electricity. Therefore, the judgment of BEU is reasonable. 

A Waste Hoist System failure leading to conveyance/waste containers dropping down the shaft or 
uncontrolled movement of the conveyance is judged to be BEU based on the FMEA for the Waste Hoist 
System (WIPP/WID 96-2178). The FMEA calculated failure of the Waste Hoist System at less than 10�6 
per year. 

A criticality involving the TRU waste at WIPP during waste handling or disposal has been determined to 
be an incredible event (WIPP-016 and WIPP-020). 

An aircraft impacting the OA or the WHB has been calculated to be a BEU event at less than 10�6 per 
year (WIPP-008) based on the methodology outlined in DOE-STD-3014-96. 

Events involving a gas pipeline explosion offsite impacting waste or a landslide of soil overburden on the 
salt pile impacting waste containers were judged to be BEU with no release. The distances separating the 
WHB and the evaluated hazards are sufficient to impede the postulated events from impacting the waste. 

A Design-basis Tornado (not producing missiles) impacting RH and/or CH waste in the WHB is judged 
to be BEU. The WHB is designed to withstand a 183-mile per hour rotational wind associated with a 
tornado. Therefore, a wind of this magnitude would not collapse the building, which would be necessary 
for the tornado to impact RH or CH waste. 

A seismic event results in fire involving CH and RH waste in the UG is judged to be BEU with no 
release. The UG is 2,150-feet below the surface and is not affected by the seismic event. Therefore, a 
subsequent fire after a seismic event should not occur. Thus, the judgment of the event being BEU is 
reasonable. 

Events that are postulated to flood the UG are judged to be BEU with no release. While the shafts are 
open to the environment and may collect water during precipitation events, the annual rainfall at the 
WIPP facility is on the order of inches. The sprinkler system water in the Waste Hoist Tower of the WHB 
would flow into the Waste Shaft should it be activated. Over 200,000 gallons of water are needed to fill 
100 feet of the Waste Shaft Sump, which extends approximately 110 feet below the Waste Shaft Station. 
In general, sources of liquids in the UG are limited. The largest source of liquid that may be close to the 
waste is portable toilets (containing approximately 60 gallons of liquid each). A breach of a single 
portable toilet would not result an adverse impact on the CH or RH waste containers, which are of sound 
integrity. Thus, the judgment of the UG flooding events impacting waste being BEU is reasonable. 

Unmitigated Consequence Level 

To determine the MOI and CW radiological consequence level of each event, a quantitative assessment 
was performed using the Source Term (ST) “five-factor” formula presented in DOE-HDBK-3010-94, 
Airborne Release Fractions/Rates and Respirable Fractions for Nonreactor Nuclear Facilities, and a 
WIPP-specific calculated dose-per-unit activity released (WIPP-002). The ST MAR varied by HE event 
based on the postulated scenario and guidance given in DOE-STD-5506-2007. The remaining ST factors 
(damage ratios (DRs), airborne release fractions (ARFs), respirable fractions (RFs), and leak path factors 
(LPFs)) were taken directly from DOE-STD-5506-2007 and varied in general based on the postulated 
event scenario. The WIPP-specific dose-per-unit activity was calculated with the methodology outlined in 
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DOE-STD-5506-2007. This semiquantitative assessment was used to provide a basis for assigning the 
qualitative consequence levels presented in the HE table (WIPP-001; WIPP-041; WIPP-017; WIPP-042; 
WIPP-018; WIPP-019). 

Physical Consequences 

The FW consequences were assessed based on a combination of the both the physical consequences 
associated with the event and the radiological consequences associated with the event. For the physical 
consequences to the worker, the event was assessed to determine whether the physical hazard is an SIH or 
if it should be assigned a consequence level. The primary consideration in determining whether the 
physical hazard is an SIH is if the regulated material (i.e., radiological or chemical material) is not a 
primary cause or major contributor to the hazardous event. The physical consequences to the worker were 
grouped by the source of the consequences’ thermal hazards, explosions, missiles, material and equipment 
movement, asphyxiants, cuts, and other impacts. 

Thermal hazards to the worker are due to welding equipment and combustible or flammable material 
fires ignited by typical ignition sources (e.g., electrical or thermal). The welding torch is an SIH common 
throughout various industries. The fires with typical ignition sources were determined to be SIHs because 
the hazard is due to common types of equipment found throughout various industries. 

Explosions are equipment explosions (e.g., battery charging, refueling) or container explosions. The 
equipment explosion is considered an SIH because these occur in general industry. However, a 
consequence level was assigned for the waste container explosions because the primary hazard is due to 
the regulated material. 

Missiles are caused by an equipment explosion (e.g., battery explosions), failure of pressurized or 
mechanical system (e.g., air compressor, gas bottle, fans, and motors), or over-pressurization or 
deflagration of a container. 

Equipment-related events were determined to be SIHs because the hazards are presented by the 
equipment used in the work process, and the events are not caused by the regulated material. The 
container over-pressurization event was considered to be bounded by the container deflagration event, 
which was assigned a consequence level because it is caused by the regulated material. 

Material and equipment movement is a hazard presented by moving, lifting, dropping, vehicle-impact-
induced movement, collapse due to corrosion/degradation, or movement due to a seismic event. The 
hazard is due to the size and mass of the object being moved and is not a hazard presented by the 
regulated material. The same hazard exists in various industries, such as construction. 

Asphyxiant hazards are presented by the use of inert gases for experiments in the OA, nitrogen, and 
P-10 for purging and counting in the WHB; nitrogen, xenon, and argon for testing in the UG; acetylene or 
other compressed gases for maintenance activities; and carbon monoxide buildup from vehicles inside the 
WHB and UG. These hazards are common in various industries and everyday life. Smaller amounts of 
gases (i.e., nitrogen or argon) present for equipment calibration are in quantities that do not present an 
asphyxiation hazard. 

Cuts are due to handling sharp objects, opening shipping containers, or using tools with sharp edges. 
These hazards are also common in various industries and everyday life. 

Other impacts encompass collisions from vehicles traveling on the site (e.g., forklifts, trucks). These 
hazards exist in everyday life and are accepted by the public. Although no specific controls are identified 
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or credited for these SIHs, the Safety and Health Program, which governs the conduct of activities 
involving various industrial hazards, will provide protection to the worker for these hazards. 

A review of the events that could result in physical consequences to the facility worker indicated that the 
majority of the causes of the consequences were physical hazards that are common throughout various 
industries and are considered SIH. Only the physical consequences associated with the waste container 
deflagration (DOE-STD-5506-2007, Event 6) are carried forward to the HE table as part of the 
assessment of the FW consequence level. 

Radiological Consequences 

The FW radiological consequences were qualitatively assessed based on the guidance of 
DOE-STD-5506-2007. For hazardous event categories, the following general outcomes resulted. 

For postulated facility fires, the FW has a reasonable opportunity to exit the scene of the event and take 
self-protective actions that will limit exposure to the radiological component. The smoke component of 
WIPP fires is considered an SIH. Therefore, these events are considered to have a low consequence level 
for the FW. 

For postulated explosion events including an internal drum deflagration, the FW may not have a 
reasonable opportunity to exit the scene of the event and take self-protective actions that will limit 
exposure to the radiological component. Therefore, these events are considered to have a high 
consequence level for the FW. 

The facility does have the potential for receiving a waste container (from a generator) that could 
deflagrate or over-pressurize. This event could result in grievous injury or death to an FW, and these 
events were considered to have a high consequence level for the FW. 

CH waste for disposal is received in closed, strong, tight containers. As a result of this Initial 
Assumption, the LOC events are not judged to expose the FW to radiological materials or hazardous 
constituents of the waste of such magnitude that death or ongoing large-scale medical intervention would 
reasonably be expected to result. The potential exposures were qualitatively judged to require standard 
decontamination efforts. 

For those events involving waste being dropped down the Waste Shaft, the noise made by the item 
being dropped down the shaft is sufficient to alert workers at the Waste Shaft Station. Thus, the FW has a 
reasonable opportunity to exit the scene of the event and take self-protective actions that will limit 
exposure to the radiological component. Therefore, these events are considered to have a low 
consequence level for the FW. 

The facility does not have a treatment or other facility process that requires large amounts of chemicals. 
The hazardous chemical impacts to the FW were considered SIH; thus, a low consequence level is 
assigned to the FW. 

The facility process systems do not make use of asphyxiants. The smaller quantities of compressed gases 
used (e.g., maintenance) were considered SIH; thus, a low consequence level is assigned to the FW. 

Although evaluated to have a BEU frequency level based on the criticality safety evaluations, criticality 
events were also judged to have high consequence level for the FW should this event occur. 
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RH waste for disposal is received in closed, strong, tight containers in an outer container (RH waste cask) 
that provides shielding to reduce worker radiological exposure. The RH waste canister remains within 
passive shielding (i.e., within the shipping container, Hot Cell Complex, or RH waste cask) until it is 
emplaced where the mine salt and the shield plug reduce worker radiological exposure to the RH waste. 
As a result of these Initial Conditions and Assumptions, the normal operational events are not judged to 
expose the FW to radiological materials or hazardous constituents of the waste of a magnitude resulting in 
death or ongoing large-scale medical intervention. The FW has a reasonable opportunity to exit the scene 
of the event and take self-protective actions that will limit exposure to the radiological component should 
an accident occur that results in a breach of the RH waste container shielding (e.g., shipping container, 
Hot Cell Complex, or RH waste cask). 

3.3.2.5 Planned Design and Operational Safety Improvements 

The WIPP facility is contemplating the use of a criticality control overpack container for waste storage. 
The criticality control overpack container would be processed in the CH waste processing area and 
transported in the TRUPACT-II and HalfPACT shipping containers. 

3.3.2.6 Defense-in-Depth Safety Significant Structures, Systems, and Components and 
Technical Safety Requirements 

As an approach to facility safety, DID has extensive precedent in nuclear safety philosophy. It builds in 
layers of defense against release of hazardous materials so that no one layer by itself is completely relied 
upon. This includes protection of the barriers to avert damage to the facility and to the barriers themselves 
and it includes further measures to protect the public, workers, and the environment from harm in case 
these barriers are not fully effective. 

The first layer of DID typically involves barriers to contain uncontrolled hazardous material or energy 
release. The second layer of DID typically involves preventive systems to protect those barriers, and the 
third typically involves systems to mitigate uncontrolled hazardous material or energy releases upon 
barrier failure. 

During the HE process, potential preventive and mitigative features were identified for each event in 
Table 3.3-5. The features are either design or administrative in nature. The features that are credited for 
prevention or mitigation of each event are identified in Table 3.3-5 for MOI and worker protection. The 
remainder of the preventive and mitigative features for a specific event identified in the HE tables provide 
DID for that event. Not all available design or administrative features are credited. Controls were selected 
based on providing the greatest MOI and worker protection and additional controls were selected if they 
prevented/mitigated different initiators for representative events in the HE event bin. 

Safety SSCs, SACs, and PACs were chosen to provide MOI and worker protection and significant 
contribution to DID. These selections are highlighted in the event tables. The safety SSCs and SACs are 
described and evaluated in Chapter 4.0, carried forward to Chapter 5.0, and protected in the TSRs 
(DOE/WIPP 07-3733). The ACs are carried forward to Chapter 5.0 and protected in the TSRs. 

The TSRs impose controls to protect the SSCs, SACs, PACs, and Initial Conditions that provide 
protection of the public, the worker, or provide a significant contribution to DID. The barriers and 
preventive and mitigative features to control releases from waste containers represent a menu of controls 
without regard to functional classification. 

Table 3.3-7 provides a list of the controls selected to prevent or mitigate hazard events identified in Table 
3.3-5. Table 3.3-7 cross-references selected controls to the hazard events (identified in Table 3.3-5) for 
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which they were selected and provides functional classifications for the controls. In some cases, the 
controls may be selected for multiple hazard events with different functional classifications. Each control 
will be assigned the highest functional classification denoted. 

DID measures identified as candidate controls for inclusion in the TSR are given in Table 3.3-7. 
Additional measures identified as candidate controls but not selected for inclusion in the TSR are also 
given in Table 3.3-7. 

Four government-furnished items and WACs were used in the HE process and are identified as follows: 

� Waste containers 

� Shipping containers 

� RH waste canisters 

� WIPP WAC 

These items and controls provide a credited safety function for all events impacting waste. 
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Table 3.3-7. Functional Class of Selected Controls 

(Note: Initial Conditions (IC) and Initial Assumptions (IA) are identified in conjunction with their functional 
classification. ICs and IAs that are not also credited for mitigation are not described in Chapter 4.0. Government 
Furnished Equipment (GFE) does not require a functional classification. Passive Design Features (DF) are also 

identified.) 
 



Controls by Functional Class
 

FC Title Attribute Function
RH Waste Canisters
(Waste and Facility
Canisters)

Provides barrier between waste drums and RH waste cask. Minimizes the impact of drops and
releases from internal container
deflagration and prevents direct flame
impingement.

 Related Events: CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-1-004a, CH/RH-UG-2-002a, CH/RH-UG-9-001a, RH-UG-1-001a,
RH-UG-1-002a, RH-UG-2-002a, RH-UG-6-001a, RH-WHB-1-002a

Shipping Container Type B container. Mitigates occupational radiation
exposure (shielding).

 Related Events: CH/RH-OA-13-001a, CH/RH-OA-13-003a, CH/RH-WHB-13-003a
Shipping Container Type B container. Prevents direct flame impingement on

waste containers.
 Related Events: CH-WHB-2-001a, CH-WHB-4-001a, CH/RH-OA-1-002a, CH/RH-OA-17-001a, CH/RH-WHB-2-002a, CH/RH-

WHB-4-001a, CH/RH-WHB-4-002a, RH-WHB-1-001a, RH-WHB-1-002a, RH-WHB-4-002a
Shipping Container Type B container. Prevents release of radioactive material

from low impact collisions, drops, small
fires, internal waste container fires,
explosions, and internal deflagration.

 Related Events: CH-OA-10-001a, CH-WHB-5-001a, CH-WHB-6-001a, CH-WHB-9-001a, CH-WHB-9-003a, CH-WHB-10-001a,
CH-WHB-10-002a, CH/RH-OA-1-002a, CH/RH-OA-2-001a, CH/RH-OA-2-002a, CH/RH-OA-5-001a, CH/RH-
OA-6-001a, CH/RH-OA-9-001a, CH/RH-OA-9-002a, CH/RH-OA-10-001a, CH/RH-OA-10-002a, CH/RH-OA-15-001a,
CH/RH-OA-16-001a, CH/RH-OA-19-001a, CH/RH-OA-20-001a, CH/RH-OA-21-001a, CH/RH-OA-21-002a, CH/RH-
OA-22-001a, CH/RH-OA-22-002a, CH/RH-OA-23-001a, CH/RH-OA-24-001a, CH/RH-OA-25-001a, CH/RH-
OA-26-001a, CH/RH-WHB-1-001a, CH/RH-WHB-9-001a, CH/RH-WHB-21-002a, CH/RH-WHB-22-001a, CH/RH-
WHB-24-001a, CH/RH-WHB-25-001a, RH-WHB-2-001a, RH-WHB-6-001a, RH-WHB-6-002a, RH-WHB-9-001a,
RH-WHB-9-003a, RH-WHB-10-001a, RH-WHB-10-003a, RH-WHB-10-004a, RH-WHB-10-005a, RH-WHB-10-010a

Waste Container Waste containers are noncombustible and are closed [except for site derived]. Reduce consequences of waste
container fires.

 Related Events: CH-WHB-2-001a, CH-WHB-3-001a, CH-WHB-4-001a, CH-WHB-4-005a, CH-WHB-5-001a, CH-WHB-9-001a,
CH-WHB-9-003a, CH-WHB-10-001a, CH-WHB-10-002a, CH-WHB-10-003a, CH/RH-UG-1-001a, CH/RH-UG-2-001a,
CH/RH-UG-2-002a, CH/RH-UG-5-004a, CH/RH-UG-9-002a, CH/RH-UG-9-003a, CH/RH-WHB-2-001a, CH/RH-
WHB-2-002a, CH/RH-WHB-4-001a, CH/RH-WHB-4-002a, CH/RH-WHB-5-003a, CH/RH-WHB-9-001a, CH/RH-
WHB-9-002a, CH/RH-WHB-25-001a, RH-WHB-3-001a

Waste Container Waste containers are strong tight containers in accordance with the TRAMPAC
requirements.

Provide containment for waste.

 Related Events: CH-UG-6-001a, CH-WHB-5-001a, CH-WHB-6-001a, CH-WHB-9-001a, CH-WHB-9-003a, CH-WHB-10-001a,
CH-WHB-10-001b, CH-WHB-10-001c, CH-WHB-10-001d, CH-WHB-10-002a, CH-WHB-10-003a, CH/RH-UG-5-004a,
CH/RH-UG-9-001a, CH/RH-UG-9-002a, CH/RH-UG-9-003a, CH/RH-UG-10-003a, CH/RH-UG-10-003b, CH/RH-
UG-13-001a, CH/RH-UG-13-003a, CH/RH-UG-13-004a, CH/RH-WHB-5-003a, CH/RH-WHB-9-001a, CH/RH-
WHB-9-002a, CH/RH-WHB-13-001a, CH/RH-WHB-13-003a, CH/RH-WHB-13-004a, RH-UG-6-001a, RH-WHB-
6-002a, RH-WHB-10-007a, RH-WHB-10-008a

WIPP WAC Incompatible chemicals [e.g., reactive] are not anticipated to be present in
waste.

Reduce likelihood of waste container
fires.

 Related Events: CH-UG-6-001a, CH-WHB-6-001a, CH/RH-UG-2-001a, CH/RH-WHB-2-001a, RH-UG-6-001a, RH-WHB-6-002a
WIPP WAC Prohibit ignitable, reactive, and corrosive material [D001, 002, 003] in the waste

and limit radioactive pyrophorics to less than 1% by weight. Prohibits non-mixed
non-radioactive pyrophorics.

Reduce likelihood of waste container
fires.

 Related Events: CH-UG-6-001a, CH-WHB-6-001a, CH/RH-UG-2-001a, CH/RH-WHB-2-001a, RH-UG-6-001a, RH-WHB-6-002a
WIPP WAC Waste containers are vented to reduce hydrogen buildup in waste containers. Reduce likelihood of waste container

fires.
 Related Events: CH-UG-6-001a, CH-WHB-6-001a, CH/RH-UG-2-001a, CH/RH-WHB-2-001a, RH-UG-6-001a, RH-WHB-6-002a

WIPP WAC Waste received meets analytical assumptions of criticality safety analysis. Prevent criticality.
 Related Events: CH/RH-OA-14-002a, CH/RH-UG-14-001a, CH/RH-UG-14-003a, RH-WHB-14-002a
DID Combustible Control -

Combustibles
Limit combustibles in the UG to limit size and locations of fires. Minimize fuel sources and fire

propagation.
 Related Events: CH-UG-4-001a, CH/RH-UG-2-002a
DID Combustible Control -

Combustibles
Limit combustibles inside the WHB to limit size and locations of fires. Minimize fuel sources and fire

propagation.
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 Related Events: CH-WHB-2-001a, CH-WHB-3-001a, CH-WHB-4-001a, CH/RH-WHB-2-002a, CH/RH-WHB-2-003a, CH/RH-
WHB-4-001a, CH/RH-WHB-4-002a, CH/RH-WHB-4-003a, CH/RH-WHB-25-001a, RH-WHB-3-001a

DID Combustible Control -
Combustibles

Limit combustibles outside the WHB. Minimize fuel sources and fire
propagation.

 Related Events: CH/RH-WHB-4-002a, CH/RH-WHB-19-001a
DID Combustible Control -

Flammable Liquids
Prohibit flammable liquids in Hot Cell Complex during waste handling mode or
waste storage mode.

Prevent small pool fires during waste
handling modes.

 Related Events: RH-WHB-1-006a
DID Compressed Gas

Cylinder Procedure
Compressed gas cylinders are secured during storage. Minimize the potential for explosions and

missiles.
 Related Events: CH-WHB-10-001a, CH/RH-UG-10-003a
DID Compressed Gas

Cylinder Procedure
Compressed gas cylinders are secured during transport and use. While in
transport the cylinder has cap or guard installed.

Prevent compressed gas cylinders from
initiating fires, missiles, or explosions.

 Related Events: CH-WHB-10-001a, CH/RH-UG-10-003a
DID Compressed Gas

Cylinder Procedure
Compressed gas cylinders are stored in designated locations � 25 feet from
waste. Designated storage areas are posted.

Prevents compressed gas cylinders from
initiating fire, missiles, or explosions.

 Related Events: CH-WHB-10-001a, CH/RH-UG-10-003a
DID Compressed Gas

Cylinder Procedure
Cylinders have valve cap or guard installed during storage and transport. Minimize potential for missiles.

 Related Events: CH-WHB-10-001a, CH/RH-UG-10-003a
DID Fire Protection Program Hot work program. Reduce likelihood that fires initiate.
 Related Events: CH-WHB-3-001a, CH-WHB-4-001a, CH/RH-UG-2-002a, CH/RH-WHB-2-002a, CH/RH-WHB-4-001a, CH/RH-

WHB-4-003a, RH-WHB-3-001a
DID Hazardous Material

Protection Program
Mitigate potential release of radioactive material. Minimize personnel exposure to

hazardous materials.
 Related Events: CH/RH-UG-13-003a
DID Noncompliant Container

Response
Disciplined process to disposition a potential noncompliant waste container[s]. Mitigate the potential consequences

from a potential noncompliant waste
container(s).

 Related Events: CH-UG-6-001a, CH-WHB-3-001a, CH-WHB-6-001a, CH/RH-OA-14-002a, CH/RH-UG-14-001a, CH/RH-UG-14-003a,
CH/RH-WHB-2-001a, RH-UG-6-001a, RH-WHB-6-001a, RH-WHB-14-002a

DID Noncompliant Container
Response

Disciplined process to disposition a potential noncompliant waste container[s]. Mitigate the potential consequences
from a potential noncompliant waste
container(s).

 Related Events: RH-WHB-6-002a
DID Radiation Protection

Program
Personnel access control to active disposal room. Minimize occupational radiation

exposure.
 Related Events: CH/RH-UG-13-001a
DID Radiation Protection

Program
Personnel access control to Hot Cell Complex. Minimize occupational radiation

exposure.
 Related Events: RH-WHB-6-002a
DID Training Operators are trained and qualified [as required]. Reduce likelihood of fuel pool fires or

accidents caused by improper
operation.

 Related Events: CH-UG-1-001a, CH-UG-1-002a, CH-UG-1-003a, CH-WHB-1-001a, CH-WHB-2-001a, CH-WHB-4-005a, CH-WHB-
9-001a, CH-WHB-9-003a, CH-WHB-10-003a, CH/RH-OA-1-002a, CH/RH-OA-9-002a, CH/RH-UG-1-001a, CH/RH-
UG-1-002a, CH/RH-UG-1-004a, CH/RH-UG-1-005a, CH/RH-UG-1-007a, CH/RH-UG-2-002a, CH/RH-UG-5-004a,
CH/RH-UG-9-001a, CH/RH-UG-9-002a, CH/RH-UG-9-003a, CH/RH-UG-10-005a, CH/RH-UG-10-009a, CH/RH-
WHB-5-003a, CH/RH-WHB-9-001a, CH/RH-WHB-9-002a, RH-UG-1-001a, RH-UG-1-002a, RH-UG-4-002a,
RH-WHB-1-001a, RH-WHB-1-002a

DID Training Operators of hoisting and rigging equipment are trained. Reduce likelihood of hoisting and rigging
hazards.

 Related Events: CH-WHB-10-002a
DID Underground Liquid-

Fueled Vehicle /
Equipment Inspection
Program

Pre-operational checks on equipment. Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.

 Related Events: CH/RH-UG-5-004a, CH/RH-UG-10-005a, CH/RH-WHB-5-003a, RH-UG-1-001a, RH-UG-1-002a, RH-UG-4-002a
DID Vehicle / Equipment

Control
Fuel tanker truck route controlled to preclude interaction with waste assemblies. Reduce likelihood that the fuel tanker

truck collides with waste assemblies.
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 Related Events: RH-WHB-1-002a, RH-WHB-4-002a
DID Vehicle / Equipment

Control
Nonwaste handling vehicles are maintained � 25 feet from waste when not
attended.

Prevent vehicle collisions involving waste
and nonwaste handling vehicles.

 Related Events: CH/RH-UG-9-001a
DID Vehicle / Equipment

Control
Only one RH tractor/trailer in the RH Bay at a time. Reduces the amount of fuel available for

fuel pool fires.
 Related Events: RH-WHB-1-002a
DID Vehicle / Equipment

Control
The transport path is established prior to waste movement. Minimize the frequency of vehicle

collision.
 Related Events: CH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-9-001a, RH-UG-1-001a, RH-UG-1-002a
DID Vehicle / Equipment

Control
Waste handling equipment selected for use may approach the waste face[s]
[one for emplacement or two for retrieval]. Waste handling equipment shall be
attended.

Reduces the frequency of vehicle
collisions resulting in fires or loss of
confinement.

 Related Events: CH-UG-1-003a, CH/RH-UG-1-004a, CH/RH-UG-9-002a
DID Vehicle / Equipment

Control
Waste is moved in a Vehicle Exclusion Zone [S400/E140 to entrance of
disposal room]. Vehicle Exclusion Zone has one waste handling vehicle and two
escorts. No other vehicles are allowed in VEZ.

Prevent vehicle collisions involving
waste.

 Related Events: CH-UG-1-001a, CH/RH-UG-9-001a, RH-UG-1-001a, RH-UG-1-002a
DID Waste Handling

Program
CH waste containers are stacked in the UG and the top-most layer has a MgO
sack.

Limit potential for lid loss during pool
fires.

 Related Events: CH-UG-1-003a, CH/RH-UG-1-001a, CH/RH-UG-1-004a
DID Waste Handling

Program
Secure loads to facility pallet. Prevents load from falling/toppling after

collision/impact and prevents lid loss
during fuel pool fire.

 Related Events: CH-UG-1-001a, CH-UG-1-002a, CH-UG-1-003a, CH-WHB-4-005a, CH-WHB-9-001a, CH-WHB-10-002a, CH-WHB-
10-003a, CH/RH-OA-9-002a, CH/RH-UG-1-001a, CH/RH-UG-1-007a, CH/RH-UG-9-001a, CH/RH-UG-9-002a,
CH/RH-UG-9-003a, CH/RH-UG-10-009a, CH/RH-WHB-9-001a, CH/RH-WHB-9-002a

DID Waste Handling
Program

Waste must be in Type B containers when outside the WHB. Prevents consequences from collisions.

 Related Events: CH/RH-OA-1-002a, CH/RH-OA-9-002a
DID Waste Handling

Program
Waste must be in Type B containers when outside the WHB. Prevents the release of radiological

material
 Related Events: CH/RH-OA-2-002a
ITS AGV Charging System Smart charging system. Reduce likelihood for hydrogen

generation.
 Related Events: CH-WHB-5-001a
ITS AGV Design Audible and visual alarm. Prevent likelihood for collision and

personnel injury.
 Related Events: CH-WHB-9-001a
ITS AGV Design Battery powered vehicle design - low operating temperatures, no hydraulics,

batteries enclosed in metal with their cables and connections isolated and
insulated to prevent electrical shorting, vehicle construction includes heavy steel
plating on all sides, and electrically insulated and/or enclosed.

Reduce frequency of vehicle fires.

 Related Events: CH-WHB-1-001a, CH-WHB-2-001a, CH-WHB-4-005a, CH/RH-OA-1-002a, CH/RH-WHB-5-003a, CH/RH-
WHB-9-002a

ITS AGV Design Conveyance door [door 140 and 156] interlocks. Prevent likelihood for collision with
overhead doors in AGV path.

 Related Events: CH-WHB-4-005a
ITS AGV Design Designated / programmed travel path. Reduce likelihood of vehicle to structure

collisions.
 Related Events: CH-WHB-2-001a, CH-WHB-4-005a, CH-WHB-9-001a, CH/RH-OA-9-002a, CH/RH-WHB-9-001a
ITS AGV Design Facility pallet locating pins. Reduce likelihood for drops resulting in

spill.
 Related Events: CH-WHB-10-002a, CH-WHB-10-003a, CH/RH-WHB-9-001a
ITS AGV Design Obstruction detection system. Reduce frequency of vehicle fires and

collisions.
 Related Events: CH-WHB-2-001a, CH-WHB-4-005a, CH-WHB-9-001a
ITS AGV Design Redundant stops [e.g., deadman and mushroom switches]. Reduce likelihood of collisions.
 Related Events: CH-WHB-2-001a, CH-WHB-4-005a, CH-WHB-9-001a, CH/RH-WHB-9-001a
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ITS Battery Powered Waste
Handling Equipment

Battery powered vehicle design - low operating temperatures, separation of
batteries from hydraulic system, batteries enclosed in metal with their cables
and connections isolated and insulated to prevent electrical shorting, Forklift
construction includes heavy steel plating on sides and rear, and a forklift
carriage on the front, electrically insulated and/or enclosed.

Reduce frequency of forklift fire.

 Related Events: CH-WHB-1-001a, CH-WHB-2-001a, CH-WHB-4-005a, CH-WHB-9-001a, CH-WHB-9-003a, CH/RH-OA-1-002a,
CH/RH-WHB-5-003a, CH/RH-WHB-9-001a

ITS CH Waste Handling
Confinement Ventilation
System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of radioactive
material.

 Related Events: CH-WHB-9-001a, CH/RH-WHB-9-001a, CH/RH-WHB-10-002a
ITS CH Waste Handling

Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow.

 Related Events: CH-WHB-9-001a, CH/RH-WHB-9-001a, CH/RH-WHB-10-002a
ITS Facility Pallet Noncombustible construction of the facility pallet provides a continuous barrier. Minimizes waste containers damage

from fire.
 Related Events: CH-UG-1-003a, CH-WHB-9-001a, CH/RH-OA-9-002a, CH/RH-UG-1-005a, CH/RH-UG-1-007a, CH/RH-WHB-9-002a,

CH/RH-WHB-9-002a
ITS Facility Pallet Noncombustible construction of the facility pallet provides a continuous barrier. Prevents direct flame impingement on

waste containers.
 Related Events: CH-WHB-4-005a
ITS Facility Pallet Stands Height standoff distance. Reduce likelihood for vehicle collisions.
 Related Events: CH-WHB-2-001a
ITS Facility Pallet Stands Pallet centering aid [i.e., angle iron guides]. Reduce likelihood of drop.
 Related Events: CH-WHB-10-002a
ITS Facility Pallet Stands Seismically qualified. Reduce likelihood of drop/collapse due

to earthquake.
 Related Events: CH-WHB-10-002a, CH/RH-WHB-24-001a
ITS Fuel Confinement Absorbent material is placed along the bottom of a static waste face when

unattended.
Minimizes fuel pool fire impacts to CH
waste containers.

 Related Events: CH/RH-UG-1-004a
ITS Fuel Confinement Liquid-fueled vehicles/equipment unloading RH shipping container shall be

attended.
Minimize potential for fuel pool fires
impacting RH waste.

 Related Events: CH/RH-WHB-1-001a
ITS Fuel Confinement Liquid-fueled vehicles/equipment unloading RH shipping container shall be

attended.
Minimize potential for fuel pool fires
impacting RH waste.

 Related Events: CH/RH-WHB-4-001a
ITS Hot Cell Complex

Confinement Ventilation
System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of radioactive
material.

 Related Events: RH-WHB-1-006a, RH-WHB-10-002a, RH-WHB-10-006a, RH-WHB-10-007a, RH-WHB-10-008a
ITS Hot Cell Complex

Confinement Ventilation
System

HEPA filters maintained to an efficiency � 99%. Reduces frequency of release of
radioactive material.

 Related Events: CH/RH-UG-1-004a
ITS Hot Cell Complex

Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow.

 Related Events: RH-WHB-1-006a, RH-WHB-10-002a, RH-WHB-10-006a, RH-WHB-10-007a, RH-WHB-10-008a
ITS Hot Cell Complex

Design
Shielding. Prevent worker exposure.

 Related Events: CH/RH-WHB-13-001a
ITS Hot Cell Complex

Design
Structural integrity. Prevents release of material during the

deflagration of ejected container lid.
 Related Events: RH-WHB-6-002a
ITS Lightning Protection Dispersal and grounding of electrical energy. Reduce likelihood of damage to the

building and reduce the likelihood of a
fire.

 Related Events: CH/RH-WHB-20-001a
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ITS Property Protection Area
(paved / graveled)

Noncombustible construction. Reduce the likelihood of fire
propagation.

 Related Events: CH/RH-OA-19-001a, CH/RH-WHB-4-001a, CH/RH-WHB-19-001a
ITS RH Waste Cask (Facility

Cask/Light Weight
Facility Cask)

Provide continuous barrier between flame and waste assemblies. Prevents direct flame impingement and
provides a significant heat sink.

 Related Events: CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-1-007a, CH/RH-WHB-2-002a, RH-UG-4-002a
ITS RH Waste Cask (Facility

Cask/Light Weight
Facility Cask)

Provide continuous barrier between flame and waste assemblies. Prevents direct flame impingement and
provides a significant heat sink.

 Related Events: CH/RH-UG-1-004a, CH/RH-UG-2-001a, CH/RH-UG-2-002a, RH-UG-1-001a, RH-UG-1-002a, RH-UG-2-002a,
RH-WHB-2-001a

ITS RH Waste Cask (Facility
Cask/Light Weight
Facility Cask)

Provide continuous barrier between flame and waste assemblies. Prevents direct flame impingement on
waste containers.

 Related Events: RH-WHB-1-001a
ITS RH Waste Cask (Facility

Cask/Light Weight
Facility Cask)

Provide structural integrity and confinement for waste assemblies. Reduces consequences from radiation
exposure, missile impact, drops, external
and internal deflagrations, and
explosions.

 Related Events: CH/RH-UG-1-005a, CH/RH-UG-9-002a, CH/RH-UG-9-003a, CH/RH-UG-10-006a, CH/RH-UG-13-001a, CH/RH-
UG-13-002a, CH/RH-UG-13-003a, CH/RH-UG-13-004a, CH/RH-WHB-9-002a, CH/RH-WHB-13-001a, CH/RH-
WHB-13-002a, CH/RH-WHB-13-003a, CH/RH-WHB-13-004a, RH-UG-6-001a

ITS RH Waste Cask (Facility
Cask/Light Weight
Facility Cask)

Provide structural integrity and confinement for waste assemblies. Reduces consequences from radiation
exposure, missile impact, drops, external
and internal deflagrations, and
explosions.

 Related Events: CH/RH-UG-9-001a
ITS RH Waste Cask (Facility

Cask/Light Weight
Facility Cask)

Shielding. Reduce consequences to facility worker.

 Related Events: CH/RH-WHB-13-001a
ITS SLB2 Support Stands Seismically qualified. Reduce likelihood of drop/collapse due

to earthquake.
 Related Events: CH-WHB-10-002a, CH/RH-WHB-24-001a
ITS Transporter Robust design of CH waste transporter prevents waste containers from being

crushed.
Reduces the likelihood of transporter
load being crushed.

 Related Events: CH/RH-UG-10-009a
ITS Underground Liquid-

Fueled Vehicle /
Equipment Inspection
Program

Pre-operational checks on equipment. Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.

 Related Events: CH/RH-UG-9-001a
ITS Underground Liquid-

Fueled Waste Handling
Vehicle Fire
Suppression System

Suppress fires associated with fuel line leaks and engine compartment fires. Minimize consequence of underground
fires.

 Related Events: CH/RH-UG-9-001a, RH-UG-1-001a, RH-UG-1-002a, RH-UG-4-002a
ITS Underground Liquid-

Fueled Waste Handling
Vehicles

Underground liquid-fueled vehicles are equipped with fuel systems protected
from impact. The hydraulic systems consist of metal reservoir[s] with reinforced
hydraulic lines or contain elastomer fuel cell enclosed in metal.

Reduce likelihood of fire initiation from
collisions.

 Related Events: CH/RH-UG-9-001a, RH-UG-1-001a, RH-UG-1-002a, RH-UG-4-002a
ITS Waste Handling Building

- including the Hot Cell
Complex and the Waste
Hoist Tower

Physical size and airspace volume. Prevents the accumulation of gases.

 Related Events: CH-WHB-5-001a
ITS Waste Handling Building

Fire Suppression
System

Fire suppression system provides water supply, distribution, prime mover. Suppress fire size.
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 Related Events: CH-WHB-2-001a, CH-WHB-3-001a, CH/RH-WHB-2-001a, CH/RH-WHB-2-002a, CH/RH-WHB-4-003a, RH-WHB-
1-001a, RH-WHB-1-002a

ITS Waste Handling
Program

Pallet mover tool secures facility pallet to transporter. Prevents consequences from collisions.

 Related Events: CH-UG-1-001a, CH-UG-1-002a, CH-UG-1-003a, CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-1-007a,
CH/RH-UG-9-001a, CH/RH-UG-9-002a

ITS Waste Hoist Structure Design attribute - Waste tower structure, shaft conveyance, counter weight,
head ropes, and waste hoist drum.

Prevent an uncontrolled drop of the
conveyance loaded with waste down the
shaft.

 Related Events: CH/RH-WHB-4-003a
SC Underground Liquid-

Fueled Vehicle /
Equipment Inspection
Program

Pre-operational checks on equipment. Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.

 Related Events: CH-UG-1-003a, CH/RH-UG-1-004a
SC Underground Liquid-

Fueled Waste Handling
Vehicle Fire
Suppression System

Suppress fires associated with fuel line leaks and engine compartment fires. Minimize consequence of underground
fires.

 Related Events: CH-UG-1-002a, CH/RH-UG-1-004a, CH/RH-UG-1-007a
SC Underground Liquid-

Fueled Waste Handling
Vehicles

Underground liquid-fueled vehicles are equipped with fuel systems protected
from impact. The hydraulic systems consist of metal reservoir[s] with reinforced
hydraulic lines or contain elastomer fuel cell enclosed in metal.

Reduce likelihood of fire initiation from
collisions.

 Related Events: CH-UG-1-002a, CH-UG-1-003a, CH/RH-UG-1-004a
SC Vehicle / Equipment

Control
Lube truck prohibited in disposal room and vehicle exclusion zone. Prevent large pool fire in Underground.

 Related Events: CH/RH-UG-1-007a
SC Vehicle / Equipment

Control
Nonwaste handling vehicles are maintained � 25 feet from waste when not
attended.

Prevent vehicle collisions involving waste
and nonwaste handling vehicles.

 Related Events: CH/RH-UG-1-004a
SC Waste Handling Building Passive confinement. Mitigate impacts of radiological and

toxicological release on CW and MOI.
 Related Events: CH-WHB-9-003a
SC Waste Handling Building

- including the Hot Cell
Complex and the Waste
Hoist Tower

Design attribute - 0.1 g acceleration. Prevent collapse to the building.

 Related Events: CH/RH-WHB-24-001a, CH/RH-WHB-25-001a
SC Waste Handling Building

- including the Hot Cell
Complex and the Waste
Hoist Tower

Design attribute - 110 mph straight line wind and 183 mph tornado wind. Prevent collapse to the building.

 Related Events: CH/RH-WHB-21-001a, CH/RH-WHB-21-002a, CH/RH-WHB-22-001a, CH/RH-WHB-22-002a
SC Waste Handling Building

- including the Hot Cell
Complex and the Waste
Hoist Tower

Design attribute - Snow and ice buildup [27 psf]. Prevent collapse to the building.

 Related Events: CH/RH-WHB-23-001a
SC Waste Handling Building

- including the Hot Cell
Complex and the Waste
Hoist Tower

Noncombustible construction [includes permanent fixtures, TRUDOCKs,
unbolter station and payload transfer station].

Minimize fire propagation.

 Related Events: CH-WHB-4-001a, CH-WHB-4-005a, CH/RH-WHB-2-002a, CH/RH-WHB-4-001a, CH/RH-WHB-4-002a, CH/RH-
WHB-4-003a, CH/RH-WHB-19-001a

SC Waste Handling Building
- including the Hot Cell
Complex and the Waste
Hoist Tower

Noncombustible construction. Minimizes fire propagation.

 Related Events: RH-WHB-3-001a
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SS CH Waste Handling
Confinement Ventilation
System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of radioactive
material.

 Related Events: CH-WHB-2-001a, CH-WHB-3-001a, CH-WHB-4-001a, CH-WHB-10-002a, CH-WHB-10-003a, CH/RH-WHB-2-001a,
CH/RH-WHB-2-002a

SS CH Waste Handling
Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow.

 Related Events: CH-WHB-2-001a, CH-WHB-3-001a, CH-WHB-4-001a, CH-WHB-10-002a, CH-WHB-10-003a, CH/RH-WHB-2-001a,
CH/RH-WHB-2-002a

SS Facility Pallet Noncombustible construction of the facility pallet provides a continuous barrier. Minimizes waste containers damage
from fire.

 Related Events: CH-UG-1-001a, CH-UG-1-002a, CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-9-002a, CH/RH-WHB-1-001a,
CH/RH-WHB-2-002a

SS Facility Pallet Noncombustible construction of the facility pallet provides a continuous barrier. Prevents direct flame impingement on
waste containers.

 Related Events: CH-WHB-1-001a, CH-WHB-2-001a
SS Facility Pallet Waste transported on a facility pallet. Reduce material released in the event of

a fire because potential for direct flame
impingement in event of a fuel pool fire is
reduced during transportation.

 Related Events: CH-WHB-1-001a, CH-WHB-2-001a
SS Fuel Confinement Absorbent material is placed along the bottom of a static waste face when

unattended.
Minimizes fuel pool fire impacts to CH
waste containers.

 Related Events: CH/RH-UG-1-001a
SS Hot Cell Complex

Confinement Ventilation
System

HEPA filters maintained to an efficiency � 99%. Mitigate potential release of radioactive
material.

 Related Events: RH-WHB-3-001a
SS Hot Cell Complex

Confinement Ventilation
System

HEPA filters maintained to an efficiency � 99%. Reduces likelihood of potential release
of radioactive material.

 Related Events: RH-WHB-3-001a
SS Hot Cell Complex

Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow.

 Related Events: RH-WHB-3-001a
SS Hot Cell Complex

Confinement Ventilation
System

One operating exhaust fan. Provide exhaust flow.

 Related Events: RH-WHB-3-001a
SS Noncompliant Container

Response
Disciplined process to disposition a potential noncompliant waste container[s]. Mitigate the potential consequences

from a potential noncompliant waste
container(s).

 Related Events: CH/RH-UG-2-001a
SS RH Bay Design Sloped floor and drain in RH Bay. Reduce the consequences by directing

fuel pool away from roll up door /
common wall, which minimizes fuel pool
fires from impacting CH waste
containers.

 Related Events: CH/RH-WHB-1-001a
SS TRUDOCK 6-Ton

Cranes
Load not dropped on loss of power. Reduces likelihood of load drop on loss

of power.
 Related Events: CH/RH-WHB-28-001a
SS TRUDOCK 6-Ton

Cranes
TRUDOCK crane load rating. Reduce probability of load loss.

 Related Events: CH-WHB-10-002a, CH-WHB-10-003a
SS Underground Liquid-

Fueled Vehicle /
Equipment Inspection
Program

Pre-operational checks on equipment. Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.
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 Related Events: CH-UG-1-001a, CH-UG-1-002a, CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-1-007a, CH/RH-UG-2-002a,
CH/RH-UG-9-002a, CH/RH-UG-9-003a

SS Underground Liquid-
Fueled Vehicle /
Equipment Inspection
Program

Pre-operational checks on equipment. Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.

 Related Events: CH/RH-UG-1-005a
SS Underground Liquid-

Fueled Waste Handling
Vehicle Fire
Suppression System

Suppress fires associated with fuel line leaks and engine compartment fires. Minimize consequence of underground
fires.

 Related Events: CH-UG-1-001a, CH-UG-1-003a, CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-9-002a
SS Underground Liquid-

Fueled Waste Handling
Vehicle Fire
Suppression System

Suppress fires associated with fuel line leaks and engine compartment fires. Minimize consequence of underground
fires.

 Related Events: CH/RH-UG-2-002a
SS Underground Liquid-

Fueled Waste Handling
Vehicles

Underground liquid-fueled vehicles are equipped with fuel systems protected
from impact. The hydraulic systems consist of metal reservoir[s] with reinforced
hydraulic lines or contain elastomer fuel cell enclosed in metal.

Reduce likelihood of fire initiation from
collisions.

 Related Events: CH-UG-1-001a, CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-1-007a, CH/RH-UG-2-002a, CH/RH-UG-9-002a
SS Underground Liquid-

Fueled Waste Handling
Vehicles

Underground liquid-fueled vehicles are equipped with fuel systems protected
from impact. The hydraulic systems consist of metal reservoir[s] with reinforced
hydraulic lines or contain elastomer fuel cell enclosed in metal.

Reduce likelihood of fire initiation from
collisions.

 Related Events: CH/RH-UG-1-002a
SS Vehicle / Equipment

Control
Fuel tanker truck route controlled to preclude interaction with waste assemblies. Reduce likelihood that the fuel tanker

truck collides with waste assemblies.
 Related Events: CH/RH-OA-5-001a
SS Vehicle / Equipment

Control
Fuel tanker truck route controlled to preclude interaction with waste assemblies. Reduce likelihood that the fuel tanker

truck collides with waste assemblies.
 Related Events: CH/RH-WHB-4-002a
SS Vehicle / Equipment

Control
Liquid-fuel [e.g., vehicles, equipment] are prevented from entering the CH Bay
and Room 108 during waste handling and waste storage modes. They are also
prevented from entering the Conveyance Loading Room during handling of CH
waste while in waste handling mode.

Prevent fuel pool fires while handling CH
waste.

 Related Events: CH-WHB-1-001a
SS Vehicle / Equipment

Control
Nonwaste handling vehicles are maintained � 25 feet from waste when not
attended.

Prevent vehicle collisions involving waste
and nonwaste handling vehicles.

 Related Events: CH-UG-1-001a, CH-UG-1-002a, CH-UG-1-003a, CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-1-007a,
CH/RH-UG-2-002a, CH/RH-UG-9-002a

SS Vehicle / Equipment
Control

The transport path is established prior to waste movement. Minimize the frequency of vehicle
collision.

 Related Events: CH-UG-1-002a, CH/RH-UG-1-001a, CH/RH-UG-9-002a, CH/RH-UG-9-003a
SS Vehicle / Equipment

Control
Waste handling equipment selected for use may approach the waste face[s]
[one for emplacement or two for retrieval]. Waste handling equipment shall be
attended.

Reduces the frequency of vehicle
collisions resulting in fires or loss of
confinement.

 Related Events: CH/RH-UG-9-003a
SS Vehicle / Equipment

Control
Waste is moved in a Vehicle Exclusion Zone [S400/E140 to entrance of
disposal room]. Vehicle Exclusion Zone has one waste handling vehicle and two
escorts. No other vehicles are allowed in VEZ.

Prevent vehicle collisions involving
waste.

 Related Events: CH-UG-1-002a, CH/RH-UG-1-001a, CH/RH-UG-1-002a, CH/RH-UG-9-002a, CH/RH-UG-9-003a
SS Waste Handling Building Passive confinement. Mitigate impacts of radiological and

toxicological release on CW and MOI.
 Related Events: CH/RH-WHB-28-001a
SS Waste Handling Building

- including the Hot Cell
Complex and the Waste
Hoist Tower

Noncombustible construction [includes permanent fixtures, TRUDOCKs,
unbolter station and payload transfer station].

Minimize fire propagation.

 Related Events: CH/RH-WHB-25-001a
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SS Waste Handling Building
Fire Suppression
System

Fire suppression system provides water supply, distribution, prime mover. Suppress fire size.

 Related Events: CH-WHB-1-001a, CH-WHB-4-001a, CH-WHB-4-005a, CH/RH-WHB-1-001a, CH/RH-WHB-4-001a, CH/RH-
WHB-4-002a, CH/RH-WHB-19-001a

SS Waste Handling Building
Fire Suppression
System

Fire suppression system provides water supply, distribution, prime mover. Suppress fire size.

 Related Events: CH/RH-WHB-4-001a
SS Waste Handling

Program - Surface
Waste Handling
Vehicle/Equipment
Inspections

Pre-operational checks on surface waste handling vehicles/equipment that enter
the shaft access area.

Reduce likelihood that equipment will be
involved in collisions, impacts, and fires.

 Related Events: CH/RH-UG-1-005a, CH/RH-UG-10-005a
SS Waste Handling

Program - Waste
Conveyance

Conveyance shall be present prior to waste entering the Shaft Collar Room, with
waste.

Prevents loads falling down shaft.

 Related Events: CH/RH-UG-1-005a, CH/RH-UG-10-005a
SS Waste Handling

Program - Waste
Conveyance

Conveyance shall be present prior to waste entering the Shaft Collar Room, with
waste.

Reduce consequences of loads falling
down shaft.

 Related Events: CH/RH-UG-1-005a, CH/RH-UG-10-005a
SS Waste Hoist System -

Brakes
Inspected and operating in accordance with 30 CFR 57, Subpart R Minimizes the likelihood of a hoist failure.

 Related Events: CH/RH-UG-10-004a
SS Waste Hoist System -

Brakes
Waste Hoist brakes control movement. Reduce probability of inadvertent

movement of waste up or down shaft.
 Related Events: CH/RH-UG-10-004a, CH/RH-UG-28-001a
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3.3.2.7 Worker Safety 

The HE for TRU waste handling identified a number of waste handling process hazards that could 
potentially result in worker injury or exposure to radiological and hazardous materials. Reduction of the 
risk to workers from accidents is accomplished at the WIPP primarily by SSCs (active and passive) and 
ACs that reduce the frequency or consequences of hazardous events. This is consistent with 10 CFR 
830.205 and the DID philosophy. 

For the DSA, a worker is defined as any person onsite, including workers in the WHB and UG, workers 
in other buildings onsite, and visitors under access control. For assigning consequence levels within the 
HE tables, the FW and onsite workers at other locations (CW) are assessed separately. As noted 
previously, the FW is qualitatively assessed based on both physical and radiological consequences. The 
CW is assessed semiquantitatively based on a calculation of dose (TED) at 100 meters from the release 
location. The resultant consequence levels are given in Table 3.3-5 for each HE event. Applicable 
controls specifically providing protection to the worker were selected in the HE for each of the major 
release categories and are discussed below. 

3.3.2.7.1 Fire Events 

WIPP-023, Fire Hazard Analysis for WIPP, was used for the development and evaluation of fire events. 
The fires addressed in this HA evaluation consisted of fuel-pool fires (DOE-STD-5506-2007, Event 1), 
small combustible material fires (DOE-STD-5506-2007, Event 2), small combustible material fires in the 
two WIPP enclosures (the Hot Cell Complex and the Shielded Container Storage Room) (DOE-STD-
5506-2007, Event 3), and large fires including both fuel-pool fires and combustible fires (DOE-STD-
5506-2007, Event 4). These fires are postulated to occur in the OA, WHB, and UG and are postulated to 
involve CH and/or RH waste. The fire events identified included fires caused by operational upsets and 
fires initiated inside a single waste container. These fires have the potential to breach waste containers 
and release sufficient hazardous material to potentially result in serious worker injuries. Limiting 
inhalation and absorption of airborne contaminates is essential for worker safety. Table 3.3-8 lists the fire 
events that are postulated to have unacceptable risk ranking (Risk Class I) or a marginally acceptable risk 
(Risk Class II) and require further evaluation to reduce the worker risk. 

Of the 22 fire HE events (see Table 3.3-8), five required further evaluation to reduce risk to the MOI. 
These events included a single liquid-fueled vehicle collision and fire at the waste face (Event CH-UG-1-
003a); RH waste handling equipment colliding into the CH waste face, resulting in a fire involving CH 
and RH waste (Event CH/RH-UG-1-004a); a large pool fire at the Waste Shaft (Event CH/RH-UG-1-
005a); a vehicle colliding with a CH waste array (Event CH/RH-UG-1-007a); and a large fire in the 
Waste Hoist Tower resulting in the drop of the Waste Conveyance (Event CH/RH-WHB-4-003a). 

Initial Condition number 1 and no Initial Assumptions were employed in the determination of the 
unmitigated frequency or consequence level of the five fire events above. The following controls have 
been identified as worker-safety measures during a postulated fire requiring inclusion in the TSR: 

� UG Liquid-fueled Waste Handling Vehicles. The UG liquid-fueled waste handling vehicles 
are designed to prevent and/or mitigate fires. The design includes fuel tanks and fuel delivery 
systems within the metal body of the vehicles, metal hydraulic fluid reservoirs, and reinforced 
hydraulic delivery systems with the exception of the UG transporters. The UG transporters 
have nylon-reinforced elastomer fuel cells enclosed in metal. 
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� UG Liquid-fueled Waste Handling Vehicles Fire Suppression System. The UG liquid-
fueled waste handling vehicles are equipped with a fire suppression system that suppresses 
fires associated with fuel line leaks and engine compartment fires. 

� Vehicle/Equipment Control. Liquid-fuel (e.g., vehicles, equipment) are prevented from 
entering the CH Bay and Room 108 during waste handling and waste storage modes. Liquid-
fueled vehicles and equipment are prevented from entering the CH Bay, Room 108, and Shaft 
Access Area during Waste Handling mode when CH wastes is present or during RH waste 
storage mode preventing CH fuel pool fires. 

� Vehicle/Equipment Control. Non-waste handling vehicles are prohibited within 25 feet of 
the waste face unless attended. 

� Vehicle/Equipment Control. Lube trucks are prohibited in the disposal rooms and the 
Vehicle Exclusion Zones, which prevents large pool fires in the UG. 

� Underground Liquid-fueled Vehicle/Equipment Inspection Program. Liquid-fueled 
vehicle/equipment approaching the waste face have a pre-operational check prior to use 
through the UG liquid-fueled vehicle/equipment inspection program. 

� Waste Handling Program – Surface Waste Handling Vehicle/Equipment Inspections. 
The Waste Handling Program pre-operational inspections reduce the likelihood that 
vehicles/equipment will be involved in collisions, impacts, and fires. 

� Waste Handling Program – Waste Conveyance. The Waste Conveyance is present prior to 
waste entering the Waste Shaft Collar Room, thus preventing loads from falling down the 
shaft and reducing the consequences if loads fall down the Waste Shaft. 

3.3.2.7.2  Explosion Events 

The explosions addressed in this evaluation include explosion (deflagration/detonation) external to waste 
container(s) (DOE-STD-5506-2007, Event 5). This explosion is postulated to occur in the OA and is 
postulated to involve CH and/or RH waste. The release of material due to deflagration/detonation external 
to waste container(s) would be due primarily to the pressure wave of the explosion and/or shrapnel or 
missiles produced by the explosion impacting waste container(s). The waste container internal 
deflagration occurs inside a waste container and is due to ignition of flammable gases while moving the 
container. Table 3.3-8 lists the explosion events that are postulated to have an acceptable risk (Risk 
Class III) but that were carried forward due to the high consequence to the worker and MOI. 

One of the four explosion HE events (see Table 3.3-8) required further evaluation to reduce MOI 
consequence. This event is an explosion outside the WHB (Event CH/RH-OA-5-001a) and internal drum 
deflagration in outside locations. 

Initial Assumptions 5, 6, and 7 were employed in the determination of the unmitigated frequency or 
consequence level of this explosion event. The following control for protecting only workers during an 
explosion has been identified as worker-safety measures requiring inclusion in the TSR: 

� Vehicle/Equipment Control. The control of vehicles and equipment preclude fuel tanker 
trucks from interacting with waste containers. This reduces the likelihood that the tanker 
truck would collide with the waste containers. 
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3.3.2.7.3 Loss of Confinement Events 

The LOC events addressed in this evaluation include mechanical insults from vehicle/equipment 
(DOE-STD-5506-2007, Event 9) and drops, impacts, or spills from a variety of causes, including missiles 
and mishandling (DOE-STD-5506-2007, Event 10). These LOC events are postulated to occur in the UG 
and are postulated to involve CH and/or RH waste. Table 3.3-8 lists the LOC events that are postulated to 
have a marginally acceptable risk (Risk Class II) or an acceptable risk (Risk Class III) and require further 
evaluation to reduce the MOI consequence or risk. 

One of the six LOC HE events (see Table 3.3-8) required further evaluation to reduce MOI consequences. 
This event is dropping of waste containers down the shaft (Event CH/RH-UG-10-005a). The risk ranking 
of the events is reduced to an acceptable level (Risk Class IV) through the application of SSCs, SACs, 
and/or PACs as indicated in Table 3.3-5. 

No Initial Conditions or assumptions were employed in the determination of the unmitigated frequency or 
consequence level of Event CH/RH-UG-10-005a. The following controls for protecting only workers 
during an LOC event have been identified as worker-safety measures requiring inclusion in the TSR: 

� Waste Handling Program – Surface Waste Handling Vehicle/Equipment Inspections. 
The Waste Handling Program pre-operational inspections reduce the likelihood that 
vehicles/equipment will be involved in collisions, impacts, and fires. 

� Waste Handling Program – Waste Conveyance. The Waste Conveyance is present prior to 
waste entering the Waste Shaft Collar Room, thus preventing or reducing the consequences 
of loads from falling down the shaft. 

3.3.2.7.4 Direct Exposure Events 

Direct exposure events addressed in this evaluation include direct radiation exposure and contact hazards 
associated with hazardous material (DOE-STD-5506-2007 Event 13) and are postulated to occur in the 
OA, WHB, or UG. The direct exposure events addressed are due to ionizing radiation within the CH or 
RH waste containers, potential contamination on the waste containers, and decay product buildup on high 
efficiency particulate air (HEPA) filters. The ionizing radiation is associated with the waste material or 
the HEPA filter media. The hazardous material events are associated with bulk chemicals stored and used 
at WIPP and to a much lesser degree with chemical contamination associated with the CH or RH waste. 
All six direct radiation exposure events identified in Table 3.3-5 have an acceptable level without the 
application of controls. However, the Radiation Protection Program provides a general level of protection 
for the FW from this hazard as well as the GFE RH shipping container (Initial Assumption 1). All five 
hazardous material exposure events identified in Table 3.3-5 have an acceptable level without the 
application of controls. As noted in Section 3.3.2.2, the Hazardous Material Protection SMP provides a 
general level of protection for the FW from the hazard associated with the bulk chemicals. 

3.3.2.7.5 Nuclear Criticality Events 

The nuclear criticality events are included in this evaluation (DOE-STD-5506-2007) and are postulated to 
occur in the OA, WHB, or UG with either CH or RH waste. General causes for this event are an error by 
the generator in packaging of fissile material or an inadvertent introduction of either moderation or 
reflection into the waste container. All four nuclear criticality events identified in Table 3.3-5 have an 
acceptable level without the application of controls. The criticality event frequencies are taken from 
criticality analyses (WIPP-016; WIPP-020). These analyses assume that generator sites prepare waste 
containers shipped to WIPP in accordance with the WIPP WAC and TRAMPACs, but also include upset 
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conditions such as incorrectly packaged waste containers. If WIPP is notified of a waste container that 
was improperly packaged by the generator, the container will be dispositioned through the Noncompliant 
Container Response Program. 

3.3.2.7.6 Externally Initiated and Natural Phenomenon Hazard Events 

Externally initiated events addressed in this evaluation include aircraft impacts (DOE-STD-5506-2007, 
Event 15), external vehicle accident impacts (DOE-STD-5506-2007, Event 16; DOE-STD-5506-2007, 
Event 17), external explosion (DOE-STD-5506-2007, Event 18), and external fire (DOE-STD-5506-2007, 
Event 19). The NPH-initiated events addressed in the evaluation include lightning (DOE-STD-5506-
2007, Event 20), high wind (DOE-STD-5506-2007, Event 21), tornado (DOE-STD-5506-2007, Event 
22), snow/ice/volcanic ash buildup (DOE-STD-5506-2007, Event 23), and seismic events (DOE-STD-
5506-2007, Event 24; DOE-STD-5506-2007, Event 25). In addition to the DOE-STD-5506-2007 
minimum event list, five events have been analyzed in the WIPP HE. These events include external or 
internal flooding (Event 26), loss of power (Event 28), loss of ventilation (Event 29), and UG roof fall 
(Event 30). Events 26, 28, and 29 can have internal, external, and/or NPH initiators and are not unique to 
WIPP. The final event (Event 30, UG roof fall) is initiated by the NPH associated with the nature of the 
mine. This event is unique to the WIPP facility. These events are postulated to occur in the EXT, OA, 
WHB, and UG and are postulated to involve CH and/or RH waste. Table 3.3-8 lists the externally and 
NPH-initiated events that are postulated to have a worker and MOI unacceptable risk ranking (Risk 
Class I) and require further evaluation to reduce the risk. 

Two of the three externally or NPH-initiated HE events (see Table 3.3-8) required further evaluation to 
reduce worker and MOI consequence. These events, which included a tornado impacting waste 
(CH/RH-WHB-22-001a) and seismic event (CH/RH-WHB-25-001a) damaging the WHB were reduced to 
an acceptable level through the application of SSCs and SACs as indicated in Table 3.3-5. 

Initial Condition number 1 and Initial Assumptions 1, 6, and 7 were employed in the determination of the 
unmitigated consequence level of the NPH-initiated events above. Only the noncombustible construction 
of the WHB control is required for inclusion in the TSR. 

3.3.2.8 Environmental Protection 

The potential for airborne radiological releases in the event that waste containers are breached is the 
primary concern with respect to TRU waste handling, storage, and disposal operations. The potential for 
radiological releases is minimized by those preventive and mitigative design features and ACs identified 
in Section 3.3.2.3. The features that provide DID also provide environmental protection. Additional 
protection from hazardous materials and waste is described in Chapter 8.0. 

3.3.2.9 Accident Selection 

Event selection is the process of identifying the events that require further evaluation in a mitigated 
hazard evaluation or an AA. Events are identified for further evaluation based on the risk ranking for each 
of the receptors. A significant risk to the co-located worker or the MOI was identified as an event whose 
frequency resulted in an unacceptable risk ranking (Risk Class I) or a marginally acceptable risk ranking 
(Risk Class II) in the HE table (Table 3.3-5). Events characterized as having a high public consequence 
level (i.e., challenge to the evaluation guideline) were also carried forward for further evaluation in the 
mitigated AA. The remaining events were not carried forward to the AA. The HE events that are carried 
forward in the AA are given in Table 3.3-8. 
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Table 3.3-8. Hazard Evaluation Events Requiring Further Evaluation 

Event 
Number 

U
nm

iti
ga

te
d 

Fr
eq

ue
nc

y Unmitigated 
Consequences Unmitigated Risk

Mitigated Hazard 
Evaluation 
Performed 

(Controls to be 
selected/credited) 

(I or II) 

Accident 
Analysis 

Performed 
(Public 

protection) 
(High to the MOI)

FW CW MOI FW CW MOI 

CH-UG-1-001a U L H M III I II Y N 

CH-UG-1-002a U L H M III I II Y N 

CH-UG-1-003a U L H H III I I Y Y 

CH-WHB-1-001a U L H M III I II Y N 

CH/RH-UG-1-001a U L H M III I II Y N 

CH/RH-UG-1-002 U L H M III I II Y N 

CH/RH-UG-1-004a U L H H III I I Y Y 

CH/RH-UG-1-005a EU L H H IV II II Y Y 

CH/RH-UG-1-007a U L H H III I I Y Y 

CH/RH-WHB-1-001a U L H M III I II Y N 

CH-WHB-2-001a U L H L III I III Y N 

CH/RH-UG-2-001a U L M L III II III Y N 

CH/RH-UG-2-002a A L H L III I III Y N 

CH/RH-WHB-2-001a A L M L III II III Y N 

CH/RH-WHB-2-002a A L H L III I III Y N 

CH-WHB-3-001a U L M L III II III Y N 

RH-WHB-3-001a A L M L III II III Y N 

CH-WHB-4-001a U L H M III II II Y N 

CH-WHB-4-005a EU L H M IV II III Y N 

CH/RH-WHB-4-001a U L H M III I II Y N 

CH/RH-WHB-4-002a U L H M III I II Y N 

CH/RH-WHB-4-003a BEU L H H IV III III N Y 

CH/RH-OA-5-001a BEU H H M III III III N M 

CH-UG-6-001a U H L L I III III Y N 

CH-WHB-6-001a U H L L I III III Y N 
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Event 
Number 

U
nm

iti
ga

te
d 

Fr
eq

ue
nc

y Unmitigated 
Consequences Unmitigated Risk

Mitigated Hazard 
Evaluation 
Performed 

(Controls to be 
selected/credited) 

(I or II) 

Accident 
Analysis 

Performed 
(Public 

protection) 
(High to the MOI)

FW CW MOI FW CW MOI 

RH-WHB-6-002a U H L L I III III Y N 

CH/RH-UG-9-002a A L M L III II III Y N 

CH/RH-UG-9-003a A L M L III II III Y N 

CH-WHB-10-002a A L M L III II III Y N 

CH-WHB-10-003a U L M L III II III Y N 

CH/RH-UG-10-005a EU L H H IV II II Y Y 

CH/RH-WHB-19-001a U L H M III I II Y N 

CH/RH-WHB-22-001a BEU L H H IV III III N Y 

CH/RH-WHB-25-001a U L M L III II II Y N 

CH/RH-WHB-28-001a U L H L III I III Y N 

3.4 ACCIDENT ANALYSIS 

This section quantitatively analyzes the postulated accident scenarios selected for AA, consistent with the 
selection criteria identified in DOE-STD-5506-2007. The purpose of the AA is to identify SC SSCs and 
SACs necessary to maintain accident consequences such that the accident evaluation guideline criterion 
of 25 rem for the MOI is not exceeded or significantly challenged (established as exceeding 10 rem in 
DOE-STD-5506-2007) (i.e., below the high consequence level established in Table 3.3-2). To establish 
SC SSCs and/or SAC controls, the accident consequences are analyzed for the MOI located at the site 
boundary. Additionally, the AA evaluation includes all events from the HE table (Table 3.3-5) that posed 
an unacceptable risk ranking (Risk Class I) or a marginally acceptable risk ranking (Risk Class II) to the 
MOI without respect to consequence level. The controls established to reduce these events to an 
acceptable level (Risk Class III or IV) are identified as controls when the HE-established unmitigated 
MOI consequence level is below high or the primary control selection reduces the high consequence level 
to a moderate consequence level but does not reduce the risk ranking to an acceptable level. 

The models and assumptions used in the analysis for determining the amount of radioactivity released to 
the environment and the extent of exposure to the MOI are provided in the following sections and are 
consistent with the guidance given in DOE-STD-5506-2007 to meet the requirements of 
DOE-STD-3009-94. The conservatism in the assumptions over-estimates rather than underestimate 
potential consequences consistent with DOE-STD-3009-94. This provides a reasonable assurance that the 
safety envelope of the facility is defined, the design of the facility is adequate, and the TSRs derived will 
provide for the protection of the MOI, the worker, and the environment. 

The HE included operational, external, and NPH events. For completeness, the AA evaluation includes 
events from each of the major categories addressed in DOE-STD-5506-2007 that have potential 
consequences to the MOI (internally initiated fire, explosion, LOC; externally initiated events; and NPH-
initiated events). The activity released to the environment and resultant dose (TED) is given for each of 
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these AA events. The AA events retain the alpha-numeric designator assigned in the HE. No effort was 
made to further collapse the postulated events. 

3.4.1 Methodology 

3.4.1.1 Source Term 

The ST is calculated using the five-factor formula outlined in DOE-STD-5506-2007, as taken from the 
DOE-HDBK-3010-94. Complex postulated accident scenarios (e.g., tine puncture with collision) may 
employ multiple five-factor formula calculations that are added together to get the ST for the event, which 
results in the following equation: 

 ST = �(MARj × DRj × ARFj × RFj × LPFj) 

Where: 

ST =  Total Source Term (PE-Ci) 
MARj =  Material at risk for scenario j (PE-Ci) 
DRj =  Damage Ratio for scenario j 
ARFj =  Airborne Release Fraction for scenario j 
RFj =  Respirable Fraction for scenario j 
LPFj  =  Leak Path Factor for scenario j. 

The first two parameters are directly related to the specification of the inventory. The MAR is the amount 
of radioactive material available to be acted upon by a given physical stress. The DR is the fraction of 
MAR that is actually acted upon by the physical stress. From these definitions, a degree of 
interdependence exists between the definitions of the MAR and DR because various combinations of 
MAR and DR values can be used to define the same product value. For the postulated AA in this 
document, the MAR is expressed as a product of the number of containers of TRU waste and/or waste 
container assemblies involved in the postulated event and the maximum activity associated with the waste 
container/waste container assembly. 

The ARF is the coefficient used to estimate the amount of material that can be suspended in the 
atmosphere and made available for airborne transport under the specific set of induced physical stresses. 
The RF is the fraction of airborne radionuclides (as particles) that can be transported through air and 
inhaled into the human respiratory system and is commonly assumed to include particles 10 microns 
aerodynamic equivalent diameter or less. Within DOE-STD-5506-2007, the ARF and RF terms are 
specified as a single term ARF*RF. Additionally, an effective ARF*RF may be calculated for 
complex STs. 

The LPF is the fraction of the radionuclides made airborne that challenge the interface of the facility and 
ambient environment (i.e., these radionuclides do not get filtered or deposited inside the facility as a result 
of natural mechanisms). 

3.4.1.2 Material at Risk 

As noted in Section 3.4.1.1, the MAR is expressed as a product of the number of waste container or waste 
container assemblies involved in the postulated event and the maximum activity associated with the waste 
container/waste container assembly. The waste container and waste container assembly are dependent on 
the type of TRU waste (CH or RH) and the form of the waste. The MAR for each individual postulated 
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accident event is given with the event description including any reduction in MAR due to mitigation of 
the event. 

The WIPP receives waste containers from various generators. The waste containers are assembled by the 
generator in standard waste assembly configurations (Table 3.3-6) and placed in DOT Type B shipping 
containers for over-the-road transportation to WIPP. 

The generator limits the radiological inventory of each individual waste container as given in Table 3.3-6 
based on type of material being packaged and waste container type. Once inside the WIPP WHB, the 
waste containers are removed from the shipping containers and transported to the UG. The CH waste is 
transported to the UG on facility pallets, which are limited to four waste assemblies (in two two-tier 
stacks), two TDOPs, or one SLB2. The RH waste is transported to the UG using an RH waste cask. 

From Table 3.3-6, the CH MAR is dependent on multiple factors, which lead to a number of possible 
CH waste configurations. The determination of TED associated with each postulated event scenario will 
be analyzed for a number of configurations. For example, a fuel-pool fire in the CH Bay could involve 
waste in drums or POCs in three-pack, four-pack, or seven-pack configurations; shielded container 
assemblies; direct-loaded SWBs; SLB2s; or drums overpacked in other drums, SWBs, SLB2s, or TDOPs. 
Additionally, the waste form dictates the inventory of each container. A drum containing solidified or 
vitrified waste may contain over 20 times the activity of a drum containing other material forms (e.g., 
contaminated combustible solids such as job control waste). To facilitate the calculation of doses for each 
scenario involving CH waste, the following six waste configurations were analyzed, which are bounding 
and representative of CH waste configurations: 

1. Direct-loaded CH drums. The direct-loaded drums are assumed to be 55-gallon drums in a 
seven-pack arrangement because this configuration results in the maximum PE-Ci per waste 
assembly for direct-loaded drums. These drums contain neither POCs nor solidified or 
vitrified waste. 

2. Shielded containers. The shielded container is designed to hold an inner 30-gallon container 
of RH waste. Shielded container assemblies consist of a three-pack arrangement. 

3. Direct-loaded CH SWBs or SLB2s. 

4. Overpacked CH waste containers. The direct-loaded CH waste containers are assumed to 
be in 85-gallon overpacks in a four-pack arrangement. The inventory of the waste assembly 
containing an overpacked drum is not dependent on the number of drums in the assembly. As 
noted in Table 3.3-6, an overpacked drum is limited to 1,100 PE-Ci and the waste assembly 
containing the overpacked drum is limited to 1,200 PE-Ci. 

5. Drums containing POCs. The POC is a 55-gallon drum. The waste assembly is a seven-
pack arrangement with each drum containing a pipe component, which results in the 
maximum PE-Ci per waste assembly for POCs. 

6. Drums with solidified or vitrified waste. The drum containing the solidified or vitrified 
waste is assumed to be a 55-gallon drum. The waste assembly is assumed to be a seven-pack 
arrangement with each drum containing solidified or vitrified waste, which results in the 
maximum PE-Ci per waste assembly for drums with solidified or vitrified waste. 

The analysis limits the waste within the CH Bay or Room 108 to an equivalent of 80 waste assemblies 
with a maximum of 32 waste assemblies within any one storage location. Additionally, the analysis limits 
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the waste within the RH portion of the WHB RH to two RH shipping containers in the RH Bay and 
12 RH waste drums in the Upper Hot Cell. The outside parking area is limited to 50 DOT Type B CH 
shipping containers and 12 DOT Type B RH shipping containers. Additionally, DOT Type B shipping 
containers are assumed not to be opened until they are within the WHB. 

3.4.1.3 Damage Ratio 

From DOE-HDBK-3010-94, the DR is that fraction of material actually impacted by the accident 
conditions. Waste containers are damaged by fires; explosions; LOC events, which include drops, 
punctures, and crushes; and external and NPH events. The DRs applied to each event were consistent with 
DOE-STD-5506-2007, Section 4.4, and are given in Table 3.4-1. 

Table 3.4-1. Waste Container Damage Ratios 

Postulated Accident Stress Drum 
DR 

SWB, SLB2, 
and RH 

Canister DR 

Overpacked 
Container* 

DR 
POC DR 

Solidified or 
Vitrified 

Waste DR 

Lid loss 1.0 NA NA NA NA 
Seal failure < 10 drums or 2 SWBs 1.0 1.0 0.1 0 0.1 
Seal failure � 10 drums or 2 SWBs 0.5 0.5 0.1 0 0.1 
Puncture from tine or shrapnel 0.1 0.05 0.05 0.05 0.05 
Low impact 0.01 0.01 0.005 0 0.005 
Moderate impact 0.1 0.1 0.05 0 0.05 
High impact 1.0 1.0 0.5 0 0.5 
First- or second-tier drop 0 0 0 0 0 
Third-tier drop 0.01 0.01 0.005 0 0.005 
Fourth-tier drop 0.1 0.1 0.05 0 0.05 
Vertical crush 0.5 0.5 0.25 0 0.25 
Drop down shaft 1 1 1 0.5 0.5 
Code of record event building collapse 0.001 0.001 0.0005 0.0 0.0005 
Building collapse 0.01 0.01 0.005 0.0 0.005 

NA = not applicable 
* The Facility Cask is considered to be an overpack for the RH waste canister. 

As noted in Section 3.4.1.2, waste containers enter the WIPP facility as a payload in either a CH shipping 
container or an RH shipping container. The shipping containers have been designed and certified as 
DOT Type B shipping containers when the containers are closed (a vacuum has been drawn on the 
container, all lids are properly closed, and the impact limiters are properly placed and secured to the RH 
shipping container). The shipping container certification testing included a sequence of tests that 
(1) dropped the closed containers multiple times from 30 feet onto an unyielding surface; (2) dropped the 
containers multiple times onto a 6-inch-diameter bar; (3) placed the containers within an outdoor, 
engulfing, 30-minute fire of JP-4 type jet fuel; and (4) submitted the containers to a simulated submersion 
test. The closed shipping containers, although damaged, survived the tests in that they did not release their 
payload contents. For outside events (not in the WHB), the shipping containers are modeled as being 
within their design criteria, and a DR of 0 is applied. 

When the shipping containers are within the WHB, they are considered inside the impact testing 
parameters (DR of 0 is applied), but outside the thermal testing parameters. The testing was performed 
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outside, because the presence of the building changes the thermal exposure profile that the container 
would experience. However, the shipping containers are not anticipated to catastrophically fail during a 
fire because they have been shown to be of robust design and tested to survive a series of extreme 
conditions. Taking the container survivability during testing into account, the overpack of sound integrity 
DR is reduced by a factor of 10. This additional factor of 10 takes into account the overall robustness of 
the design. Thus, for fire scenarios involving a shipping container inside the WHB, the DR becomes 0.01 
for direct-loaded drums, SWBs, and RH canisters; 0.005 for overpack containers and solidified/vitrified 
waste drums; and 0 for drums containing POCs. The DRs are applied until the waste container is removed 
from the shipping container. The lids are removed from the top of the shipping containers and would not 
reduce the effectiveness of the shipping container protecting its payload from an impact event or from 
direct flame impingement. 

Key assumptions associated with the assignment of DRs are as follows: 

� TRU waste in the WIPP facility is in waste containers that are of sound integrity and the lids 
remain closed. 

� Shipping containers reduce the amount of radionuclides released from their inner containers 
when involved in a fire event inside the WHB. 

� DOT Type B shipping containers (opened or closed) prevent a release of radionuclides from 
mechanical insults associated with explosion events and LOC events. 

� DOT Type B shipping containers prevent a release of radionuclides from fire events outside 
the WHB. 

3.4.1.4 Airborne Release and Respirable Fractions 

The ARF*RF values that were used in the analysis of postulated events were taken directly from 
DOE-STD-5506-2007 (Section 4.5, Table 4-5.1) and are given in Table 3.4-2 for events with a thermal 
release mechanism and in Table 3.4-3 for a mechanical insult release mechanism. The values were 
selected based on waste container contents and postulated event scenario. From DOE-STD-5506-2007, 
TRU waste is analyzed in two basic material forms (contaminated combustible solids and 
solidified/vitrified waste). 

Table 3.4-2. Fire ARF*RF from DOE-STD-5506-2007 

Waste Form Fire ARF*RF 
Low-stress 

Impact 
ARF*RF 

High-stress 
Impact 

ARF*RF 

Contaminated combustible solid outside a waste container 1E-2 1E-4 2E-3 
Contaminated combustible solid inside a waste container 5E-4 1E-4 2E-3 
Solidified/vitrified waste 1E-6 7E-5 7E-4 
 

Table 3.4-3. Mechanical Insult ARF*RF from DOE-STD-5506-2007 

Mechanical Stress 
Contaminated 
Combustible 
Solid ARF*RF 

Solidified/Vitrified 
Waste ARF*RF 

Spill or impact (not reducing the volume by greater than 25%) 1E-4 7E-5 

High stress impact (reducing the volume by greater than 25%) 2E-3 7E-4 
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From DOE-STD-5506-2007, lid loss and content ejection only happens with drums directly loaded with 
contaminated combustible solids. The ARF*RF value for lid loss and content eject is a combination of the 
fire ARF*RF inside and outside the drum as well as impact ARF*RF because material ejected from the 
drum will impact the floor before burning. DOE-STD-5506-2007 specifies that 33 percent of the contents 
are ejected onto the floor and that 67 percent of the contents stay in the drum. Thus, the effective 
ARF*RF for lid ejection/content loss is 3.7E-3 (0.33*1E-2 + 0.33*1E-4 + 0.67*5E-4). 

For those events involving vehicle impact (low-stress event), the DR from the vehicle impact portion of 
the event becomes the fraction burning unconfined in the fire portion of the event. For example, drums 
crushed by a vehicle traveling at a low speed are assigned a DR of 0.1 from Table 3.4-1. The effective 
ARF*RF for the impact and fire involving the impacted drums is 1.5E-3 (0.1*1E-2 + 0.9*5E-4). 

DOE-STD-5506-2007 specifies that the internal deflagration will only result in lid loss and content 
ejection for waste drums. The standard specifies that the internal deflagration will eject 40 percent of the 
contents and 5 percent of that material will be ignited by the deflagration and burn unconfined. The 
ejected materials will also be subjected to flexing in air, which has the same ARF*RF as a spill. The 
60 percent of the contents that remains in the container is subjected to confined manner. Thus, the 
effective ARF*RF for internal deflagration is 5.4E-4 (0.4*1E-4 + 0.4*0.05*1E-2 + 0.6*5E-4). 

For the seismic event with a subsequent fire involving direct-loaded CH drums or SWBs, the DR from the 
building-collapse portion of the event becomes the fraction burning unconfined in the fire portion of the 
event. For drums or SWBs impacted by a building collapse during a design basis seismic event 
(DR = 0.001), the effective ARF*RF for the fire involving the impacted drums is 5.1E-4 
(0.001*1E-2 + 0.999*5E-4). For drums or SWBs impacted by a building collapse during a Beyond 
Design-basis(DR = 0.01), the effective ARF*RF for the fire involving the impacted drums is 6.0E-4 
(0.01*1E-2 + 0.99*5E-4). 

3.4.1.5 Leak Path Factor 

For the unmitigated and mitigated analysis, an LPF of 1 was conservatively assumed as directed by 
DOE-STD-5506-2007 (Table 6.3-1).  

3.4.1.6 Dose-per-Activity Modeling 

The TED for the onsite worker at 100 meters and for the MOI at 2.9 kilometers was calculated for the 
WIPP DSA using the MACCS2 Code Version 1.13.1 (RSICC 2006) in accordance with the methodology 
outlined in DOE-STD-5506-2007 and DOE Office of Health, Safety, and Security (HSS) Safety Bulletin 
2011-02, Accident Analysis Parameter Update. The TED calculations are based on the release of a single 
curie of plutonium-239 from ground level directly to the environment (i.e., not passed through filtration). 
All TED values are reported for the 95th quantile dose level. 

The maximum resultant TED incurred by the onsite worker at 100 meters has been calculated to be 630 
rem per curie for a three minute release, 430 rem per curie for a 20-minute release, and 260 rem per curie 
for a two hour release. The maximum resultant TED incurred by the MOI has been calculated to be 
2.9 rem per curie for a three-minute release, 2.0 rem per curie for a 20-minute release, and 1.1 rem per 
curie for a two-hour release. 

The TED factor is selected based on the airborne release duration for the particular release mechanism 
being modeled, and on whether the release occurs outdoors or within a building structure. A shorter 
release duration for the same number of curies results in less plume meander, resulting in less plume 
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dispersion, and therefore, larger radiological doses. The airborne release duration is not to be confused 
with fire duration in events modeling airborne releases from a fire. 

The TED for an outdoor release is modeled as a three-minute release for an energetic release, a 20-minute 
release for a moderately fast release mechanism such as a pouring type of spill, and a two-hour release for 
slow releases. An outdoor release does not provide any mechanisms to aid or promote dispersion other 
than increased wind velocity and atmospheric instability. 

Events that result in a release in the WHB or in the UG are conservatively modeled as two-hour releases. 
A two-hour release is judged to be reasonably conservative for selecting TED factors and is consistent 
with Appendix A of DOE-STD-3009; which specifies exposure durations of two-hours for most events 
and eight-hours for slowly developing scenarios. The presence of building structures give dispersion time 
and space to spread the plume prior to releasing from the structure either by slowing down the release to 
the outside environment, or by releasing the airborne material from the building structures at multiple 
release points. 

In accordance with HSS Safety Bulletin 2011-02, a WIPP site specific dry deposition velocity of 
0.0028 meters per second was developed using GENII, version 2. In addition, the surface roughness 
length has also been updated to use a 10 centimeter surface roughness length. The details of the updated 
dry deposition velocity and surface roughness are described in WIPP-045, GENII Version 2 Deposition 
Velocity of Unmitigated/Unfiltered Release. 

3.4.1.7 Consequence 

Consequence assessment calculations are determined for the MOI located at the site boundary 
(at approximately 2.9 kilometers) for releases from the WHB and the UG exhaust shaft vent. Atmospheric 
transport is the only significant release and exposure pathway during normal operations and accident 
conditions during the disposal phase. Based on the site characteristics information in Chapter 1.0, surface 
water and groundwater transport from normal or accidental releases of radioactive material is not 
considered. 

For each postulated accident event, the TED incurred by the MOI is calculated by multiplying the ST or 
activity (PE-Ci) being released into the atmosphere by the unit dose per activity incurred by the receptor 
of interest as shown in the following:  

Di = ST × TEDi 

Where: 

Di =  TED incurred by receptor i (rem) 
ST =  Source Term for event of interest (PE-Ci) 
TEDi  =  Receptor i unit dose per activity (rem/PE-Ci). 

3.4.2 Design-basis Accidents 

The DBAs are used to estimate the potential unmitigated and mitigated consequences along with the 
response of the WIPP SSCs to the range of accident scenarios that bound the envelope of accident 
conditions. 
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3.4.2.1 Event CH-UG-1-003a – Single Liquid-fueled Vehicle Collision and Fire at Waste Face 
(Pool Fire) 

Event CH-UG-1-003a is a consolidated event from the HE table that has both a public unmitigated 
consequence level of high and an unacceptable public unmitigated analysis risk ranking (Risk Class I); 
thus, the event requires further analysis to reduce the frequency and/or consequence level associated with 
event. The event encompasses a number of HA events that are both bounding and representative of 
hazardous conditions at the WIPP facility. The following bounding and representative HA events were 
assessed in the HE as having an unmitigated public risk ranking of unacceptable (Risk Class I) or 
marginally acceptable (Risk Class II) or an unmitigated public consequence level of high: 

� HA Event CH-UG-1-003b. Forklift with tines collides and punctures waste array with tines, 
resulting in a fire. 

� HA Event CH-UG-1-003c. Loaded transporter collides with the waste stack array, resulting 
in a fire. 

� HA Event CH-UG-1-003d. Electric cart or electric manlift collides with waste array, 
resulting in a fire. 

� HA Event CH-UG-1-003e. Loaded CH forklift with push/pull attachment collides with 
waste stack array, resulting in a fire. 

� HA Event CH-UG-1-003f. Collision at the waste face with mining equipment results in 
a fire. 

� HA Event CH-UG-1-003g. Non-waste handling equipment collides with waste array, 
resulting in a fire. 

� HA Event CH-UG-1-003h. Fuel-pool fire occurs at the waste face with mining equipment. 

� HA Event CH-UG-1-003i. Fuel-pool fire occurs at the waste face with the CH forklift. 

� HA Event CH-UG-1-003j. Fuel-pool fire occurs at the waste face with the CH transporter. 

3.4.2.1.1 Event CH-UG-1-003a Scenario Development 

The process of underground waste emplacement includes the use of liquid-fueled vehicles to transport the 
waste from the Waste Shaft Station to the active waste disposal panel(s)/room(s). Liquid-fueled vehicles 
are the major source for fuel-pool fires in the underground. Fuel pools are formed from fuel or hydraulic 
leaks, which may be a result of a collision. Fuel pools are subject to ignition from onboard and offboard 
ignition sources (electrical, thermal, or collision). The bounding scenario for this event involves a 
collision of UG CH waste handling equipment into the CH waste disposal array waste face with a 
subsequent fire. 

The unmitigated event frequency level has been qualitatively assessed to be U, based on the number of 
layers of failure that must occur for a liquid fuel-pool fire to occur and engulf a large number of waste 
containers. A leaking fuel tank or hydraulic line/reservoir must leak or rupture and form a fuel pool under 
waste containers. The liquid fuel must become ignited after the pool has formed. If the fuel is ignited 
before the pool is formed, the fire will engulf a smaller number of waste containers or may not engulf any 
waste containers. The UG waste handling equipment is diesel powered and uses high flashpoint 
temperature hydraulic fluids, both of which impede ignition and are judged to move the probability of the 
event into the lower portion of the EU frequency level. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 3-205 

3.4.2.1.2 Event CH-UG-1-003a Source Term Analysis 

For this HE event (Table 3.3-5), the unmitigated HE public consequence level of high (15 rem) was 
calculated based on the bounding scenario involving a 41-ton RH forklift collision with the waste array 
with a subsequent fuel-pool fire. Based on the fire hazard calculation (WIPP-036) and the fire exposure 
modeling for the underground (WIPP-036), the liquid fuel-pool was formed from approximately 
100 gallons of de-rated combustible liquid plus the tire set and modeled to have a 28.5-foot diameter with 
the pool centered on the forklift. 

This event is mitigated by limiting the vehicles at the CH waste face to only those required to perform 
CH waste disposal. Thus, the bounding mitigated scenario involves a loaded 6-ton forklift, not the 41-ton 
RH forklift. The 6-ton forklift carries a smaller volume of fuel and thus creates a smaller fuel pool. Based 
on WIPP-036, the pool consists of approximately 28 gallons of de-rated combustible liquid and is 
modeled to have a 15-foot diameter with the pool (approximately 176 square feet (ft2)) centered on the 
forklift. The bounding CH waste configuration involves SWBs (WIPP-001). 

The bounding ST for this event involves 54 SWBs: 9 SWBs are damaged by the forklift collision and are 
engulfed in the fire; 27 SWBs are engulfed in the fire but not damaged by the collision; and 18 SWBs are 
adjacent to the fire. The 9 SWBs damaged by the collision are assigned a DR of 0.1 for the impact and a 
DR of 1.0 for their subsequent unconfined burning. The remaining 45 SWBs are all conservatively 
postulated to experience seal failure and burn in a confined manner only with a DR of 0.5. 

The effective ARF*RFs for this scenario are 1.0E-04 for the SWBs damaged by the collision and 1.5E-03 
for their subsequent unconfined burning. The SWBs postulated to experience seal failure are given an 
effective ARF*RF of 5.0E-04. An LPF of 1 is assumed for the unmitigated analysis. The resultant source 
term for this postulated event is calculated as follows: 

ST =  STdamage + STunconfined + STseal failure =  0.05 PE-Ci  

+ 7.3 PE-Ci + 6.3 PE-Ci =13.7 PE-Ci 

STdamage = (560 PE-Ci/SWB × 9 SWBs × 0.1 × 1E-4 × 1) = 0.05 PE-Ci 

STunconfined = (560 PE-Ci/SWB × 9 SWBs × 1 × 1.5E-3 × 1) = 7.3 PE-Ci 

STseal failure = (560 PE-Ci/SWB × 45 SWBs × 0.5 × 5E-4 × 1) = 6.3 PE-Ci 

3.4.2.1.3 Event CH-UG-1-003a Consequence Analysis 

The resultant unmitigated TED incurred by the MOI is 15 rem. 

3.4.2.1.4 Event CH-UG-1-003a Comparison to Evaluation Guideline 

The unmitigated and mitigated MOI doses are classified as high by the DOE-STD-5506-2007 criteria 
(Table 3.3-2). The unmitigated MOI dose exceeds the DOE-STD-3009-94 evaluation guideline while the 
mitigated MOI dose is considered to challenge the DOE-STD-3009-94 evaluation guideline. 

The initial unmitigated public risk ranking of this event is unacceptable (Risk Class I), based on an 
unmitigated frequency level of U and an unmitigated consequence level of high. Thus, further controls are 
evaluated for reduction of the frequency level or further reduction in the consequence level of the event. 
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3.4.2.1.5 Summary of Controls for Event CH-UG-1-003a 

The first set of fuel-pool fire event controls in DOE-STD-5506-2007 limit the size of the fire. The listed 
preferred control is automatic fire suppression system or vehicle fuel limit, and the alternate fire 
protection controls are listed as needing to be approved by a qualified Fire Protection Engineer, with 
example alternate controls being flammables and combustibles limits. These preferred controls have 
limited applicability in the UG and were applied together, not individually. The UG does not have a fire 
suppression system; however, the UG waste handling vehicles have an automatic fire suppression system 
designed to suppress engine fires. This system is credited as part of the vehicle’s overall design and 
operation. UG liquid-fueled waste handling vehicles are designed to prevent and/or mitigate fires. The 
design includes fuel tanks and fuel delivery systems inside the metal body of the vehicle, metal hydraulic 
fluid reservoirs, and reinforced hydraulic delivery systems, with the exception of the UG transporters. The 
UG transporters have nylon-reinforced elastomer fuel cells enclosed in metal. UG waste-handling 
vehicles also contain a hydraulic fluid with high ignition temperatures. These design features reduce the 
likelihood of fire initiation, equipment failures, and damage from collisions. These vehicles are operated 
by trained personnel who perform pre-operational checks of the equipment for operability and for fuel 
leaks before using the equipment. In addition, liquid-fueled non-waste handling equipment is prohibited 
< 25 feet from the waste when unattended. The equipment design along with the ACs reduces the 
likelihood of the fuel-pool fire and collision associated with the event. The application of the preventive 
and mitigative controls reduces the bounding CH-UG-1-003a HA event scenario public risk ranking to a 
marginally acceptable level (Risk Class II). These preventive and mitigative controls are designated as SC 
or SS SSCs or SACs because they are the primary controls selected to reduce the public risk to an 
acceptable level. 

The representative CH-UG-1-003a HA events involve CH waste activities at the CH disposal array waste 
face, as well as mine maintenance activities near an active or static waste face. The bounding scenario 
preventive controls apply to all representative Event CH-UG-1-003a HA scenarios. Thus, the mitigated 
frequency level is EU for the CH waste activity HA events and BEU for the mine maintenance activity 
HA events. 

The application of the bounding HA event preventive and mitigative controls reduces the CH activity 
representative Event CH-UG-1-003a HA scenario public risk ranking to a marginally acceptable level 
(Risk Class II). 

The bounding CH-UG-1-003a HA event mitigative controls are not applicable to mine maintenance 
activities because this equipment may have a larger combustible liquid loading. If necessary for worker 
protection, mine maintenance activities may take place in the active room but are rarely performed at the 
active waste face. The application of the preventive controls reduces the representative 
Event CH-UG-1-003a public risk ranking to a marginally acceptable level (Risk Class II). 

The mitigated risk ranking associated with the bounding and many representative events is at a marginally 
acceptable level (Risk Class II). However, the risk is in the lower portion of the bin. These events were 
conservatively modeled as involving a large number of waste containers in an optimized fuel-pool fire. 
Additionally, each container was modeled at its inventory limit and containing combustible materials to 
maximize the ST. Although the individual waste container inventory is far less than the inventory limit to 
date, this inventory will increase in the future as generators deplete their stock of low-activity drums and 
begin shipping higher-activity drums. However, at many generators the waste is in a noncombustible 
form. The noncombustible form of the higher-activity waste would result in lower ST and consequence 
level and thus an acceptable risk when all other factors remain the same. 
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The following controls for reducing public risk from the hazardous conditions associated with Event 
CH-UG-1-003a (single liquid-fueled vehicle collision and fire at waste face (pool fire)) have been 
identified as measures requiring inclusion in the TSR: 

� UG Liquid-fueled Waste Handling Vehicles. The UG liquid-fueled waste handling vehicles 
are designed to prevent and/or mitigate fires. The design includes fuel tanks and fuel delivery 
systems inside the metal body of the vehicles, metal hydraulic fluid reservoirs, and reinforced 
hydraulic delivery systems, with the exception of the UG transporters. The UG transporters 
have nylon-reinforced elastomer fuel cells enclosed in metal. The UG liquid-fueled waste 
handling vehicles are designed to prevent and/or mitigate fires. 

� UG Liquid-fueled Waste Handling Vehicles Fire Suppression System. The UG liquid-
fueled waste handling vehicles are equipped with a fire suppression system that suppresses 
fires associated with fuel line leaks and engine compartment fires. 

� Vehicle/Equipment Control Program. Non-waste handling vehicles are maintained 
� 25 feet from the waste when not attended. This prevents vehicle collisions involving waste 
and non-waste handling vehicles. 

� Liquid-fueled Vehicle/Equipment Inspection Program. Liquid-fueled vehicles/equipment 
approaching the waste face have pre-operational checks prior to use through the Underground 
Liquid-Fueled Vehicle/Equipment Inspection Program. These controls together reduce the 
likelihood of fuel pool fires or accidents caused by faulty equipment or improper equipment 
operation. 

3.4.2.2 Event CH/RH-UG-1-004a – RH Waste Handling Equipment Collides into CH Waste 
Face Involving CH and RH Waste (Pool Fire) 

Event CH/RH-UG-1-004a is a consolidated event from the HE table that has both a public unmitigated 
consequence level of high and an unacceptable public unmitigated analysis risk ranking (Risk Class I); 
thus, the event requires further analysis to reduce the frequency and/or consequence level associated with 
event. The event encompasses a number of HA events that are both bounding and representative of 
hazardous conditions at the WIPP facility. The following bounding and representative HA events were 
assessed in the HE as having an unmitigated public unacceptable risk ranking (Risk Class I) or an 
unmitigated public consequence level of high. 

� HA Event CH/RH-UG-1-004b. Loaded RH forklift collides with the waste stack array, 
resulting in a fire (bounding event). 

� HA Event CH/RH-UG-1-004c. RH forklift with tines collides and punctures waste array 
with tines, resulting in a fire. 

3.4.2.2.1 Event CH/RH-UG-1-004a Scenario Development 

The process of UG waste emplacement includes the use of liquid-fueled vehicles to transport the waste 
from the Waste Shaft Station to the active waste disposal panel(s)/room(s). Liquid-fueled vehicles are the 
major source for fuel-pool fires in the UG. Fuel pools are formed from fuel or hydraulic leaks, which may 
be a result of a collision. Fuel pools are subject to ignition from onboard and offboard ignition sources 
(electrical, thermal, or collision). The bounding scenario for this event involves a collision of UG RH 
waste handling equipment into the CH waste disposal array waste face with a subsequent fire. 
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The unmitigated event frequency level has been qualitatively assessed to be U, based on the number of 
layers of failure that must occur for a liquid fuel-pool fire to occur and engulf a large number of waste 
containers. A leaking fuel tank or hydraulic line/reservoir must leak or rupture and form a fuel pool under 
waste containers. The liquid fuel must become ignited after the pool has formed. If the fuel is ignited 
before the pool is formed, the fire will engulf a smaller number of waste containers or may not engulf any 
waste containers. The UG waste handling vehicles are diesel powered and use high flashpoint temperature 
hydraulic fluids, both of which impede ignition and are judged to move the probability of the event into 
the lower portion of the U frequency level. Additionally, when RH waste handling activities are 
performed at a static waste face they are often parallel to the waste face, which further reduces the 
likelihood of an impact with the waste face. 

3.4.2.2.2 Event CH/RH-UG-1-004a Source Term Analysis 

For this HE event (Table 3.3-5), the unmitigated HE public consequence level of high (34 rem) was 
calculated based on the bounding scenario involving the loaded 41-ton RH forklift collision with the 
waste array and a subsequent fuel-pool fire. Based on WHB fire explosion modeling (WIPP-015), the 
liquid fuel-pool is formed from approximately 200 gallons of de-rated combustible liquid and covers over 
2,700 ft2 with the pool centered on the forklift. 

This event is mitigated by limiting the vehicles at the CH active waste face to only those required to 
perform CH waste disposal. Thus, the bounding mitigated scenario is the same as 
Event CH/RH-UG-1-001a and involves a loaded 6-ton forklift, not the 41-ton RH forklift. The 6-ton 
forklift carries a smaller volume of fuel and thus creates a smaller fuel pool. Based on WIPP-015, the pool 
consists of approximately 50 gallons of de-rated combustible liquid and is modeled to have a 26-foot 
diameter with the pool (approximately 530 ft2) centered on the forklift. 

The bounding ST for the event is modeled the same as Event CH/RH-UG-1-001a (7.5 PE-Ci) when a 
collision with the waste face is not postulated and Event CH-UG-1-003a (15 PE-Ci) when a collision with 
the waste face is postulated. The mitigated ST is taken to be the higher of the two (15 PE-Ci). 

3.4.2.2.3 Event CH/RH-UG-1-004a Consequence Analysis 

The resultant unmitigated TED incurred by the MOI is 18 rem. 

3.4.2.2.4 Event CH/RH-UG-1-004a Comparison to Evaluation Guideline 

The unmitigated and mitigated MOI doses are classified as high by the DOE-STD-5506-2007 criteria 
(Table 3.3-2). The unmitigated MOI dose exceeds the DOE-STD-3009-94 evaluation guideline, whereas 
the mitigated dose is considered to challenge the DOE-STD-3009-94 evaluation guideline. 

The initial unmitigated public risk ranking of this event is unacceptable (Risk Class I) based on an 
unmitigated frequency level of U and a mitigated consequence level of high. Thus, further controls are 
evaluated for reduction of the frequency level or further reduction in the consequence level of the event. 

3.4.2.2.5 Summary of Controls for Event CH/RH-UG-1-004a 

The preventive and mitigative controls selected for this event are the same as those selected for RH 
activity representative CH/RH-UG-1-001a HA events. The application of these controls reduces the 
public risk ranking to a marginally acceptable level (Risk Class II) for both the bounding and 
representative HA events based on a mitigated frequency level of EU and a mitigated consequence level 
of high. The risk is in the lower portion of the bin. These events were conservatively modeled as 
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involving a large number of waste containers in an optimized fuel-pool fire. Additionally, each container 
was modeled at its inventory limit and containing combustible materials to maximize the ST. Although 
the individual waste container inventory is far less than the inventory limit to date, this inventory will 
increase in the future as generators deplete their stock of low-activity drums and begin shipping higher-
activity drums. However, at many generators the waste is in a noncombustible form. The noncombustible 
form of the higher-activity waste would result in lower ST and consequence level and thus an acceptable 
risk when all other factors remain the same. 

The following controls for reducing public risk from the hazardous conditions associated with Event 
CH/RH-UG-1-004a (RH waste handling equipment collides into CH waste face involving CH and RH 
waste (pool-fire)) have been identified as measures requiring inclusion in the TSR. 

� UG Liquid-fueled Waste Handling Vehicles. The UG liquid-fueled waste handling vehicles 
are designed to prevent and/or mitigate fires. The design includes fuel tanks and fuel delivery 
systems inside the metal body of the vehicles, metal hydraulic fluid reservoirs, and reinforced 
hydraulic delivery systems, with the exception of the UG transporters. The UG transporters 
have nylon-reinforced elastomer fuel cells enclosed in metal. 

� UG Liquid-fueled Waste Vehicle Handling Fire Suppression System. UG liquid-fueled 
waste handling equipment/ (including vehicles) are equipped with fire suppression systems. 

� Vehicle/Equipment Control. Waste handling equipment selected for use may approach the 
active waste face(s), and waste handling equipment shall be attended. 

� Underground Liquid-fueled Vehicle/Equipment Inspection Program. The liquid-fueled 
vehicle/equipment have pre-operational checks prior to use. 

3.4.2.3 Event CH/RH-UG-1-005a – Large Pool Fire in Waste Shaft 

Event CH/RH-UG-1-005a is a consolidated event from the HE table that has both a public unmitigated 
consequence level of high and a marginally acceptable public unmitigated analysis risk ranking (Risk 
Class II); thus, the event requires further analysis to reduce the frequency and/or consequence level 
associated with event. The event encompasses a number of HA events that are both bounding and 
representative of hazardous conditions at the WIPP facility. The following bounding and representative 
HA events were assessed in the HE as having an unmitigated public risk ranking of marginally acceptable 
(Risk Class II) or acceptable (Risk Class III) or an unmitigated public consequence level of high. 

� HA Event CH/RH-UG-1-005b. Forklift or forklift carrying 300-gallon diesel fuel tank 
drives into the Waste Shaft with a loaded Waste Conveyance in the Waste Shaft, resulting in 
a fire (bounding event). 

� HA Event CH/RH-UG-1-005d. Loaded UG transporter drives or is pushed into the Waste 
Shaft Sump, resulting in a fire. 

3.4.2.3.1 Event CH/RH-UG-1-005a Scenario Development 

The process of transporting material or diesel fuel to the UG requires the use of a liquid-fueled vehicle to 
move the material or diesel fuel tanks onto the Waste Conveyance. The liquid fuels in the vehicle or the 
fuel tank being transported are major sources for fuel-pool fires on the conveyance and down the shaft. 
Fuel pools are formed from the vehicle or fuel tank being dropped down the Waste Shaft. Fuel pools are 
subjected to ignition from electrical or thermal source from the falling forklift or from sparks from the 
colliding fuel tank or debris. The bounding event for this scenario is a large pool fire in the Waste Shaft 
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following a liquid-fueled forklift with a 300-gallon tank of diesel driving into the Waste Shaft while waste 
is present on the Waste Conveyance in the shaft. 

The unmitigated event frequency level has been qualitatively assessed to be EU, based on the number of 
layers of failure that must occur for a liquid fuel-pool fire to occur and involve waste containers. Waste 
containers must be present on the Waste Conveyance, and the Waste Conveyance must either be moving 
the waste or be at the Waste Shaft Station with the waste containers. The surface liquid-fueled forklift, 
which is not normally in the WHB, must enter the WHB through the north side of the WHB into an 
airlock just west of the Waste Shaft. The forklift then enters the CLR through an interlocked door and 
turns left to pass through the next interlocked door into the Waste Shaft Collar Room. Additionally, if the 
Waste Conveyance car (empty or loaded) is in the CLR, the forklift cannot enter the Waste Shaft Collar 
Room due to the limited space in the CLR. The path into the Waste Shaft Collar Room limits the 
likelihood of inadvertent entry into the Waste Shaft Collar Room and thus into the Waste Shaft. Once in 
the Waste Shaft Collar Room, the forklift would have to crash through the metal fencing that surrounds 
the Waste Shaft. The distance from the center of the conveyance room to the Waste Shaft limits the 
forklift speed when entering the Waste Shaft Collar Room.  

3.4.2.3.2 Event CH/RH-UG-1-005a Source Term Analysis 

For this HE event (Table 3.3-5), the HE public unmitigated consequence level was assessed based on the 
bounding scenario, which postulated a large pool fire in the Waste Shaft following a liquid-fueled forklift 
with a 300-gallon tank of diesel driving into the Waste Shaft while waste is present on the Waste 
Conveyance in the shaft. This event is postulated to occur when the conveyance is either in transit to the 
underground or at the Waste Shaft Station. The falling forklift is postulated to sever the head ropes above 
the conveyance hoist wire ropes, resulting in the waste in transit falling to the bottom of the shaft. The 
waste is subjected to a high-energy impact and breach and then subjected to unconfined burning. 

The event is qualitatively judged to have a larger ST than the Waste Conveyance load (four CH waste 
assemblies or one RH canister) dropping approximately 2,250 feet to the bottom of the shaft (see Event 
CH/RH-WHB-4-003a) because this event involves a subsequent fire. 

3.4.2.3.3 Event CH/RH-UG-1-005a Consequence Analysis 

The resultant unmitigated TED incurred by the MOI is qualitatively judged to be greater than 25 rem 
based on the TED associated with Event CH/RH-WHB-4-003a. 

3.4.2.3.4 Event CH/RH-UG-1-005a Comparison to Evaluation Guideline 

The unmitigated MOI dose is classified as high by the DOE-STD-5506-2007 criteria (Table 3.3-2) and is 
qualitatively assessed to exceed the DOE-STD-3009-94 evaluation guideline.  

The initial unmitigated public risk ranking of this event is marginally acceptable (Risk Class II), based on 
an unmitigated frequency level of EU and an unmitigated consequence level of high. Thus, further 
controls are evaluated for reduction of the frequency level or consequence level of the event. 

3.4.2.3.5 Summary of Controls for Event CH/RH-UG-1-005a 

The first set of DOE-STD-5506-2007 fuel-pool fire event controls limit the size of the fire. These controls 
are not applicable in this event because the forklift falling down the shaft is the major contributor to the 
event consequence level, not the fuel-pool fire. The second set of controls focus on separating the MAR 
from the fuel, which is the applicable preventive function for this event. Of the preferred controls (grading 
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and sloping, berms, vehicle barriers) and alternate controls (control vehicle route, standoff distance, 
establishing refueling location), the alternate control of control vehicle route is chosen to reduce the 
likelihood of this event. The vehicle route is controlled by prohibiting the Waste Shaft Collar Room doors 
(WHB doors 155 and 156) from being opened when the Waste Conveyance is not present and limiting 
vehicle entry into the Waste Shaft Collar Room to only when the Waste Conveyance is present. 
Additionally, a separation of the MAR from the fuel is achieved by prohibiting liquid-fueled 
vehicles/equipment in the Shaft Access Area when waste is present. Proper operation of the vehicle is 
important in the prevention of the event. Operators of these vehicles are trained personnel, and pre-
operational checks of the equipment are performed. The trained operator and pre-operational checks 
reduce the likelihood of the event. The applications of these controls result in a mitigated frequency level 
of BEU and effectively prevent the event from resulting in a release to the environment. This reduces the 
bounding Event CH/RH-UG-1-005a public risk ranking to an acceptable level (Risk Class III). Vehicle 
route control is the primary control selected to reduce the risk associated with the event and its associated 
selected controls are designated as SC SACs. All other controls are designated as SS. 

The following controls for reducing public risk from the hazardous conditions associated with Event 
CH/RH-UG-1-005a (large pool fire in Waste Shaft) have been identified as measures requiring inclusion 
in the TSR. 

� Vehicle/Equipment Control Program. Liquid-fueled vehicles/equipment are prohibited 
from entering the CH Bay and Shaft Access Area during waste handling mode or waste 
storage mode. 

� Underground Liquid-fueled Vehicle/Equipment Inspection Program. The liquid-fueled 
vehicle/equipment have pre-operational checks prior to use. 

� Waste Handling Program – Waste Conveyance. The Waste Conveyance is present prior to 
waste entering the Waste Shaft Collar Room, thus preventing loads from falling down the 
shaft. 

� Facility Pallet. The noncombustible construction of the facility pallet provides a continuous 
barrier that prevents direct flame impingement on waste containers. 

� Waste Handling Program – Surface Waste Handling Vehicle/Equipment Inspections. 
The Waste Handling Program pre-operational inspections reduce the likelihood that 
vehicles/equipment will be involved in collisions, impacts, and fires. 

3.4.2.4 Event CH/RH-UG-1-007a – Lube Truck Collides with CH Waste Array with 
Subsequent Pool Fire 

Event CH/RH-UG-1-007a is a consolidated event from the HE table that has both a public unmitigated 
consequence level of high and an unacceptable public unmitigated risk ranking (Risk Class I); thus, the 
event requires further analysis to reduce the frequency and/or consequence level associated with event. 
The event encompasses a number of HA events that are both bounding and representative of hazardous 
conditions at the WIPP facility. The following bounding and representative HA events were assessed in 
the HE as having an unmitigated public risk ranking of unacceptable (Risk Class I) and an unmitigated 
public consequence level of high. 

� HA Event CH/RH-UG-1-007e. Lube truck collides with CH waste array with RH waste 
present, resulting in fire (bounding event). 
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� HA Event CH/RH-UG-1-007b. Fuel-pool fire occurs in the waste disposal route involving 
one RH payload or CH transporter and the lube truck. 

� HA Event CH/RH-UG-1-007f. Lube truck collides with waste array, resulting in fire. 

3.4.2.4.1 Event CH/RH-UG-1-007a Scenario Development 

The lube truck carries liquid petroleum products including diesel, oil, hydraulic fluid, and grease. The 
lube truck is used to transport fuel and lubricant to other vehicles for refueling and maintenance. The 
petroleum products are a major source of fuel-pool fires in the underground. Fuel pools are formed from 
fuel or hydraulic leaks and could result from collisions. Fuel pools are subject to ignition from onboard 
and offboard ignition sources (electrical, thermal, or collision). The bounding scenario for this event is the 
lube truck colliding into the CH disposal array waste face with a subsequent fuel-pool fire. 

The unmitigated event frequency level has been qualitatively assessed to be U, based on the number of 
layers of failure that must occur for a liquid fuel-pool fire to occur and engulf a large number of waste 
containers. A leaking fuel tank or hydraulic line/reservoir must leak or rupture and form a fuel pool under 
waste containers. The liquid fuel must be ignited after the pool has formed. If the fuel is ignited before the 
pool is formed, the fire will engulf a smaller number of waste containers or may not engulf any waste 
containers. The UG waste handling vehicle are diesel powered and use high flashpoint temperature 
hydraulic fluids, both of which impede ignition and are judged to move the probability of the event into 
the lower portion of the U frequency level. 

3.4.2.4.2 Event CH/RH-UG-1-007a Source Term Analysis 

For this HE event (Table 3.3-5), the unmitigated HE public consequence levels of high were assessed 
based on the bounding scenario, which postulates the lube truck colliding into the CH disposal array 
waste face with a subsequent fuel-pool fire. The lube vehicle uses approximately 59 gallons of 
combustible liquids for vehicle operation and transports approximately 475 gallons of combustible liquids 
for delivery. 

The event is qualitatively judged to have a large ST, based on the lube truck combustible liquid inventory 
(59 to 530 gallons) being higher than that of the 41-ton forklift (200 gallons) or the 6-ton forklift (50 
gallons) evaluated in Events CH/RH-UG-1-001a, CH-UG-1-003a, and CH/RH-UG-1-004a. 

3.4.2.4.3 Event CH/RH-UG-1-007a Consequence Analysis 

The resultant unmitigated TED incurred by the MOI is qualitatively judged to be greater than 25 rem. 

3.4.2.4.4 Event CH/RH-UG-1-007a Comparison to Evaluation Guideline 

The unmitigated MOI dose is classified as high by the DOE-STD-5506-2007 criteria (Table 3.3-2) and is 
considered to exceed the DOE-STD-3009-94 evaluation guideline. 

The initial public risk ranking of this event is unacceptable (Risk Class I), based on an unmitigated 
frequency level of U and an unmitigated consequence level of high. Thus, further controls are evaluated 
for the reduction frequency level or consequence level. 
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3.4.2.4.5 Summary of Controls for Event CH/RH-UG-1-007a 

Although the DOE-STD-5506-2007 first set of fuel-pool fire event controls limit the size of the fire, for 
this event the second set of controls, which focus on separating the fuel from the MAR by controlling the 
vehicle route and establishing refueling locations (alternate controls), are more effective in reducing the 
frequency of the collision/fire. The lube truck is a fuel and lubricant delivery vehicle used to deliver these 
items for maintenance and refueling activities but it is not used directly in CH or RH waste handling 
activities. Controlling the location of the lube truck in the UG, including prohibiting the lube truck from 
being close to the waste faces or waste in transport, significantly reduces the likelihood of a collision/fire. 
Additionally, this control reduces the fire from an engulfing pool fire to an exposure fire should the UG 
lube truck have a pool fire. The consequences of the event would be reduced to less than the mitigated 
MOI consequences (moderate) associated with Event CH/RH-UG-1-001a. The application of this control 
reduces the frequency level to EU and the public consequence level to moderate. Thus, the bounding 
CH/RH-UG-1-007a HA event public risk ranking is reduced to an acceptable level (Risk Class III). This 
preventive and mitigative control is designated as SC SAC since it is the primary control selected to 
reduce the public risk to an acceptable level. 

The first set of controls is then examined for applicability and for further reduction of frequency level. 
The listed preferred control is automatic fire suppression system or vehicle fuel limit, and the alternate 
fire protection controls are listed as needing to be approved by a qualified Fire Protection Engineer, with 
example alternate controls being flammables and combustibles limits. These preferred controls have 
limited applicability in the UG. The fire suppression system was applied as supporting the fuel/MAR 
separation controls. The fire suppression systems in the UG are limited to UG vehicles and suppress fires 
initiated in the engine compartment. The UG equipment fire suppression systems are, however, part of the 
overall design of the vehicles and are credited as part of the equipment’s overall design and operation. UG 
liquid-fueled waste handling vehicles are designed to prevent and/or mitigate fires. The design includes 
fuel tanks and fuel delivery systems inside the metal body of the vehicle, metal hydraulic fluid reservoirs, 
and reinforced hydraulic delivery systems, with the exception of the UG transporters. The UG 
transporters have nylon-reinforced elastomer fuel cells enclosed in metal. UG waste handling vehicles 
also contain a hydraulic fluid with high ignition temperatures. These design features reduce the likelihood 
of fire initiation, equipment failures, and damage from collisions. These vehicles are operated by trained 
personnel who perform pre-operational checks of the equipment to check for operability and fuel leaks 
before using the equipment. In addition, liquid-fueled non-waste handling equipment is prohibited < 25 
feet from the waste when unattended. The lube truck is prohibited in disposal rooms and Vehicle 
Exclusion Zones. The equipment design along with the SACs reduces the likelihood of fuel-pool fire and 
collision associated with the event. The application of these controls further reduces the public risk. These 
controls are considered to overlap the primary control selected and are not credited with reducing the 
event frequency level to EU. The UG vehicle/equipment design, pre-operational checks, and trained 
operators are secondary controls in this event. 

The representative CH/RH-UG-1-007a HA event’s public risk ranking is reduced to an acceptable level 
(Risk Class III) with the application of the selected preventive and mitigative controls as well. The 
additional application of the worker mitigative controls to the representative Event CH/RH-UG-1-007b 
reduces the consequence level of the event from moderate to low, thus reducing the risk ranking to Risk 
Class IV. 

The following controls for reducing public risk from the hazardous conditions associated with Event 
CH/RH-UG-1-007a (lube truck collides with CH waste array) have been identified as measures requiring 
inclusion in the TSR: 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 3-214 

� UG Liquid-fueled Waste Handling Vehicles. The UG liquid-fueled waste handling vehicles 
are designed to prevent and/or mitigate fires. The design includes fuel tanks and fuel delivery 
systems inside the metal body of the vehicles, metal hydraulic fluid reservoirs, and reinforced 
hydraulic delivery systems, with the exception of the UG transporters. The UG transporters 
have nylon-reinforced elastomer fuel cells enclosed in metal. 

� UG Liquid-fueled Waste Handling Vehicles Fire Suppression System. UG liquid-fueled 
waste handling vehicles are also equipped with a fire suppression system. 

� Vehicle/Equipment Control Program. Non-waste handling vehicles are prohibited within 
25 feet of the waste face unless attended. 

� Vehicle/Equipment Control Program. The lube truck shall not be in the disposal room or 
the Vehicle Exclusion Zone. 

� UG Liquid-fueled Vehicle/Equipment Inspection Program. The liquid-fueled 
vehicle/equipment have pre-operational checks prior to use. 

3.4.2.5 Event CH/RH-WHB-4-003a – Large Fire in Waste Hoist Tower Results in Waste 
Conveyance Drop 

Event CH/RH-WHB-4-003a is a consolidated event from the HE table that has a public unmitigated 
consequence level of high; thus, the event requires further analysis to reduce the frequency and/or 
consequence level associated with event. The event encompasses a number of HA events that are both 
bounding and representative of hazardous conditions at the WIPP facility. The following bounding and 
representative HA events were assessed in the HE as having a public unmitigated consequence level of 
high: 

� HA Event CH/RH-WHB-4-003b. Large fire results in catastrophic Waste Hoist Tower 
failure and drops loaded conveyance down the shaft (bounding event). 

� HA Event CH/RH-WHB-4-003c. Large fire results in catastrophic Waste Hoist head rope 
failure and drops loaded conveyance down the shaft. 

3.4.2.5.1 Event CH/RH-WHB-4-003a Scenario Development 

The combustibles in the Waste Hoist Tower accumulate during maintenance and abnormal operational 
activities. The combustibles include rags, oil, lubricant, hydraulic fluids, cleaners, and miscellaneous 
hazardous materials. The combustibles are subject to ignition from external sources such as hot work, 
maintenance, electrical failures, or spontaneous ignition of materials. The bounding scenario for this event 
is a large combustible fire in the Waste Hoist Tower causing a catastrophic structural failure of the hoist, 
resulting in a Waste Conveyance free-fall down the Waste Shaft. 

The unmitigated event frequency level has been qualitatively assessed to be BEU, based on the number of 
layers of failure that must occur for a large fire in the Waste Hoist Tower to occur and result in a 
catastrophic failure that would drop waste down the shaft. The fire would have occurred during brief 
periods of waste transfer and be located within the Waste Hoist Tower such that it results in a catastrophic 
failure of the Waste Hoist structure, the Waste Hoist System, or the Waste Conveyance. The Waste Hoist 
System is designed to fail safe (brakes lock and hold load in place). Any two of the Waste Hoist System 
head ropes will hold the Waste Conveyance with a full load. The Waste Hoist and Waste Hoist Tower 
support are the only single points of failure in the system. The Waste Hoist Tower is designed such that 
fire propagation from one level to the next is severely impeded, and a fire that would compromise the 
support structure has a low probability of occurrence without human interaction. 
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3.4.2.5.2 Event CH/RH-WHB-4-003a Source Term Analysis 

The unmitigated ST for the event involves a CH facility pallet (four waste assemblies). The waste 
assemblies are assumed to be subjected to a free-fall drop of 2,250 feet. The bounding waste 
configuration for this event is drums containing POCs (12,600 PE-Ci per waste assembly). The POC DR 
is 0.5 for the fall down the shaft. The ARF*RF for this scenario is 2E-3 for a free-fall drop of a POC 
containing contaminated combustible solids. An LPF of 1 is assumed for the unmitigated analysis. The 
resultant ST for this postulated event is calculated as follows: 

ST = 12,600 PE-Ci/WA × 4 WA × 0.5 × 2E-3 × 1 = 5.0E+1 PE-Ci 

3.4.2.5.3 Event CH/RH-WHB-4-003a Consequence Analysis 

The resultant unmitigated TED incurred by the MOI is 55 rem. 

3.4.2.5.4 Event CH/RH-WHB-4-003a Comparison to Evaluation Guideline 

The unmitigated MOI dose is classified as high by the DOE-STD-5506-2007 criteria (Table 3.3-2) and 
exceeds the DOE-STD-3009-94 evaluation guideline. 

The initial unmitigated public risk ranking of this event is acceptable (Risk Class III), based on an 
unmitigated frequency level of BEU and a consequence level of high. Thus, further controls are evaluated 
for reduction of the frequency or the consequence level of the event. 

3.4.2.5.5 Summary of Controls for Event CH/RH-WHB-4-003a 

In DOE-STD-5506-2007, the large fire controls focus on limiting the propagation of fire (automatic fire 
suppression and combustible loading requirements) and minimizing releases (noncombustible waste 
containers or a confinement ventilation system). The noncombustible construction of the WHB (e.g., 
concrete floor, metal wall, concrete interior walls, and enclosed electrical conduit) is more effective than 
the DOE-STD-5506-2007 controls in limiting the propagation of a fire in the Waste Hoist Tower. The 
noncombustible construction of the tower addresses fires started on any level of the tower. Additionally, 
the WHB noncombustible construction will limit the propagation of a fire from outside the Waste Hoist 
Tower into the Waste Hoist Tower. However, the frequency level remains BEU. No matter how unlikely 
its occurrence, should the Waste Hoist System or structure fail, the Waste Conveyance will go down the 
shaft and impact the bottom. The consequence associated with that event can be reduced only by limiting 
the MAR on the conveyance. The MAR analyzed is the lowest practical operational limit. Additionally, 
further Waste Conveyance MAR limitations would increase the probability of the event because more 
trips would be required to perform the same operation. Thus, even with the application of the preventive 
control the Event CH/RH-WHB-4-003a HA public risk ranking remains acceptable (Risk Class III) with a 
public consequence level of high. The primary selected control  is designated as an SC SSC because it is 
relied upon to significantly reduce the risk of an event with a high public consequence. 

The following control for reducing public risk from the hazardous conditions associated with Event 
CH/RH-WHB-4-003a (large fire in Waste Hoist Tower results in Waste Conveyance drop) has been 
identified as a measure requiring inclusion in the TSRs (DOE/WIPP 07-3733): 

� Waste Handling Building Fire Suppression System. The WHB fire suppression system 
shall be operable. 
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3.4.2.6 Event CH/RH-OA-5-001a – Fuel Tanker Collides with Multiple Staged Trailers, 
Resulting in Explosion and Damage to Shipping Containers and Waste Assembly 

Event CH/RH-OA-5-001a has a public unmitigated consequence level of high; thus, the event requires 
further analysis to reduce the frequency and/or consequence level associated with event. 

3.4.2.6.1 Event CH/RH-OA-5-001a Scenario Development 

Mobile equipment and vehicles are used throughout WIPP by site, contractor, and vendor personnel to 
perform work duties both inside and outside the WHB. Vehicles using or transporting flammable liquid 
fuels have a potential to become involved in collision with staged shipping containers that could damage 
waste containers. The largest of these vehicles is the fuel delivery truck that delivers gasoline and diesel 
fuel to the WIPP. 

The unmitigated event frequency level has been qualitatively assessed to be BEU, based on the number of 
layers of failure that must occur for the fuel tanker collision with subsequent fire and explosion to occur 
and impact waste containers within the WHB. The fuel delivery truck must be in the outside parking area 
close to the WHB. The fuel delivery truck, which is infrequently onsite, would have to enter the outside 
parking area on the opposite side of the WHB from its delivery location. Once close to the WHB, the 
tanker must collide with shipping containers, catch fire (pool fire or vehicle fire), and explode. The 
limited space within the WIPP fence impedes vehicles from achieving a speed that would increase the 
likelihood of the delivery truck colliding and causing the fire and explosion. 

3.4.2.6.2 Event CH/RH-OA-5-001a Source Term Analysis 

The unmitigated ST for the event involves the CH and RH waste containers close to the south wall of the 
building. The ST for the event was qualitatively assessed to be 3.6 PE-Ci based on the vehicle fire 
external to the WHB (Event CH/RH-WHB-4-002a). 

3.4.2.6.3 Event CH/RH-OA-5-001a Consequence Analysis 

The resultant TED incurred by the MOI is qualitatively judged to be moderate  based on the vehicle fire 
external to the WHB (Event CH/RH-WHB-4-002a). 

3.4.2.6.4 Event CH/RH-OA-5-001a Comparison to Evaluation Guideline 

The unmitigated MOI dose is classified as moderate by the DOE-STD-5506-2007 criteria (Table 3.3-2).  

The initial risk class of this event is acceptable (Risk Class III), based on an unmitigated frequency level 
of BEU and an unmitigated consequence level of moderate. Further controls are evaluated for reduction 
of the frequency level or consequence level of the event. 

3.4.2.6.5 Summary of Controls for Event CH/RH-OA-5-001a 

In DOE-STD-5506-2007, the explosion external to the waste container event controls focus on 
minimizing the impact of the explosion on the waste containers. The noncombustible construction of the 
WHB is the preferred control. The WHB noncombustible construction will minimize the impact on the 
waste containers in the WHB by any fire started from a fuel delivery truck by impeding fire propagation 
into the WHB and reducing the flame front exposure of those waste containers stored near the WHB wall. 
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The hazard is separated from the waste containers by limiting the location of the fuel delivery truck to the 
route required to deliver the fuel to its intended location. The application of this control reduces the 
likelihood of the event and effectively prevents the event from resulting in a release to the environment. 
The mitigative controls reduce the consequence level to no release and an acceptable risk to the public. 
This secondary control is designated as an SC SSC. 

The following control for reducing public risk from the hazardous conditions associated with Event 
CH/RH-OA-5-001a has been identified as a measure requiring inclusion in the TSR: 

� Vehicle/Equipment Control Program. Fuel delivery truck route shall be controlled to 
preclude interaction with waste containers. 

3.4.2.7 Event CH/RH-UG-10-005a – Vehicle Carrying Waste Drives into Waste Shaft and 
Drops onto Loaded Waste Shaft Conveyance at the Waste Shaft Station 

Event CH/RH-UG-10-005a is a consolidated event from the HE table that has both a public unmitigated 
consequence level of high and an unacceptable public unmitigated risk ranking (Risk Class II); thus, the 
event requires further analysis to reduce the frequency and/or consequence level associated with event. 
The event encompasses a number of HA events that are both bounding and representative of hazardous 
conditions at the WIPP facility. The following bounding and representative HA events were assessed in 
the HE as having an unmitigated public risk ranking of marginally acceptable (Risk Class II) or an 
unmitigated public consequence level of high: 

� HA Event CH/RH-UG-10-005b. Facility pallet is inadvertently driven into the Waste Shaft 
without the conveyance present at the collar (loaded conveyance at the bottom shaft) 
(Bounding Event). 

� HA Event CH/RH-UG-10-005c. Facility Cask is inadvertently driven into the Waste Shaft 
without the conveyance present at the collar (conveyance loaded with CH waste at the bottom 
shaft). 

� HA Event CH/RH-UG-10-005e. Loaded underground transporter drives or is pushed into 
the Waste Shaft Sump.  

� HA Event CH/RH-UG-10-005f. Facility pallet is inadvertently driven into the Waste Shaft 
without the conveyance present. 

� HA Event CH/RH-UG-10-005h. Facility Cask transfer car is inadvertently driven into the 
Waste Shaft without the conveyance present. 

� HA Event CH/RH-UG-10-005i. Conveyance loading car or the automated guided vehicle is 
inadvertently driven into the Waste Shaft without the conveyance present at the collar 
(conveyance loaded with RH waste at the Waste Shaft Station). 

� HA Event CH/RH-UG-10-005j. Loaded RH waste FCTC/forklift drives or is pushed into 
the Waste Shaft Sump. 

3.4.2.7.1 Event CH/RH-UG-10-005a Scenario Development 

A free-fall of waste down the Waste Shaft is postulated from the payload being inadvertently driven into 
the shaft when the Waste Conveyance is not at the Waste Shaft Collar area or the Waste Shaft Station. 
The bounding event for this scenario involves two Waste Conveyance CH/RH payloads: one 
inadvertently driven into the Waste Shaft and one in the Waste Conveyance at the Waste Shaft Station. 
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The payload in the Waste Conveyance would be impacted both by the falling payload and its associated 
vehicle and would free-fall another 100 feet to the bottom of the Waste Shaft. 

The unmitigated event frequency level has been qualitatively assessed to be EU, based on the number of 
layers of failure that must occur for waste containers to be dropped down the Waste Shaft with waste 
containers on the Waste Conveyance at the Waste Shaft Station. Waste containers must be present on the 
Waste Conveyance, and the Waste Conveyance must be at the Waste Shaft Station. Another CH/RH 
waste payload must be prepared and moved into the Waste Conveyance and into the Waste Shaft Collar 
Room all in the time span that the Waste Conveyance travels from the Waste Shaft Collar to the Waste 
Shaft Station. Once in the Waste Shaft Collar Room, the vehicle/equipment carrying the CH waste 
payload would have to crash through the metal fencing that surrounds the Waste Shaft before the Waste 
Conveyance is unloaded at the Waste Shaft Station in the UG. 

3.4.2.7.2 Event CH/RH-UG-10-005a Source Term Analysis 

This event is qualitatively judged to have a large ST based on a single Waste Conveyance load 
(four CH/RH waste assemblies) dropping approximately 2,250 feet to the bottom of the shaft. 

3.4.2.7.3 Event CH/RH-UG-10-005a Consequence Analysis 

The resultant TED incurred by the MOI is qualitatively judged to be greater than 25 rem based on a single 
Waste Conveyance load being greater than 25 rem. 

3.4.2.7.4 Event CH/RH-UG-10-005a Comparison to Evaluation Guideline 

The unmitigated MOI dose is classified as high by the DOE-STD-5506-2007 criteria (Table 3.3-2) and is 
qualitatively assessed to exceed the DOE-STD-3009-94 evaluation guideline.  

The initial unmitigated risk class of this event is marginally acceptable (Risk Class II), based on an 
unmitigated frequency level of EU and an unmitigated consequence level of high. Thus, further controls 
are evaluated for reduction of the frequency level or the consequence level of the event. 

3.4.2.7.5 Summary of Controls for Event CH/RH-UG-10-005a 

In DOE-STD-5506-2007, the container drop controls focus on minimizing releases by using containers of 
sound integrity or limiting waste container lift height or MAR per lift. These controls are not applicable in 
this event because the integrity of the containers is an Initial Assumption in the analysis, the waste 
containers must travel vertically 2,150 feet to the UG for disposal, and the MAR per Waste Conveyance 
trip is kept to the lowest practical operational limit. The event cause is an inadvertent entry into the Waste 
Shaft. Thus, the most effective way to reduce the likelihood of the event is to prevent inadvertent entry 
into the Waste Shaft Collar Room by prohibiting the Waste Shaft Collar Room doors (WHB doors 155 
and 156) from being opened when the Waste Conveyance is not present and limiting vehicle entry into 
the Waste Shaft Collar Room to only when the Waste Conveyance is present. The application of these 
controls results in a mitigated frequency level of BEU and effectively prevents the event from resulting in 
a release to the environment. This reduces the bounding CH/RH-UG-10-005a HA event public risk 
ranking to an acceptable level (Risk Class III). The selected controls are also applicable to the 
representative Event CH/RH-UG-10-005a HA events and reduce the public risk ranking of the 
representative Event CH/RH-UG-10-005a to an acceptable level (Risk Class III). These primary controls 
are designated as SC SACs because they reduce the public risk of an event with high public 
consequences. 
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The following controls (SSCs and/or SACs) for reducing public risk from the hazardous conditions 
associated with Event CH/RH-UG-10-005a (vehicle carrying waste drives into Waste Shaft and drops 
onto loaded Waste Shaft Conveyance at the Waste Shaft Station) have been identified as measures 
requiring inclusion in the TSRs: 

� Waste Handling Program – Surface Waste Handling Vehicle/Equipment Inspections. 
The Waste Handling Program pre-operational inspections reduce the likelihood that 
vehicles/equipment will be involved in collisions, impacts, and fires. 

� Waste Handling Program – Waste Conveyance. The Waste Conveyance is present prior to 
waste entering the Shaft Collar Room, thus preventing loads from falling down the shaft. 

3.4.3 Beyond Design-basis Accidents 

From DOE-STD-3009-94, BDBAs are those accidents with more severe conditions or equipment failures 
than are estimated for the corresponding DBA. The BDBAs focus on NPH events that would be beyond 
the design basis of the WHB (e.g., an earthquake with greater than 0.1 g ground acceleration). The 
BDBAs are wind events (high wind or tornado) that result in a WHB collapse, a snow load event that 
results in a roof collapse, a seismic event that results in a building collapse with a subsequent fire, and an 
NPH event leading to a Waste Shaft Tower collapse. Based on the DOE-STD-5506-2007 methodology, 
NPH events that are beyond the code of record of the building design result in a tenfold greater ST from 
the collapse of the WHB (DOE-STD-5506-2007). Applying this factor to the DBA, NPH event releases 
increase the calculated public consequences to high but the public risk level will remain low because the 
frequency will be changed to BEU. Event CH/RH-WHB-22-001a is an example of a BDBA event. 
Event CH/RH-WHB-22-001a has a public unmitigated consequence level of high and a public 
unmitigated risk level of acceptable (Risk Class III) and an unmitigated frequency of BEU. 
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4.0 SAFETY STRUCTURES, SYSTEMS, AND COMPONENTS 

4.1 INTRODUCTION 

This chapter provides details on those Structures, Systems, and Components (SSCs) designated as 
Safety Class (SC) or Safety Significant (SS) for the Waste Isolation Pilot Plant (WIPP) 
contact-handled (CH) and remote-handled (RH) waste handling processes. The purpose of selecting 
SC and SS SSCs is to provide protection to the public and workers, respectively, by identifying those 
SSCs that serve to prevent and/or mitigate postulated events. The selections of SC and SS SSCs are based 
on the preventive and mitigative features identified in the Hazard and Accident Analyses (HA and AA) in 
Chapter 3.0 of this Documented Safety Analysis (DSA). Specific Administrative Controls (SACs) are 
also identified in this chapter. SACs are Administrative Controls that provide preventive and/or mitigative 
functions for specific postulated accident scenarios that have safety importance equivalent to engineered 
controls classified as SC or SS if the engineered controls were available. SC SSCs are discussed in 
Section 4.3, SS SSCs are discussed in Section 4.4, and SACs are discussed in Section 4.5. The scope of 
this chapter includes the following: 

� Description of the SC and SS SSCs and SACs for the WIPP facility, including the required 
safety functions 

� Identification of the functional requirements necessary for the safety SSCs and SACs to 
perform their safety functions and the general conditions caused by postulated accidents 
under which the safety SSCs or SACs must operate 

� Identification of the performance criteria necessary to provide reasonable assurance that the 
functional requirements will be met 

� Identification of assumptions needing Technical Safety Requirement (TSR) coverage 

The balance of this chapter addresses the safety SSCs and programs specifically credited in the HA and 
AA. Although the Preparation Guide for U.S. Department of Energy (DOE) Nonreactor Nuclear Facility 
Documented Safety Analyses (DOE-STD-3009-94) expects a discussion on safety support systems in 
Chapter 4.0, only support systems required or relied on for the safety SSCs to carry out their safety 
functions are required. WIPP has no credited support systems. 

4.2 REQUIREMENTS 

This chapter was prepared following the format, content, and graded approach guidelines for identifying 
safety SSCs and SACs in accordance with the following code and regulatory documents: 

� 10 Code of Federal Regulations (CFR) 830, “Nuclear Safety Management,” Subpart B, 
“Safety Basis Requirements” 

� DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear 
Facility Documented Safety Analyses  

� DOE-STD-1186-2004, Specific Administrative Controls 

� DOE-STD-5506-2007, Preparation of Safety Basis Documents for Transuranic (TRU) Waste 
Facilities 

� DOE Guide 421.1-2, Implementation Guide for Use in Developing Documented Safety 
Analyses to Meet Subpart B of 10 CFR 830 
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4.3 SAFETY CLASS STRUCTURES, SYSTEMS, AND COMPONENTS 

SC SSCs are those SSCs whose preventive and/or mitigative functions are necessary to keep radiological 
exposure to the public from challenging the offsite evaluation guideline of 25 rem (DOE-STD-3009-94). 
The guideline specifies a value of 25 rem total effective dose equivalent to a maximally exposed member 
of the public as the threshold for identifying SC SSCs; as explained in Chapter 3.0, greater than 10 rem 
(DOE-STD-5506-2007) is used as the unmitigated consequence level, which is considered to challenge 
the offsite evaluation guideline. The SSCs designated SC for the TRU waste handling processes are 
discussed below. 

4.3.1 Waste Handling Building, including the Hot Cell Complex and the Waste Hoist 
Tower 

4.3.1.1 Safety Function 

The structure of the Waste Handling Building (WHB), including the Hot Cell Complex and the Waste 
Hoist Tower, provides a passive confinement function for release of radioactive particulate materials. The 
WHB structure is also designed to prevent structural failure from Design-basis Natural Phenomenon 
Hazard events (i.e., tornado, earthquake, straight-line winds of 110 miles per hour (mph), and snow/ice 
loading on the roof). The safety function of the noncombustible construction of the WHB is to minimize 
fire propagation into and within the building. 

4.3.1.2 System Description 

The WHB is a steel-frame structure with insulated steel siding. Portions of the WHB, such as the Hot Cell 
Complex and Shielded Storage Room, are constructed of thick concrete for shielding. The 
noncombustible materials (steel and concrete) used in the construction of the WHB minimize fire 
propagation into and within the WHB. The WHB is constructed in accordance with the requirements of 
Standard on Types of Building Construction (National Fire Protection Association (NFPA) 220) Type II 
construction.  

The WHB acts as a passive confinement barrier to control the potential for release of radioactive material 
when waste containers are outside closed shipping containers. Confinement in the CH Bay and Room 108 
is provided by the building structure and the airlocks for each entry door. The airlocks allow the 
continuously operating high-efficiency particulate air (HEPA) filtered CH Waste Handling (WH) 
Confinement Ventilation System (CVS) to maintain the CH Bay and Room 108 at a negative air pressure 
with respect to the outside ambient air pressure (airflow is into the CH Bay). 

The WHB, including the Waste Hoist Tower, is designed and constructed for the Design-basis Earthquake 
(DBE) of 0.1 gravitational force (g) peak acceleration with a 1,000-year return interval; to withstand the 
Design-basis Tornado (DBT) with 183 mph wind with a 1-million-year return frequency; and straight-line 
winds of 110 mph with a 1,000-year return frequency. The roof of the WHB, including the Transuranic 
Package Transporter (TRUPACT) Maintenance Facility (TMF) and Waste Hoist Tower, is designed to 
withstand a 27-pound-per-square-foot (lb/ft2) snow load. The 100-year recurrence maximum snowpack 
for the WIPP region is 10 lb/ft2. 

The WHB is described in Chapter 2.0 of this DSA, while the design parameters for the WHB are 
described in Plant Buildings, Facilities, and Miscellaneous Equipment System Design Description (SDD) 
(SDD-CF00-GC00). 
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4.3.1.3 Functional Requirements 

The WHB is required to withstand the 0.1 g DBE, the DBT with 183 mph wind, and straight-line wind of 
110 mph such that the building structure does not collapse and damage waste containers. The main 
lateral-force-resisting structural members of the TMF and support building are designed to withstand the 
DBE to prevent those structures from collapsing on the adjacent WHB. The WHB roof is required to 
withstand 27 lb/ft2 snow load. The 100-year recurrence maximum snow pack for the WIPP region is 
10 lb/ft2. 

The WHB is required to meet NFPA 220 Type II construction such that fires outside the building or 
inside the building do not propagate and damage waste containers outside closed shipping containers. 

4.3.1.4 System Evaluation 

The WHB is a steel-frame structure with insulated steel siding constructed in accordance with the 
requirements of the NFPA 220 Type II construction. The WHB is designed and constructed to withstand 
the DBE of 0.1 g peak acceleration with a 1,000-year return interval. 

The WHB is designed and constructed to withstand the DBT with 183 mph and a translational velocity of 
41 mph, a maximum rotational velocity radius of 325 feet, a pressure drop of 0.5 pound per square in 
gauge (psig), and a pressure drop rate of 0.09 psig per second. The Design-basis wind velocity for the 
WHB is 110 mph, at 30 feet aboveground, with a 1,000-year mean recurrence interval. The WHB roof, 
including the Waste Hoist Tower and TMF, is designed to withstand a snow load of 27 lb/ft2. 

The main lateral-force-resisting structural members of the TMF and support building are constructed to 
withstand the DBE of 0.1 g to prevent those structures from collapsing on the WHB. 

4.3.1.5 Controls (TSR) 

The passive design features of the WHB are designated SC and are discussed in Section 6.0 of the TSRs 
(DOE/WIPP 07-3373). Any design change to the WHB enters the Unreviewed Safety Question (USQ) 
process. 

4.3.2 Underground Liquid-fueled Waste Handling Vehicles  

4.3.2.1 Safety Function 

The design of Underground liquid-fueled (diesel-powered) waste handling vehicles reduces the likelihood 
of fire initiation from collisions. 

4.3.2.2 System Description 

The Underground liquid-fueled waste handling vehicles have metal hydraulic fluid reservoirs and 
reinforced hydraulic delivery systems, with the exception of the Underground transporters. The 
Underground transporters have nylon-reinforced elastomer fuel cells enclosed in metal. Underground 
liquid-fueled waste handling vehicles are equipped with fuel systems protected from impact by their 
location within the metal structure of the equipment. 
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4.3.2.3 Functional Requirements  

The Underground liquid-fueled (diesel-powered) waste handling vehicles are required to have fuel tanks 
and fuel delivery systems inside the metal body of the vehicle, metal hydraulic fluid reservoirs, and 
reinforced hydraulic delivery systems, with the exception of the Underground transporters. The 
Underground transporters have nylon-reinforced elastomer fuel cells enclosed in metal. The vehicles must 
use hydraulic fluids with high ignition temperature. These features minimize the occurrence of fuel fires 
being initiated by the vehicles. The location of the fuel system within the metal structure of the vehicles 
provides the fuel system protection from impacts and punctures. 

4.3.2.4 System Evaluation 

The Underground liquid-fueled waste handling vehicles have metal hydraulic fluid reservoirs and 
reinforced hydraulic delivery systems. The fuel system location within the steel structure of the 
equipment minimizes the likelihood of fires being initiated by breaches or leaks in those systems. 

4.3.2.5 Controls (TSR) 

The passive design features of the Underground liquid-fueled waste handling vehicles are designated SC 
and are discussed in Section 6.4 of the TSRs (DOE/WIPP 07-3373). Section 5.1.1.2 of the TSRs specifies 
pre-operational inspection requirements for liquid-fueled vehicles. Any design change to the liquid-fueled 
underground waste handling vehicles enters the USQ process. 

4.3.3 Underground Liquid-fueled Waste Handling Vehicle Fire Suppression Systems  

4.3.3.1 Safety Function 

The safety function of the Underground liquid-fueled waste handling vehicles fire suppression systems is 
to suppress fires associated with fuel line leaks and engine compartment fires. 

4.3.3.2 System Description 

All Underground liquid-fueled waste handling vehicles are equipped with automatically actuated dry 
chemical fire suppression systems. A typical automatic fire suppression system is composed of an 
electronic flame detector sensor, an inert compressed-gas cartridge, a dry chemical fire suppressant, and a 
delivery system with nozzles that directs the fire suppressant to areas where a fire would most likely 
occur. The heat of a fire automatically actuates the fire suppression system. 

4.3.3.3 Functional Requirements  

Underground liquid-fueled waste handling vehicles are required to have charged automatic fire 
suppression systems to suppress fires occurring within the engine compartment. The fire suppression 
systems must automatically detect a fire in the engine compartment and automatically release the fire 
suppressant. 

4.3.3.4 System Evaluation 

The Underground liquid-fueled waste handling vehicles have fire suppression systems that automatically 
detect a fire in the engine compartment. Upon detection of a fire, the systems fluidize and discharge the 
fire suppressant onto the fire. The installed fire suppression systems on the Underground liquid-fueled 
waste handling vehicles meet the requirements for Underground self-propelled equipment described in 
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Mine Safety and Health Administration (MSHA) 30 CFR 57, “Mineral Resources: Safety and Health 
Standards – Underground Metal and Nonmetal Mines,” Subpart C, “Fire Protection and Control,” 
Subsection 57.4260, “Underground Self-propelled Equipment.” 

4.3.3.5 Controls (TSR) 

The fire suppression systems on Underground liquid-fueled waste handling vehicles are designated as SC. 
Limiting Condition for Operation (LCO) 3.1.2 of the TSRs (DOE/WIPP 07-3373) specifies the 
surveillance requirements for the fire suppression systems on Underground liquid-fueled waste handling 
vehicles. Any design change to the fire suppression system on the Underground liquid-fueled waste 
handling vehicles enters the USQ process.  

4.4 SAFETY SIGNIFICANT STRUCTURES, SYSTEMS, AND COMPONENTS 

The SS SSCs are those SSCs that have a preventive or mitigative function that is a major contributor to 
worker safety as determined from the HA. The SS SSCs are specified in Chapter 3.0, and discussed in the 
following sections. 

4.4.1 Waste Handling Building Fire Suppression System 

4.4.1.1 Safety Function 

The safety function of the WHB fire suppression system is to suppress fires in the WHB before they 
become large enough to impact waste and/or propagate to areas where waste is outside a shipping 
container. 

4.4.1.2 System Description 

The WHB fire suppression system contains the following: 

� A fire water storage tank 

� Two fire pumps, one electric and one diesel powered, each rated for 1,500 gallons per minute 
(gpm) flow 

� A jockey pump to maintain system pressure 

� A distribution system 

Also included are the supply risers and valves after the piping enters the WHB. Three risers, one in the 
Room 108, one in the CH Bay, and one in the RH Bay, supply the WHB. The CH Bay riser supplies fire 
water for a portion of the CH Bay. The Room 108 riser supplies fire water for Room 108 itself, the Waste 
Hoist Tower, and a portion of the CH Bay. A cross-connect between the Room 108 riser and the CH Bay 
riser can be used to furnish an alternate fire water supply to either riser. The RH Bay riser supplies fire 
water to the RH Bay, the Upper Hot Cell Operations Gallery, the Facility Cask Loading Room (FCLR), 
and the Crane Maintenance Room. 

The fire suppression system inside the WHB includes the main drain, gauges, valves, flow detection 
devices, water motor gongs, fire department connections, distribution piping with installed fusible 
sprinklers, valves, and inspector’s test connections. The fire suppression system is supplied with 
pressurized water from a fire pump with the jockey pump maintaining system pressure; in the event of a 
loss of power, the diesel fire pump provides backup. If a fire occurs, its heat will melt the fusible links in 
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one or more sprinkler heads in the area, releasing water from the sprinkler heads. Fire water will continue 
to flow from the sprinklers until manually shut off. 

4.4.1.3 Functional Requirements 

The fire suppression system shall have one fire water supply tank with at least 105,000 gallons of water 
available, with piping and valves aligned to supply fire water to both fire water pumps, with at least one 
fire water pump capable of pumping 1,500 gpm of fire water through the fire water distribution system to 
the three risers in the WHB. Post Indicator Valves (PIVs) in the fire water distribution system are locked 
open to provide an unobstructed flow path to the three risers in the WHB. Fire water pressure must be at 
least 105 psig at each WHB riser. The valves in the WHB risers must be configured to have an 
unobstructed fire water flow to the sprinkler heads. The fire suppression system in the WHB must 
automatically actuate and provide fire suppression sufficient to prevent fire propagation in the WHB, 
prevent small fires from becoming large fires, and prevent a fire from developing into one that impacts 
waste outside a closed shipping container. The fire suppression system is not designed to withstand the 
effects of a DBE or DBT. 

4.4.1.4 System Evaluation 

The fire suppression system meets the improved risk level of protection defined in Facility Safety 
(DOE Order 420.1B, Change 1). In addition, the fire suppression system is designed, installed, 
maintained, and tested in accordance with the Standard for the Installation of Stationary Pumps for Fire 
Protection (NFPA 20); Standard for the Installation of Private Fire Service Mains and Their 
Appurtenances (NFPA 24); and Standard for the Inspection, Testing, and Maintenance of Water-Based 
Fire Protection Systems (NFPA 25). The automatic sprinkler systems are designed and installed in 
accordance with Standard for the Installation of Sprinkler Systems (NFPA 13) and are maintained and 
tested in accordance with NFPA 25. 

Valves in the piping between the fire water storage tank and the fire water pumps’ suction are locked 
open to provide an unobstructed flow path. One of the two fire water pumps is capable of supplying 
1,500 gpm of fire water to the fire water distribution system. The PIVs in the fire water distribution 
system are positioned to provide unobstructed fire water flow to the three risers in the WHB. The fire 
water pressure is � 105 psig at each of the three risers (CH Bay, RH Bay, and Room 108) in the WHB. 
The valves in each riser are aligned to provide an unobstructed flow path to the sprinklers.  

The fire water supply system receives its normal water supply from an onsite nominal 180,000-gallon 
aboveground fire water storage tank. This tank is configured to supply the fire pumps in parallel, flowing 
water into a common supply header shared by both pumps. The domestic water storage tank can be used 
to supply fire protection water by the installation of a suction piping spool-piece. The amount of available 
water from the single dedicated fire water supply tank is sufficient to meet the maximum water demands 
required by NFPA codes and DOE guidance. 

Although the electric fire pump is the first to start from a pressure loss demand, the diesel fire pump 
operates independently from the electric pump and is designed to provide the same function. Either fire 
pump is capable of meeting 100 percent design required flow and pressure demands of the system. 

The WIPP site’s water supply and distribution system has been found adequate to meet the most 
demanding fire protection system’s demand. All major components of the fire water supply and 
distribution system are Underwriters’ Laboratories listed and Factory Mutual Global approved. 
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4.4.1.5 Controls (TSR) 

The WHB fire suppression system is an SS active design feature. LCO 3.1.1 of the TSRs 
(DOE/WIPP 07-3373) requires an operable fire suppression system to be available to prevent/mitigate 
damage to waste assemblies in the WHB. Periodic surveillances, testing, and maintenance, including 
pressure checks, flow testing, verifying amount of fire water available, control of valve lineups, and 
verification of automatic functions, ensure system reliability. Any design change to the WHB fire 
suppression system enters the USQ process. 

4.4.2 Facility Pallet 

4.4.2.1 Safety Function 

The safety function of the facility pallet is to prevent flame impingement on CH waste containers and 
minimize waste container damage from fires. 

4.4.2.2 System Description 

Facility pallets are fabricated steel units approximately 13 feet long and 9 feet wide. Facility pallets are 
designed to accommodate two stacks of two-high seven-packs, two stacks of two-high standard waste 
boxes (SWBs), two stacks of two-high four-packs of 85-gallon drums, two stacks of two-high three-packs 
of 100-gallon drums, two 10-drum overpacks (TDOPs), two stacks of one-high three-packs of shield 
containers, one Standard Large Box 2 (SLB2), or combinations of waste containers. 

4.4.2.3 Functional Requirements  

The facility pallet is required to have a metal surface. The solid metal surface is required to prevent direct 
flame impingement on CH waste containers while on the facility pallet. 

4.4.2.4 System Evaluation 

The facility pallets, constructed of metal, prevent direct flame impingement and minimize damage to the 
CH waste containers. 

4.4.2.5 Controls (TSR) 

The passive design feature of the facility pallets is designated as SS and is discussed in Section 6.3 of the 
TSRs (DOE/WIPP 07-3373). Any design change to the facility pallets enters the USQ process. 

4.4.3 CH Waste Handling Confinement Ventilation System 

4.4.3.1 Safety Function 

The safety function of the CH WH CVS is to provide an exhaust flow through � 99 percent efficient 
HEPA filters to mitigate a radiological release from postulated events occurring in the CH Bay or 
Room 108. 

4.4.3.2 System Description 

The CH WH CVS design is capable of operating as a once-though or recirculation ventilation system. 
Both capabilities are designed to provide a confinement barrier with HEPA filters providing the capability 
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to limit releases of airborne radioactive contaminants from the CH Bay or Room 108. The ventilation 
system maintains the CH Bay and Room 108 at a lower air pressure than the atmospheric pressure outside 
the WHB to ensure airflow into the CH Bay or Room 108, which allows only HEPA-filtered air to be 
exhausted. 

The CH WH CVS consists of two air-handling trains (each having supply fans, cooling coils, and heating 
elements) and two ventilation filtration trains (each consisting of prefilters, two banks of HEPA filters, 
and an exhaust fan). The air-handling units (AHUs) provide temperature-conditioned air to the CH Bay 
and Room 108. Only one air-handling train, one train of filters, and one exhaust fan are in operation at a 
time. Fan operating status, the differential pressure across each HEPA filter bank, and static pressure 
differential indications are monitored in the Central Monitoring Room (CMR). High differential pressure 
across the HEPA filter banks or loss of ventilation airflow initiates an alarm in the CMR. The CMR 
operator can initiate switching to the standby filter train. If the operating exhaust fan fails, the standby 
exhaust fan automatically starts. 

4.4.3.3 Functional Requirements 

One exhaust fan and one HEPA filter train must be in operation during waste handling and waste storage 
in the CH Bay or Room 108. The CH WH CVS must continuously operate when CH waste containers 
outside a closed shipping container are present in the CH Bay or Room 108 in order to provide HEPA-
filtered exhaust of the CH waste handling area ventilation. The HEPA filters must provide filtration 
efficiency of � 99 percent. 

4.4.3.4 System Evaluation 

The CH WH CVS has two exhaust fans and two filter trains, each train having prefilters and two banks of 
HEPA filters. One exhaust fan and one filter train are in operation during CH waste handling and waste 
storage activities. If the operating exhaust fan fails or the filter train develops a high differential pressure, 
the other exhaust fan starts or the other filter train is put into service and the faulty filter train is taken out 
of service. Each HEPA filter bank is efficiency-tested annually and maintained in accordance with the 
Nuclear Air Cleaning Handbook (DOE-HDBK-1169-2003). If the tested HEPA filter bank efficiency is 
less than 99 percent or if the filters are over 10 years old, the filters are replaced. The TSRs define the 
necessary actions to reduce the risk of radioactive material releases from the CH Bay or Room 108. 

4.4.3.5 Controls (TSR) 

The CH WH CVS is an active design feature designated as an SS SSC. LCO 3.2.1 of the TSRs requires 
an operable CH WH CVS to mitigate radiological releases from CH waste containers in the CH Bay or 
Room 108. Periodic surveillances, testing, and maintenance, including HEPA filter testing, exhaust fan 
operation, and verification of automatic functions, ensure system reliability. Any design change to the CH 
WH CVS enters the USQ process. 

4.4.4 Hot Cell Complex Confinement Ventilation System 

4.4.4.1 Safety Function 

The safety function of the Hot Cell Complex CVS is to provide an exhaust flow through � 99 percent 
efficient HEPA filters to mitigate a radiological release from postulated events occurring when processing 
RH waste from a 10-160B within the Hot Cell Complex. 
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4.4.4.2 System Description 

The Hot Cell Complex CVS is a once-through system designed to provide a confinement barrier with 
HEPA filters providing the capability to limit releases of airborne radioactive contaminants from the 
Upper Hot Cell Complex. The ventilation system maintains the Upper Hot Cell at a lower air pressure 
than the air pressure in the RH process areas (RH Bay, Cask Unloading Room, Transfer Cell, and FCLR). 
The Hot Cell Complex CVS ensures airflow into the Upper Hot Cell, which allows only HEPA-filtered 
air to be exhausted from the Upper Hot Cell. 

The Hot Cell Complex CVS consists of an AHU that has a supply fan, cooling coils, and heating elements 
and an exhaust filtration system that has two exhaust fans and three filter trains. Each filter train consists 
of prefilters and two banks of HEPA filters. The AHU supply air is taken from the RH Bay. One exhaust 
fan and two filter trains are in service when RH waste from a 10-160B shipping container is being 
processed into, within, or out of the Upper Hot Cell or stored in the Upper Hot Cell. Fan operating status, 
the differential pressure across each HEPA filter bank, and static pressure differential indications are 
monitored in the CMR. High differential pressure across the HEPA filter banks or loss of ventilation 
airflow initiates an alarm in the CMR. The CMR operator can initiate switching to the standby filter train. 
If the operating exhaust fan fails, the standby exhaust fan automatically starts. In the event of loss of site 
electrical power, the ventilation system can be powered by the site backup diesel generators. The site 
backup diesel generators are capable of restoring power within 12 hours, which supports the TSRs for the 
Hot Cell Complex CVS. 

4.4.4.3 Functional Requirements 

One exhaust fan and two HEPA filter trains must be in operation during processing RH waste from a 
10-160B into, within, or out of the Upper Hot Cell and when storing RH waste in the Upper Hot Cell. The 
Hot Cell Complex CVS must operate to provide HEPA-filtered exhaust of the Hot Cell ventilation. The 
HEPA filters must provide filtration efficiency of � 99 percent. 

4.4.4.4 System Evaluation 

The Hot Cell Complex CVS has two exhaust fans and three 50 percent capacity filter trains, with each 
train having prefilters and two banks of HEPA filters. One exhaust fan and two filter trains are in 
operation during RH waste handling activities involving the Upper Hot Cell or when RH waste is being 
stored in the Upper Hot Cell. If the operating exhaust fan fails or one of the filter trains develops a high 
differential pressure, the other exhaust fan starts or the third filter train is put into service and the faulty 
filter train taken out of service. Each HEPA filter bank is efficiency-tested annually and maintained in 
accordance with DOE-HDBK-1169-2003. If the tested HEPA filter bank efficiency is less than 99 percent 
or if the filters are over 10 years old, the filters are replaced. The TSRs define the necessary actions to 
reduce the risk of radioactive material releases from the Upper Hot Cell. 

4.4.4.5 Controls (TSR) 

The Hot Cell Complex CVS is an active SS SSC. LCO 3.2.2 of the TSRs (DOE/WIPP 07-3373) requires 
an operable Hot Cell Complex CVS, with HEPA filters maintained to an efficiency of � 99 percent, to be 
available to prevent/mitigate potential release of radioactive material. Any design change to the Hot Cell 
Complex CVS must enter the USQ process. 
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4.4.5 TRUPACT-II Unloading Dock 6-Ton Cranes 

4.4.5.1 Safety Function 

The safety function of the CH Bay TRUPACT-II Unloading Dock (TRUDOCK) 6-ton cranes is to hold 
their loads upon loss of power. 

4.4.5.2 System Description 

Each TRUDOCK has two 6-ton overhead cranes that are used to transfer the shipping container outer 
containment vessel (OCV) and inner containment vessel (ICV) lids to their individual support stands, and 
the payload waste containers to a facility pallet. The cranes have a single girder, underhung bridge, 
trolley, and wire rope hoist. Each crane is controlled by a radio-frequency transmitter or pendant control. 
The TRUDOCK 6-ton cranes are designed to hold their load in the event of a loss of power. The 
TRUDOCK 6-ton cranes are certified to lift their rated capacity and are load tested to 125 percent of 
maximum rated lift. The cranes use specially designed lifting and load-balancing fixtures to unload CH 
waste containers from a TRUPACT-II or Half-Package Transporter (HalfPACT). 

4.4.5.3 Functional Requirements 

The TRUDOCK 6-ton cranes are required to disassemble CH TRUPACT-IIs and HalfPACTs, remove the 
waste assemblies from the shipping containers, place the waste assemblies on facility pallets, and 
reassemble the shipping containers. 

4.4.5.4 System Evaluation 

The CH Bay TRUDOCK 6-ton cranes are designed to hold their load in the event of a loss of power. The 
brakes associated with each crane are normally set and require electric power for crane movement. 

4.4.5.5 Controls (TSR) 

The TRUDOCK 6-ton cranes are SS SSC passive design features. The TRUDOCK 6-ton cranes are 
required to hold their loads upon loss of electrical power as discussed in Section 6.2 of the TSRs 
(DOE/WIPP 07-3373). Any design change to the TRUDOCK 6-ton cranes enters the USQ process. The 
cranes are tested and maintained through the implementation of the Key Attributes for Chapter 10.0 
SMPs. 

4.4.6 RH Bay Design 

4.4.6.1 Safety Function 

The RH Bay floor is designed with a slope such that any liquids released in the RH Bay flow away from 
the rollup door/common wall between the RH and CH Bays. The safety function of the RH Bay floor 
design is to reduce the likelihood of fuel-pool fires from impacting CH waste in the CH Bay. 

4.4.6.2 System Description 

The RH Bay floor is sloped in such a direction that in the event of a fuel spill or the release of flammable 
liquids in the RH Bay, the floor slope will direct the flow away from the rollup door/common wall. 
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4.4.6.3 Functional Requirements 

The RH Bay floor slope shall prevent the fuel pool or other flammable liquids from flowing under the 
rollup door in the common wall between the RH and CH Bays. 

4.4.6.4 System Evaluation 

The RH Bay floor is designed with a sloped floor such that in the event of a fuel spill or the release of 
flammable liquids in the RH Bay, the floor slope will direct the flow away from the rollup door in the 
wall between the RH and CH Bays. This design reduces the likelihood of fuel-pool fires from impacting 
CH waste in the CH Bay. 

4.4.6.5 Controls (TSR)  

The slope of RH Bay floor is a passive design feature designated as SS SSC and discussed in Section 6.6 
of the TSRs (DOE/WIPP 07-3373) that requires configuration and change control processes to invoke the 
USQ process for any design change. 

4.4.7 Waste Hoist System – Brakes  

4.4.7.1 Safety Function 

The safety function of the Waste Hoist System brakes is to prevent uncontrolled movement of the Waste 
Shaft Conveyance that could potentially result in a breach of waste containers. 

4.4.7.2 System Description 

The Waste Hoist System brakes are a mechanical/hydraulic fluid braking system. There are two brakes on 
each of the two braking flanges of the Waste Hoist wheel. These disc brakes are spring set and are 
released by applying hydraulic pressure. Brake switches indicate brake set, release, and wear. A 
redundant hydraulic power supply exists to supply hydraulic pressure to release the brakes. Two separate 
hydraulic systems, each of which has a pump and a reservoir, are provided to supply pressure to operate 
the brakes. Only one hydraulic brake system operates at a time. A timed backup pressure-relief path exists 
to set the brakes if for any reason the brake pressure is not released within a few seconds after the 
application of the brake set signal. 

4.4.7.3 Functional Requirements 

The Waste Hoist System brakes require the capability of stopping the waste conveyance upon loss of 
power under any conditions of hoist operations. 

4.4.7.4 System Evaluation  

The Waste Hoist System meets failsafe requirements as specified by MSHA regulations in 30 CFR 57, 
“Mineral Resources: Safety and Health Standards – Underground Metal and Nonmetal Mines,” Subpart 
R, “ Personnel Hoisting.” In addition, a series of tests are performed on the Waste Hoist brakes at the 
beginning of each shift before the hoist can be used to transport waste. The push button is depressed and 
held, and hoist movement is attempted. If the system is operating properly, the brakes will set soon after 
the brake fluid pressure rises above 1,200 psig during brake release. The motor torque will then operate 
against the brakes, similar to the action of a static brake test. When the brake dump valve test push button 
is released after a successful test, the hoist will trip offline. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 4-12 

4.4.7.5 Controls (TSR) 

The Waste Hoist System brakes are an active SS SSC. LCO 3.8.1 of the TSRs (DOE/WIPP 07-3373) 
require operable Waste Hoist System brakes to be available to prevent uncontrolled movement of the 
Waste Shaft Conveyance. Any design change to the Waste Hoist System must enter the USQ process. 

4.5 SPECIFIC ADMINISTRATIVE CONTROLS 

SACs are those controls that provide a preventive and/or mitigative function comparable to an SC or SS 
SSC. The SACs for WIPP waste processes are discussed below and are specified in Chapter 3.0 as a 
preventive or mitigative control in the AA or for worker protection as identified in the Event Tables. 

4.5.1 Vehicle/Equipment Control Program 

4.5.1.1 Safety Function 

The Vehicle/Equipment Control Program prevents or reduces the likelihood of fires or collisions 
involving waste. 

4.5.1.2 Administrative Control Description 

The Vehicle/Equipment Control Program applies controls to the WIPP Outside Area, the WHB, and the 
Underground. For the Outside Area, the program designates the route a fuel delivery truck must take 
when delivering fuel to the WIPP site and requires escorting the truck during the time it is onsite. The 
Vehicle/Equipment Control Program: 

� Prohibits liquid-fueled vehicles from entering the CH Bay or Room 108 when CH waste is 
outside a closed shipping container 

� Prohibits liquid-fueled vehicles from entering the Shaft Access Area when waste is outside a 
closed shipping container 

� Provides vehicle control in the Underground by identifying Underground areas where the 
lube truck is prohibited from entering, establishing the transport path before waste transport, 
and maintaining a Vehicle Exclusion Zone for the movement of waste 

� Identifies the vehicles that can operate within the Vehicle Exclusion Zone 

� Identifies the vehicles that can operate at an active waste face during waste handling, waste 
disposal, ground control, waste retrieval activities, and waste face stabilization 

The Vehicle/Equipment Control Program is chosen for lack of engineered controls to prevent fires or 
collisions in the WIPP Outside Area, WHB, and the Underground involving waste. 

4.5.1.3 Functional Requirements 

The Vehicle/Equipment Control Program must designate the route and provide an escort for a fuel 
delivery truck when the truck is making a fuel delivery to the WIPP. 

The Vehicle/Equipment Control Program must ensure that liquid-fueled vehicles and equipment are not 
allowed in the CH Bay, Room 108, or the Shaft Access Area when those areas contain CH waste outside 
a closed shipping container. 
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The Vehicle/Equipment Control Program shall identify the transport path in the Underground before 
waste movement. The Vehicle/Equipment Control Program shall establish the Vehicle Exclusion Zone 
and identify the vehicle controls used during transport of waste from the Waste Shaft Station to the active 
disposal room(s). The Vehicle/Equipment Control Program must specify the Underground areas that the 
lube truck cannot enter. The Vehicle/Equipment Control Program must specify the vehicles and the 
number of vehicles that can operate at the waste face of a disposal room during waste handling, waste 
disposal, ground control, waste retrieval activities, and waste face stabilization. The Vehicle/Equipment 
Control Program must specify the conditions under which liquid-fueled vehicles can operate less than 
25 feet from the waste face while attended. 

4.5.1.4 Administrative Control Evaluation 

A fuel delivery truck is only allowed on the WIPP site to deliver fuel to the surface fuel station, located 
across from the Salt Handling Shaft, and must proceed directly from the WIPP vehicle trap to the fuel 
station and return from the fuel station directly to the vehicle trap. Escorting the fuel delivery truck during 
its delivery prevents or minimizes the likelihood of a fuel supply truck from entering the WHB Outside 
Area and possibly colliding with waste in the WHB parking area or the WHB. An accident involving the 
fuel delivery truck could cause a large pool fire involving waste in the parking area and in the WHB. 

Prohibiting liquid-fueled vehicles and equipment from entering the CH Bay, Room 108, or the Shaft 
Access Area when those areas contain waste outside a closed shipping container reduces the likelihood of 
liquid fuel-pool fires in those areas. 

Not allowing the lube truck in active waste disposal room(s) or the Vehicle Exclusion Zone reduces the 
likelihood of a vehicle collision resulting in a large fuel-pool fire involving waste in those areas. 

Establishing the transport path before waste transport minimizes the likelihood of vehicle collisions. 
Establishing the Vehicle Exclusion Zone, from the S400/E140 intersection to the disposal room entrance, 
in the Underground waste transport path limits access by vehicles or equipment not part of the waste 
transport to a portion of the transport path drift instead of prohibiting access to the entire transport path. 
This minimizes the potential of collisions in the transport path. Not allowing non-waste handling vehicles 
or equipment within the Vehicle Exclusion Zone and allowing only the waste handling equipment 
transporting the waste within the Vehicle Exclusion Zone prevents/minimizes the probability of a 
collision involving waste during transport to the disposal room. Allowing only one liquid-fueled vehicle 
in the Vehicle Exclusion Zone minimizes or reduces the likelihood of a vehicle collision resulting in a 
fuel-pool fire. Identifying the transport path before waste movement reduces the likelihood of collisions 
between the vehicle transporting waste and ongoing activities (e.g., waste handling, borehole drilling, 
ground control) in the disposal panel. 

Specifying the number of liquid-fueled vehicles/equipment that can operate at a waste face minimizes the 
likelihood of vehicle collisions and pool fires impacting waste. Performing a pre-operational check on 
each piece of waste handling vehicle or equipment selected for use each shift before the vehicle or 
equipment is used determines the operability of the vehicle or equipment and minimizes the occurrence of 
accidents caused by preventable malfunctions. 

4.5.1.5 SAC Controls (TSR) 

The following TSR (DOE/WIPP 07-3373) discussions and LCOs apply to the Vehicle/Equipment Control 
Program: 
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� LCO 3.3.1 applies to vehicle/equipment control in the Outside Area and identifies the 
required action(s) for a fuel delivery truck that deviates from the designated route and the 
surveillance requirements for each fuel delivery. 

� LCO 3.3.2 applies to vehicle control in the CH Bay and Room 108 and identifies the required 
action(s) if a liquid-fueled vehicle enters the CH Bay when waste is outside a closed shipping 
container. LCO 3.3.2 also specifies the surveillance requirements for verifying that no 
liquid-fueled vehicles are in the CH Bay and Room 108. 

� LCO 3.3.3 applies to vehicle control in the Shaft Access Area and identifies the required 
action(s) if a liquid-fueled vehicle enters the Shaft Access Area when waste is outside a 
closed shipping container. LCO 3.3.3 also specifies the surveillance requirements for 
verifying that no liquid-fueled vehicles are in the Shaft Access Area. 

� LCO 3.3.4 – Deleted. 

� LCO 3.3.5 applies to lube truck access control and provides the action(s) to take if the lube 
truck enters the disposal room. LCO 3.3.5 also provides the surveillance requirements for 
verifying that the lube truck is not in a disposal room. 

� LCO 3.3.6 applies to liquid-fueled vehicle/equipment control in the transport path, and 
identifies the actions and surveillances required for the following: 

o Establishing the transport path prior to waste movement 

o Establishing the Vehicle Exclusion Zone with leading and lagging escorts 

o Establish initiation and termination points of the Vehicle Exclusion Zone 

o Maintaining the Vehicle Exclusion Zone free of non-waste handling 
vehicles/equipment 

o Allowing only one liquid-fueled waste handling vehicle in the Vehicle 
Exclusion Zone 

� LCO 3.3.7 applies to liquid-fueled vehicle/equipment control at the waste face in the disposal 
room during waste handling and identifies the actions and surveillances required for the 
following: 

o Allowing only waste handling vehicle/equipment selected for waste handling 
activities to approach the waste face during emplacement 

o Requiring that non-waste handling vehicles/equipment supporting emplacement 
activities stay greater than or equal to 25 feet from the waste face when not attended 

o Requiring that liquid-fueled waste handling equipment emplacing waste be attended 

o Limiting the liquid-fueled vehicles/equipment used for retrieval to one waste 
handling vehicle/equipment and one non-waste handling vehicle/equipment at the 
waste face 

� LCO 3.3.8 applies to vehicle/equipment control in the disposal room during disposal mode 
and specifies that liquid-fueled waste handling vehicle/equipment must be greater than or 
equal to 25 feet from the waste face, or must be attended if less than 25 feet from the waste 
face, and identifies the actions for the following: 

o Performing ground control at waste face 
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o Installing a panel closure system at a waste face, or vehicles/equipment en route to 
other operational activities that have to drive past a waste face 

4.5.2 Fuel Confinement Program 

4.5.2.1 Safety Function 

The Fuel Confinement Program impedes fuel-pool fires from impacting CH waste in the Underground. 

4.5.2.2 Administrative Control Description 

The Fuel Confinement Program requires the placement of absorbent material at the base of a static waste 
face when unattended. The Fuel Confinement Program is chosen for lack of engineered controls to serve 
as fuel impedance in the Underground. 

4.5.2.3 Functional Requirement 

The Fuel Confinement Program shall require the placement of absorbent material at the base of a static 
waste face in a disposal room opened for CH waste disposal due to waste retrieval activities, when the 
waste face is unattended. 

4.5.2.4 Administrative Control Evaluation 

Waste retrieval activities may require removing disposed CH waste from one disposal room and disposing 
of that waste in a room(s) that previously did not contain any CH waste. Once retrieval activities are 
completed, CH waste disposal will resume in the first room. The waste face becomes static when declared 
by Waste Handling Operations or after 10 days of no waste emplacement. Activities involving liquid-
fueled vehicles or equipment can occur in close proximity to the static waste face(s), and those activities 
could result in a fuel-pool fire occurring at or near the static waste face. Placing absorbent material at the 
base of the static waste face prevents the fuel in a fuel-pool fire from flowing into the static waste face 
and engulfing the CH waste containers. 

4.5.2.5 Controls (TSR) 

Fuel confinement at a static waste face in the Underground is discussed in LCO 3.4.2 of the TSRs 
(DOE/WIPP 07-3373), which identifies the required actions from placing absorbent material at the base 
of the static waste face when unattended and specifies the surveillance requirements for placement of the 
absorbent material. 

4.5.3 Waste Handling Program 

4.5.3.1 Safety Function 

The Waste Handling Program reduces the likelihood of inadvertent entry of waste into the Waste Shaft 
and minimizes the amount of radiological material involved in CH waste processing events. 

4.5.3.2 Administrative Control Description 

The Waste Handling Program ensures that before transferring waste from the FCLR (Shaft Access Door 
155) or the Conveyance Loading Room (Shaft Access Door 156) into the Waste Shaft Collar Room, the 
Waste Shaft Conveyance is at the Waste Shaft Collar and configured for loading waste. The Waste 
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Handling Program is chosen for lack of engineered controls preventing entry of waste into the Waste 
Shaft Collar Room and engineered controls to minimize the amount of radiological material involved in 
the event. 

4.5.3.3 Functional Requirements 

The Waste Handling Program requires the following: 

� The presence of the Waste Shaft Conveyance at the Waste Shaft Collar 

� Pre-operations checks on surface waste handling vehicles/equipment that enter the Shaft 
Access Area 

4.5.3.4 Administrative Control Evaluation 

Ensuring the Waste Shaft Conveyance is at the Waste Shaft Collar before entering the Waste Shaft Collar 
Room prevents dropping waste down the Waste Shaft. Ensuring pre-operational checks on surface waste 
handling vehicles/equipment that enter the Shaft Access Area reduces the likelihood that equipment will 
be involved in collisions, impacts, and fires. The Waste Handling Program SAC attributes were chosen 
for lack of engineered controls preventing vehicle/equipment malfunctions initiating collisions, impacts, 
drops, and fires involving waste. 

4.5.3.5 Controls (TSR) 

The following TSR (DOE/WIPP 07-3373) discussions and LCOs apply to the Waste Handling Program: 

� Waste handling in the Shaft Access Area is discussed in LCO 3.5.2 of the TSRs, which 
identifies the required action(s) for ensuring the Waste Shaft Conveyance is at the Waste 
Shaft Collar before entering the Waste Shaft Collar Room 

� Pre-operational checks on surface waste handling vehicle/equipment prior to entering the 
Shaft Access Area are discussed in SAC 5.1.1.2 of the TSRs, which identifies the required 
action(s) for ensuring pre-operational checks are performed. 

4.5.4 Underground Liquid-Fueled Vehicle/Equipment Inspection Program 

4.5.4.1 Safety Function 

The safety function of the Underground Liquid-Fueled Vehicle/Equipment Inspection Program is to 
minimize the likelihood of Underground liquid-fueled vehicle/equipment malfunctions initiating 
collisions, impacts, drops, and fires involving waste. 

4.5.4.2 Administrative Control Description 

The Underground Liquid-Fueled Vehicle/Equipment Inspection Program provides for inspecting the 
Underground liquid-fueled vehicle/equipment (used for Waste Handling activities and non-waste 
handling vehicles/equipment at the waste face) selected for use each shift. The liquid-fueled 
vehicles/equipment inspections include the following: 

� Visual inspection for leaks from the battery compartment, from the hydraulic fluid system(s), 
and from the fuel system 
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� Verification of vehicle/equipment fluid levels (i.e., engine oil, transmission fluid, hydraulic 
fluid and brake fluid) 

� Verification that vehicle/equipment lights and horn are operable 

If the inspection detects any leaks, abnormal fluid levels, or nonfunctioning lights or horn, the vehicle is 
taken out of service and is not used until the discrepant condition is repaired. The Underground Liquid-
Fueled Vehicle/Equipment Inspection Program is chosen for lack of engineered controls preventing 
liquid-fueled vehicle/equipment malfunctions initiating collisions, impacts, drops, and fires involving 
waste. 

4.5.4.3 Functional Requirements 

The Underground liquid-fueled vehicle/equipment selected for use must be inspected each shift prior to 
use for leaks, proper fluid levels, and functioning lights and horn. 

4.5.4.4 Administrative Control Evaluation 

The Underground Liquid-Fueled Vehicle/Equipment Inspection Program provides for inspecting 
Underground liquid-fueled vehicles/equipment each shift prior to use. Verifying no leaks prevents fuel 
fires, impacts with waste, and collisions with other vehicles/equipment. Verifying proper fuel levels 
prevents dropping waste, collisions, and impacts. Verifying functioning lights and horn reduces the 
likelihood that equipment will be involved in collisions, impacts and fires. 

4.5.4.5 Controls (TSR) 

The Underground Liquid-Fueled Vehicle/Equipment Inspection Program is discussed in Section 5.1.1.1 
of the TSRs (DOE/WIPP 07-3373). Section 5.1.1.1 also specifies the requirements for performing pre-
operational inspections of liquid-fueled vehicles and equipment. 

4.5.5 Noncompliant Container Response Program 

4.5.5.1 Safety Function 

The Noncompliant Container Response Program provides a disciplined process to disposition potentially 
noncompliant waste containers. The disciplined process minimizes the likelihood of a potentially 
noncompliant waste container initiating a fire or explosion. 

4.5.5.2 Administrative Control Description 

The Noncompliant Container Response Program ensures that the noncompliant waste container is 
identified and its location and configuration (in a closed shipping container, in the waste handling 
process, or disposed) at the WIPP facility is determined. Conditions for entry into the program is 
identification of a “potentially” noncompliant waste container. The Noncompliant Container Response 
Program ensures that subject waste container’s noncompliance with the TRU Waste Acceptance Criteria 
for WIPP (WIPP WAC) (DOE/WIPP 02-3122) is evaluated as an “as-found condition” in accordance 
with the WIPP USQ process. The Noncompliant Container Response Program is chosen for lack of 
engineered control preventing a potentially noncompliant waste container initiating a fire or explosion. 
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4.5.5.3 Functional Requirements 

The Noncompliant Container Response Program must identify the noncompliant waste package and 
determine its configuration and location. For noncompliant waste containers, the Noncompliant Container 
Response Program requires the waste container WIPP WAC (DOE/WIPP 02-3122) noncompliance be 
evaluated in accordance with the WIPP USQ process. The response must address returning the 
noncompliant waste package to the shipping site if the package is in a closed shipping container. The 
response must address placing the WIPP facility in a safe configuration and develop a response plan and 
actions if the waste package is outside a closed shipping container. 

4.5.5.4 Administrative Control Evaluation 

The Noncompliant Container Response Program must identify the noncompliant waste package and 
determine its location and configuration. For noncompliant waste containers, the WIPP WAC 
(DOE/WIPP 02-3122) noncompliance must be evaluated in accordance with the WIPP USQ process to 
determine response actions. If the waste package is determined to be outside a closed shipping container, 
the WIPP facility must be placed in a safe configuration and a response plan developed. 

4.5.5.5 Controls (TSR) 

The Noncompliant Container Response Program is discussed in LCO 3.7.1 of the TSRs 
(DOE/WIPP 07-3373) and applies to potentially noncompliant waste packages. 
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5.0 DERIVATIONS OF TECHNICAL SAFETY REQUIREMENTS 

5.1 INTRODUCTION 

The purpose of this chapter is to derive the Technical Safety Requirements (TSRs) based on the control 
functions determined to be essential in Chapters 3.0 and 4.0. This chapter consists of summaries and 
references to pertinent sections of the Waste Isolation Pilot Plant (WIPP) Documented Safety Analysis 
(DSA) in which design features (DF) and Administrative Controls (ACs) are needed to prevent and/or 
mitigate the consequences of a postulated event. The Limiting Conditions for Operation (LCOs), 
Surveillance Requirements (SRs), and necessary ACs determined in this chapter form the basis for the 
facility TSRs and provide the logical link between the TSRs and the DSA. 

Expected products of this chapter, as applicable and based on the graded approach, include the following 
information with a sufficient basis to derive, as appropriate, any of the following TSR parameters for 
individual TSR controls: 

� Safety Limits (SLs) 

� Limiting Control Settings (LCSs) 

� LCOs 

� SRs 

� Information with a sufficient basis to derive TSR ACs for specific control features or to 
specify programs necessary to perform institutional safety functions 

� Identification of TSR controls for passive DFs addressed in the DSA 

� Identification of TSR controls from other facilities that affect the WIPP safety basis 

� Derivation of facility modes 

5.2 REQUIREMENTS 

The content, format, and graded-approach guidelines for identifying TSRs in this chapter have been 
specifically developed in accordance with requirements of the following codes, standards, and regulatory 
documents: 

� 10 Code of Federal Regulations (CFR) 830.205, “Technical Safety Requirements” 

� DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy (DOE) Nonreactor 
Nuclear Facility Documented Safety Analyses 

� DOE-STD-1186-2004, Specific Administrative Controls 

� DOE Guide 423.1-1A, Implementation Guide for Use in Developing Technical Safety 
Requirements 

� DOE Order 420.1B, Facility Safety 

5.3 TECHNICAL SAFETY REQUIREMENT COVERAGE 

This section presents the TSR controls derived from Chapters 3.0 and 4.0. Chapter 3.0 identifies the 
controls necessary to prevent and/or mitigate potential hazardous events evaluated in this DSA. 
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Chapter 4.0 identifies which Structures, Systems, and Components (SSCs) are Safety Class (SC) and 
Safety Significant (SS) and systematically evaluates the credited SSCs identified in Chapter 3.0. The 
SSCs and ACs identified in Chapter 3.0 are required to prevent and/or mitigate postulated events within 
the WIPP and they are evaluated for TSR coverage. 

Table 5.3-1 provides a listing of controls (SSCs and ACs) along with the type of TSR, the safety function 
performed, and the related Hazard Analysis (HA) events. The selected passive DFs that would have a 
significant effect on the safe operation of the WIPP, if altered or modified, are described in Section 5.6. 

SSCs and ACs credited with prevention and/or mitigation in the Accident Analysis (AA) for protection of 
the public, those required for worker protection, and significant items that provide defense-in-depth (DID) 
have been incorporated into the TSRs. 

Table 5.3-1. Summary of TSR Controls and Design Features 

Operating Limits 
Required Safety Function Related Hazard Event(s) 

WHB Fire Suppression System 

LCO 3.1.1 The safety function of the fire suppression system in the WHB is to 
suppress the size of fires in the WHB before they become large 
enough to impact waste and/or propagate to areas where waste is 
outside a shipping container. 

HE 1, WHB 
HE 4, WHB 

Underground Liquid-fueled Waste Handling Vehicle Fire Suppression Systems 

LCO 3.1.2 The safety function of the Underground liquid-fueled waste 
handling vehicle fire suppression systems minimizes 
consequences of Underground fires. The fire suppression system 
suppresses fires associated with fuel line leaks and engine 
compartment fires. 

HE 1, UG 
HE 2, UG 
HE 9, UG  

CH Waste Handling Confinement Ventilation System  

LCO 3.2.1 The safety function of the CH WH CVS is to provide an exhaust 
flow through one operating exhaust fan and maintain HEPA filters 
to an efficiency of � 99% to mitigate a release of radioactive 
material.  

HE 2, WHB 
HE 3, WHB 
HE 10, WHB 

Hot Cell Complex Confinement Ventilation System 

LCO 3.2.2 The safety function of the Hot Cell Complex CVS is to provide an 
exhaust flow through one operating exhaust fan and maintain 
HEPA filters to an efficiency of � 99% to mitigate the potential 
release of radioactive material when processing RH waste from a 
10-160B container in the Hot Cell Complex. 

HE 3, WHB 
HE 6, WHB 
HE 10, WHB 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 5-3 

Operating Limits 
Required Safety Function Related Hazard Event(s) 

Vehicle/Equipment Control Program 

LCO 3.3.1 
LCO 3.3.2 
LCO 3.3.3 
LCO 3.3.4 – 
Deleted 

LCO 3.3.5 
LCO 3.3.6 
LCO 3.3.7 
LCO 3.3.8 

The Vehicle/Equipment Control Program prevents large pool fires 
in the Outside Area, the WHB, and the Underground and 
minimizes the frequency of vehicle collision resulting in fires or 
loss of confinement involving waste. 

HE 1, UG and WHB 
HE 2, UG 
HE 4, WHB 
HE 5, OA and WHB 
HE 9, UG 

Fuel Confinement Program 

LCO 3.4.1 – 
Deleted 
LCO 3.4.2 

The Fuel Confinement Program impedes fuel-pool fires from 
impacting CH waste in the Underground. 

HE 1, UG 

Waste Handling Program 

LCO 3.5.1 – 
Deleted 
LCO 3.5.2 
LCO 3.5.3 – 
deleted 

The Waste Handling Program reduces the likelihood of inadvertent 
entry of CH waste into the Waste Shaft Collar Room and 
minimizes the amount of radiological material involved in events. 

HE 1, UG 
HE 10, UG  

Noncompliant Container Response Program 

LCO 3.7.1 The safety function of the Noncompliant Container Response 
Program minimizes the potential consequences from noncompliant 
waste containers. The Noncompliant Container Response 
Program provides a disciplined process to disposition potentially 
noncompliant waste containers. 

HE 2, UG  
HE 6, WHB 

Waste Hoist System – Brakes 

LCO 3.8.1 The safety function of operable Waste Hoist System brakes 
prevents the uncontrolled movement of the Waste Conveyance 
upon loss of power or loss of hydraulic pressure. 

HE 10, UG 
HE 28, WHB 

Underground Liquid-fueled Vehicle/Equipment Inspection Program 

SAC 5.1.1.1 The safety function of the Underground Liquid-fueled 
Vehicle/Equipment Inspection Program reduces the likelihood that 
liquid-fueled vehicles/equipment will be involved in collisions, 
impacts, drops, and fires involving waste. 

HE 1, UG 
HE 2, UG 
HE 9, UG 
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Operating Limits 
Required Safety Function Related Hazard Event(s) 

Waste Handling Program – Pre-operational Check Inspections of Surface Waste Handling 
Vehicle/Equipment  

SAC 5.1.1.2 This SAC provides a disciplined process for the Waste Handling 
Program’s pre-operational checks of surface waste handling 
vehicle/equipment. This reduces the likelihood of inadvertent entry 
of CH waste into the Waste Shaft Collar Room and minimizes the 
amount of radiological material involved in events. 

HE 1, UG 
HE 10, UG 

WHB – Including Hot Cell Complex and the Waste Hoist Tower 

DF 6.1 The safety function of the noncombustible construction of the WHB 
and the Hot Cell Complex is to minimize fire propagation into and 
within the building. The safety function of the WHB, including the 
Hot Cell Complex, Waste Hoist Tower, and the TMF, and roof 
design prevents building collapse from snow/ice loading on the 
roof and impacting waste and provides a passive confinement 
fnction for release of radioactive particulate materials. The safety 
function of the WHB structure is to prevent breaching waste 
containers outside closed shipping containers from WHB structural 
failure during DBEs (i.e., tornado, earthquake, straight-line winds 
of 110 mph, and snow/ice loading on the roof). The safety function 
of the noncombustible construction of the WHB is to minimize fire 
propagation into and within the building. 

HE 2, WHB 
HE 4, WHB 
HE 5, OA  
HE 19, WHB 
HE 21, WHB 
HE 22, WHB 
HE 25, WHB 
HE 28, WHB 

TRUDOCK 6-ton Cranes 

DF 6.2 The safety function of the CH Bay TRUDOCK 6-ton cranes is to 
hold their loads upon loss of power, which reduces the likelihood 
of load loss. 

HE 10, WHB 
HE 28, WHB 

Facility Pallet 

DF 6.3 The safety function of the facility pallet is to prevent direct flame 
impingement on CH waste containers.  

HE 1, UG and WHB 
HE 2, WHB 
HE 9, UG 

Underground Liquid-fueled Waste Handling Vehicles 

DF 6.4 The design of Underground liquid-fueled waste handling vehicles 
reduces the likelihood of fire initiation from collisions. 

HE 1, UG 

RH Bay Design 

DF 6.5 The safety function of the RH bay design reduces the 
consequences of fuel-pool fires impacting CH waste in the CH 
bay. The RH bay is designed with a sloped floor and drain such 
that in the event of a fuel spill or the release of flammable liquids in 
the RH bay, the floor slope will direct the flow away from the rollup 
door / common wall between the RH and CH bays.  

HE 1, WHB 

WHB = Waste Handling Building; HE = hazard event; UG = Underground; CH = contact-handled; CH WH CVS; 
Waste Handling Confinement Ventilation System; HEPA = high-efficiency particulate air; RH = remote-handled; OA 
= Outside Area; DF = design feature; SAC = Specific Administrative Control; TMF = TRUPACT Maintenance 
Facility; DBE = Design-basis Event; TRUDOCK = Transuranic Package Transporter (TRUPACT)-II Unloading Dock 
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5.4 DERIVATION OF FACILITY MODES 

To aid in the compliance with the WIPP LCOs, operational modes are established to provide a safe, 
structured approach to facility operation. Modes reflect the relative hazards associated with different 
facility or process configurations, categorize the requirements placed on the facility as a convenience for 
operator control, and aid the Operations staff in determining when the LCO is applicable. Also, modes 
provide a convenient way to ensure availability of all pertinent safety functions during the current process 
area/system configuration because not all safety functions are required in each mode. If equipment 
performs a safety function, but the safety function is not required in certain modes, it would be inefficient 
to require the equipment to be operable when it is not needed. 

The modes of operation defined in the TSRs for the WIPP are as follows: 

� Waste handling 

� Waste storage 

� Disposal 

� Standby 

The hierarchy of modes from the highest to the lowest in relation to hazards is (1) waste handling, 
(2) waste storage, (3) disposal, and (4) standby and changes are administrative declarations made by the 
WIPP Facility Shift Manager or designee. There are certain requirements and characteristics that will be 
present during each mode. The mode definition addresses the actual performance or the capability of the 
WIPP facility to conduct its intended function(s). 

5.4.1 Waste Handling Mode 

The waste handling mode is when waste is being handled or moved outside a closed shipping container. 
During the waste handling mode all applicable LCOs have been met and the process area is performing or 
is capable of performing its intended safety functions. The process area may unload, transfer, handle, 
store, emplace, retrieve, and load waste. Other activities that are allowed in this mode are magnesium 
oxide sack placement, maintenance, repair, and inspections as long as these activities are not in conflict 
with the requirements set forth in this document. 

Waste handling mode is used for the CH Bay, Room 108, and the Shaft Access Area of the WHB, and in 
the Underground when moving waste outside the closed Transuranic Package Transporter Model II 
(TRUPACT-II), Half-Package Transporter (HalfPACT), or TRUPACT-III. While in this mode, CH waste 
assemblies including shielded containers are being unloaded from shipping containers, moved on facility 
pallets to the WHB storage areas, loaded on the Conveyance Loading Car and onto the Waste Shaft 
Conveyance, moved to the Underground, offloaded from the Waste Shaft Conveyance, moved to the 
active disposal room, emplaced and retrieved, if necessary. 

Waste handling mode is also used for the RH Bay, Hot Cell Complex, Shaft Access Area and 
Underground when moving RH shipping containers loaded with RH waste; moving RH waste canisters or 
drums; preparing shipping containers for the removal of RH waste containers; placing RH waste drums 
into facility canisters; transferring waste between portions of the Hot Cell Complex; processing an RH 
waste canister in the Transfer Cell or RH waste cask; transporting waste to the Underground on the Waste 
Shaft Conveyance; transporting the RH waste cask to the active disposal room; emplacing the RH waste 
canister into a disposal borehole in the wall of the active waste emplacement room using the Horizontal 
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Emplacement Retrieval Equipment or the Horizontal Emplacement Machine; and returning waste to the 
surface. 

5.4.2 Waste Storage Mode  

The waste storage mode is used when waste is outside a closed shipping container and/or site-derived 
waste is in a waste container with the lid secured. The waste storage mode is used for the CH Bay, Room 
108, RH Bay, Hot Cell Complex, and Shaft Access Area. While in this mode, CH and RH waste cannot 
be physically handled, moved, or transported, but will be temporarily stored. Other activities, such as 
maintenance, repair, and inspections, are allowed as long as these activities do not conflict with the 
requirements set forth in this document. 

5.4.3 Disposal Mode 

The disposal mode is when there is no waste handling activity being conducted in the Underground. 
While in disposal mode, CH and/or RH waste is not being unloaded, moved through the transport path, or 
emplaced in the active disposal rooms. 

5.4.4 Standby Mode 

The standby mode is used for the CH Bay, Room 108, Shaft Access Area, RH bay, and Hot Cell Complex 
when no waste is outside a closed shipping container. Site-derived waste can be present outside a closed 
shipping container, provided the waste container lid is secured. Standby mode is the safest mode for the 
WHB because no waste will be present outside a closed shipping container. While in this mode, RH waste 
is in the shipping container on a trailer or on a Road Cask Transfer Car with no lid bolts loosened. 
Therefore, the postulated events in Chapter 3.0 involving waste do not result in a release. 

5.5 TECHNICAL SAFETY REQUIREMENTS DERIVATION 

The derivation of the TSRs is organized by specific design or administrative feature identified in 
Section 5.3. Chapter 4.0 provides a description of the system or equipment and its functionality, system 
evaluation, and justification for the TSR. The majority of Specific Administrative Controls (SACs) have 
been presented in LCO format. Two of the SACs were developed in the directed action SAC format in 
Section 5.1.1. Programmatic Administrative Controls (PACs) are discussed in Section 5.1.2 of the TSRs 
(DOE/WIPP 07-3373). 

Safety Limits (SLs) are limits on process variables associated with those physical barriers that, if 
exceeded, could directly cause the failure of one or more barriers that prevent the uncontrolled release of 
radioactive or other hazardous materials, with the potential of consequences to the public above specified 
guidelines. LCSs are settings on safety systems that control process variables to prevent exceeding SLs. 
Since no SLs are identified for the WIPP, no LCSs are required. Because there are no SLs, there is no 
explicit or implicit margin of safety. 

5.5.1 Fire Suppression 

5.5.1.1 WHB Fire Suppression System (LCO 3.1.1) 

Chapter 3.0 identifies the hazard events for which an operable fire suppression system is credited. The 
safety function of the WHB fire suppression system is to suppress the size of fires in the WHB before 
they become large enough to impact waste and/or propagate to areas where waste is outside a shipping 
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container. The suppression system is required to be operable when the facility is in waste handling or 
waste storage modes, which is when waste containers are outside a closed shipping container and waste is 
at risk. 

5.5.1.1.1 Limiting Condition for Operation  

LCO 3.1.1 of the TSRs (DOE/WIPP 07-3373) requires an operable fire suppression system for the WHB. 
The WHB fire suppression system includes the fire water supply and distribution system and the fire 
suppression system (Fire Protection System (FP00) System Design Description (SDD) (SDD FP00)). 

An operable fire suppression system includes the following elements: 

� The flow path for the aligned distribution system is unobstructed from tank 25-D-001A or 
25-D-001B to the sprinklers. 

� A water supply static pressure � 105 pounds per square inch gauge (psig) at each WHB riser 
as indicated by pressure indicators 411-PI-003-001, 411-PI-003-003, and 411-PI-003-005 is 
required. 

� Either the 45-G-601 or 45-G-602 fire pump is operable with a capability to pump 1,500 
gallons per minute (gpm) at a pressure of � 105 psig (ECO 11286). 

� � 105,000 gallons of fire water is available (WIPP-023). 

In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity may be resumed at any time once the relevant elements have been 
implemented. 

5.5.1.1.2 Surveillance Requirements for the WHB Fire Suppression System 

Fire Water Supply Static Pressure (SR 4.1.1.1) 

In order for the fire suppression system to operate properly, the water supply static pressure at each WHB 
riser must be � 105 psig (ECO 11286). This SR verifies on a monthly basis that the water supply pressure 
is adequate. 

Riser Isolation Valve (SR 4.1.1.2) 

The main isolation valve for each riser is required to be locked open. This SR verifies on a monthly basis 
that these valves are locked open. The monthly frequency has been determined adequate based on 
National Fire Protection Association (NFPA) criteria, past experience, and engineering judgment. 

System Isolation Valve (SR 4.1.1.3) – Deleted 

Fire Pump Recirculation Valve (SR 4.1.1.4) 

The fire pump recirculation valve (FW-456-V-021) is required to be locked closed to ensure that the fire 
suppression flow is not diverted back to the water supply tank. This SR verifies on an annual basis that 
the valve is locked closed. The annual frequency has been determined adequate based on a blank flange 
being installed in the recirculation line at the valve. 
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Inspector’s Test Valve Flow (SR 4.1.1.5) 

The fire suppression system requires indication of water flow when the inspector’s test valve is opened on 
each riser. This SR opens the inspector’s test valve on an annual basis and verifies water flow through the 
associated riser on an annual basis and is performed to ensure the flow from the supply tank to each riser. 
The annual frequency meets the requirements of NFPA 25, Standard for the Inspection, Testing, and 
Maintenance of Water-based Fire Protection Systems. 

Automatic Start Test (SR 4.1.1.6) 

An automatic start test is required on the fire pumps 45-G-601 (electric) and 45-G-602 (diesel). This SR 
verifies weekly that each pump automatically starts at the proper pressure. The proper pressure for the 
diesel fire pump is � 100 psig and the electric fire pump is � 110 psig. 

Pump Output (SR 4.1.1.7) 

To provide the necessary amount of fire water to the sprinkler systems, each fire pump must be capable of 
pumping � 1,500 gpm at � 105 psig (ECO 11286). This SR verifies on an annual basis that the fire pumps 
can perform this function. The annual frequency meets the requirements of NFPA criteria. 

Diesel Fuel Supply Tank (SR 4.1.1.8) 

An inspection of the diesel fuel supply tank is required to confirm that the tank has a 3/4-full tank of 
diesel fuel available for the diesel fire pump to be operable. This SR verifies weekly that the required 
amount of diesel fuel is present. The weekly frequency has been determined to be adequate based upon 
the weekly automatic start test. 

Fire Water Capacity (SR 4.1.1.9) 

The fire water distribution system is required to have � 105,000 gallons of water available for fire 
protection. This SR verifies each shift that the required amount of water is present. 

5.5.2 Underground Liquid-fueled Waste Handling Vehicle Fire Suppression Systems 
(LCO 3.1.2) 

Chapter 3.0 identifies the hazard events for which an operable fire suppression system on Underground 
liquid-fueled waste handling vehicle is credited. The safety function of the Underground liquid-fueled 
waste handling vehicle fire suppression system is to suppress fires associated with fuel line leaks and 
engine compartment fires. An operable fire suppression system suppresses an engine compartment fire on 
liquid-fueled waste handling vehicle resulting from ignition of liquid fuel and/or hydraulic fluid. 

The fire suppression system is required to be operable on vehicles selected for use in the Underground 
during the waste handling mode. Chapter 4.0 provides (1) system description and system functionality, 
(2) system evaluation, and (3) justification for the TSR. 

5.5.2.1 Limiting Condition for Operation  

LCO 3.1.2 protects the operability of the Underground liquid-fueled waste handling vehicle fire 
suppression systems. The key elements of the waste handling vehicle fire suppression systems are as 
follows: 
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� The fire suppression systems shall be in service. 

� The detection circuit shall be in service. 

In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity may be resumed at any time once the relevant elements have been 
implemented. 

5.5.2.2 Surveillance Requirements on the Underground Liquid-fueled Waste Handling 
Vehicle Fire Suppression System  

Fire Suppression System Charge (SR 4.1.2.1) 

Verification is made each shift that the fire suppression system on Underground liquid-fueled waste 
handling vehicle selected for use has not discharged. SR 4.1.2.1 verifies that the safety basis for the 
postulated events is protected. 

Fire Suppression System Control (SR 4.1.2.2) 

A test of the fire suppression system controls shall be performed semiannually. This SR verifies the 
system control is functioning. SR 4.1.2.2 verifies that the safety basis for the postulated events is 
protected. 

Detection Circuit in Service (SR 4.1.2.3) 

Verification is made each shift that no trouble lights are illuminated on the control module of 
Underground liquid-fueled waste handling vehicles selected for waste handling use. SR 4.1.2.3 verifies 
that the safety basis for the postulated events is protected. 

5.5.3 Confinement Ventilation Systems 

5.5.3.1 CH Waste Handling Confinement Ventilation System (LCO 3.2.1) 

Chapter 3.0 identifies the hazard events for which an operable CH Waste Handling (WH) Confinement 
Ventilation System (CVS) is credited. The CH WH CVS includes the CH Bay and Room 108. The safety 
function of the CH WH CVS is to provide an exhaust flow through � 99 percent efficient high-efficiency 
particulate air (HEPA) filters to mitigate a release of radioactive material occurring in the CH Bay and/or 
Room 108. Airborne radiological particulates can be generated within the CH Bay and/or Room 108 as a 
result of small fires or loss of confinement events. The CVS is required to be operable during waste 
handling and waste storage modes in the CH Bay or Room 108. 

5.5.3.1.1 Limiting Condition for Operation 

LCO 3.2.1 is required on the CH WH CVS along with the appropriate conditions for an operable CVS. 
An operable CVS in the CH Bay and/or Room 108 protects co-located workers outside the CH waste 
handling area from the consequences of a release of airborne radioactive particulate material. The 
elements of an operable CVS are as follows:  

� One exhaust fan (41-B-816 or 41-B-817) is in service. 

� Exhaust air from the CH Bay flows through at least one stage of HEPA filters in either filter 
unit 41-B-814 or 41-B-815 with � 99 percent efficiency. 
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In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the relevant elements 
have been implemented. 

5.5.3.1.2 Surveillance Requirements for the CH WH CVS 

Exhaust Fan in Service (SR 4.2.1.1) 

Verification is required to confirm that one exhaust fan for the CVS is in service. This SR verifies daily 
that one exhaust fan is providing exhaust flow. 

Exhaust Filter and Fan Alignment (SR 4.2.1.2) 

Verification is required to confirm that the exhaust filter and fan alignment provide filtered exhaust of the 
CH waste handling area. This SR verifies daily that the exhaust filter and fan alignment are providing 
filtered exhaust. 

HEPA Filter Efficiency (SR 4.2.1.3) 

Verification is required on at least one HEPA filter stage of filter units 41-B-814 and 41-B-815 to confirm 
� 99 percent efficiency. This SR verifies annually that the HEPA filters provide the required filtration 
efficiency. 

5.5.3.2 Hot Cell Complex Confinement Ventilation System (LCO 3.2.2) 

Chapter 3.0 identifies the hazard events for which an operable CVS in the Hot Cell Complex is credited. 
The Hot Cell Complex CVS’s safety function is to provide an exhaust flow through � 99 percent efficient 
HEPA filters to mitigate a radiological release occurring when waste from a 10-160B is in the Hot Cell 
Complex. These releases result from postulated waste handling accidents and/or process interruptions 
occurring when processing RH waste from a 10-160B in the Hot Cell Complex. Waste is subject to fires 
when it is outside a 10-160B shipping container. The CVS is required to be operable during waste 
handling and waste storage modes when processing a 10-160B shipping container in the Hot Cell 
Complex. 

5.5.3.2.1 Limiting Condition for Operation 

LCO 3.2.2 is required on the Hot Cell Complex CVS along with the appropriate conditions for an 
operable CVS. An operable CVS in the Hot Cell Complex protects both co-located workers and the 
maximally exposed offsite individual from the consequences of a release of radioactive material when 
processing a 10-160B shipping container. The elements of an operable CVS are as follows: 

� One exhaust fan (41-B-878A or 41-B-878B) is in service. 

� Exhaust air can flow through two of the three filter units (41-B-877A, 41-B-877B, and 
41-B-877C). 

� Filter units (41-B-877A, 41-B-877B, and 41-B-877C) have one stage of HEPA filters with 
� 99 percent efficiency. 

In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the relevant elements 
have been implemented. 
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5.5.3.2.2 Surveillance Requirements for the Hot Cell Complex CVS 

Exhaust Fan in Service (SR 4.2.2.1) 

Verification is required to confirm that one exhaust fan for the CVS is in service. This SR verifies daily 
that one exhaust fan is capable of providing exhaust flow. 

Exhaust Filter and Fan Alignment (SR 4.2.2.2) 

Verification is required to confirm that two exhaust filter units are aligned with the in-service exhaust fan. 
This SR verifies daily that the exhaust filter units and the in-service exhaust fan are aligned. 

HEPA Filter Efficiency (SR 4.2.2.3) 

Verification is required on at least one HEPA filter stage of filter units 41-B-877A, 41-B-877B, and 
41-B-877C to confirm � 99 percent efficiency. This SR verifies annually that the HEPA filters provide 
the required filtration efficiency. 

5.5.4 Vehicle/Equipment Control Program 

5.5.4.1 Vehicle Control in the Outside Area (LCO 3.3.1) 

Chapter 3.0 identifies the hazard events for which the control of a fuel delivery truck outside the WHB 
where waste is in closed shipping containers is credited. The safety function of the vehicle control in the 
Outside Area reduces the likelihood of vehicle-related events or collisions involving waste. The control of 
fuel delivery trucks in the Outside Area is required at all times. 

5.5.4.1.1 Limiting Condition for Operation 

LCO 3.3.1 is required for control of fuel delivery vehicle travel outside the WHB where waste is in closed 
shipping containers. The elements of a fuel delivery vehicle control are as follows: 

� Fuel delivery trucks have a leading escort between the vehicle trap and the site refueling 
station. 

� Fuel delivery trucks travel on a designated route. 

In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the relevant elements 
have been implemented. 

5.5.4.1.2 Surveillance Requirements for Vehicle Control in the Outside Area 

Fuel Delivery Escort (SR 4.3.1.1) 

An escort is required to confirm that fuel delivery vehicles do not deviate from a designated route. This 
SR verifies with each fuel shipment that the fuel delivery vehicle has a leading escort between the vehicle 
trap and the site refueling station. 
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Designated Route (SR 4.3.1.2) 

Fuel delivery vehicles shall not deviate from a designated route in the Outside Area of the WHB. This SR 
verifies with each fuel shipment that the fuel delivery vehicle stays on the designated route. 

5.5.4.2 Vehicle/Equipment Control in the WHB (LCO 3.3.2)  

Chapter 3.0 identifies the events that credit vehicle/equipment control in the CH Bay and Room 108. The 
safety function of vehicle/equipment control prevents fuel-pool fires while handling CH waste in the 
CH Bay and Room 108. The control is required during waste handling and waste storage modes. 

5.5.4.2.1 Limiting Condition for Operation 

LCO 3.3.2 is required for vehicle/equipment control in the CH Bay and Room 108. The requirements of 
this LCO include the following element: 

� Liquid-fueled vehicles are prohibited. 

In the event the element of this LCO is not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the element has been 
implemented. 

5.5.4.2.2 Surveillance Requirements for Vehicle/Equipment Control in the WHB 

No Liquid-fueled Vehicles/Equipment (SR 4.3.2.1) 

Verification that liquid-fueled vehicles/equipment are not present in the CH Bay and Room 108 reduces 
the amount of fuel available for a fire when CH waste is present. This SR verifies each shift that 
liquid-fueled vehicles/equipment are not present in the CH Bay or Room 108. 

5.5.4.3 Vehicle/Equipment Control in the Shaft Access Area (LCO 3.3.3)  

Chapter 3.0 identifies the events that credit vehicle/equipment control in the Shaft Access Area of the 
WHB. The safety function of vehicle/equipment control prevents fuel pool fires while handling CH waste 
in the Shaft Access Area. The control is required during  handling of CH waste in Waste Handling Mode. 

5.5.4.3.1 Limiting Condition for Operation 

LCO 3.3.3 is required for vehicle/equipment control in the Shaft Access Area of the WHB. The 
requirements of this LCO include the following element: 

� Liquid-fueled vehicles/equipment are prohibited when CH waste is being handled. 

Liquid-fueled vehicles/equipment can be used to download equipment, materials, and supplies from the 
Conveyance Loading Room when waste is stored in the Facility Cask Loading Room. 

In the event the element of this LCO is not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the element has been 
implemented. 
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5.5.4.3.2 Surveillance Requirements for Vehicle/Equipment Control in the Shaft Access Area 

No Liquid-fueled Vehicles/Equipment (SR 4.3.3.1) 

Verification that liquid-fueled vehicles/equipment are not present in the Shaft Access Area reduces the 
amount of fuel available for a fire while handling CH waste. This SR verifies before mode entry that 
liquid-fueled vehicles/equipment are not present in the Shaft Access Area. 

5.5.4.4 Control of Propane-powered Vehicles/Equipment (LCO 3.3.4) – Deleted 

5.5.4.5 Lube Truck Access Control in the Underground (LCO 3.3.5) 

Chapter 3.0 identifies the events that credit vehicle/equipment control in the Underground. The safety 
function of vehicle/equipment control for the lube truck is to prevent fires or collisions involving the lube 
truck and waste. The control is required at all times in the Underground. 

5.5.4.5.1 Limiting Condition for Operation 

LCO 3.3.5 is required for vehicle/equipment control of the lube truck in the Underground. The 
requirements of this LCO include the following element: 

� The lube truck shall be prohibited in the disposal room(s). 

In the event the element of this LCO is not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the element has been 
implemented. 

5.5.4.5.2 Surveillance Requirements for Lube Truck Access Control in the Underground 

Lube Truck Not in Disposal Room (SR 4.3.5.1) 

The lube truck is prohibited from the disposal room at all times. This SR verifies each shift that the lube 
truck is not present in the disposal room. 

5.5.4.6 Liquid-fueled Vehicle/Equipment Control in the Transport Path (LCO 3.3.6) 

Chapter 3.0 identifies the events that credit vehicle/equipment control in the Underground transport path. 
The safety function of vehicle/equipment control in the transport path reduces the likelihood of fires or 
collisions involving waste. The control is required during waste handling mode in the Underground. 

5.5.4.6.1 Limiting Condition for Operation 

LCO 3.3.6 is required for liquid-fueled vehicles/equipment control to reduce the likelihood of adverse 
events while waste is present in the transport path. The requirements of this LCO include the following 
elements: 

� The transport path shall be established before waste movement (the transport path is 
situationally determined). 

� A Vehicle Exclusion Zone shall be established to escort the waste through the transport path 
with a leading and the lagging escort. 
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� Establish initiation and termination points of the Vehicle Exclusion Zone. 

� Waste shall be moved in a Vehicle Exclusion Zone. 

� Non-waste handling vehicles/equipment are prohibited in the Vehicle Exclusion Zone. 

� Only one liquid-fueled vehicle shall be in the Vehicle Exclusion Zone. 

Liquid-fueled vehicles/equipment and non-waste handling equipment may enter the Vehicle Exclusion 
Zone to repair or replace disabled waste handling equipment. 

In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the relevant elements 
have been implemented. 

5.5.4.6.2 Surveillance Requirements for Liquid-fueled Vehicle/Equipment Control in the 
Transport Path 

Establish Transport Path (SR 4.3.6.1) 

Verification that the transport path has been established is required. This SR verifies prior to waste 
movement that the transport path has been established. 

Establish Vehicle Exclusion Zone (SR 4.3.6.2) 

Verification that the Vehicle Exclusion Zone has been established is required. This SR verifies prior to 
waste movement that the Vehicle Exclusion Zone has been established. 

Maintain Vehicle Exclusion Zone (SR 4.3.6.3) 

Verification that the Vehicle Exclusion Zone is maintained is required. This SR verifies during waste 
movement that the Vehicle Exclusion Zone is maintained. 

5.5.4.7 Liquid-fueled Vehicle/Equipment Control at a Waste Face (LCO 3.3.7) 

Chapter 3.0 identifies the events that credit vehicle/equipment control at the waste face. The safety 
function of vehicle/equipment control at the waste face reduces the likelihood of fires or collisions 
involving waste. The control is required during waste handling mode in the Underground. 

5.5.4.7.1 Limiting Condition for Operation 

LCO 3.3.7 is required for liquid-fueled vehicle/equipment control to reduce the frequency of vehicle 
collisions resulting in fires or loss of confinement at the waste face. The requirements of this LCO include 
the following elements: 

� Only waste handling equipment selected for waste handling activities may approach the 
waste face during emplacement. 

� Liquid-fueled vehicles/equipment used for retrieval are limited to one piece of waste handling 
equipment and one liquid-fueled non-waste handling vehicle/equipment at the waste face. 

� Non-waste handling vehicles/equipment shall be � 25 feet from the waste face when not 
attended. 
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� Liquid-fueled waste handling equipment emplacing waste shall be attended. 

In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the relevant elements 
have been implemented. 

5.5.4.7.2 Surveillance Requirements for Liquid-fueled Vehicle/Equipment Control at a Waste 
Face 

Waste Emplacement (SR 4.3.7.1) 

Verification is required that only one piece of waste handling equipment is emplacing waste at the waste 
face. This SR verifies each shift that only one piece of waste handling equipment is emplacing waste at 
the waste face. 

Quantity of Retrieval Vehicle/Equipment (SR 4.3.7.2)  

Verification is required that only one piece of waste handling equipment and one liquid-fueled non-waste 
handling vehicle/equipment is used for retrieval. This SR verifies each shift when waste retrieval is being 
conducted that only one piece of waste handling equipment and one liquid-fueled non-waste handling 
vehicle/equipment are used for retrieval. 

Non-waste Handling Equipment (SR 4.3.7.3)  

Verification is required that non-waste handling equipment (other than the one piece used at the time of 
retrieval) is > 25 feet from the waste face. This SR verifies each shift that non-waste handling equipment 
is > 25 feet from the waste face when not attended. 

5.5.4.8 Vehicle/Equipment Control at a Waste Face (LCO 3.3.8) 

Chapter 3.0 identifies the events that credit vehicle/equipment control at the waste face when waste is not 
being actively handled. The safety function of vehicle/equipment control at the waste face reduces the 
likelihood of fires or collisions involving waste. The control is required during disposal mode in the 
Underground. 

5.5.4.8.1 Limiting Condition for Operation 

LCO 3.3.8 is required for liquid-fueled vehicles/equipment control in the disposal room to reduce the 
likelihood of adverse events at the waste face. 

The requirements of this LCO include the following elements: 

� Liquid-fueled vehicles/equipment shall be � 25 feet from the waste face when not attended. 

� Liquid-fueled vehicles/equipment and non-waste handling equipment may be < 25 feet from 
the waste face when attended to conduct ground control, install chain link and brattice, and 
install panel closure substantial barriers and isolation bulkheads, as well as when en route to 
other operational activities as described in LCO 3.3.7. 
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In the event the elements of this LCO are not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the relevant elements 
have been implemented. 

5.5.4.8.2 Surveillance Requirements for Vehicle/Equipment Control at a Waste Face 

Liquid-fueled Vehicles/Equipment (SR 4.3.8.1) 

Verification is required that liquid-fueled vehicles/equipment are � 25 feet from the waste face. This SR 
verifies each shift that liquid-fueled vehicles/equipment are � 25 feet from the waste face. 

Liquid-fueled Vehicles/Equipment (SR 4.3.8.2) 

Verification is required each shift that liquid-fueled vehicles/equipment < 25 feet from the waste face are 
attended. 

5.5.5 Fuel Confinement Program 

5.5.5.1 Fuel Confinement in the RH Bay (LCO 3.4.1) – Deleted 

5.5.5.2 Fuel Barrier in the Underground (LCO 3.4.2) 

Chapter 3.0 identifies the events that credit the confinement of liquid fuel that could be in the 
Underground. The LCO is required at all times in the Underground. 

5.5.5.2.1 Limiting Condition for Operation 

LCO 3.4.2 is required for the confinement of liquid fuel  which minimizes fuel-pool fire impacts on 
CH waste in the Underground. The requirements of this LCO include the following element: 

� A static waste face shall be protected with absorbent material placed along the bottom edge. 

In the event the element of this LCO is not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the element has been 
implemented. 

5.5.5.2.2 Surveillance Requirements for Fuel Confinement in the Underground 

Static Waste Face Verification (SR 4.4.2.1) 

Verification is required that the static waste face is protected by a temporary absorbent material placed 
along the bottom edge. This SR verifies that the required protection is placed within 10 days after no 
waste emplacement or sooner, when declared by Waste Handling Operations. 
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5.5.6 Waste Handling Program 

5.5.6.1 CH Waste Handling (LCO 3.5.1) – Deleted 

5.5.6.2 Waste Handling in the Shaft Access Area (LCO 3.5.2) 

Chapter 3.0 identifies events that credit the presence of the Waste Conveyance at the Waste Shaft Collar 
before moving waste into the Waste Shaft Collar Room (Shaft Access Area) to prevent the inadvertent 
dropping of waste down the shaft. With the Waste Shaft Conveyance present at the Waste Shaft Collar, 
large vehicles/equipment and waste loads cannot inadvertently enter and fall down the Waste Shaft. The 
control is required during the waste handling mode. 

5.5.6.2.1 Limiting Condition for Operation 

LCO 3.5.2 is required for the Waste Shaft Conveyance to reduce the likelihood of waste loads 
inadvertently entering and falling down the Waste Shaft. The requirements of this LCO include the 
following element: 

� The Waste Shaft Conveyance shall be present prior to moving waste into the Waste Shaft 
Collar Room. 

In the event the element of this LCO is not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the element has been 
implemented. 

5.5.6.2.2 Surveillance Requirements for the Shaft Access Area 

Waste Shaft Conveyance (SR 4.5.2.1) 

Verification is required that the Waste Shaft Conveyance is present prior to moving waste into the Waste 
Shaft Collar Room. The position of the Waste Shaft Conveyance varies throughout each shift; therefore, 
its position must be checked each time before moving waste into the Waste Shaft Collar Room. This SR 
verifies, before entering the Waste Shaft Collar Room with waste, that the Waste Shaft Conveyance is 
present. 

5.5.6.3 Waste Handling in the Outside Area (LCO 3.5.3) – Deleted 

5.5.7 Noncompliant Container Response Program 

5.5.7.1 Noncompliant Container Response Program (LCO 3.7.1) 

Chapter 3.0 considers the potential of WIPP receiving a noncompliant waste container. Therefore, an 
LCO is required for noncompliant container response. A noncompliant waste container could be 
identified at WIPP under the following circumstances:  

1. A potentially noncompliant container could be identified while unloading a waste package 
from the shipping container 

2. WIPP could be notified by the generator site that a noncompliant container was shipped to the 
WIPP facility. 
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If either one of these events occur, action must be taken to identify, locate, and isolate the waste 
container, remove the container from the affected area, and prepare the noncompliant container for return 
to the generator site. Isolating the noncompliant container protects it from equipment fires or vehicle 
impacts that could result in a release of radioactive material to workers and the offsite individual. The 
noncompliant container response is required at all times and applies to all areas where waste is managed 
outside a shipping container. This includes the CH Bay, Room 108, RH Bay, Hot Cell Complex, Shaft 
Access Area, and Underground. 

5.5.7.1.1 Limiting Condition for Operation 

LCO 3.7.1 is required along with the appropriate conditions for noncompliant container response. The 
requirements of this LCO include the following element: 

� Containers received, processed, and disposed of at WIPP shall be compliant with the 
Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WIPP WAC) 
(DOE/WIPP 02-3122). 

In the event the element of this LCO is not met, compliance with the applicable actions and completion 
times is required. The affected activity/activities may be resumed at any time once the element has been 
implemented. 

5.5.7.1.2 Surveillance Requirements for a Noncompliant Container 

None. 

5.5.8 Waste Hoist System – Brakes 

5.5.8.1 Waste Hoist Brakes (LCO 3.8.1) 

The Waste Hoist brakes are credited to prevent the uncontrolled movement of the Waste Shaft 
Conveyance. Therefore, an LCO is required for the Waste Hoist brakes to protect the Initial Assumption 
that the Waste Hoist brakes operate as designed and do not result in uncontrolled movement of the 
conveyance or the drop of waste containers down the shaft. As a prerequisite of operation of the Waste 
Hoist, the brakes and brake operation are inspected as required by 30 CFR 57, “Mineral Resources: Safety 
and Health Standards – Underground Metal and Nonmetal Mines,” Subpart R, “Personnel Hoisting.” The 
control is required during waste handling mode in the Waste Shaft Access Area. 

5.5.8.1.1 Limiting Condition for Operation 

LCO 3.8.1 is required to ensure the Waste Hoist brakes are operable prior to using the Waste Hoist for 
waste handling activities in the Waste Shaft Access Area. A malfunction of the Waste Hoist brakes could 
result in uncontrolled movement of the Waste Shaft Conveyance up and down the shaft. 

In the event this LCO is not met, compliance with the applicable actions and completion times is required. 
The affected activity/activities may be resumed at any time once the LCO has been implemented. 
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5.5.8.1.2 Surveillance Requirements for Waste Hoist Brakes 

(SR 4.8.1.1) 

Verification is required that a pre-operational test on the Waste Hoist brakes has been performed and the 
brakes are in service prior to using the Waste Shaft Conveyance for waste handling activities. 

5.5.9 Administrative Controls 

This section discusses the SACs and PACs identified in Chapter 3.0 as preventing and/or mitigating 
postulated accident scenarios. The functions of SACs and PACs may be defined as follows: 

� PACs are designed to provide broad programmatic support for Safety Management Programs 
(SMPs) supporting DID or worker safety. 

� SACs provide specific preventive or mitigative functions for accident scenarios identified in 
Chapter 3.0 where the safety function has importance similar to, or the same as, the safety 
function of a safety SSC. 

SACs are delineated in Table 5.3-1 and are discussed in detail below. 

Nuclear Waste Partnership LLC (NWP) is committed to developing, implementing, and maintaining these 
ACs and the SMPs described in Chapters 6.0 through 17.0 and providing the facility staffing required for 
operations as described in Chapter 17.0. 

5.5.9.1 Specific Administrative Controls 

SACs provide a safety function equivalent to engineered controls that would be classified as SC or SS. 
Two of the SACs credited in the DSA were developed in the directed action format. The remaining SACs 
have been developed in the LCO format to facilitate consistent implementation. Each SAC describes the 
rationale for the TSR and the specific actions related to the accident scenarios. Two of the SACs credited 
in this DSA were developed in the directed action format, provided below. The remaining SACs have 
been developed in the LCO format to facilitate consistent implementation and were provided in Section 
5.5.1 of the TSRs (DOE/WIPP 07-3373). 

Underground Liquid-fueled Vehicle/Equipment Inspection Program (SAC 5.1.1.1) 

Chapter 3.0 identifies events that credit the Underground Liquid-fueled Vehicle/Equipment Inspection 
Program for Underground liquid-fueled vehicles/equipment used for waste handling activities and non-
waste handling liquid-fueled vehicles/equipment used at the waste face to reduce the likelihood of 
vehicle/equipment malfunctions that could initiate collisions, impacts, and fires. Chapter 4.0 describes the 
Underground Liquid-fueled Vehicle/Equipment Inspection Program. 

The SAC for the Underground Liquid-fueled Vehicle/Equipment Inspection Program establishes a 
program for pre-operational checks to confirm that the liquid-fueled vehicles/equipment used for waste 
handling activities and non-waste handling liquid-fueled vehicles/equipment used at the waste face 
operate as required. This SAC reduces the potential of vehicle/equipment malfunctions that could initiate 
collisions, impacts, and fires. Elements of the Liquid-fueled Vehicle/Equipment Inspection Program 
include: 
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� Verify that there are no excessive leaks (i.e., battery compartment, hydraulic lines, fuel lines) 
as indicated by visible flow of fluid under pressure, puddles beneath the equipment, or 
abnormal loss of hydraulic fluid. 

� Verify fluid levels (i.e., engine oil, transmission fluid, hydraulic fluid, and brake fluid). 

� Verify that lights and horn are in service. 

These attributes of the liquid-fueled vehicles/equipment selected for use in the Underground shall be 
verified prior to use. 

This SAC works in conjunction with LCO 3.3.1–LCO 3.3.8, Vehicle/Equipment Control. 

Waste Handling Program – Pre-operational Inspections of Surface Waste Handling 
Vehicle/Equipment (SAC 5.1.1.2) 

Chapter 3.0 identifies events that credit the pre-operational inspections of surface waste handling 
vehicles/equipment prior to moving waste into the Shaft Collar Room (Shaft Access Area). This reduces 
the likelihood that the vehicle/equipment will be involved in collisions, impacts, and fires. The control is 
required during the waste handling mode. Chapter 4.0 describes the Waste Handling Program – Pre-
operational Inspections of Surface Waste Handling Vehicle/Equipment. 

The SAC for the Waste Handling Program – Pre-operational Inspections of Surface Waste Handling 
Vehicle/Equipment establishes a program for pre-operational checks to confirm that the surface waste 
handling vehicles/equipment used to move waste into the Shaft Access Area operate as required. This 
SAC reduces the potential of vehicle/equipment malfunctions that could initiate collisions, impacts, and 
fires. Elements of the pre-operational inspection of surface waste handling vehicle/equipment program 
include: 

� Verify that the design functions that initiate, control, or stop movement operate as designed. 

� For vehicles/equipment containing fluid reservoirs, verify that there are no excessive leaks 
(i.e., battery compartment, hydraulic lines, fuel lines) as indicated by visible flow of fluid 
under pressure, puddles beneath the equipment, or abnormal loss of hydraulic fluid. 

� For vehicles/equipment containing fluid reservoirs, verify fluid levels (i.e., engine oil, 
transmission fluid, hydraulic fluid and brake fluid). 

These attributes of the surface waste handling vehicles/equipment selected for use shall be verified prior 
to use. 

5.5.9.2 Programmatic Administrative Controls 

Training 

A Training and Qualification Program for the facility operation staff shall be established, implemented, 
and maintained to ensure that operators are trained to operate the waste handling equipment properly 
during waste handling activities. 

Fire Protection Program 

The Fire Protection Program (FPP) establishes, at a minimum, periodic inspection and testing of fire 
suppression to meet the requirements of the NFPA. The FPP includes combustible loading control for 
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structures or areas of the facility with the potential to affect waste at WIPP and ensures that combustible 
loading is maintained such that small fires will not propagate into larger fires with sufficient heat to cause 
a significant release from waste containers close to the fire. The FPP includes control of transient 
combustible loading in the WHB, TMF, and Underground. The combustible loading program 
incorporates assumptions from the most current Fire Hazard Analysis. 

Safety Management Programs 

This AC provides NWP’s commitment to the development, implementation, and maintenance of SMPs. 
The individual SMPs are not specifically credited in the AA, but all are an important part of DID. In 
addition to worker safety, the cumulative effect of the programmatic details is important to facility safety 
and is an integral part of safe operations. 

A programmatic breakdown is determined by tracking and trending noncompliances and deviations. 
Failure to maintain all aspects of one of these programs will not result in a violation unless the failure is 
significant enough to render the HA and AA assumptions invalid. Programmatic breakdown of a PAC (or 
SMP by reference) could also occur with a single event if the basis of the HA and AA are invalidated. 

5.6 DESIGN FEATURES 
DFs are normally passive characteristics of the facility not subject to change by Operations personnel 
(e.g., shielding, structural walls, relative locations of major structures and components, or physical 
dimensions and interfaces). Any change to a DF could affect the safe handling of waste and will be 
analyzed for safety implications and approved at the appropriate level before making the modification. 

The DFs credited in the AA are passive components, configuration, and/or physical arrangement as part 
of the facility design. DFs are controlled to the engineering drawings and specifications. DFs are 
controlled to ensure that if the SSC is modified or replaced, the modification or new SSC has essentially 
the same feature, form, fit, and function as the original SSC. Typically, the material, construction, or 
actual physical dimensions of the item are controlled as a DF. As such, the ACs of the Configuration 
Management, Quality Assurance, Initial Testing, In-service Surveillance and Maintenance, and 
Unreviewed Safety Question Requirements Programs apply to these DFs. 

The DFs presented in the following subsections are credited as performing a safety function. 

5.6.1 WHB – Including the Hot Cell Complex and the Waste Hoist Tower (DF 6.1) 

The WHB structure (including the Hot Cell Complex and Waste Hoist Tower) provides a passive 
confinement function for release of radioactive particulate materials. The WHB structure is also designed 
to prevent structural failure from design-basis natural phenomena events (i.e., tornado, earthquake, 
straight-line winds of 110 miles per hour, and snow/ice loading on the roof). The safety function of the 
noncombustible construction of the WHB is to minimize fire propagation into and within the building.   

5.6.2 TRUDOCK 6-Ton Cranes (DF 6.2) 

The CH Bay TRUDOCK 6-ton cranes are designed to lift loads associated with TRUPACT-II and 
HalfPACT shipping containers and hold their load during loss of power. The TRUDOCK 6-ton cranes are 
described in Chapter 4.0. 
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5.6.3 Facility Pallet (DF 6.3) 

Facility pallets are fabricated steel units approximately 13 feet long and 9 feet wide. The facility pallet 
provides a contiguous flame barrier between a fire and the waste. The facility pallet is described in 
Chapter 4.0. 

5.6.4 Underground Liquid-fueled Waste Handling Vehicles (DF 6.4) 

The Underground liquid-fueled waste handling vehicles are of a design that places the diesel fuel tank and 
distribution system inside the metal body of the vehicle. The Underground liquid-fueled waste handling 
vehicles have metal hydraulic fluid reservoirs and reinforced hydraulic delivery systems, with the 
exception of the Underground transporters. The Underground transporters have nylon-reinforced 
elastomer fuel cells enclosed in metal. The safety function of Underground liquid-fueled waste handling 
vehicles is to reduce the likelihood of fire initiation from collisions. Underground liquid-fueled waste 
handling vehicles are described in Chapter 4.0. 

5.6.5 RH Bay Design (DF 6.5) 

The RH Bay is designed with a sloped floor between the RH and CH Bays that allows a direct fuel pool 
or other liquids released in the RH Bay to flow away from the rollup door/common wall. This design 
reduces the likelihood of fuel-pool fires impacting CH waste. The design of the RH Bay floor is discussed 
in Chapter 4.0.  

5.7 INTERFACE WITH TSRs FROM OTHER FACILITIES 

The WIPP has no interfacing TSRs from other facilities. This DSA credits the initial condition that waste 
transported to WIPP complies with the limits, controls, and restrictions of the WIPP WAC 
(DOE/WIPP 02-3122). Generator sites are responsible for meeting the requirements imposed by the 
WIPP WAC before shipment of waste to the WIPP facility. Failure of the generator sites to meet these 
criteria is not a violation of the WIPP TSRs. However, WIPP-established procedures define actions to 
evaluate and respond to a potential noncompliant waste package. 
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6.0 PREVENTION OF INADVERTENT CRITICALITY 

6.1 INTRODUCTION 

This chapter summarizes the essential elements of the Nuclear Criticality Safety (NCS) Program for 
contact-handled (CH) and remote-handled (RH) transuranic (TRU) waste at the Waste Isolation Pilot 
Plant (WIPP) as it relates to facility safety per U.S. Department of Energy (DOE) Standard 
DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility 
Documented Safety Analyses. The objectives of this chapter are to: 

� Describe how the NCS Program ensures that operations with fissionable material remain 
subcritical under normal and credible abnormal conditions. 

� Describe how the program meets applicable nuclear criticality standards identified. 

� Describe the basis and analytical approach the facility uses for deriving operational criticality 
limits. 

� Summarize the passive design features (DFs) and Administrative Controls (ACs) used by the 
criticality safety program. 

The WIPP NCS Program is described in the WIPP Nuclear Criticality Safety Program (WP 12-NS.04) 
and requires that NCS Evaluations (NCSEs) be developed to analyze the activities involved in the 
handling and disposal of TRU waste. The NCSEs for CH- and RH-TRU waste are documented in the 
Nuclear Criticality Safety Evaluation for Contact-handled Transuranic Waste at the Waste Isolation Pilot 
Plant (WIPP-016) and the Nuclear Criticality Safety Evaluation for Remote-handled Waste at the Waste 
Isolation Pilot Plant (WIPP-020), respectively. 

TRU waste accepted for disposal at the WIPP facility is required to be characterized and certified to meet 
the requirements of the Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WIPP 
WAC) (DOE/WIPP 02-3122) prior to being approved for shipment to the WIPP. The flowdown of 
applicable requirements and associated criteria in the WIPP WAC are traceable to higher-tier documents, 
including this WIPP Documented Safety Analysis (DSA), the Waste Isolation Pilot Plant Hazardous 
Waste Facility Permit (HWFP), CH and RH waste transportation requirements, the Waste Isolation Pilot 
Plant Land Withdrawal Act of 1992 (Public Law 102-579, et seq.), the “Criteria for the Certification and 
Recertification of the Waste Isolation Pilot Plant’s Compliance with the Disposal Regulations: 
Recertification Decision” (71 FR 68), and other approvals discussed in the WIPP WAC. The WIPP WAC 
applies to generator sites that ship waste to the WIPP facility for disposal and identifies fissile mass 
limits, special reflector/moderator mass limits, waste container types, and waste characteristics that have 
been approved for disposal at WIPP. The fissile mass limits in the WIPP WAC are derived from the 
CH and RH NCSEs identified (WIPP-016 and WIPP-020) and are specific to the WIPP waste handling, 
storage, and disposal configurations. The fissile mass limits for each container type and the waste 
handling, storage, and disposal configurations at WIPP ensure that the probability of an inadvertent 
criticality is Beyond Extremely Unlikely (BEU) (less than 10�6 per year) for normal and credible 
abnormal operations at the WIPP. The fissile mass limits are also examined in the contingency analysis 
for upset conditions appropriate to the WIPP facility and consistent, where appropriate, with the 
Guidelines for Preparing Criticality Safety Evaluations at Department of Energy Nonreactor Nuclear 
(DOE-STD-3007-2007) and Preparation of Safety Basis Documents for Transuranic (TRU) Waste 
Facilities (DOE-STD-5506-2007). 
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For criticality safety analysis purposes, the Key Attributes (KAs) of the WIPP NCS Program described in 
this chapter are as follows: 

� KA 6-1: A criticality safety program is maintained and implemented that addresses the 
requirements of DOE Order 420.1B, Change 1, Facility Safety, and the American National 
Standards Institute/American Nuclear Society (ANSI/ANS) standards 8.1-1998, 8.15-1981, 
and 8.19-2005. 

� KA 6-2: Handling of fissile material under normal and credible abnormal conditions is 
evaluated in NCSEs. These evaluations also determine the limits, controls, and engineered 
features necessary to ensure that an acceptable margin of subcriticality is maintained. 

� KA 6-3: Criticality controls developed are based on the results and conclusions from the 
NCSEs or other safety basis documents. Passive DFs and ACs provide engineered features 
and rules for the safe handling of fissile material. 

� KA 6-4: Operations are conducted such that at least two unlikely, independent, and 
concurrent changes (contingencies) in processing and/or operating conditions must occur for 
a criticality accident to be possible. 

� KA 6-5: Personnel who prepare and independently review NCSEs for WIPP have the 
appropriate education and experience and are trained in accordance with a documented 
training program consistent with DOE-STD-1135-99, Guidance for Nuclear Criticality 
Engineer Training and Qualification. 

� KA 6-6: Waste handling personnel take the WIPP Criticality Safety Training module, which 
explains criticality safety fundamentals. 

6.2 REQUIREMENTS 

The regulations, standards, and DOE Orders required for establishing the WIPP NCS Program include the 
following: 

� Title 10 Code of Federal Regulations Part 830, “Nuclear Safety Management,” Subpart B, 
“Safety Basis Requirements” (10 CFR 830) 

� DOE Order 420.1B, Change 1, Facility Safety, Chapter III, Nuclear Criticality Safety 

DOE Order 420.1B, Change 1, specifies the application of DOE orders and standards and consideration of 
ANSI/ANS standards as follows:  

� DOE STD-1134-99, Review Guide for Criticality Safety Evaluations 

� DOE-STD-1135-99, Guidance for Nuclear Criticality Safety Engineer Training and 
Qualifications 

� DOE STD-3007-2007, Guidelines for Preparing Criticality Safety Evaluations at DOE 
Nonreactor Nuclear Facilities 

� ANSI/ANS 8.1, Nuclear Criticality Safety in Operations with Fissionable Materials Outside 
Reactors 

� ANSI/ANS 8.15, Nuclear Criticality Control of Special Actinide Elements 

� ANSI/ANS 8.19, Administrative Practices for Nuclear Criticality Safety 
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6.3 CRITICALITY CONCERNS 

The WIPP facility is a waste repository for the disposal of TRU and TRU mixed defense-related waste. 
The primary fissile material in the waste is plutonium-239. Although other TRU isotopes may be in the 
waste, they are identified in terms of fissile gram equivalent (FGE) of plutonium-239. To ensure that the 
probability of an inadvertent criticality remains less than 10�6 per year (BEU) for the WIPP, fissile mass 
and reflector/moderator mass limits, determined through analysis, are specified for each container type 
acceptable for disposal at WIPP. Radiological, physical, and chemical properties of TRU wastes received 
at the WIPP are described in the WIPP WAC (DOE/WIPP 02-3122). The fissile mass limits for each 
container type to be disposed of at WIPP are discussed in Section 6.4.2. These limits are implemented at 
the waste shipping sites through adherence to the WIPP WAC. 

Fissile material in TRU waste received at the WIPP is handled at the surface in the Waste Handling 
Building (WHB) and in Underground disposal rooms as described in Section 6.4.1. The Underground 
disposal configuration places RH waste canisters into horizontal boreholes in the walls of the disposal 
rooms, nominally placed on an 8-foot center-to-center spacing. The RH emplacement in boreholes is 
completed before CH waste assemblies are placed in front of those boreholes. The reflection provided by 
the salt surrounding the canister and the concrete shield plug tend to increase reactivity in an RH waste 
canister by preventing the escape of neutrons. The CH disposal array is configured as columns of waste 
containers in the disposal rooms in a nested hexagonal lattice as described in Chapter 2.0. Magnesium 
oxide (MgO) is placed on top of CH waste columns. The salt and MgO are reflective and result in the 
reactivity of the disposal array being higher than if the waste had more open space surrounding the 
containers. 

6.4 CRITICALITY CONTROLS 

Waste handling configurations associated with CH and RH waste were evaluated in WIPP-016 and 
WIPP-020, respectively. The NCSEs evaluated both CH and RH waste to ensure that no credible 
criticality accident can occur at the WIPP per DOE Order 420.1B, Change 1. The analyses consider 
plutonium-239 fissile mass and geometry, moderation, and reflection conditions, in addition to waste 
container types and storage and disposal configurations, including worst-case reflector materials. Both 
passive DFs and ACs have been determined based on the analyses to ensure that the probability of an 
inadvertent criticality at WIPP remains less than 10�6 per year (BEU). The primary criticality safety 
control for the WIPP is that waste approved for disposal meet limits specified in DOE/WIPP 02-3122 
(WIPP WAC). The WIPP WAC is implemented at generator sites. As such, the waste is treated as a 
government-furnished supply. 

6.4.1 Passive Design Features 

Passive DFs for CH and RH waste containers are described separately below. The engineering change 
order process, described in Engineering and Design Document Preparation and Change Control 
(WP 09-CN3007), controls modifications to the WIPP structures, systems, and components including the 
waste storage and disposal configurations, disposal room dimensions, and container types. Design 
changes are required to be evaluated for the Unreviewed Safety Question (USQ) process through the USQ 
Determination (WP 02-AR3001) procedure. 

� Passive DFs for CH Waste Containers: CH waste containers disposed of at WIPP include 
55-, 85-, and 100-gallon drums, Standard Waste Boxes (SWBs), Standard Large Box 2s 
(SLB2s), 10-drum Overpacks (TDOPs), Pipe Overpack Containers (POCs), and shielded 
containers. The POC refers to a 6- or 12-inch pipe component overpacked in a 55-gallon 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 6-4 

drum surrounded by packing material to keep the pipe component centrally located in the 
drum. Waste drums are assembled into seven-packs of 55-gallon drums, four-packs of 
85-gallon drums, three-packs of 100-gallon drums, or three-packs of shielded containers. 

The waste container type is the DF that provides spacing between the fissile contents of the 
TRU waste. All containers currently approved for shipment to the WIPP in the TRU Package 
Transporter Model II (TRUPACT-II), Half-package Transporter (HalfPACT), or TRUPACT-
III shipping containers have been evaluated. 

� Passive DFs for RH Waste Containers: RH waste at the WIPP is packaged in a waste 
canister that is then placed in a disposal borehole in the Underground. RH waste is shipped to 
the WIPP in Nuclear Regulatory Commission Type B certified shipping containers (RH-TRU 
72-B and 10-160B). The RH-TRU 72-B shipping container holds one RH waste canister. The 
RH waste canister can either be direct loaded or contain up to three drums. RH waste 
canisters include the NS15, NS30, and the RH-TRU 72-B. The 10-160B shipping container is 
designed to hold ten 30- or 55-gallon waste drums that remain in the shipping container until 
it is moved to a shielded facility in the RH Bay of the WHB. 

The robustness of the RH waste canister is a credited passive DF because these canisters 
reduce fissile material releases due to loss of confinement and fire scenarios. 

6.4.2 Administrative Controls 

ACs identified for CH and RH waste containers are described separately below. A waste characterization 
and certification program at generator sites ensures that only waste that meets DOE/WIPP 02-3122 
(WIPP WAC) is disposed of at the WIPP. Changes to CH or RH waste containers, waste characteristics, 
fissile content, moderator or reflector content, or disposal configurations in the waste container or external 
to the containers that would alter assumptions in the criticality safety evaluations are evaluated through 
NCSEs and/or the USQ process (WP 02-AR3001), as appropriate, prior to implementation. New controls 
specific to fissile mass or moderator/reflector content by container type are specified in a change to the 
WIPP WAC. Any new controls related to waste storage, handling, or disposal configurations are specified 
in changes to the waste handling procedures. Controls for reviewing and approving changes to processes 
or system configurations are as described for passive DFs in Section 6.4.1. 

� ACs for CH Waste Containers: CH waste is verified at the generator sites to meet the WIPP 
WAC, which contains the limits in Table 6.4-1, prior to being accepted for shipment to 
WIPP. CH waste containers acceptable for disposal at WIPP include 55-, 85-, or 100-gallon 
drums; SWBs; SLB2s; TDOPs; S100, S200, and S300 POCs contained within a 55-gallon 
drum; and shielded containers. CH waste containers are made of steel. Container arrays are 
limited to three tiers, where a drum or SWB occupies one tier and an SLB2 or TDOP 
occupies two tiers. 

� Administrative Controls for RH Waste Containers: RH waste is verified at the generator 
sites to meet the WIPP WAC, which contains the limits in Table 6.4-2, prior to being 
accepted for shipment to WIPP. 

A maximum of twelve 30-gallon and/or 55-gallon drums, loose or in canisters, shall be 
present in the upper hot cell. Note: Stacking of the drums is not restricted and spacing 
between drums or canisters is not required. A maximum of three drums are loaded into a RH 
waste canister. RH waste canisters and drums are made of steel. 

The boreholes for disposal of RH waste in the Underground shall not be placed closer than 
30 inches center-to-center. 
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Table 6.4-1. Summary of Limits Imposed on CH Waste Containers 

Container Type Fissile Mass Limit a Container Geometry 
Requirements 

Non-fissile Material 
Limits 

Non-compacted Waste Containing � 1 wt% of Waste Special Reflectors 
(Direct Loaded or Overpack) 

55-gallon (excluding 
POCs), 85-gallon, and 
100-gallon drums 

� 200 FGE per drum 
� 650 FGE per packa e 

None Special reflector mass � 
1wt% 

SWB, SLB2, or TDOP � 325 FGE with 0 g 
240Pu 
� 340 FGE with 5 g 
240Pu 
� 360 FGE with 15 g 
240Pu 
� 380 FGE with 25 g 
240Pu 

None Special reflector mass � 
1wt% 

Pipe overpack assembly � 200 FGE per pipe 
component 

Applies to standard S100, 
S200, and S300 POCs per 
App 1.3.1 of TRUPACT-II 
SARc  

Special reflector mass � 
1wt% 

Shielded container  � 200 FGE per shielded 
container 

None Special reflector mass � 
1wt% 

Non-Compacted Waste Containing > 1 wt% of Waste Special Reflectors 
(Direct loaded or Overpack) 

55-gallon (excluding  
POCs), 85-gallon, and 
100-gallon drums 

� 100 FGE per drum 
� 700 FGE per pack e 

None Special reflector mass 
� 100 kg per drum 

SWB or TDOP � 100 FGE None None 

Pipe overpack assembly � 140 FGE per pipe 
component 

Applies to standard S100, 
S200, and S300 POCs per 
App 1.3.1 of TRUPACT-II 
SARb 

None 

Machine-Compacted Waste c 

Fully compacted waste 
in 55-, 85-, and 100-
gallon drums without 
design vertical spacing 

� 170 FGE per drum 
� 600 FGE per packa e 

None Special reflector mass 
� 1 wt% of waste per 
drum 

Fully compacted waste 
in 55-, 85-, and 100-
gallon drums with design 
vertical spacing  

� 200 FGE per drum 
� 600 FGE per packa e 

Minimum 0.5-inch spacingd 
between drum content and 
exterior top and bottom must 
be maintained, even if a 
smaller drum were placed on 
top of the drum 

Special reflector mass � 
1wt% of waste 

Fully compacted waste 
in a shielded container – 
direct load, vented 30-
gallon inner metal drum  

� 200 FGE per shielded 
container 
� 600 FGE per 3-pack 

None Special reflector mass� 
1wt% 

Partially compacted � 200 FGE per drum None Packing fraction of drum 
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Container Type Fissile Mass Limit a Container Geometry 
Requirements 

Non-fissile Material 
Limits 

waste in 55-gallon 
(excluding POCs), 85-
gallon, or 100-gallon 
drums 

� 600 FGE per packa e contents � 70%  
Special reflector � 1wt% 
of waste 

Fully compacted waste 
in 55-, 85-, and 100-
gallon drums with design 
vertical spacing 
overpacked in SWB or 
TDOP (no loose material 
in the SWB or TDOP) 

� 200 FGE per drum 
1 drum per SWB or 
TDOP 

Minimum 0.5-inch spacingd 

between drum content and 
exterior top and bottom must 
be maintained 

Special reflector mass � 
1wt% of waste 

Partially compacted 
waste in 55-, 85-, and 
100-gallon drums 
overpacked in SWB or 
TDOP (no loose material 
in the SWB or TDOP) 

� 200 FGE per drum  
1 drum per SWB or 
TDOP 

None Packing fraction of drum 
contents � 70% 
Special reflector mass 
� 1 wt% of waste 

Fully compacted waste 
in 100-gallon drum with 
design vertical spacing 
overpacked in an SWB 
or TDOP 

� 250 FGE per inner 
drum 1 drum per SWB 
or TDOP 

Minimum 0.75-inch void 
spacing between drum content 
and exterior top and minimum 
0.5-inch spacing between 
drum content and exterior 
bottom; drum must have a 16-
gauge drum outer lid and 
bottom and an inner/recessed 
16-gauge steel lid 

Special reflector mass 
� 1 wt% of waste 

Fully compacted waste 
in SWB or TDOP 
containers without 
limitation on inner 
configuration  

� 185 FGE per SWB or 
TDOP 

None Special reflector mass 
� 1 wt% of waste 

wt% = percent by weight, FGE = fissile gram equivalent; g = gravitational force ; 240Pu = plutonium-239; SAR = 
Safety Analysis Report 

a Fissile mass shall include 2 times the error in the measurement. 
b TRUPACT-II Safety Analysis Report, DOE/CBFO 2009. 
c The limit for polyethylene density for non-compacted waste and partially (machine) compacted waste is � 

70%; and for fully compacted waste is >70%. 
d 0.5-inch spacing modeled for 85- and 100-gallon drums, whereas only 0.3-inch spacing was modeled for 

55-gallon drums. Requirement set at largest value of 0.5 inches for all cases for consistency. 
e Pack is defined as a 7-pack of 55-gallon drums, a 4-pack of 85-gallon drums, or a 3-pack of 100-gallon drums 
f The limit for polyethylene density for non-compacted waste and partially (machine) compacted waste is � 

70%; the limit for fully compacted waste is >70%. 

Table 6.4-2. Summary of Limits Imposed on RH Waste Containers 

Waste Typea Fissile Mass Limitb Container Geometry 
Requirements Non-Fissile Material Limits 

RH-TRU 72-B waste canisters shall comply with the limits in one of the following rowsc: 

Non-compacted � 325 FGE per canister None Special reflector d mass � 1 
wt% of waste 

Non-compacted � 350 FGE per canister 
with a minimum of 15 g 

None Special reflectord mass � 1 
wt% of waste 
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Waste Typea Fissile Mass Limitb Container Geometry 
Requirements Non-Fissile Material Limits 

240Pu 

Non-compacted � 370 FGE per canister 
with a minimum of 25 g 
240Pu 

None Special reflector(d) mass � 1 
wt% of waste 

Non-compacted � 100 FGE per canister None Unlimited special reflector(d) 
mass 

Non-compacted � 305 FGE per canister None Unlimited special reflectord 
mass provided it is 
mechanically or chemically 
bound to the fissile material 

Machine-compacted 
(compaction density 
not limited) 

� 245 FGE per canister None Special reflectord mass � 1 
wt% of waste 

Non-compacted Unlimited uranium provided 
enrichment is � 0.96 wt% 
fissile equivalent mass 

None Unlimited special reflectord  

NS15 and NS30 waste canisters shall comply with the limits in one of the following rows:  

Non-compacted � 245 FGE per canister None Special reflector massd � 1 
wt% of waste 

Machine Compacted  � 245 FGE per canister None Special reflector massd � 1 
wt% of waste 

Individual 30- or 55-gallon drums shipped in a 10-160B to WIPP shall comply with the limits in one of the 
following rowse: 

Non-compacted � 200 FGE per drum  None Special reflector massd � 1 
wt% 

Non-compacted � 100 FGE per drum  None Unlimited special reflectord 
mass  

Non-compacted � 120 FGE per drum  None Unlimited graphite with other 
special reflectord mass � 1 
wt% 

Machine compacted 
(compaction density 
not limited) 

� 200 FGE per drum  1.0-inch design spacing 
between drum content 
and exterior top and 
bottom must be 
maintained 

Special reflectord mass � 1 
wt% of waste 

Machine compacted 
(compaction density 
not limited) 

� 170 FGE per drum  None Special reflectord mass � 1 
wt% of waste 

FGE = fissile gram equivalent;  wt% = percent by weight; g = gravitational force ;  
a The limit for polyethylene density for non-compacted waste is < 20% of the theoretical value and > 20% for 

machine-compacted waste. 
b Includes 2 times measurement errors. 
c These limits are equivalent to or higher than those given in the Safety Analysis Report for the RH-TRU 72-B 

Waste Shipping Package, DOE/CBFO 2010. Waste may be direct loaded in the RH-TRU 72-B canister, or in 
drums, including lead-lined drums, provided these limits are met for the RH-TRU 72-B canister payload. 

d Applies to beryllium and graphite. 
e A maximum of three drums meeting these limits shall be loaded into a RH waste canister. 
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6.4.3 WIPP Nuclear Criticality Safety Evaluation Conclusions 

The NCSEs analyze and document that there are sufficient factors of safety to establish that the 
probability of an inadvertent criticality is less than 10�6 per year (BEU). No single credible event or 
failure results in the potential for a criticality accident. Waste proposed for disposal at WIPP must meet 
the DOE/WIPP 02-3122 (WIPP WAC) prior to being approved for shipment to the WIPP facility. 
Further, the TRUPACT-II, HalfPACT, TRUPACT-III, and RH-TRU 72-B shipping containers have 
fissile mass limits that apply to the entire shipment. The fissile mass limits per container for the WIPP 
disposal set in the NCSEs are equal to or higher than the container mass limits allowed in the shipping 
containers, such that containers that meet the shipping requirements can be received, handled, and 
disposed of at WIPP. Unless waste containers are contaminated such that overpacking is necessary, 
containers are not altered and are emplaced as they are received. Contingencies included in the NCSEs 
were developed based on upset conditions appropriate to the WIPP waste handling, storage, and disposal 
configurations and are consistent, where appropriate, with DOE-STD-3007-2007. Contingencies include 
the following: 

� Exceeding the container stacking limits 

� Exceeding the fissile mass or moderator/reflector mass limits in the waste containers 

� Loss of geometry due to failure of the Waste Hoist brakes 

� Compaction of waste containers due to roof fall in the Underground or collision 

� Water intrusion into the waste containers 

For each credible contingency, the resulting configuration is shown to remain subcritical, such that 
additional controls (ACs or DFs) are not required. 

6.5 CRITICALITY SAFETY PROGRAM 

The WIPP NCS Program (WP 12-NS.04) is structured to meet the requirements of DOE Order 420.1B, 
Change 1, and comply with the ANSI/ANS NCS standards applicable to the WIPP facility. This section 
presents an overview of the WIPP NCS Program, including the following: 

� Organizational structure 

� Criticality safety plans and procedures 

� Criticality safety training 

� Determination of operational nuclear criticality limits 

� Criticality safety inspections and audits 

� Criticality infraction reporting 

� Follow-up 

Program documents referenced in this chapter are summarized in Table 6.5-1. 
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Table 6.5-1. Program References 

Document Number Title 

WP 12-NS.04 WIPP Nuclear Criticality Safety Program  

WP 09-CN3007 Engineering and Design Document Preparation and Change Control 

WP 02-AR3001 Unreviewed Safety Question Determination 

WP 05-WH1025 CH Waste Downloading and Emplacement 

WP 05-WH1710 72-B RH Processing 

WP 12-ES3918 Reporting Occurrences in Accordance with DOE Order 232.2  

WP 12-ER3903 Termination, Reentry, and Recovery 

WP 12-FP3003 Combustible Loading Controls for the Waste Handling Building and Underground 

WP 15-PA.01 Operating Experience / Lessons Learned Program 

6.5.1 Criticality Safety Organization 

The WIPP NCS Program is described in WP 12-NS.04 and is maintained by the Nuclear Safety 
Organization. ANSI/ANS 8.1-1998 and ANSI/ANS 8.19-2005 require management to clearly establish 
responsibility for NCS. Primary WIPP organizations and personnel responsible for implementation of the 
Criticality Safety Program include the Nuclear Waste Partnership LLC (NWP) president and project 
manager, DOE Carlsbad Field Office (CBFO), Nuclear Safety, Waste Handling Operations, Engineering, 
Quality Assurance (QA), Transportation Packaging, and Technical Training. Responsibilities for each of 
these are summarized below. There are no institutionalized committees at WIPP that address criticality 
safety issues. 

� The NWP president and project manager ensures that personnel who identify the necessary 
criticality safety requirements are, to the extent practicable, administratively independent of 
process supervisors. The NWP president and project manager ensures that the Nuclear Safety 
Organization is staffed with personnel skilled in the interpretation of data pertinent to 
criticality safety and familiar with facility operation. Additional information concerning the 
NWP organization structure and staffing is provided in Chapter 17.0. 

� The DOE CBFO is responsible for ensuring that the TRU waste accepted for disposal at the 
WIPP complies with HWFP and applicable laws and regulations as described in the current 
revision of the WIPP WAC (DOE/WIPP 02-3122); allocating sufficient budget to perform 
the necessary criticality safety analyses for WIPP; and ensuring that new operations, changes 
in the WIPP WAC, changes in waste packaging, changes in fissile gram content of disposed 
containers, and/or changes in special moderating or reflection material in the waste are 
evaluated for criticality safety prior to implementing the change. 

� The Nuclear Safety organization maintains the WIPP NCS Program and performs annual 
assessments to verify that criticality safety controls at the WIPP are being implemented. The 
NCSEs implemented at the WIPP are prepared and independently reviewed by personnel 
knowledgeable in NCS, as described in Section 6.5.3. Nuclear Safety ensures that personnel 
who prepare and independently review NCSEs for the WIPP have the appropriate education 
and experience and are trained in accordance with a documented training program consistent 
with DOE-STD-1135-99. 
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� The Nuclear Safety organization reviews changes to WIPP SARs for packaging, the WIPP 
WAC, the Waste Data System User’s Manual (DOE/WIPP 09-3427), procedures for waste 
handling at the WIPP, and facility design changes for impacts on criticality. Nuclear Safety 
assists industrial safety, operations, and engineering personnel in developing specific 
recovery plans in the event that a criticality safety noncompliance has occurred. The Nuclear 
Safety organization assists Technical Training in the development of criticality training for 
WIPP personnel. 

� The WIPP Waste Operations organization ensures that the waste handling procedures reflect 
the waste container storage and disposal configurations. The configurations are assumptions 
of the CH and RH NCSEs. WIPP Waste Operations also ensures that personnel access to 
areas where fissile material is handled, stored, or disposed of is controlled. WIPP Waste 
Operations ensures that the waste containers received for disposal at WIPP match the waste 
approved for receipt as identified in the WIPP Waste Data System (WDS). Personnel and 
their supervisors who are involved in waste handling receive criticality safety training. 

� The WIPP Engineering organization ensures that engineered items important to criticality 
safety, as identified in this DSA, are under configuration management and ensures that design 
for or modification to the waste containers, surface waste storage locations, disposal area 
configurations, backfill material, and waste handling equipment is reviewed through the 
USQ process prior to implementing the change. Control of engineering design is discussed in 
Chapter 14.0. 

� The WIPP QA organization assesses site organizations to ensure that criticality safety 
requirements are being implemented. 

� Transportation Packaging ensures that changes to waste forms, changes in container fissile 
mass limits, and new or modified waste containers receive a USQ evaluation prior to 
implementing the changes in the WIPP WAC (DOE/WIPP 02-3122). The Transportation 
Packaging and Nuclear Safety organizations interface frequently with the DOE CBFO to 
address any concerns or additional controls for new waste forms. 

� Technical Training maintains a criticality safety training program for the WIPP personnel 
who implement criticality controls. 

6.5.2 Criticality Safety Plans and Procedures 

The primary method for ensuring criticality safety at the WIPP is adhering to the fissile mass and 
moderator/reflector limits in the waste containers approved for disposal at the WIPP as specified in the 
WIPP WAC (DOE/WIPP 02-3122). Each generator site has a program for characterization and 
certification of the waste proposed for disposal at the WIPP and demonstrates compliance with the WIPP 
WAC through the Performance Demonstration Program described in the Performance Demonstration 
Program Management Plan (DOE/CBFO 01-3107). The WIPP facility does not accept waste container 
shipments for disposal if the waste container information has not been submitted into the WDS and 
approved by the WDS Data Administrator. The process for submitting waste information into the WDS is 
described in the User’s Manual (DOE/WIPP 09-3427). The WDS is programmed to include the fissile 
mass limits for each container type from the WIPP WAC such that the requirements for each container 
type are verified prior to shipment to WIPP. 

Once waste arrives at WIPP, the containers are checked to verify that they match those approved for 
shipment in the WDS. WIPP does not perform additional verification of fissile content and has no assay 
equipment onsite to do so. Storage and disposal configurations for waste containers that have been 
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removed from the shipping container are described in the waste handling procedures identified in 
Section 6.4.1. 

Because NCSEs have shown that criticality at WIPP is not credible, no Criticality Accident Alarm 
Systems are necessary at the WIPP. No criticality safety postings are used or are necessary. There are no 
evacuation plans specific to an inadvertent criticality. In the event that an unusual event happens during 
waste handling, personnel are trained to stop and evacuate the area. 

There are no restrictions on firefighting associated with waste handling and disposal activities. There is a 
wet-pipe sprinkler system in the WHB and Waste Hoist Tower. There are no fire suppression systems in 
the disposal path and disposal rooms in the Underground other than the installed chemical fire 
suppression systems and handheld fire extinguishers on the Underground waste handling equipment. The 
likelihood of fires is minimized through a combustible loading control program for both the WHB and 
Underground disposal transport path and active disposal rooms. The Combustible Loading Control 
Program is implemented through WP 12-FP3003 and is further discussed in Chapter 11.0. 

Document control measures employed at the WIPP ensure that documents and procedures, including 
changes, are reviewed for adequacy, approved for release by authorized personnel, and distributed to and 
used at the locations where fissile materials are used, stored, and disposed. Changes to procedures that 
impact nuclear safety or change facility processes described in this DSA are reviewed through the 
USQ process. The procedure and document control processes are described in Chapters 12.0 and 14.0. 
Changes to the WIPP facility, including designs that may impact criticality safety, are controlled through 
WP 09-CN3007, as described in Section 6.4. 

6.5.3 Criticality Safety Training 

The Nuclear Safety organization ensures that personnel who prepare and independently review NCSEs 
for the WIPP have the appropriate education and experience. The Nuclear Safety organization ensures 
personnel are trained in accordance with a documented training program that emphasizes parameters 
important to NCS consistent with DOE-STD-1135-99. 

The WIPP has a Criticality Safety Training module available for WIPP personnel. Waste handling 
personnel are required to take the training module, which explains both criticality safety fundamentals, 
including fissile mass, geometry, reflection and moderation, and the ACs that must be met by waste 
handling personnel. This training includes the criticality safety relevance of the storage and disposal 
configuration and the effects of fissile mass, geometry, reflection, and moderation. 

6.5.4 Determination of Operational Nuclear Criticality Limits 

The NCSEs for WIPP are developed in accordance with the requirements of DOE-STD-3007-2007. 
Calculations performed in the current NCSEs for WIPP have been prepared using the Monte Carlo 
N-Particle computer code. The software used for NCSE calculations is controlled and includes bias 
validation as required by DOE Order 420.1B, Change 1. The analytical process includes establishing the 
upper subcritical limit for the proposed operation and demonstrating that the operation remains subcritical 
for all normal and credible abnormal operations. The NCSEs consider fissile mass, geometry, moderation, 
and reflection waste container types; storage and disposal configurations; and material properties. 

The NCSEs evaluate normal and credible abnormal operations, including exceeding fissile or 
moderator/reflector mass limits in a waste container, exceeding stacking configurations, loss of fissile 
material confinement, compaction of the CH waste due to roof fall in the disposal array or salt creep or a 
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forklift accident, and inadvertent initiation of the WHB fire suppression system. The NCSEs for WIPP 
identify the minimum subcritical margin for the waste storage and disposal operations. To ensure that the 
probability of an inadvertent criticality remains incredible for WIPP, the fissile and reflector/moderator 
limits for each container type are incorporated into the WIPP WAC (DOE/WIPP 02-3122). 

NSCE documentation also includes bias development and validation for the computer code and hardware 
used in the preparation of the analysis. 

6.5.5 Criticality Safety Inspections/Audits 

Waste is certified to meet WIPP WAC (DOE/WIPP 02-3122) requirements prior to being approved for 
shipment to and disposal at the WIPP facility. The approval for waste to be disposed of at WIPP is 
documented in the WDS. Programs are in place to verify adherence to the WIPP WAC, which includes 
data validation and reviews of characterization documentation. At the WIPP, QA audits and departmental 
assessments are performed to verify adherence to the waste handling, the design change control, and the 
USQ procedure (WP 02-AR3001). Waste handling operations are reviewed periodically by Nuclear 
Safety to verify that hot cell storage and stacking configurations for the surface and Underground disposal 
configurations are being adhered to and that process conditions have not been altered such that 
assumptions in the NCSEs are compromised. There are no specific criticality safety inspections identified 
for the WIPP because the audits and assessments are sufficient to ensure implementation of the necessary 
criticality safety requirements. 

Characterization records are retained by the WIPP organizations that characterize waste and are 
ultimately transferred to the WIPP records center for long-term retention. Waste profiles, container types, 
fissile mass, disposal location, and other parameters are documented in the WDS database, which is a 
living document that changes as new waste is approved for disposal and disposed of at WIPP. Audit and 
assessment records are retained as specified on each implementing group’s records identification 
document. Details of the NWP Records Management Program are described in Chapter 14.0. 

6.5.6 Criticality Infraction Reporting and Follow-Up 

While the probability of an inadvertent criticality at the WIPP is BEU, items that would constitute a 
criticality infraction include receipt, handling, and disposal of waste that exceeds the fissile and special 
reflector/moderator limits as specified in the WIPP WAC (DOE/WIPP 02-3122), stacking of CH waste 
containers more than three tiers high, or emplacing RH waste in boreholes that are less than 30 inches 
center-to-center. Other items that could change assumptions in the NCSEs include changes in the waste 
handling and disposal configurations. 

Infractions are reported in accordance with WP 12-ES3918. Event recoveries at WIPP are controlled by 
procedure WP 12-ER3903. Recovery from a criticality infraction may include performing an analysis 
based on the actual waste content, container type, and disposal location to determine whether the 
noncompliant container is bounded by the criticality safety analysis. Recovery could also include 
returning the noncompliant container to the generator site for remediation or segregating the 
noncompliant container from other waste. Should additional analysis be required, properly trained and 
qualified personnel perform the required criticality evaluations. 

Corrective action following recovery from a criticality limit violation may include, but is not limited to, 
changes to the WDS, changes in criticality safety training, or changes to oversight of generator sites. 
WIPP uses occurrence reports generated under WP 12-ES3918 to incorporate lessons learned into training 
and future safety analyses. The Lessons Learned Program is controlled by WP 15-PA.01. 
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6.6 CRITICALITY INSTRUMENTATION 

The WIPP NCSEs conclude that no credible criticality hazard exists at the WIPP facility for waste 
handling and disposal. The analyses further conclude that because no credible criticality scenarios exist 
for the WIPP, there is no need for a criticality detection system. There is no criticality related 
instrumentation required at the WIPP. 
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7.0 RADIATION PROTECTION 

7.1 INTRODUCTION 

This chapter summarizes the Radiation Protection Program at WIPP as it relates to facility safety per the 
U.S. Department of Energy (DOE) Standard DOE-STD-3009-94, Preparation Guide for U.S. Department 
of Energy Nonreactor Nuclear Facility Documented Safety Analyses. This chapter summarizes the 
following: 

� The radiological protection organizations 

� The As Low As Reasonably Achievable (ALARA) Policy and Program 

� Radiological protection training 

� The radiological exposure controls for contact-handled (CH) and remote-handled (RH) 
transuranic (TRU) waste handling and disposal at the WIPP facility 

� Radiological monitoring 

� Radiological protection instrumentation 

� Radiological protection recordkeeping 

For safety analysis purposes, the key attributes (KA) of the WIPP Radiation Protection Program described 
in this chapter are as follows: 

� KA 7-1: Administrative Control (AC) levels and dose limits, including processes for planned 
special exposures, are established that meet the requirements of the Code of Federal 
Regulations, Title 10, Part 835 (10 CFR 835), “Occupational Radiation Protection.” 

� KA 7-2: Environmental release of radiological materials is prevented, monitored, and 
controlled as required by DOE Order 458.1, Change 2, Radiation Protection of the Public 
and the Environment. 

� KA 7-3: The ALARA process is used for personnel exposures to ionizing radiation. 

� KA 7-4: Potential personnel exposure to ionizing radiation is monitored and measured as 
required by 10 CFR 835. 

� KA 7-5: Training requirements are specified for general employees, radiological workers, 
radiological control technicians (RCT), supervisors, and managers involved in operations or 
maintenance activities where radiological protection is required. 

� KA 7-6: Radioactivity is contained at the source wherever practicable using a hierarchy of 
engineering controls (e.g., CH—confinement and ventilation; RH—confinement ventilation, 
remote handling, and shielding), work practices, and hazard controls to limit the need for 
respiratory protection use. Where respiratory protection is used, Respiratory Protection 
(ANSI Z88.2) and “Respiratory Protection” (29 CFR 1910.134) are applied, including the 
associated training of personnel. 

� KA 7-7: Radiological control records are maintained as necessary to document compliance 
with 10 CFR 835 and with radiation protection programs required by 10 CFR 835.101, 
“Radiation Protection Programs.” 
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7.2 REQUIREMENTS 

The regulations, standards, and DOE Orders required to establish the Radiological Protection Program 
include the following: 

� 10 CFR 835, “Occupational Radiation Protection” 

� 40 CFR 191, “Environmental Radiation Protection Standards for Management and Disposal 
of Spent Nuclear Fuel, High-level and Transuranic Wastes,” Subpart A, “Environmental 
Standards for Management and Storage” 

� 40 CFR 61, “National Emission Standards for Hazardous Air Pollutants,” Subpart H, 
“National Emission Standards for Emissions of Radionuclides Other Than Radon from 
Department of Energy Facilities” 

� DOE Order 458.1, Change 2, Radiation Protection of the Public and the Environment 

Guides and standards also used to establish the Radiological Protection Program include the following: 

� DOE Guide 441.1-1C, Radiation Protection Programs Guide 

� DOE-STD-1098-2008, Radiological Control 

7.3 RADIATION PROTECTION PROGRAM AND ORGANIZATION 

The Waste Isolation Pilot Plant Radiation Safety Manual (WP 12-5) describes the Radiological 
Protection Program at the WIPP facility. This manual describes the organization and functional 
responsibilities for radiological control, documents the Radiological Protection Program structure, and 
defines the radiological control management systems necessary to implement the program. The 
Radiological Protection Program includes specific program documents and procedures developed and 
maintained to implement aspects of the program identified in WP 12-5 and described in Chapter 12.0. 
Program documents referenced in this chapter are summarized in Table 7.3-1. Specific Administrative 
Controls (SACs) related to the Radiation Protection Program are discussed in Chapter 4.0. 

Table 7.3-1. Program References 

Document Number Title 

DOE/WIPP 02-3122 Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant 

DOE/WIPP 95-2054 Waste Isolation Pilot Plant Radiation Protection Program 

DOE/WIPP 97-2238 Periodic Confirmatory Measurement Protocol for the Waste Isolation Pilot Plant 

DOE/WIPP 99-2194 Waste Isolation Pilot Plant Environmental Monitoring Plan 

WP 12-2 WIPP ALARA Program Manual 

WP 12-3 Dosimetry Program 

WP 12-5 Waste Isolation Pilot Plant Radiation Safety Manual 

WP 12-HP1500 Radiological Posting and Access Control 

WP 12-HP3200 Radioactive Material Control 

WP 12-HP3600 Radiological Work Permits 

WP 12-IH.02 WIPP Industrial Hygiene Program Manual 

WP 15-RM WIPP Records Management Program 
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The fundamental principle underlying the Radiological Control Program is derived from “Radiation 
Protection Guidance to the Federal Agencies for Occupational Exposure” (52 FR 2822), which states: 

“There should not be any occupational exposure of workers to ionizing radiation without the 
expectation of an overall benefit from the activity causing the exposure.” 

WP 12-5 includes the WIPP Radiological Control Policy, which has the following elements: 

� Personnel radiation exposure is to be maintained ALARA (as low as reasonably achievable). 

� Radiation exposure to the work force and the public is to be controlled so that radiation 
exposures are well below regulatory limits and there is no radiation exposure without 
commensurate benefit. 

� Each person involved in radiological work is expected to demonstrate responsibility and 
accountability through an informed, disciplined, and cautious attitude toward radiation and 
radioactivity. 

� Excellent performance is evident when radiation exposures are maintained well below 
regulatory limits, contamination is minimal, radioactivity is well controlled, and radiological 
spills or uncontrolled releases are prevented. 

� Continuing improvement is essential to excellence in radiological control. 

The Environmental, Safety, and Health organization is responsible for developing and maintaining the 
WIPP programs for the industrial safety and health of employees and the general public, as well as 
establishing the ALARA Committee. Radiological Control and Dosimetry is responsible for development, 
maintenance, and oversight of radiation protection and health of employees and the general public, the 
Radiation Protection Program, the training of radiological workers and RCTs, and implementing the 
recommendations of the ALARA Committee. Operational radiation safety associated with waste handling 
activities at WIPP is the responsibility of Environmental, Safety, and Health and is delegated to 
Radiological Control and Dosimetry. Details of the organizational structure of the Radiation Protection 
Program, including qualifications and positions of authority and responsibilities, are described in 
WP 12-5. The WIPP organizational structure is summarized in Chapter 17.0. 

7.4 ALARA POLICY AND PROGRAM 

The WIPP ALARA Program is defined in WP 12-2. The ALARA Program interfaces with the overall 
WIPP Radiological Protection Program described in WP 12-5. The WIPP Radiological Control Policy 
(Section 7.3) incorporates ALARA. In addition, WP 12-2 incorporates the following from the ALARA 
philosophy: 

� Management Commitment: Nuclear Waste Partnership LLC (NWP) management and the 
DOE Carlsbad Field Office (CBFO) are committed to supporting a comprehensive ALARA 
Program. To meet this commitment, it is NWP policy to operate the facility in such a manner 
as to keep radiation exposures consistent with ALARA principles. 

� Program Mission: The ALARA Program endeavors to reduce exposures to radiation and 
radioactive material relative to the expenditure of reasonable amounts of resources in the 
effort. The ALARA Program also promotes minimizing the generation of radioactive waste 
during operations at WIPP. 
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The WIPP ALARA Program is designed and implemented to minimize radiation exposure to workers, the 
public, and the environment. “ALARA” does not mean to eliminate all radiation exposure when handling 
radioactive material, but to lower the risk commensurate with other hazards in the workplace. Measures 
are taken to maintain radiation exposure ALARA through physical Design Features (DFs) and ACs. 
Optimization methods are used to ensure that occupational exposure is maintained ALARA in developing 
and justifying facility design and physical controls. Only ACs are employed as supplemental methods to 
control radiation exposure. ALARA practices include the use of Radiological Work Permits (RWPs), 
radiological postings, use of shielding, and monitoring. The Program requires pre- and post-job reviews 
of work that exceeds preset trigger levels, as well as reviews of designs, programs, and procedures that 
involve control activities where there is a potential for radiation exposures. ALARA reviews require 
changes to document objective evidence of safety rather than providing approval for things that cannot be 
shown to be unsafe. Responsibilities for implementation of the ALARA Program are identified in 
WP 12-2. 

7.5 RADIOLOGICAL PROTECTION TRAINING 

WP 12-5 outlines the radiological protection training required for personnel working at or visiting WIPP. 
Radiation safety training is conducted at the WIPP facility to ensure that each worker understands the 
following: 

� The general and specific radiological aspects of their assignment 

� Their responsibility to their coworkers and the public for safe handling of radioactive 
materials 

� Their responsibility for minimizing their own radiation exposure 

The level of training is commensurate with the requirements of an individual’s job. Training includes 
General Employee Training (GET) and may include Radiological Worker I and II training. RCTs receive 
initial and continuing training consistent with the guidance provided in Radiological Control Technician 
Training (DOE Handbook 1122-2009). 

GET is required for all the WIPP employees and General Employee Radiation Training, included in GET, 
is required for entry into the Controlled Area. Visitors who enter Controlled Areas receive a radiological 
safety orientation that includes basic radiation protection concepts. Radiological Worker I and II training 
is required for unescorted entry into some areas, as presented in Table 7.5-1. Managers and supervisors 
receive radiation protection training in addition to GET that is commensurate with their job duties and as 
specified in WP 12-5. Details of training development, maintenance, and implementation are described in 
Chapter 12.0. 
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Table 7.5-1. Radiological Worker Entry Training Requirements 

Areas GET or Visitor 
Orientation 

Radiological 
Worker I 

Radiological 
Worker II 

Allows entry into controlled areas Yes Yes Yes 

Allows entry into radioactive material areas or 
radiological buffer areas No Yes Yes 

Allows entry into radiation areas No Yes Yes 

Allows entry into high- or very-high-radiation areas No No Yes 

Allows entry into contamination areas and high-
contamination areas No No Yes 

Allows entry into airborne radioactivity areas No No Yes 

7.6 RADIATION EXPOSURE CONTROL 

This section summarizes the occupational dose limits and AC levels at WIPP, including processes for 
planned special exposures, and the radiological practices for controlling external occupational exposure to 
radiation, spread of contamination, and inhalation or ingestion of radioactive materials. Normal 
operations at the WIPP facility do not involve any expected releases of airborne radioactive materials. 
Because waste containers are not opened at WIPP and they must meet 10 CFR 835 external 
contamination limits before shipment, significant contamination is not expected at WIPP. Although 
significant external contamination is not expected at WIPP, ALARA practices, use of RWPs, and 
ventilation design are the main methods for controlling contamination, should it occur. 

The projected occupational worker dose from normal operations is expected to result from direct radiation 
from waste containers only, with no contribution from internal dose (committed effective dose) due to 
airborne radiological materials. The dose to personnel from waste handling varies with the number of 
shipments and the radiation dose rates of the waste in those shipments. 

7.6.1 Administrative Limits 

Occupational dose limits from 10 CFR 835, DOE AC levels, and site-specific WIPP AC levels are 
provided in WP 12-5. The occupational dose limits apply to all general employees. No individual is 
allowed to exceed the WIPP AC levels without prior written approval from the Radiological Control and 
Dosimetry Manager and the President and Project Manager. 

The WIPP does not have planned special exposures (“Planned Special Exposures,” 10 CFR 835.204) as 
identified in DOE/WIPP 95-2054. In the event of an emergency, special exposures are governed by 
emergency response procedures. 

7.6.2 Radiological Practices 

The WIPP Radiation Protection Program described in WP 12-5 establishes radiological practices for 
exposure controls, including generic precautions for conducting radiological tasks, special personnel 
protective equipment, engineered controls, the use of RWPs, and posting and labeling requirements. 
Radiological practices at WIPP include proceduralizing processes that have the potential to result in a 
radiological exposure and preplanning work so that the radiological hazards are evaluated at the earliest 
stage in a job. Preplanning work focuses on controlling contamination at the source, eliminating airborne 
radioactivity to maintain personnel exposure below limits, and performing work that ensures ALARA 
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exposures. The objective of the combination of radiological practices is to ensure that the anticipated 
occupational dose to general employees does not exceed the dose limits of the WIPP Radiation Protection 
Program (WP 12-5) and that the ALARA process is applied to reduce personnel exposure to ionizing 
radiation. 

Engineered DFs at the WIPP include permanent and nonpermanent shielding. Detailed descriptions of 
shielding are provided in Chapter 2.0. These DFs are summarized below: 

� Permanent Shielding for CH Waste Handling: Although CH waste handling activities will 
not normally require the use of shielding, there is a shielded storage area in the southeast 
corner of the CH Bay of the Waste Handling Building (WHB). This area is used for 
segregating waste containers that may have discrepant documentation or may exceed 
expected radiation levels. 

� Permanent Shielding for RH Waste Handling: Shielding materials at WIPP include 
concrete/rebar, lead, steel, or salt. RH waste is handled in the shielded Hot Cell Complex in 
the WHB before transport to the Underground. The viewing windows in the walls of the 
Upper Hot Cell include leaded glass and oil. Openings such as doors, hatches, windows, 
ventilation ducting, and piping are designed to prevent radiation streaming. Penetrations 
through primary shielding are typically placed so that they do not provide a direct line 
through the shield wall to the radiation source. Designs include offset piping connections, 
stepped doors or hatches, shadow shields, and labyrinths. 

Large-diameter penetrations include additional concrete or steel around the penetration and 
shield collars or leaded grout around pipes and penetrations. Following emplacement of the 
waste canister in the Underground salt, a shield plug inserted into the waste borehole provides 
shielding and reduces radiation levels in occupied areas of the panel to maintain radiation 
exposures ALARA while additional waste handling operations are conducted. 

� Nonpermanent Shielding for RH Waste Handling: While beyond the scope of information 
requested in DOE-STD-3009-94, nonpermanent shielding for RH waste handling is identified 
because the components are unique to the WIPP disposal process and are considered a 
passive DF for radiological protection. Nonpermanent shielding for RH waste handling 
includes the Facility Cask, Light Weight Facility Cask (LWFC), shielded insert, alignment 
fixture assembly, and RH waste facility canister. These components provide shielding once 
the RH waste package leaves the Hot Cell Complex until emplacement in the Underground 
borehole. 

Administrative radiological control practices used at WIPP are identified in WP 12-5 and include the 
following: 

� Access Control: Access to radiological areas of the facility is controlled in accordance with 
10 CFR 835. Only personnel who have successfully completed the requirements specified in 
WP 12-5 are allowed unescorted entry to the radiological areas of the site. Personnel 
performing work in a radiological area are required to sign in on an RWP. Access into the 
Hot Cell Complex is prohibited when RH waste containers are outside a shielded shipping 
container. Access to areas adjacent to the Hot Cell Complex is restricted as determined by 
routine surveys and shielding verification surveys. 

� Personnel Access Control Points: Personnel leaving contamination, high contamination, and 
airborne radioactivity areas are required to perform a personnel survey before exiting. 
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� Radiological Work Permit: The RWP is a control mechanism used to establish controls for 
intended work activities. It is generated, approved, and implemented as described in 
WP 12-HP3600. The RWP specifies the controls necessary for general entry; entry into 
radiation, high-radiation, and very-high-radiation areas; entry into contamination areas, high-
contamination areas, and airborne radioactivity areas; entry into areas of unknown 
radiological conditions; handling and disposal of TRU and TRU-mixed waste; handling of 
materials with removable contamination that exceeds values of 10 CFR 835, Appendix D, 
“Surface Contamination Values”; and activities prescribed by a qualified RCT/radiological 
control superintendent. The RWP may require additional dosimetry and monitoring devices, 
protective clothing, and respiratory protection equipment based on radiation level, a 
combination of surface contamination and radiation level, the presence of airborne 
radioactivity, or the potential for occurrence of any of these conditions. When required, these 
additional control items are prescribed on an RWP that personnel must follow. The RWP is 
an administrative mechanism used to establish controls for intended work activities. 

� Radiological Monitoring: Personnel monitoring is performed in accordance with WP 12-3 
and WP 12-5 as discussed in Section 7.7. 

� Radiological Posting and Labeling: Areas in the WIPP facility, including the Underground 
disposal area, are posted and labeled in accordance with 10 CFR 835 to specify the actual or 
potential radiological hazard as described in WP 12-5 and WP 12-HP1500. Exposure control 
is accomplished by identifying areas containing sources of radiation and/or contamination, 
and controlling personnel access into these areas. Radiological areas are designated and 
defined as described in 10 CFR 835 and WP 12-5. 

� Radiation and Contamination Surveys: RCTs perform routine radiation and contamination 
surveys of the facility and the shipping containers after receipt of the waste shipments, as 
well as surveys of waste containers during their removal from the shipping container and 
during processing of the waste containers. Survey areas and frequencies are established in 
accordance with health physics procedures. Surveys may be conducted of property and 
materials that are to be released from radiological controls. These surveys document that 
items released meet the requirements of DOE Order 458.1, Change 2. 

� Radioactive Material Control: Radioactive material control includes control of radioactive 
sources and radioactive material produced through work processes performed onsite. Use of 
sources onsite is controlled in accordance with WP 12-HP3200, to ensure proper control, leak 
testing, inventory, transfer, and disposal of sources. Sources are maintained at all times to 
prevent loss/theft and spread of contamination. Any item used in a process that involves 
known or suspected presence of radioactive contamination or radioactive materials is 
surveyed before release from a radiological area. Items that could contain internal or masked 
(e.g., painted) contamination are evaluated before release. If the survey indicates the presence 
of radioactive material on the item, the item is either decontaminated, disposed of as 
radioactive waste, or returned to its point of origin. 

� Airborne Radioactivity Monitoring Program: The Airborne Radioactivity Monitoring 
Program complies with 10 CFR 835, and verifies that the surveys described above are 
detecting contamination-control problem areas and that those problem areas are corrected 
before loose surface contamination becomes airborne. The equipment used for air sampling 
and monitoring is described in Section 7.8. The Airborne Radioactivity Monitoring Program 
is described in WP 12-5. 
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7.6.3 Dosimetry 

WIPP’s DOE Laboratory Accreditation Program (DOELAP)-accredited Dosimetry Program, described in 
WP 12-3, is implemented to measure and report occupational radiation exposures of individuals at the 
WIPP site in compliance with 10 CFR 835. The WIPP External Radiation Dosimetry Program is required 
by 10 CFR 835.402(b) either to be operated in conformance with the DOELAP for personnel dosimetry 
or to have performance substantially equivalent to that of accredited programs. DOELAP accreditation 
requires the preparation and maintenance of approved procedures for the performance of DOELAP-
related activities. 

WIPP personnel are classified as radiological workers or nonradiological workers. Nonradiological 
workers are typically not monitored for occupational exposure. 

The external occupational radiation exposures of concern are of ionizing radiation (X-ray, gamma, beta, 
and neutron). The External Radiation Dosimetry Program uses thermoluminescent dosimeters (TLDs) to 
measure occupational radiation exposures of radiological workers. Radiological workers are assigned a 
TLD and are instructed in its use by dosimetry personnel. The TLDs remain at the site when workers 
leave for the day. Electronic personnel dosimeters are also issued to personnel when required by the RWP 
or procedure and are read and recorded upon entry into and exit from the area. TLDs are exchanged as 
described in WP 12-3. 

WIPP waste operations do not involve opening waste containers, and there are no planned or expected 
releases of airborne radioactive materials that may present an internal occupational radiological hazard. 
To verify the absence of airborne radioactivity, workplace monitoring is performed as described in 
Sections 7.6.2 and 7.7. Routine bioassay is not required at WIPP. However, a confirmatory bioassay is 
performed for selected workers who handle radioactive materials as a normal function of their job, to 
confirm that there is no internal exposure as described in WP 12-3. Certain events resulting in loss of 
TRU waste containment at the WIPP can trigger an internal dose assessment to limit further occupational 
exposures and/or to facilitate any decision for medical treatment. This could be triggered by high airborne 
radioactivity in work areas and/or unexpected contamination incidents. 

Radiation exposure data for monitored individuals is reported in compliance with 10 CFR 835 and 
Environment, Safety, and Health Reporting, DOE Order 231.1B. External and internal dose equivalents 
are combined to determine compliance with the occupational exposure limits in “Occupational Dose 
Limits for General Employees” (10 CFR 835.202), as described in WP 12-3. Records of the Dosimetry 
Program are maintained as described in Section 7.9. 

7.6.4 Respiratory Protection 

Respiratory protection is described in WP 12-5 and WP 12-IH.02. The WIPP Respiratory Protection 
Program is considered part of the WIPP Integrated Safety Management System that implements the 
Integrated Safety Management System Description (WP 15-GM.03). The WIPP Industrial Hygiene 
Program – Respiratory Protection (WP 12-IH.02-6) describes the Respiratory Protection Program. The 
program identifies responsibilities; training and qualification for respirator wearers and managers, 
including emergency and escape respirator use; selection and issuance of respirators; and inspection, 
cleaning, sanitizing, storage, and repair of respirators. Workers requiring respirators are given a medical 
evaluation and are fitted for the devices they are required to wear to ensure compatibility with wearing the 
devices. 
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The Respiratory Protection Program is based on the requirements in 29 CFR 1910.134 and guidance in 
ANSI Z88.2. Where respiratory protection is used, ANSI Z88.2 and 29 CFR 1910.134 are applied, 
including the associated training of personnel. The program is in compliance with Occupational Safety 
and Health Administration (OSHA) and Mine Safety and Health Administration (MSHA) respiratory 
protection regulations. Only respiratory protection equipment approved for use by the National Institute 
of Occupational Safety and Health is used at WIPP. 

Respiratory protection is required when specified on the RWP, based on removable contamination and 
airborne radioactivity levels specified in WP 12-5. Respiratory protection equipment available at the 
WIPP includes self-contained breathing apparatus, airline-supplied-air suits and hoods, and respirators 
with particulate or gas-filtering cartridges. 

7.7 RADIOLOGICAL MONITORING 

Radiological monitoring is performed within and external to the WIPP facilities. 

� Monitoring within Facilities: Radiological workplace monitoring in the WIPP facility is 
described in WP 12-5. Workplace monitoring provides a basis for posting and labeling, 
development of RWPs and other work authorizations, implementation of ALARA measures, 
issuance of individual monitoring devices, and verification of the efficacy of design measures 
and engineering controls. Radiological monitoring of radiation exposure levels, 
contamination, and airborne radioactivity is conducted to characterize workplace conditions 
and detect changes in those conditions; verify the effectiveness of physical DFs and 
engineering and process controls; demonstrate regulatory compliance; detect the gradual 
buildup of radioactive material in the workplace; identify and control potential sources of 
personnel exposure; and allow release of materials, items, and waste for unrestricted use to 
the public and environment. Workplace monitoring includes the following activities: 

o Monitoring radiation exposure and dose rate using radiation surveys 

o Conducting contamination surveys using swipes  

o Monitoring for airborne radioactivity using continuous air monitors  

Details of these monitoring activities are described in WP 12-5. 

Radioactive sources, including plutonium, strontium/yttrium, and cesium, are used to test, 
calibrate, and check the operation of radiation detection instrumentation. In addition, 
radioactive materials may be brought onsite for testing, radiography, and soil density 
operations. The control of radioactive sources and radioactive materials brought onsite is in 
accordance with WP 12-HP3200. 

In addition to workplace monitoring, radiological effluent monitoring systems are installed in the WHB 
exhaust, in the Underground exhaust, and at the surface where Underground ventilation exhausts to 
demonstrate compliance with the requirements in 40 CFR 191, Subpart A, and 40 CFR 61, Subpart H. 
The system collects periodic confirmatory radionuclide particulate samples for quantifying total airborne 
particulate radioactivity discharged.  

� Monitoring External to Facilities: Radiological and nonradiological environmental 
monitoring is performed external to the WIPP facilities in accordance with 
DOE/WIPP 99-2194 to meet the requirements of the Environmental Protection Program 
(DOE Order 436.1). Environmental monitoring of air, groundwater, surface water, soils, 
sediments, and biota is performed to characterize the environment around the WIPP facility. 
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The purpose of radiological environmental monitoring is to measure the radionuclides in the 
ambient environment media. This allows a comparison of sample data to results from 
previous years and to baseline data to determine the impact of the WIPP operations on the 
surrounding environment. Environmental monitoring results are reported in the Site 
Environmental Report in compliance with DOE Order 231.1B, as described in DOE/WIPP 
99-2194. 

In addition, waste containers received at WIPP are monitored by the generator sites before shipment to 
meet 10 CFR 835 external contamination limits as specified in DOE/WIPP 02-3122. 

� Meteorological Monitoring: The Meteorological Monitoring Program at the WIPP facility is 
performed in accordance with the WIPP Meteorological Program (WP 02-EM.01). 
Meteorological data are monitored and recorded to supplement characterization of the local 
environment and facilitate the interpretation of data from other environmental monitoring 
activities at WIPP. Meteorological data are reported in the WIPP Annual Site Environmental 
Report. Real-time meteorological data are used in consequence assessment after a real or 
postulated radiological event at WIPP. 

Records generated during monitoring activities are managed as described in Section 7.9. 

7.8 RADIOLOGICAL PROTECTION INSTRUMENTATION 

The use, maintenance, and calibration of radiological protection instrumentation are described in WP 12-5 
and implementing procedures. Inspections, calibrations, performance tests, calibration equipment 
selection, and quality assurance are performed in accordance with the recommendations of Radiation 
Protection Instrumentation Test and Calibrations – Portable Survey Instruments (ANSI N323A-1997). 
Instruments are periodically calibrated using approved procedures and with standard sources, traceable to 
the National Institute of Standards and Technology. Instruments are repaired and calibrated onsite or at 
offsite calibration facilities. In some cases, specialized instruments may be returned to the manufacturers 
for repair and calibration. The calibration frequency for each device is based on the type of equipment, 
manufacturer’s recommendations or specifications, inherent stability, required accuracy, intended use 
(including environmental conditions), assigned tolerances, calibration history, or other factors as 
appropriate. 

Radiological effluent monitoring systems used to collect periodic confirmatory radionuclide particulate 
samples from the total volume of ventilation air being discharged are calibrated and maintained as 
described in DOE-STD-1098-2008 and implementing procedures. Additional information concerning 
calibration, testing, and maintenance of instrumentation is described in Chapter 10.0. 

The selection of the types of instruments used for radiation and contamination surveys and area 
monitoring, including their sensitivity and range, quantity, and placement criteria, is made by qualified 
personnel to meet the requirements of 10 CFR 835.401, “General Requirements,” Subparagraph (b). 

The radiological protection instruments used at the WIPP facility include the following: 

� Radiological Counting Instruments: Radiological counting instruments are located in the 
counting laboratories and at specific task monitoring stations. These monitoring locations 
include the TRUPACT Maintenance Facility (TMF), the RH Bay, the Transfer Cell Service 
Room, the CH Bay, and Room 108. These instruments are used to verify radiological 
conditions and verify that radiation levels remain within the prescribed limits during job 
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coverage and receipt surveys. The instruments possess the sensitivities required for 
monitoring airborne contamination. When required, samples are prepared for further analysis 
at a counting laboratory. 

� Portable Radiological Survey Instruments: Portable radiological survey instruments are used 
to perform radiation and contamination surveys in the field. Portable instruments include 
alpha contamination detectors, beta contamination detectors, beta-gamma radiation survey 
meters, and neutron radiation survey meters. 

� Personnel Monitoring Instruments and Service: WIPP has a Personnel Dosimetry Program 
that conforms to the requirements of 10 CFR 835 as described in Section 7.6.3. In addition, 
when special operations are conducted, direct frisk surveys of personnel are performed by or 
under the direction of a qualified RCT. Portal monitors are placed at the WIPP site security 
gate to monitor personnel for radiation sources. Bioassay programs are conducted as 
described in the Dosimetry Program (WP 12-3). 

� Airborne Radioactivity Monitoring: Continuous Air Monitors (CAM) possess the sensitivity 
required for monitoring airborne contamination. CAMs are used in the WHB and 
Underground for TRU waste as follows: 

o For CH waste handling operations in the WHB, CAMs (i.e., alpha CAMs) are 
installed at each operating station in the WHB. The CAMs are in use at each 
operating station when CH waste handling activities are being conducted. 

o For RH waste handling operations in the WHB, CAMs are located in the RH Bay at 
the Cask Preparation Station and in the Cask Unloading Room (CUR), in the Service 
Room, and in the Facility Cask Loading Room (FCLR). CAMs are in operation when 
RH waste handling activities are being conducted. 

o Two alpha-beta CAMs are installed in the exhaust drift of the active waste disposal 
panel. The CAMs are typically in operation in the Underground except when 
removed from service for maintenance activities or outage. CAMs are required to be 
in operation before entering the waste handling mode. 

The CAMs continually collect and measure airborne particulates by pulling air 
through a filter in proximity to an integral beta-gamma and/or alpha spectrometer. 
The TRUPACT-II Unloading Dock (TRUDOCK), RH Bay, and Underground CAMs 
provide a local and remote readout and alarm in the Central Monitoring Room 
(CMR). Each surface CAM is set to alarm within the limits in 10 CFR 835. Alpha-
beta CAMs are sensitive to an energy range of 1 to 10 mega-electron volts (MeV) for 
alpha and 80 kilo-electron volts (KeV) to 2.5 MeV for beta. The Underground CAMs 
can divert the Underground ventilation exhaust through high-efficiency particulate air 
(HEPA) filters upon detection of airborne release. 

Fixed air samplers are located in the WHB, the Support Building, and the 
Underground. The fixed air samplers provide an indication of activities that could be 
causing releases of airborne radioactivity. 

In addition to the permanently installed equipment, portable CAMs and portable air 
samplers are provided. The portable air samplers and portable CAMs are similar to 
those installed in the waste handling areas. Portable samplers are used for sampling 
routine and nonroutine operations, for emergency air sampling, or to temporarily 
replace inoperable equipment. 
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� Airborne Effluent Monitoring: Radiological Effluent Monitoring Systems (REMS) are 
installed on the WHB ventilation exhaust to collect periodic confirmatory radionuclide 
particulate samples from the total volume of air being discharged. This system consists of 
sampling equipment including a pump, flow controller, sample holder, and delivery piping. 
The REMS collect samples from four locations: the ventilation exhaust downstream of the 
HEPA filters associated with both the RH and CH portions of the WHB (Station C), on the 
Underground ventilation system exhaust both upstream (Station A) and downstream (Station 
B) of the HEPA filters, and in the Underground in E300 before the disposal exhaust joins the 
exhaust from other areas of the Underground (Station D). Figure 2.4-13 shows the location of 
both Station A and Station B. Station C is located on the second floor of the WHB. The REM 
instrumentation selection, placement, and quality control measures are described in the 
Quality Assurance Program Plan for Sampling Emissions of Radionuclides to the Ambient 
Air at the Waste Isolation Pilot Plant (WP 12-RC.01). The analysis data from effluent 
samplers is used for quantifying total airborne particulate radioactivity discharged to 
demonstrate compliance with the requirements in 40 CFR 191, Subpart A, and 40 CFR 61, 
Subpart H. 

� Area Radiation Monitoring Instruments: Area Radiation Monitors (ARM) are used to 
provide indication of RH waste gamma radiation levels and to verify shielding is operating as 
expected. An ARM is located in the RH Bay at the Cask Preparation Station. The ARM 
provides a remote indication of dose rates where workers are unbolting the lid in addition to 
the local dose rate surveys conducted by RCTs before starting the work. An ARM is also 
located in the CUR to provide indication of the radiation levels of the waste being moved to 
the Upper Hot Cell. An ARM is located in the FCLR to verify that the telescoping port shield 
properly engages on the RH waste cask prior to pulling up the RH waste canister from the 
Transfer Cell into the RH waste cask. 

In addition, WIPP laboratories provide an additional array of alpha and beta-gamma analyses to perform 
confirmation of results or identify specific radionuclides as requested by and in support of the WIPP 
Radiological Control Program. 

7.9 RADIOLOGICAL PROTECTION RECORDKEEPING 

WP 12-5 specifies radiological control recordkeeping requirements to document compliance with 
10 CFR 835. Radiological records are maintained in accordance with WP 15-RM. Dosimetry records are 
maintained in accordance with WP 12-3. ALARA records are maintained in accordance with WP 12-2. In 
summary, the radiological records include the following: 

� Radiological policy statements 

� Radiological control procedures 

� Individual radiological doses 

� Internal and external dosimetry policies and procedures 

� Personnel training 

� ALARA records 

� Radiological instrumentation test, repair, and calibration records 

� Radiological surveys 
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� Air-monitoring dosimetry results 

� RWPs 

� Radiological performance indicators and assessments 

Records are specified, prepared, reviewed, approved, controlled, and maintained to accurately reflect 
completed work and facility conditions and to comply with requirements. Details of the NWP Records 
Management Program are described in Chapter 14.0. 

7.10 OCCUPATIONAL RADIATION EXPOSURES 

Occupational radiation doses at the WIPP are expected to be very low, and are frequently below the lower 
limit of detectability of the dosimetry system. Predictions are made at the beginning of each year of the 
collective personnel doses expected, based on previous years’ doses relative to the waste shipment dose 
rates and shipping rates and on the expected shipping rates for the year. Given the numbers of personnel 
exposed to these low radiation levels, the individual quarterly doses could be less than the minimal 
detectable dose of the dosimeters. These exposures are significantly below the occupational radiation 
limits and therefore a direct comparison to the individual occupational dose limits is not made. The 
collective dose can vary based not only on current waste streams but also on changes in equipment, 
shipping rates, and waste streams. The expected personnel doses are reviewed each year by the WIPP 
ALARA Committee and any necessary dose reduction interventions can be introduced to limit exposures 
at that time. 
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8.0 HAZARDOUS MATERIAL PROTECTION 

8.1 INTRODUCTION 

This chapter summarizes the Hazardous Material Protection Program at the Waste Isolation Pilot Plant 
(WIPP) as it relates to facility safety per the U.S. Department of Energy (DOE) Standard 
DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility 
Documented Safety Analyses. The purpose of this chapter is to describe the key elements of the 
Hazardous Material Protection Program important to the safety basis at WIPP. It summarizes provisions 
for hazardous material protection (other than radiological hazards) and hazardous materials concerns. The 
elements of this chapter include: 

� An overall description of the Hazardous Material Protection Policy and Program 

� A summary of the Hazardous Material Exposure Control Program 

� Information on the Hazardous Material Communication Program 

Although the focus of this chapter is primarily on occupational hazardous material protection, 
DOE-STD-3009-94 requests information concerning hazardous material monitoring to protect the public 
and the environment, as well as the worker. Section 8.7 summarizes the monitoring programs to detect the 
release of hazardous materials as well as occupational monitoring. 

For safety analysis purposes, the Key Attributes (KAs) of the WIPP Hazardous Material Protection 
Program described in this chapter are as follows: 

� KA 8-1: A Hazard Communication Program is implemented that is consistent with the 
requirements of the Code of Federal Regulations Title 29, Part 1910.1200 (29 CFR 
1910.1200), “Hazard Communication,” and 10 CFR 851.22 “Hazard Prevention and 
Abatement.” 

� KA 8-2: Administrative controls (ACs) and engineering controls are implemented to reduce 
planned exposures to hazardous materials below the exposure levels required by the 
Occupational Safety and Health Administration (OSHA) 29 CFR 1910 “Occupational Safety 
and Health Standards,” Mine Safety and Health Administration (MSHA) 30 CFR 47/48, 49, 
57, and 62 “Federal Metal and Nonmetallic Mine Training, Safety, and Health Standards,” 
and 10 CFR 851.23, “Safety and Health Standards.” 

� KA 8-3: Hazard controls to limit exposure are applied with the following hierarchy: 
(1) hazard elimination or substitution, where feasible and appropriate; (2) engineered 
controls, where feasible and appropriate; (3) work practices and ACs that limit worker 
exposures; and (4) personal protective equipment (PPE). 

� KA 8-4: Chemicals are controlled from the time of acquisition, through storage and use, to 
their final disposition, and appropriate chemical hazard analyses are performed. 

� KA 8-5: Workplace hazards and job hazards are evaluated. 

� KA 8-6: Employees receive introductory training with respect to hazardous materials in the 
General Employee Training (GET). Specific training is provided as required to meet the 
requirements of 29 CFR 1910.1200. 

� KA 8-7: Employees and subcontractors working onsite who potentially are exposed to 
hazardous substances during hazardous waste operations receive initial and refresher training 
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consistent with the requirements of 29 CFR 1910.120, “Hazardous Materials Operations and 
Emergency Response.” 

� KA 8-8: A Respiratory Protection Program is implemented based on the requirements of 
“Respiratory Protection” (29 CFR 1910.134). 

� KA 8-9: Medical evaluations and physicals, monitoring of worker exposures, and health 
services are provided through an occupational medical program consistent with 10 CFR 851, 
Appendix A, “Worker Safety and Health Functional Areas.” 

8.2 REQUIREMENTS 

The regulations, standards, and DOE Orders that are required to establish the WIPP Hazardous Material 
Protection Program include the following: 

� 10 CFR 850, “Chronic Beryllium Disease Prevention Program” 

� 10 CFR 851, “Worker Safety and Health Program” 

� 29 CFR 1910.1200, “Hazard Communication” 

� 29 CFR 1926, “Safety and Health Regulations for Construction” 

� 30 CFR 57, Subpart D, “Air Quality, Radiation, Physical Agents, and Diesel 
Particulate Matter” 

� 48 CFR 970.5223-1, “Integration of Environment, Safety, and Health into Work Planning and 
Execution” 

� DOE Order 436.1, Departmental Sustainability. 

8.3 HAZARDOUS MATERIAL PROTECTION AND ORGANIZATION 

The Hazardous Material Protection Program is an integral part of the Industrial Safety Program – 
Structure and Management (WP 12-IS.01) and implements the principles of the Nuclear Waste 
Partnership LLC (NWP) safety management policies for integrated safety management (Integrated Safety 
Management System Description (DOE/CBFO 09-3442 and WP 15-GM.03)), the Worker Safety and 
Health Program Description (WP 15-GM.02) described in Chapter 17.0, and the elements of the DOE 
Voluntary Protection Program. The WIPP Hazardous Material Protection Program is documented in the 
WIPP Industrial Hygiene Program Manual (WP 12-IH.02). Topic-specific program plans are maintained 
and implemented to control occupational health hazards originating from chemical, biological, and 
physical (excluding ionizing radiation) agents. Protection of personnel from radiological material is 
addressed in the Radiation Protection Program discussed in Chapter 7.0 of this Documented 
Safety Analysis (DSA). 

Collectively, the WIPP Industrial Safety Program, Industrial Hygiene Program, Occupational Health 
Program, Radiation Safety Manual, and Fire Protection Program constitute the NWP Worker Protection 
Program (WPP). The fundamental policy that forms the basis for the WPP, which includes protection 
from hazardous materials, is: 

“Safety – the requirements/expectation/demand – to ensure we all go home as healthy as we arrived.” 

Key principles of the WPP are described in WP 12-IS.01. 
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The Hazardous Material Protection Program is established to protect human health and the environment 
by controlling chemical hazards. The program defines the scope of chemicals covered and provides 
direction and references to analyze the hazards that are inherent in their storage and use. It describes the 
processes and systems used for work performed by NWP and by subcontractors for their activities to 
control chemical hazards to protect personnel, the public, and the environment. 

The program evaluates potential hazards from volatile organic compound (VOC) emissions from 
transuranic (TRU) wastes disposed at the WIPP facility in accordance with the Waste Isolation Pilot 
Plant Hazardous Waste Facility Permit (HWFP), from beryllium and polychlorinated biphenyls (PCBs) 
that may be present in the TRU waste, and from chemicals procured and used at WIPP. Evaluations are 
conducted in reference to the 10 CFR 851 regulations and standards and assessment methodologies. In 
addition, groundwater monitoring is conducted in accordance with the HWFP. Hazardous material 
programs that relate to facility safety are described in this chapter and are summarized in Table 8.3-1. 

The WIPP Industrial Safety and Health (IS&H) section is responsible for implementation of the 
hazardous materials program. WP 12-IH.02 identifies the qualifications and positions of authority and 
responsibilities of the IS&H organization. IS&H coordination with other safety organizations and facility 
operations is discussed in WP 12-IH.02. The Regulatory and Environmental Services Environmental 
Monitoring and Hydrology section is responsible for groundwater and VOC monitoring. The WIPP 
organizational structure is summarized in Chapter 17.0. 

Table 8.3-1. Program References 

Document Number Title 

DOE/CBFO 09-3442 CBFO Integrated Safety Management System Description 

DOE/WIPP 99-2194 Waste Isolation Pilot Plant Environmental Monitoring Plan 

WP 02-1 WIPP Groundwater Monitoring Program Plan 

WP 12-IH.02 WIPP Industrial Hygiene Program Manual – Overview 

WP 12-IH.02-4 WIPP Industrial Hygiene Program – Hazard Communication and Hazardous Materials 
Management Plan 

WP 12-IH1006 Airborne Contaminant Sampling 

WP 12-IH1007 Personal Sampling Pump Calibration 

WP 12-IS.01 Industrial Safety Program – Structure and Management 

WP 12-NS.03 Hazard and Analysis Guidance 

WP 12-VC.02 Quality Assurance Project Plan for Volatile Organic Compound Monitoring 

WP 13-1 Nuclear Waste Partnership LLC, Quality Assurance Program Description 

WP 15-GM.02 Worker Safety and Health Program Description 

WP 15-GM.03 Integrated Safety Management System Description 

WP 15-HS.02 Occupational Health Program  

WP 15-RM WIPP Records Management Program 

WP 15-RM3002 Records Filing, Inventorying, Scheduling, and Dispositioning 
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8.4 HAZARDOUS MATERIALS EXPOSURE CONTROL PROGRAM 

The Hazardous Materials Exposure Control Program at WIPP seeks to limit employee exposures to 
hazardous materials to levels below regulatory toxicological exposure limits identified in Section 8.6. 
Exposure to hazardous materials is controlled by the following methods: 

� Training employees to recognize potential hazards, take safety precautions, understand the 
consequences of an accident, and know the actions to take in case of an accident 

� Using approved and controlled procedures that provide ACs or engineering controls to 
control exposure to hazardous materials 

� Monitoring the work environment to obtain personnel and area exposure data 

� Controlling chemical procurement, use, and storage at the WIPP 

� Maintaining material safety data sheets (MSDS) 

� Furnishing employees the necessary PPE and training on the proper use of PPE 

Identified hazards are managed through controls using the following hierarchy: 

1. Elimination or substitution of the hazards, where feasible and appropriate 

2. Engineering controls, where feasible and appropriate 

3. Work practices and ACs that limit worker exposures 

4. Use of PPE 

Mixed wastes (i.e., waste with both radioactive and hazardous components) are periodically managed at 
WIPP. As a result, limiting exposure to radioactive materials as described in Chapter 7.0 can result in the 
control of exposure to hazardous materials.  

Pollution prevention and waste minimization requirements that reduce releases of hazardous materials to 
the environment are described in Chapter 9.0. 

8.5 HAZARDOUS MATERIAL TRAINING 

WP 12-IH.02-4 requires hazard communication training to be provided to the WIPP personnel through 
GET and GET refresher courses. GET covers the topics required by 29 CFR 1910.1200, as well as site-
specific policies and procedures and access to online MSDS databases. Information about new site 
hazards and changes in applicable policies or procedures is provided to employees in the annual GET 
refresher courses. Job-specific hazard communication training for chemical hazards is provided through 
specific training and qualifications, pre-job briefings, and on-the-job instruction. 

WIPP is a permitted by the state of New Mexico as a hazardous waste management facility. Personnel 
within the scope of 29 CFR 1910.120 receive training as hazardous waste workers as described in Chapter 
9.0. 

Additional information concerning training development, maintenance, and implementation is provided in 
Chapter 12.0. 
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8.6 HAZARDOUS MATERIAL EXPOSURE CONTROL 

This section summarizes the plans and procedures for controlling occupational exposure and the spread of 
hazardous materials. 

8.6.1 Hazardous Material Identification Program 

The WIPP facility implements an Integrated Safety Management System (ISMS) that meets the 
requirements of 48 CFR 970.5223-1, “Integration of Environment, Safety, and Health into Work Planning 
and Execution.” This system requires that before work is performed, the associated hazards are evaluated 
and an agreed-upon set of safety and health standards and requirements are established that, when 
implemented, provide adequate assurance that the employees, the public, and the environment are 
protected from adverse consequences. ACs and engineering controls are tailored to the work being 
performed. The WIPP ISMS is documented in the ISMS descriptions in DOE/CBFO 09-3442 and 
WP 15-GM.03. 

WP 12-IH.02, the WIPP Industrial Hygiene Program Manual, establishes programs to protect the WIPP 
workers from exposure to hazardous materials by anticipating, recognizing, evaluating, and controlling 
chemical hazards in the workplace. Exposure to hazardous materials is controlled through a combination 
of engineered controls, ACs, and PPE. Programs in the manual consist of the following: 

� Occupational Health Hazard Exposure Assessments: The Occupational Health Hazard 
Assessment Program addresses the measures taken to manage, reduce, and eliminate risks to 
WIPP personnel from chemical and other workplace hazards. Topics that address hazardous 
materials include diesel emission monitoring, chemical exposure measurement and 
assessment, standards for exposure monitoring in accordance with WP 15-GM.02, sample 
collection and evaluation of collected data against applicable exposure limits, and action 
levels. Hazard assessment air contaminant monitoring is discussed in Section 8.7. 

� Hazard Communication and Hazardous Material Management Plan: The plan identifies 
requirements for the proper identification and evaluation of hazardous materials by 
establishing controls for hazardous material procurement and management and required 
training. Chemicals purchased for use are reviewed for their associated hazards prior to 
purchase approval. Restricted materials (which require written IS&H/Site Environmental 
Compliance management approval before purchase) are identified. Receipt inspection is 
conducted, as appropriate, to ensure control of hazardous materials throughout the site. An 
MSDS is maintained for each chemical as described in Section 8.10. Once received, 
hazardous materials are controlled until they are used or disposed of. 

� Identified Hazardous Materials: Specific chemical hazards have been identified in TRU 
wastes received at the WIPP. These materials include beryllium, PCBs, and VOCs. VOC 
monitoring is conducted as described in Section 8.7. Although no activities at the WIPP 
involve opening containers and directly handling the waste as part of normal operations, there 
are programs to identify the controls necessary for worker protection from beryllium and 
PCBs in the event that a waste container is breached. In general, the controls that provide 
radiological protection, described in Chapter 7.0, also provide protection from beryllium, 
VOCs, and PCBs. 

In addition to the Hazardous Material Protection Program, safety and health controls and requirements are 
integrated into operations and maintenance work through hazard identification performed at the facility 
and task levels as discussed in Chapter 11.0 and during emergency planning hazard assessments as 
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discussed in Chapter 15.0. The WIPP staff also performs hazard identification and analysis when 
maintaining the safety basis pursuant to the requirements of 10 CFR 830, “Nuclear Safety Management,” 
Subpart B, “Safety Basis Requirements” as described in WP 12-NS.03. These analyses identify chemical 
and other hazardous materials associated with facility operations. Hazards are identified for maintenance 
work through the job hazard analysis process described in Job Hazard Analysis Performance and 
Development (WP 12-IS3002). 

Containment and control of hazardous materials commingled with TRU waste received at the WIPP 
facility are integrated with control of radiological materials using the administrative radiological control 
practices described in Chapter 7.0. Hazardous materials not associated with TRU waste are controlled 
using the programs identified in WP 12-IH.02-4. 

8.6.2 Administrative Limits 

NWP complies with the lower (more protective) permissible exposure limits identified in OSHA 
29 CFR 1910 or the current edition of the American Conference of Governmental Industrial Hygienists 
(ACGIH®) Documentation of the Threshold Limit Values and Biological Exposure Indices for chemicals 
consistent with the requirements of 10 CFR 851.23, as described in WP 15-GM.02 and WP 12-IH.02. 
Additional exposure limits for beryllium are provided in 10 CFR 850, as described in WP 15-GM.02. 

8.6.3 Occupational Medical Programs 

The WIPP Occupational Medical Program is described in WP 15-HS.02. Occupational medical 
personnel work in cooperation with Health Physics and IS&H professionals to review processes and 
procedures with an emphasis on physical, biological, and chemical hazards present in the work site in 
accordance with WP 15-GM.02. Health evaluations are performed as described in WP 15-HS.02, and are 
summarized as follows: 

� Preplacement Evaluations: Medical evaluations for specific job task analyses are performed 
to decide whether the employee can do the job safely and reliably, consistent with the 
Americans with Disabilities Act of 1990 (42 USC 12101 et seq.). Preplacement physical 
examinations may be performed based on the outcome of the evaluation. 

� Medical Surveillance and Health Monitoring: Special health evaluations and health 
monitoring are conducted for employees who work in jobs involving specific physical, 
chemical, radiological, or biological hazards in accordance with WP 15-GM.02 or on a case-
by-case basis as directed by the medical staff and/or the Occupational Medical Director. 
Medical surveillances for radiological hazards are discussed in Chapter 7.0. 

� Qualification Examinations: Medical qualification examinations are performed for 
employees with specific job assignments based on regulatory requirements. 

� Fitness for Duty: Employees are evaluated for the presence of medical and/or psychological 
conditions or substance abuse that may reasonably impair their safe, reliable, and trustworthy 
performance of assigned tasks. 

� Return-to-Work: All employees with occupationally related injuries or illnesses are evaluated 
before returning to work. Employees with non-occupationally related injuries or illnesses 
may be evaluated based on the duration of absence or other factors. 

� Termination: Termination health examinations are made available to all terminating 
employees. 
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The WIPP Occupational Medical Program maintains the confidentiality of employee medical records in 
accordance with privacy rules for medical information disclosure. Employee medical and exposure 
records are maintained as described in WP 15-HS.02 and WP 12-IH.02. Details of the NWP Records 
Management Program are described in Chapter 14.0. 

8.6.4 Respiratory Protection 

There is no special distinction between the Respiratory Protection Program for hazardous materials and 
that implemented for radiological materials described in Chapter 7.0, Section 7.6. Per 
DOE-STD-3009-94, Section 7.6. is incorporated here by reference. 

8.7 HAZARDOUS MATERIAL MONITORING 

Occupational hazardous material monitoring to detect the spread of hazardous materials and to detect any 
airborne release of hazardous materials is performed at WIPP. 

Occupational hazardous material monitoring is summarized as follows: 

� Hazard Assessment Air Contaminant Monitoring: WP 12-IH.02 describes the WIPP 
program for conducting occupational health hazard assessments, which includes monitoring 
of diesel emissions and chemical hazard assessments. 

Underground equipment is periodically monitored for diesel emissions to ensure the health 
and safety of personnel. Incomplete combustion of diesel fuels generates contaminants 
including carbon monoxide, carbon dioxide, and nitrogen dioxide. Vehicles are checked for 
carbon monoxide and nitrogen dioxide emissions after preventive maintenance and during 
scheduled overview inspections. 

IS&H personnel perform airborne contaminant monitoring as necessary to assess chemical 
hazards posed by hazardous materials used in the workplace. The monitoring of oxygen, 
carbon monoxide, and lower explosive limit (LEL) is performed daily in accordance with 
MSHA regulations (30 CFR 57). Exposure assessments, sample collection, administrative 
levels, and action limits are described in WP 12-IH.02. 

� Workplace Monitoring: Surveys and inspections are performed by IS&H in accordance with 
WP 12-IH.02 to identify any actual or potential hazards or undesirable conditions that could 
adversely impact facility workers in the workplace. Examples of items surveyed/inspected are 
drinking water potability, local exhaust ventilation systems, and chemical, physical, and 
biological hazards. 

Radiological and non-radiological environmental monitoring is performed in accordance with 
DOE/WIPP 99-2194 to meet the requirements of DOE Order 436.1. Radiological monitoring 
and programs for continuing collection of relevant meteorological data are described in 
Chapter 7.0. Non-radiological environmental monitoring includes groundwater monitoring 
and VOC monitoring. 

� Groundwater Monitoring: Groundwater is monitored for common groundwater indicator 
parameters and hazardous constituents listed in the HWFP, as described in the Environmental 
Monitoring Plan (DOE/WIPP 99-2194). The Groundwater Monitoring Program, including the 
basic requirements, responsibilities and organization, program description, quality assurance 
(QA), reporting, and records management, is described in WP 02-1. Environmental 
monitoring results are reported in the WIPP Annual Site Environmental Report in compliance 
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with DOE Order 231.1B, Environment, Safety, and Health Reporting, as described in 
DOE/WIPP 99-2194. 

� Volatile Organic Compound Monitoring: VOC monitoring is required by the HWFP and 
will be conducted throughout the disposal phase of operations to measure VOC 
concentrations in emissions from TRU-mixed waste disposed of in the Underground. The 
Sampling and Analysis Program is described in WP 12-VC.02 and includes sampling of the 
repository and of the active disposal unit. VOC monitoring is also conducted in closed rooms 
and panels in accordance with the HWFP, which establishes action levels if VOC 
concentrations exceed levels of concern identified in the permit HWFP. 

Repository sampling for target VOC compounds takes place at two locations. One sampling 
is conducted on the upstream sources (i.e., inlet ventilation air to the active TRU waste 
disposal panel) and the second sampling is conducted on the Underground exhaust air, which 
yields the total of VOCs from upstream sources plus any VOC releases from emplaced TRU 
waste. For each quantified target VOC, the concentrations measured at upstream locations are 
subtracted from the concentrations measured at the exhaust to assess the magnitude of VOC 
releases, if any, from the emplaced waste. Disposal room VOC monitoring includes sampling 
at the inlet and exhaust side of each room until initiation of panel closure. Results of the 
analyses are reported to the New Mexico Environment Department (NMED) in accordance 
with reporting requirements of the HWFP and are included in the Annual Site Environmental 
Report. 

Monitoring records are maintained as described in the implementing documents referenced herein and in 
Section 8.10. 

8.8 HAZARDOUS MATERIAL PROTECTION INSTRUMENTATION 

Hazardous material protection instrumentation is required for radiological and non-radiological 
monitoring at the WIPP. Radiological protection monitoring equipment is described in Chapter 7.0, 
Section 7.8. This section describes the hazardous material protection equipment selection and type and the 
QA processes. 

� Hazard Assessment Air Contaminant Monitoring: WP 12-IH1006 describes the process and 
requirements used by IS&H for selection of sampling methods and methods used for 
collection of airborne contaminant samples to determine employee exposure. Sampling 
equipment is specified by method and typically includes oxygen, carbon monoxide, LEL 
monitors, Draeger-Tubes®, and pumps or other portable direct reading instruments. Sample 
pumps, if used, are calibrated per WP 12-IH1007. QA for sampling pump calibration is 
described in WP 12-IH1007. 

� Volatile Organic Compound Monitoring: VOC air samples are collected in the repository 
and in the active disposal room as described in Section 8.7. Monitoring is performed using 
the concept of pressurized sample collection in stainless steel canisters, as described in the 
HWFP. Samples are delivered to an offsite laboratory for analysis. The VOC monitoring 
instrumentation, selection and placement, sampling, and QA requirements are described in 
the HWFP. The NWP QA project plan for VOC sampling and analysis is described in 
WP 12-VC.02. The Quality Assurance Project Plan describes implementation of the 
monitoring plan, including instrumentation, methods, QA objectives, and QA calibration and 
maintenance. 
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Air monitoring equipment for hazardous materials is calibrated and maintained in accordance with 
established processes as described above and in Chapter 10.0. Chapter 14.0 describes the NWP QA 
Program, including monitoring, measuring, testing, and data collection equipment calibration; control of 
out-of-calibration equipment; and documentation of monitoring equipment calibration. 

8.9 HAZARDOUS MATERIAL PROTECTION RECORDKEEPING 

The WP 13-1 defines recordkeeping requirements at the WIPP facility. Records are specified, prepared, 
reviewed, approved, controlled, and maintained to accurately reflect completed work and facility 
conditions and to comply with statutory or contractual requirements. WP 15-RM3002 and associated 
procedures ensure that records are reviewed for adequacy, approved for release by authorized personnel, 
and distributed to and used at the required locations. Records are maintained in accordance with 
WP 15-RM. Details of the NWP Records Management Program are described in Chapter 14.0. 

8.10 HAZARD COMMUNICATION PROGRAM 

WIPP implements a Hazard Communication Program consistent with the requirements of 
29 CFR 1910.1200, as described in WP 12-IH.02-4. The program applies to NWP employees and 
subcontractors and includes controls for hazardous materials used at the WIPP. The OSHA Hazard 
Communication Standard applies to hazardous chemicals procured for or generated in the workplace 
and/or laboratories, products used in janitorial activities, and materials associated with the treatment, 
storage, and disposal of waste at Resource Conservation and Recovery Act of 1976 (42 USC 6901 et seq.) 
facilities. 

MSDSs are required to be submitted and maintained for each chemical used at the site. The WIPP MSDS 
Program is designed to provide ready access of MSDSs to all personnel and appropriate training in their 
interpretation. The MSDS provides chemical-specific information including chemical name, 
manufacturer, physical properties, chemical properties, reactivity, and fire suppression information. 
Hazardous materials area representatives develop inventory lists and verify that MSDSs are available for 
the hazardous materials used in their areas of responsibility. Workers are trained annually through GET 
refresher courses, as discussed in Section 8.5, in how to obtain MSDS information, including paper or 
electronic copies, and how to interpret them. Subcontractors must obtain approval before bringing 
chemicals to the WIPP site and must maintain MSDSs for the chemicals in their inventory. 

WP 12-IH.02-4 specifies responsibilities and requirements for the proper labeling of hazardous materials. 
These responsibilities include receipt inspection, labeling of transferred hazardous materials, and labeling 
of cabinets designed for and dedicated to the storage of hazardous materials. Personnel receive training on 
the proper labeling of hazardous materials during GET. 

8.11 OCCUPATIONAL CHEMICAL EXPOSURES 

WIPP is not a chemical process facility. Exposure to hazardous materials is limited to vehicle exhaust and 
the paints, lubricants, and cleaning materials common to any commercial or institutional operation, as 
well as VOC emission from emplaced waste. WP 12-IH.02 implements an occupational exposure 
assessment strategy to ensure that the chemical exposure aspects of WIPP operations are identified and 
evaluated to ensure that occupational chemical exposures meet the standards in 10 CFR 851. Sampling 
and/or monitoring is conducted as necessary to confirm the adequacy of these evaluations. Additional 
evaluation, including sampling/monitoring as necessary, is conducted as conditions change. Data 
collected to date indicate employee exposures below applicable limits. 
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9.0 RADIOACTIVE AND HAZARDOUS WASTE MANAGEMENT 

9.1 INTRODUCTION 

This chapter summarizes the Radioactive and Hazardous Waste Management Program at the Waste 
Isolation Pilot Plant (WIPP) as it relates to facility safety per the U.S. Department of Energy (DOE) 
Standard DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear 
Facility Documented Safety Analyses. The WIPP facility was designed and constructed to dispose of 
transuranic (TRU) waste generated by defense-related activities of the United States. 

In October 1999, the New Mexico Environment Department issued the Waste Isolation Pilot Plant 
Hazardous Waste Facility Permit (HWFP), which authorized the receipt, management, storage, and 
disposal of contact-handled (CH) TRU waste at WIPP. The HWFP was modified and reissued on 
November 30, 2010. This renewal is active for 10 years. In November 2006, the New Mexico 
Environment Department issued a permit modification request to WIPP that authorized the receipt, 
management, storage, and disposal of remote-handled (RH) TRU waste at the WIPP facility. 

Waste received for disposal at WIPP must meet the requirements of the Transuranic Waste Acceptance 
Criteria for the Waste Isolation Pilot Plant (WIPP WAC) (DOE/WIPP 02-3122) before shipment. The 
WIPP WAC identifies the waste acceptance criteria for the transportation, receipt, and disposal of CH and 
RH TRU waste at the WIPP site. The waste handling and disposal facility and waste management process 
for TRU wastes shipped to WIPP are described in Chapter 2.0. The hazards identification of the TRU 
waste shipped to WIPP are described in Chapter 3.0. 

Per DOE-STD-3009-94, this chapter summarizes the programs used to manage radioactive, mixed, and 
hazardous wastes that are generated as a result of operations pertaining to the mission; for example, 
wastes generated during maintenance and operation of the facilities and equipment. These wastes include 
radioactive and mixed waste derived from the TRU waste handling and disposal process (i.e., site-derived 
waste), as defined in the HWFP, and site-generated hazardous waste. This chapter summarizes the 
following: 

� The waste management programs and organizations 

� The sources of the site waste streams and characteristics 

� The waste management process, including the overall waste management policy/philosophy 

� The Design Features (DFs) and Administrative Controls (ACs) for the waste handling or 
treatment system for site-derived and site-generated wastes 

For safety analysis purposes, the Key Attributes (KA) of the WIPP radioactive and hazardous waste 
management program described in this section are as follows: 

� KA 9-1: Site-generated hazardous wastes (i.e., non-radioactive hazardous wastes) are 
managed in accordance with applicable federal and state regulations as described in the 
Hazardous and Universal Waste Management Plan (WP 02-RC.01). 

� KA 9-2: Site-derived wastes are managed in accordance with the HWFP. 

� KA 9-3: WIPP facility staff implements a pollution prevention and waste minimization 
program consistent with the requirements specified in the Code of Federal Regulations Title 
48, Part 970.5223-1 (48 CFR 970.5223-1), “Integration of Environment, Safety, and Health 
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into Work Planning and Execution” and 48 CFR 970.5204-78, “Laws, Regulations, and DOE 
Directives.” 

� KA 9-4: Inventories of site-derived and site-generated wastes are maintained. 

� KA 9-5: Configuration, location, and quantities of site-derived and site-generated wastes are 
controlled. 

9.2 REQUIREMENTS 

The regulations, standards, and DOE Orders that form the basis for the WIPP waste management 
programs for site-derived waste and site-generated hazardous waste include the following: 

� Waste Isolation Pilot Plant Hazardous Waste Facility Permit (HWFP) (current revision), 
New Mexico Environment Department, Santa Fe, NM  

� 10 CFR 835, “Occupational Radiation Protection” 

� 10 CFR 851, “Worker Safety and Health Program” 

� 29 CFR 1910.120, “Hazardous Materials Operations and Emergency Response,” Subpart H, 
“Hazardous Materials” 

� 40 CFR 260–268; 273, U.S. Environmental Protection Agency (EPA) Regulations 
Implementing the Resource Conservation and Recovery Act of 1976 

� 40 CFR 761, “Polychlorinated Biphenyls (PCB) Manufacturing, Processing, Distribution in 
Commerce, and Use Prohibitions;” Subpart C, “Marking of PCBs and PCB Items;” 
Subpart D, “Storage and Disposal;” and Subpart G, “PCB Spill Cleanup Policy” 

� 49 CFR 172, “Hazardous Materials Table, Special Provisions, Hazardous Materials 
Communications, Emergency Response Information, and Training Requirements,” 
Subpart H, “Training” 

� 20.4.1 NMAC, “Hazardous Waste Management” 

� DOE Order 435.1, Change 1, Radioactive Waste Management  

� DOE Order 436.1, Departmental Sustainability 

� DOE Order 458.1, Change 2, Radiation Protection of the Public and the Environment 

� DOE Order 460.1C, Packaging and Transportation Safety 

� EPA letter reauthorizing WIPP for PCB disposal (EPA 2008) 

9.3 RADIOACTIVE AND HAZARDOUS WASTE MANAGEMENT 
PROGRAM AND ORGANIZATION 

The radioactive and hazardous waste programs at the WIPP facility incorporate the Nuclear Waste 
Partnership LLC (NWP) safety management policies for Integrated Safety Management (CBFO 
Integrated Safety Management System Description (DOE/CBFO 98-2276)) described in Chapter 17.0 and 
the radiological control policy and As Low As Reasonably Achievable (ALARA) philosophy described in 
Chapter 7.0. These, together with the CBFO/NWP Environmental Policy Statement (DOE/WIPP 04-3310) 
discussed in Section 9.4, are fundamental to the management of TRU wastes received at WIPP and the 
management of site-derived and site-generated waste. 
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Site-derived waste, as defined in Section 9.4.1, is managed and disposed of at WIPP per Site-derived 
Mixed Waste Handling (WP 05-WH1036), which implements the waste management and disposal 
requirements of the HWFP and the applicable subparts of the PCB requirements of the EPA 
(40 CFR 761). WP 05-WH1036 and the referenced procedures include waste acceptance criteria for site-
derived waste and processes for waste inspection and containerization, documentation of waste 
information, solidification of liquids, container identification and records, storage area inspections, and 
preparation of waste containers for disposal in the Underground. Site-derived waste may be stored in the 
Waste Handling Building (WHB) site-derived waste storage areas: the CH Bay, the RH Bay, and the Hot 
Cell Complex. The design of the storage areas is described in the HWFP. Site-derived TRU waste is 
disposed of in the Underground disposal area at WIPP in accordance with CH Waste Downloading and 
Emplacement (WP 05-WH1025) along with TRU waste shipped to the WIPP. The HWFP does not 
preclude the management and offsite disposal of derived waste or mixed derived waste in accordance 
with 40 CFR 262. The Waste Operations organization is responsible for the management and onsite 
disposal of site-derived waste. Site Environmental Compliance (SEC) is responsible for the disposal of 
waste shipped offsite for disposal. 

Site-generated hazardous and universal waste is managed in accordance with the WIPP Hazardous Waste 
Management Program described in WP 02-RC.01. Site-generated hazardous waste is disposed of at 
offsite permitted hazardous waste treatment, storage, or disposal facilities (TSDF). The waste disposal 
process is initiated by using a Request for Disposal (WP 02-RC3108) to start the disposal process for all 
waste except those managed by the Waste Isolation Pilot Plant Pollution Prevention Program Plan 
(WP 02-EC.11). The WIPP Pollution Prevention Program Plan implements the requirements of DOE 
Order 436.1, encouraging source reduction, waste minimization, pollution prevention, and the acquisition 
of materials and supplies manufactured with recycled content. Site-generated hazardous waste is 
accumulated in a satellite accumulation area or a less-than-90-day storage area, where it is managed in 
accordance with Waste Accumulation Area Inspections (WP 02-RC3109), which implements the 
requirements of 40 CFR 273, 20.4.1 NMAC, and 40 CFR 262.34. Hazardous and universal waste is 
stored in Waste Storage Area 474 before disposal. Completion of the disposal process is accomplished 
using Shipment of Waste (WP 08-NT3103). 

SEC administers the Hazardous Waste Management Program at the WIPP facility. The managers of the 
departments generating the hazardous waste are responsible for controlling and managing the hazardous 
waste generated by their organization. Quality Assurance (QA) is responsible for the evaluation of 
disposal facilities for inclusion in the Quality Supplier’s List and oversight of site waste management 
activities. Operations is responsible for managing satellite accumulation areas and less-than-90-day 
accumulation areas under their control. SEC or Operations is responsible for oversight of satellite 
accumulation areas and less-than-90-day accumulation areas and assisting in the packaging of waste for 
transport. Industrial Safety and Hygiene (IS&H) is responsible for providing employees involved in the 
management of hazardous waste with information on hazardous properties, safe handling of the waste, 
and identifying the appropriate personal protective equipment for handling hazardous waste. Shipping 
Coordination is responsible for providing appropriate waste containers, packaging waste in preparation 
for shipment to permitted TSDFs, and coordinating hazardous waste shipments to TSDFs. Details of the 
organizational structure and responsibilities of the Hazardous Waste Management Program are described 
in WP 02-RC.01. The NWP organizational structure is summarized in Chapter 17.0. 

Employees who handle site-derived waste are qualified as waste handling technicians, waste handling 
engineers, and radiological control technicians (RCTs), or may be trainees operating under direct 
supervision of qualified waste handling technicians, waste handling engineers, and RCTs as described in 
WP 05-WH1036. Employees handling hazardous or universal waste are required to complete and 
maintain hazardous waste worker training as described in WP 02-RC.01. Personnel directly involved in 
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the transportation of hazardous material are required to be trained in accordance with 49 CFR 172, 
Subpart H, and DOE Order 460.1C. Additional training, such as radiological training (Chapter 7.0), may 
be required commensurate with responsibilities. All WIPP employees receive General Employee Training 
(GET), which includes training concerning the WIPP waste minimization and pollution prevention goals, 
philosophy, and practices as well as hazard communication. Additional information concerning training 
development, maintenance, and implementation is described in Chapter 12.0. 

Program documents referenced in this chapter are summarized in Table 9.3-1. 

Table 9.3-1. Program References 

Document Number Title 

DOE/CBFO 09-3442 CBFO Integrated Safety Management System Description 

DOE/WIPP 04-3310 CBFO/NWP Environmental Policy Statement 

WP 02-EC.11 Waste Isolation Pilot Plant Pollution Prevention Program Plan  

WP 02-RC.01 Hazardous and Universal Waste Management Plan 

WP 02-RC3109 Waste Accumulation Area Inspections 

WP 05-WH1025 CH Waste Downloading and Emplacement 

WP 05-WH1036 Site-Derived Mixed Waste Handling 

WP 08-NT3103 Shipment of Waste 

WP 12-IH.02-4 WIPP Industrial Hygiene Program – Hazard Communication and Hazardous Material 
Management Plan 

9.4 RADIOACTIVE AND HAZARDOUS WASTE STREAMS AND SOURCES 

WIPP is a permitted hazardous waste disposal facility for TRU waste generated by the defense-related 
activities of the U.S. government and shipped to WIPP for disposal, as described in Chapter 2.0. The 
WIPP generates site-derived and site-generated waste. Details of the waste streams, their sources, and 
inventories are described in Section 9.4.2. Typically, there are no gaseous waste streams at WIPP. 

9.4.1 Waste Management Process 

The overall Waste Management Plan at the WIPP facility includes policies, programs, and procedures that 
encompass the management of TRU waste shipped to WIPP for disposal, site-derived waste generated 
and disposed of at WIPP, and site-generated hazardous wastes that are managed at WIPP and disposed of 
at offsite permitted TSDFs. The Environmental Policy Statement (DOE/WIPP 04-3310) specifies that 
operations and activities at the WIPP will: 

� Seek to achieve pollution prevention through safe, responsible, and cost-effective methods 

� Identify goals and performance measures to continually improve our performance 

� Ensure effective implementation through oversight and self-assessments 

� Correct incidents or conditions that endanger health, safety, or the environment 

� Use environmentally preferable products and services when feasible 

� Strive to diminish consumption of natural resources through reuse of materials, use of 
recycled materials, and conservation of energy and water 
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� Be conducted in compliance with environmental requirements applicable to the operation of 
WIPP through the implementation of programs, plans, practices, and procedures 

Administrative and operational practices for the management of site-derived and site-generated waste has 
been established to ensure effective management of waste, as described in Section 9.3. WP 12-IH.02-4, 
discussed in Chapter 8.0, is used to control the acquisition (i.e., requisition and procurement), use, 
handling, and storage of non-radiological hazardous materials and chemicals. Restricted materials are 
identified that require written IS&H/SEC management approval before purchase and are controlled 
through the chemical management program during their life cycle until they are consumed or designated 
as waste. WP 02-EC.11 is implemented in a manner consistent with the requirements specified in 
48 CFR 970, Paragraph 970.5204-2, “DOE Management and Operating Contracts,” Paragraph 5204-2, 
“Laws, Regulations, and DOE Directives,” and 48 CFR 970.5204-78. As part of waste minimization, 
chemical inventories are evaluated before new chemicals are brought onto the site. 

9.4.2 Waste Sources and Characteristics 

CH TRU waste handling is performed in the CH portion of the WHB. RH TRU waste handling is 
performed in the WHB RH Bay and Hot Cell Complex. TRU wastes are disposed of in the WIPP 
Underground disposal area. Waste disposed of at WIPP contains solids and very little liquids in 
compliance with the WIPP WAC (DOE/WIPP 02-3122). Gaseous waste is not allowed in the waste 
shipped to the WIPP. Management of the TRU waste disposal operations and maintenance of the WIPP 
facility result in the generation of site-derived and site-generated waste. 

� Site-derived waste: Any waste derived from handling the TRU waste that is contaminated 
with TRU waste characterized for disposal at the WIPP in accordance with the HWFP is 
considered a site-derived waste. Site-derived waste may be generated during the TRU waste 
handling process; during maintenance and operations of the TRU waste handling facilities, as 
described in Chapter 2.0; and during decontamination of the TRU waste handling facilities or 
equipment. Site-derived waste is seldom generated (less than twice since the beginning of 
operations). The waste may be composed of the following: 

o Decontaminating liquids 

o Water 

o Salt 

o Swipes 

o Other filtration media 

o High-efficiency particulate air (HEPA) filters 

o Protective clothing and personal protective equipment 

o Soil 

o Rags 

o Waste from spill response 

o Sampling and decontamination debris 

o Other similar waste 

Site-derived waste characteristics are based on knowledge of the contaminating TRU waste, 
which is maintained in the WIPP Waste Data System (WDS). Site-derived waste is a mixed 
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waste and may also be considered a hazardous waste or PCB waste based on the 
characteristics of the original waste. Site-derived waste is managed and disposed of at WIPP 
in accordance with WP 05-WH1036, as described in Section 9.3, which implements the waste 
management and disposal requirements of the HWFP as well as the PCB disposal 
requirements. 

� Site-generated waste: Site-generated hazardous waste does not come from a particular 
process but is generated during the performance of maintenance and operations of the WIPP 
facilities and equipment. The WIPP site generates very small quantities of site-generated 
hazardous waste and the volumes in inventory vary based on circumstances. Typically, only 
satellite accumulation areas that are actively in use contain hazardous waste. This waste is 
generally nonhazardous but occasionally the concentration of lead exceeds the regulatory 
standard. Site-generated waste typically includes paints drained from punctured aerosol cans 
and waste generated from the maintenance and operations of the non-waste handling WIPP 
facilities. The waste typically includes oils, coolants, solvents, batteries, and other solid 
waste. Site-generated waste is managed and accumulated under the hazardous and universal 
waste standards as described in Section 9.3. Site-generated wastes may also result from 
radioactive sources/incidents not associated with TRU waste handling. These wastes may not 
be disposed of in the WIPP Underground, but must be disposed of at a DOE- or U.S. Nuclear 
Regulatory Commission (NRC)-licensed disposal facility. The generation of site-generated 
hazardous waste is tracked in accordance with WP 02-RC3108, which results in a record of 
the source, date, and volumes and the ultimate disposition of each waste at a permitted 
facility. This information is also entered into the material listing and disposition record. 

9.4.3 Waste Handling or Treatment Systems 

WIPP is a permitted hazardous waste facility for the receipt, management, storage, and disposal of TRU 
waste. The WIPP waste handling systems for CH and RH TRU waste are described in Chapter 2.0. WIPP 
is not a permitted hazardous waste treatment facility. Site-generated hazardous waste is not typically 
treated, although regulatory requirements enable generator treatment in certain circumstances. Site-
derived waste may be treated, as needed, to adjust pH and solidify liquids before disposal as described in 
WP 05-WH1036. Site-derived waste is disposed of as CH TRU waste in accordance with WP 
05-WH1025. 
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10.0 INITIAL TESTING, IN-SERVICE SURVEILLANCE, AND 
MAINTENANCE 

10.1 INTRODUCTION 

This chapter summarizes the Initial Testing, In-service Surveillance, and Maintenance Programs at the 
Waste Isolation Pilot Plant (WIPP) as they relate to facility safety per the U.S. Department of Energy 
(DOE) Standard DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor 
Nuclear Facility Documented Safety Analyses. This chapter presents information demonstrating that 
testing is performed to ensure that the tested Structures, Systems, and Components (SSCs) meet their 
functional and performance requirements such that the WIPP operations have reasonable assurance that 
SSCs fulfill normal and safety functions described in this Documented Safety Analysis (DSA). 

For safety analysis purposes, the Key Attributes (KA) of the WIPP Initial Testing, In-service 
Surveillance, and Maintenance Programs described in this chapter are as follows: 

� KA 10-1: The initial testing of specified items, services, and processes is controlled through 
procedures that address the implementation requirements for the Initial Testing Program. 

� KA 10-2: The In-service Surveillance Program assures that testing, calibration, or inspection 
requirements are applied to operational equipment, Safety Class (SC) and Safety Significant 
(SS) SSCs, and Design Features (DFs) to maintain operation of the facility as described in 
this DSA. 

� KA 10-3: Tests are controlled, planned, performed, and documented. Inspection points are 
identified in the inspection procedures. Characteristics to be inspected, methods of inspection, 
and acceptance criteria are specified. Acceptance parameters and other inspection or 
acceptance test requirements are specified as part of the design documentation and work 
planning process. Technically qualified personnel, other than those who performed or directly 
supervised the work, perform inspections and acceptance tests. 

� KA 10-4: Instruments and equipment used for verifying conformance to requirements, 
monitoring processes, or collecting data are controlled, calibrated at specified intervals, and 
maintained to required accuracy limits. 

� KA 10-5: The Maintenance Program ensures that maintenance activities are conducted to 
preserve and restore the availability, operability, and reliability of plant SSCs and DFs 
important to operation of the facility, which provides a high degree of confidence that facility 
equipment wear is appropriately identified and corrected where necessary. 

� KA 10-6: Post-maintenance testing is performed to verify that components fulfill their design 
function before being returned to service after maintenance. 

Program documents referenced in this chapter are summarized in Table 10.1-1. 
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Table 10.1-1 Program References 

Document Number Title 

GPDD SDD General Plant Design Description (GPDD) System Design Description (SDD)(SDD 
GPDD) 

WP 04-CO.01 Conduct of Operations (procedure series) 

WP 09-SU.01 WIPP Start Up Test Program 

WP 09-CN3018 Design Verification 

WP 10-2 Maintenance Operations Instruction Manual 

WP 10-AD.01 Metrology Program 

WP 10-AD3007 Use and Control of Rigging Components 

WP 10-AD3028 Calibration and Control of Measurement and Test Equipment 

WP 10-WC3011 Work Control Process 

WP 13-QA1006 Quality Assurance Plant Inspections 

DOE/WIPP 06-3335 Waste Isolation Pilot Plant Nuclear Maintenance Management Program 

10.2 REQUIREMENTS 

The standards, regulations, and DOE Orders that are required to establish the Initial Testing, In-Service 
Surveillance, and Maintenance Programs at the WIPP include the following: 

� 30 CFR 57, “Safety and Health Standards – Underground Metal and Nonmetal Mines” 

� DOE Order 420.1B, Change 1, Facility Safety  

� DOE Order 422.1, Conduct of Operations 

� DOE Order 426.2, Personnel Selection, Training, Qualification and Certification  
Requirements for DOE Nuclear Facilities 

� DOE Order 430.1B, Change 2, Real Property Asset Management  

� DOE Order 433.1B, Maintenance Management Program for DOE Nuclear Facilities  

� DOE-STD-1073-2003, Configuration Management Program. 

Guides also used to establish the Maintenance Program at the WIPP include the following: 

� DOE Guide 433.1A, Nuclear Facility Maintenance Management Program Guide for Use 
with DOE Order 433.1B. 

10.3 INITIAL TESTING PROGRAM 

Testing of the WIPP SSCs is required by the SDD GPDD and the Nuclear Waste Partnership LLC 
Quality Assurance Program described in Chapter 14.0. The WIPP Initial Testing Program verifies and 
documents the operation of permanent plant-installed SSCs according to specifications and/or other site 
approved design documents. 
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WP 09-SU.01 establishes the Administrative Controls (ACs) to verify and document that SSCs required 
for safe operation of the WIPP facility meet established design criteria and functional requirements of 
approved test procedures. Tests are required to be controlled, planned, performed, and documented. 
Modification work orders or test procedures are developed per WP 09-SU.01 and require identification of 
applicable test requirements, plans, and procedures; the item or work product tested; name of tester; type 
of observation and method of testing; test criteria or reference documents used to determine acceptance; 
results and acceptability of the test; and measuring and test equipment, including calibration information. 
A startup test may be a formal startup test, an acceptance test, or a post-modification retest. 

� Startup tests document SSC performance and operability as installed at WIPP and ensure that 
any deviations from design requirements are reviewed for acceptability before relying on the 
SSC. Startup tests may include testing documentation from the manufacturer or elsewhere 
that demonstrates that the SSC meets system design requirements. 

� Startup/post-modification tests/retests are specifically written to test the subject SSC to the 
engineering and design specifications, which are documented by the cognizant system 
engineer in the test/retest section of the modification work order in accordance with 
WP 09-SU.01. 

Startup tests/retests are reviewed and approved by a qualified startup test engineer. WP 09-SU.01 
specifies the qualifications and responsibilities of the startup test engineers. 

Readiness for initial operations, including restart after significant facility modification, is confirmed 
through the graded performance of operational readiness reviews or readiness assessments. 

10.4 IN-SERVICE SURVEILLANCE PROGRAM 

The In-service Surveillance Program addresses testing and calibrations, control and calibration of test 
equipment, trending of surveillance test results, programmatic review, and training of personnel 
performing surveillances. 

� Testing and Calibrations: In-service testing and calibration is applied to operational 
equipment, SC and SS SSCs, and to DFs as credited in Chapter 3.0. In-service testing and 
calibration ensures the safe and reliable operation of the equipment important to safety. In-
service surveillance testing and calibration is performed in accordance with approved 
procedures and conducted in accordance with established schedules. In-service surveillance is 
also performed by implementation of the WP 04-CO.01 series of procedures. WP 04-CO.01-2 
describes the development and use of round sheets that identify the equipment to be 
monitored. Operators use the round sheets to record key equipment parameters, including 
when equipment parameters exceed maximum/minimum values. Supervisory personnel 
review the round sheet data, including a review for adverse trends. Identified trends are 
evaluated to determine whether immediate corrective action is required and appropriate 
cognizant personnel are informed of the trend to identify whether other actions are required. 

� Surveillance Test Equipment and Results Trending: Measuring and test equipment used in 
performing in-service surveillance testing and calibration is controlled and calibrated per 
WP 10-AD3028. Trending of historical data obtained from surveillance tests and other 
maintenance activities is performed per WP 10-WC3011. 

� Programmatic Review: Programmatic reviews are conducted to ensure the In-service 
Surveillance Program remains effective and personnel are trained for the activity as described 
in Chapter 14.0. 
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� Training of Personnel Who Perform Surveillance Testing: The managers of personnel 
performing surveillance testing have the overall responsibility and authority for the content 
and effective conduct of the training and qualification programs within their organizations, as 
described in WP 10-2. Training and Qualification Programs are developed, based on input 
from managers, and administered by the WIPP Technical Training Department as described 
in Chapter 12.0. 

10.5 MAINTENANCE PROGRAM 

The Maintenance Program is described in DOE/WIPP 06-3335. The Maintenance Program is 
implemented to ensure that maintenance activities are conducted to preserve and restore the availability, 
operability, and reliability of the WIPP SSCs important to the operation of the facility. Maintenance work 
control and work activities performed by the WIPP maintenance personnel or subcontractors are 
performed in accordance with WP 10-2 and WP 10-WC3011. Subcontracted maintenance activities are 
also specified in a statement of work. The Maintenance Work Control Program includes the following 
elements: 

� A configuration management process established to ensure the integrity of the SSC 

� A prioritization process used to properly emphasize safety requirements, the maintenance 
backlog, system availability, and requirements for those infrastructure elements identified as 
part of the nuclear facility safety basis 

� A process for feedback and improvement established to provide relevant information 
regarding operations, maintenance, and assessment efforts 

� Maintenance procedures and other work-related documents (e.g., drawings and instructions) 
to provide appropriate work direction and to ensure that maintenance is performed safely and 
efficiently 

� An interface with the cognizant system engineer to support maintenance activities associated 
with assigned systems 

� An accurate maintenance history 

The maintenance organization, responsibilities, and interfaces are prescribed in WP 10-2 and 
WP 10-WC3011. The WIPP organizational structure is summarized in Chapter 17.0. WP 10-2 describes 
the managers’ responsibilities for developing, scheduling, and ensuring completion of maintenance 
personnel training, as well as responsibilities for maintenance personnel to achieve and maintain 
qualifications. 

Surface maintenance facilities include a mechanical shop, an electrical shop, and an area for 
instrumentation and control calibration. Measurement and test equipment and tools for specific jobs are 
checked out from a tool crib. There is also a maintenance shop in the north end of the Underground for 
making equipment repairs. 

� Post-maintenance Testing: Post-maintenance testing is performed to verify that SSCs will 
fulfill their design function when returned to service after maintenance. Post-maintenance 
testing is performed by the department responsible for the SSC on which maintenance was 
performed. WP 10-WC3011 implementing procedures identify the post-maintenance testing 
requirements for completed corrective maintenance. Post-maintenance testing of SSCs 
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operated by Site Infrastructure is governed by the requirements of WP 04-CO.01-8 and the 
operations procedures specific to the equipment. 

� Control and Calibration of Measuring Equipment: Control and calibration of measuring 
and test equipment used at the WIPP is performed in accordance with WP 10-AD3028 and 
WP 10-AD.01. 

� Use and Control of Rigging Components: Use and control of rigging components is 
controlled in accordance with WP 10-AD3007. 

� Maintenance History and Trending: WP 10-2 provides instruction for trending the 
maintenance history of plant equipment and implements the requirements of 
DOE-STD-1073-2003. Trending is used to identify improvements in the Maintenance 
Program, as well as needed equipment modifications. 

The process of trending equipment and analyzing operational data satisfies the need for 
periodic assessment of design life, design operating conditions, and performance 
characteristics. It applies to the equipment important to safety, which has been determined to 
be those components whose failure would have a major cost, safety, or programmatic impact 
on waste handling operations. The organizational interfaces for materials condition and aging 
management are defined in the instructions for the WIPP Trending Program. 
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11.0 OPERATIONAL SAFETY 

11.1 INTRODUCTION 

This chapter summarizes the key elements of the Waste Isolation Pilot Plant (WIPP) programs that 
provide for operational safety through conduct of operations and fire protection as they relate to facility 
safety per the U.S. Department of Energy (DOE) Standard DOE-STD-3009-94, Preparation Guide for 
U.S. Department of Energy Nonreactor Nuclear Facility Documented Safety Analyses. The conduct of 
operations specifically focuses on the bases of operations programs specified by DOE Order 422.1, 
Conduct of Operations. This order addresses many of the topics covered in the Code of Federal 
Regulations, Title 10, Part 830 (10 CFR 830), “Nuclear Safety Management,” Subpart B, “Safety Basis 
Requirements” (e.g., management, organization, the institutional safety provisions, procedures, training, 
and human factors) and where appropriate references are made to other chapters in this Documented 
Safety Analysis (DSA) that address the topics. 

For safety analysis purposes, the Key Attributes (KA) of the WIPP Operational Safety Programs 
described in this chapter are as follows: 

� KA 11-1: The WIPP facilities implement the requirements of DOE Order 422.1, and 
WIPP facilities have an implementing matrix for the guidelines specified in 
DOE Order 422.1. 

� KA 11-2: The fire hazards for the WIPP nuclear facilities are defined in the facility-specific 
Fire Hazard Analysis (FHA), which meets the requirements of DOE Order 420.1B, Change 1, 
Facility Safety. Life safety code evaluations are identified in the facility FHA development as 
specified in DOE Order 420.1B, Change 1. 

� KA 11-3: WIPP implements a Fire Prevention Program that meets or exceeds the 
requirements of nationally recognized codes and standards such as the National Fire 
Protection Association Uniform Fire Code™ (NFPA 1) and the Mine Safety and Health 
Administration (MSHA) as evaluated in the FHA. 

� KA 11-4: The WIPP Fire Protection Program (FPP) includes maintaining a trained Fire 
Protection Engineer (FPE), a trained and equipped fire brigade, and a trained fire protection 
system testing and maintenance staff. 

� KA 11-5: The WIPP fire alarm and suppression systems are functionally tested, inspected, 
and maintained to meet NFPA and DOE standards and requirements. 

� KA 11-6: A process is implemented to control the temporary impairment of fire protection 
and related loss control systems (e.g., deactivation of automatic suppression systems; 
installation, modification, or deactivation of a fire hydrant; installation or deactivation of fire 
alarm and detection systems and related equipment). 

� KA 11-7: Permits are required for hot work, such as designated cutting and welding 
operations, and specified inventories of chemicals, compressed gases, explosives, and 
flammable and combustible liquids are controlled. 

� KA 11-8: WIPP controls combustible material loading and ignition sources below levels 
assumed in the safety basis or FHA by performing periodic inspections, which use specific 
quantitative criteria if assumed or specified in the safety basis or FHA for important 
parameters. 
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11.2 REQUIREMENTS 

The regulations, standards, MSHA requirements, and DOE Orders that are required to establish the 
operational safety programs at the WIPP facility include the following: 

� 10 CFR 851, “Worker Safety and Health Program” 

� 29 CFR 1910.120, “Occupational Safety and Health Standards – Hazardous Waste 
Operations and Emergency Response” 

� 29 CFR 1926, “Safety and Health Regulations for Construction” 

� 30 CFR 57, “Safety and Health Standards – Underground Metal and Nonmetal Mines” 

� DOE Order 420.1B, Change 1, Facility Safety, Chapter II, “Fire Protection” 

� DOE Order 422.1, Conduct of Operations 

11.3 CONDUCT OF OPERATIONS 

This section summarizes the applicability of the conduct of operations to WIPP and identifies the salient 
features of the Conduct of Operations Program required by DOE Order 422.1. Operation of the WIPP is 
conducted in accordance with the WIPP Conduct of Operations (WP 04-CO.01 (procedure series)), 
approved procedures (Table 11.3-1), and the Waste Isolation Pilot Plant Technical Safety Requirements 
(DOE/WIPP 07-3373). This DSA considers the term “operations” as reflecting those daily activities, 
resources, management, and communication required to support the WIPP facility in disposing of 
defense-generated transuranic (TRU) waste. 

� Shift Routines and Operating Practices: WP 04-CO.01 discusses the shift routines and 
operating practices that apply to the WIPP operating and support personnel. Operation of the 
WIPP facility is performed in accordance with approved operating procedures by qualified 
personnel. Operations shift routines and operating practices include adherence to established 
safety requirements, prompt notification of operating personnel regarding changes in facility 
status, operator tours and inspections of work areas, wearing of personal protective 
equipment (PPE), responding to indications, resetting of protective devices, making load 
changes, authority to operate equipment, and shift operating bases. The responsibility for 
maintaining proper configuration of the facility and authorizing changes of general surface 
and Underground equipment rests with the Facility Shift Manager (FSM). Changes in 
equipment status are communicated to the Central Monitoring Room Operator (CMRO). 

� Control Area Activities: The control areas at WIPP consist of the Central Monitoring Room 
(CMR) and the Waste Hoist Control Room at each of the three hoists (i.e., Salt Handling 
Shaft, Air Intake Shaft, and Waste Shaft). Access to and formality and discipline of 
operations in the control areas are addressed procedurally in WP 04-CO.01-3. 

� Communications: Communications (WP 04-CO.01-4) within WIPP are accomplished 
through the use of the public address system, the site notification system via plectrons, radios, 
pagers, mine phones, and telephones. The CMR is the focal point for communications 
between surface and Underground operations. Personnel are responsible for conducting 
emergency and operational communications in accordance with procedures and for reporting 
defective communication equipment. The proper use of audible communication equipment is 
essential during emergencies and for operational clarity. Approved communication 
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terminology and methods are specified. Emergency communications are periodically tested to 
ensure functionality. 

� Control of On-shift Training: Equipment/systems qualification training occurs in the form of 
instructed on-the-job training, following established training programs to maintain 
instructional uniformity. The responsibilities and on-the-job training process are identified in 
On-the-Job Training (WP 14-TR3308) and WP 04-CO.01-5. 

� Investigation of Abnormal Events: Conduct of Operations Program – Investigation of 
Abnormal Events, Conditions, and Trends (WP 04-CO.01-6) establishes the requirements for 
prompt investigation of incidents to determine the cause, assess the extent of impact, 
determine whether the event is reportable to the DOE, and identify corrective actions to 
prevent recurrence. WP 15-MD3102, Event Investigation, describes the methodology to 
investigate and document the incident/event and identify the causes, the lessons to be learned, 
and the corrective actions. 

� Notifications: Conduct of Operations Program – Notifications (WP 04-CO.01-7) establishes 
the requirements for timely notifications to the DOE and other appropriate agencies of events, 
conditions, or issues that have or may cause safety, health, quality assurance, security or 
environmental concerns at the WIPP facility. An event is a real-time occurrence or incident 
that may involve safety, health, quality, security, or environmental considerations and 
includes but is not limited to industrial accidents, waste handling accidents, fires, personnel 
injuries, equipment damage or malfunction, severe weather, higher than expected levels of 
contamination or radiation that exceed requirements or limits, and operating anomalies such 
as loss of power or a Technical Safety Requirement (TSR) violation. 

� Control of Equipment and System Status: Facility equipment and system status is controlled 
to ensure that facility configuration is maintained. Aspects of the controls include status 
change authorization and reporting; equipment and systems alignment; lockout and tagout; 
work authorization and approval; post-maintenance equipment testing and return to service; 
status of alarms; temporary modification control; and distribution and control of equipment 
and systems documents as described in WP 04-CO.01-8. 

The FSM is the senior operating person on shift and is tasked with maintaining an overview 
of operations. The FSM has the responsibility for maintaining proper configuration and 
authorizing changes of general surface and Underground equipment and systems. The 
Hoisting Manager has the responsibility for maintaining proper configuration and authorizing 
changes of hoisting equipment and systems. The Waste Operations Manager has the 
responsibility for maintaining proper configuration of and authorizing changes to waste 
handling equipment and systems. 

The Central Monitoring System (CMS), with display in the CMR, monitors the status of plant 
systems and equipment including the Waste Handling Building (WHB) ventilation, 
Underground ventilation, electrical distribution, Continuous Air Monitors (CAMs), plant air, 
and the WHB and Support Building chilled water systems. The CMRO monitors the CMS 
display and notifies the FSM of alarm conditions. The CMS also provides limited control 
capability of key plant equipment. 

� Lockouts and Tagouts: Conduct of Operations Program – Lockout/Tagout (WP 04-CO.01-9) 
establishes the WIPP Lockout/Tagout Program required by DOE Order 422.1 and “The 
Control of Hazardous Energy (Lockout/Tagout)” (29 CFR 1910.147). Equipment 
Lockout/Tagout (WP 04-AD3011), used in conjunction with the procedure detailed in 
Control and Use of Maintenance Locks (WP 10-AD3005), implements the lockout/tagout 
activities used for isolating, blocking, and securing facility systems and components; the 
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placement, removal, and transfer of the lockout/tagout devices (tags and locks); and the 
methods to verify the effectiveness of the lockout/tagout. 

� Independent Verification: Conduct of Operations Program – Independent Verification 
(WP 04-CO.01-10) and Administrative Control of System Lineups (WP 04-AD3005) provide 
requirements for independent verification and instructions for the following: 

o Determining which systems require lineups and which systems require independent 
verification 

o Developing system lineups 

o Performing complete or partial system lineups 

o The performance and review of system lineups 

o Documentation for system lineups 

� Log Keeping: Formal written documentation of facility operations activities occur through 
logbook maintenance. At a minimum, a logbook is maintained at the CMRO in accordance 
with WP 04-CO.01-11 procedure. Guidance on the use of logbooks and recording 
information is provided in Shift Operating Logs (WP 04-AD3008). 

� Operations Turnover: Guidelines are provided for operations shift turnover in the procedure 
presented in WP 04-CO.01-12 to ensure that the information required to adequately perform 
shift responsibilities is documented by the current shift and reviewed by the oncoming shift. 
The primary purpose of turnover is to ensure that oncoming personnel have an accurate 
picture of the overall facility status, including items such as conditions related to abnormal 
lineups, status of major components, planned or in-progress surveillances or activities, and 
other special instructions. 

� Operations Aspects of Facility Chemistry and Unique Processes: The unique processes 
(WP 04-CO.01-13) relevant to WIPP include experiments conducted by external entities in 
the north end of the WIPP Underground. The experiments are considered when planning 
power outages, ground control activities, or changes in ventilation that have the potential to 
affect the experiments. Volatile organic compound (VOC) monitoring is conducted by the 
site environmental group. The VOC measurements can be affected by chemicals in the 
Underground depending on the configuration of the ventilation. Operations personnel 
coordinate with monitoring personnel when the airflow configuration could affect a specific 
sample. 

� Required Reading: The WIPP Required Reading Program is established in Required Reading 
(MP 1.30 and WP 04-CO.01-14). Required reading material includes but is not limited to 
procedures, equipment changes, operating experience information, and other information 
needed to keep operating personnel aware of facility activities and conditions, including 
safety information. The Required Reading Program ensures that designated individuals read, 
understand, and remain informed of important information. Completion of required reading is 
documented. 

� Timely Orders to Operators: Orders to operators (WP 04-CO.01-15) are essential tools to 
communicate special conditions and instructions to shift personnel. Timely orders are used 
when activities or conditions are limited in time and do not require plant operating 
procedures. Orders to operators provide a method for management to rapidly distribute 
essential information and administrative instructions to personnel. Orders to operators are 
segregated into long-term orders and daily orders to facilitate a review by shift personnel. 
Orders to operators do not supersede approved procedures. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 11-5 

� Operations Procedures: Conduct of Operations Program – Operations Procedures 
(WP 04-CO.01-16) describes the requirements for developing and maintaining accurate, 
understandable written technical procedures that ensure safe and effective facility and 
equipment operation at WIPP. Procedures are developed for anticipated operations, 
evolutions, tests, and abnormal or emergency situations. Operators perform the procedures as 
written, and will stop work and notify management when procedures cannot be executed as 
written. 

� Operator Aid Postings: Control of Operator Aids (WP 04-MD3003 and WP 04-CO.01-17) is 
implemented to control the use of operator aids and ensures that only up-to-date information 
is contained in the operator aids. Operator aids include copies of procedures, system 
drawings, information tags, and graphs that help operators perform their duties. 

� Equipment and Piping Labeling: Component Indices (WP 09-CN3021 and 
WP 04-CO.01-18) establishes the requirements for controlling, and the method for 
assignment of, equipment numbering and labeling, including numbering instrument loops, 
valves, pipes, dampers, cables, conduit runs, and structures. WP 09-CN3021 also addresses 
the specific responsibilities for maintaining the WIPP Structures, Systems, and Components 
(SSC) component indices. 

Table 11.3-1. Program References 

Document 
Number Title 

MP 1.30 Required Reading 

WP 04-CO.01 Conduct of Operations (procedure series) 

WP 04-AD3005 Administrative Control of System Lineups 

WP 04-AD3008 Shift Operating Logs 

WP 04-AD3011 Equipment Lockout/Tagout 

WP 04-MD3003 Control of Operator Aids 

WP 09-CN3021 Component Indices 

WP 10-AD3005 Control and Use of Maintenance Locks 

WP 14-TR3308 On-the-Job Training 

11.4 FIRE PROTECTION 

11.4.1 Fire Hazards 

The main fire hazards to the material processed at the WIPP waste handling facilities presented in 
Chapter 3.0 are the waste handling equipment used to move the waste containers. Other fire hazards 
include combustibles such as wood pallets, crates, plywood, and paper associated with work activities; 
plastic signs, plastic containers, plastic slipsheets, and shrink wrap; PPE; petroleum-based combustibles 
(e.g., grease, hydraulic fluid); hydrogen gas generated by lead-acid batteries on facility equipment and 
from battery-charging stations; flammable gas and flammable compressed gases in cylinders; and 
flammable material in the waste containers (e.g., cellulose, gases, rubber, and plastics). 

Nonradioactive pyrophoric materials are prohibited and pyrophoric radioactive materials may only occur 
in residual amounts (� 1 percent by weight) in both contact-handled (CH) and remote-handled (RH) TRU 
waste per the Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant  (WIPP WAC) 
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(DOE/WIPP 02-3122). Generator sites’ adherence to the WIPP WAC controls the fire hazards of the 
waste shipped to WIPP. 

The Fire Hazard Analysis for the Waste Isolation Pilot Plant (FHA) (WIPP-023) concluded that the 
WIPP has adequate fire detection, alarm, and suppression systems in place to mitigate anticipated fires. 
To prevent fires from starting or propagating, combustible loading in the WHB and Underground disposal 
area is procedurally controlled through Combustible Loading Controls for the Waste Handling Building 
and Underground (WP 12-FP3003), as discussed in Section 11.4.3, and protected with controls discussed 
in Chapters 3.0 and 5.0. 

11.4.2 Fire Protection Program and Organization 

The WIPP Fire Protection Program (WP 12-FP.01) establishes the requirements for a comprehensive fire 
and related hazards protection program for the WIPP facility based on DOE Order 420.1B, Change 1; 
MSHA requirements; NFPA requirements; and other applicable federal, state, and local fire safety 
requirements. The WIPP FPP incorporates the principles of the Nuclear Waste Partnership LLC (NWP) 
Safety Management Policies for Integrated Safety Management (Integrated Safety Management System 
Description (DOE/CBFO 09-3442)) described in Chapter 17.0. The objectives of the FPP are to minimize 
the potential for the following:  

� Occurrence of a fire or related event 

� Fires that cause an unacceptable onsite or offsite release of hazardous or radiological material 
that could impact the health and safety of employees, the public, or the environment 

� Unacceptable interruption of vital DOE programs as a result of fire and related hazards 

� Property loss from fire exceeding limits established by DOE 

� Fire damage to critical process controls and Safety Class (SC) SSCs 

Objectives are met through design and programmatic controls. Fire safety practices are required of all 
employees and subcontractors during their daily work and are an integral part of all activities at WIPP. 

The WIPP design incorporates automatic fire detection, alarm, and suppression systems in buildings; 
automatic suppression on Underground waste handling equipment; and the use of noncombustible or fire-
resistant materials in building construction. The plant design meets the improved risk level of protection 
defined in DOE Order 420.1B, Change 1, Section 4.2, and satisfies the applicable sections of the Model 
Building and Fire Codes, MSHA requirements, NFPA codes, DOE Orders, and federal codes to the extent 
described in the FHA (WIPP-023). 

Fire hazards are controlled throughout the WIPP by the implementation of programmatic controls 
described in WP 12-FP.01 and fire protection procedures as summarized in Table 11.4-1. Specific 
Administrative Controls (SACs) related to the FPP are discussed in Chapter 4.0. The main elements of the 
FPP include the following: 

� FPP and facility assessments, self-surveys, and corrective actions to meet DOE Orders 

� FPEs perform reviews to determine the FPP implementation and to evaluate any impacts on 
fire safety, fire protection systems, and life safety, and support qualified unreviewed safety 
question reviewers in evaluating impacts on TSRs 

� Facility, system, and equipment design reviews 
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� An FHA integrated with this DSA and the TSRs for all significant WIPP structures, including 
new facilities that present unique or significant fire safety risks 

� Development and maintenance of emergency response plans and site pre-fire plans and 
procedures by Emergency Services, with Emergency Management and Fire Protection 
Engineering participation, that govern and facilitate all aspects of emergency response at 
WIPP 

� Inspection, maintenance, and testing of fire protection equipment and systems at regular 
intervals 

� Development and maintenance of a Life Safety and Fire Prevention Program that addresses 
topics including the following: 

o Exit and evacuation plans 

o Building inspections 

o Control of combustible materials 

o Flammable and combustible controls 

o Hot work control 

o Impairment approvals and controls for temporary disabling of fire protection 
equipment/systems 

o Protection from wildland fires 

The FPP maintains procedures for Fire Protection Impairment (WP 12-FP3001), Hot Work Permits (WP 
12-FP3002), and Combustible Loading Controls for the Waste Handling Building and Underground (WP 
12-FP3003). The required fire control measures are for the purpose of decreasing the propagation 
possibility and consequences of fire to ensure protection of the workers and the public. 

The WIPP FPP is principally administered through the Engineering Department. The Nuclear Safety 
Manager is responsible for the implementation of the WIPP FPP and for providing staffing and resources 
for maintaining the fire protection program. Fire Protection Engineering is responsible for administering 
the WIPP FPP and ensuring its integration with this DSA, the FHA for WIPP (WIPP-023), subsequent 
FHAs of nuclear and nonnuclear buildings at the facility, and the Waste Isolation Pilot Plant Hazardous 
Waste Facility Permit (HWFP). NWP organizations are required to perform inspections, maintenance, 
and testing of fire protection systems and equipment. The Fire Brigade is made up of emergency services 
technicians (ESTs), the emergency response team, and protective forces personnel, and is administered 
through the Emergency Management Group. Emergency response personnel are responsible for 
inspections of fire suppression systems and responding to fires and other emergencies as described in the 
WIPP Emergency Management Program (WP 12-9). ESTs are responsible for keeping the assigned 
emergency apparatus in good operating condition. Details of the organizational structure and 
responsibilities of the WIPP FPP are described in WP 12-FP.01. The NWP organizational structure is 
summarized in Chapter 17.0. 

Table 11.4-1. Fire Protection Program References 

Document Number Title 

WP 12-9 WIPP Emergency Management Program 

WP 12-FP.01 WIPP Fire Protection Program 
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WP 12-FP3001 Fire Protection Impairment 

WP 12-FP3002 Hot Work Permits 

WP 12-FP3003 Combustible Loading Controls for the Waste Handling Building and Underground 

DOE/WIPP 11-3471 Baseline Needs Assessment for the Waste Isolation Pilot Plant 

11.4.3 Combustible Loading Control 

Combustible loading control is a significant part of the WIPP FPP. Combustible loading is procedurally 
controlled and is required by Administrative Controls (ACs) in the WIPP TSRs. Guidance and 
instructions for controlling the introduction, spacing, storage, and handling of ordinary combustibles, 
combustible/flammable liquids, and flammable gases in the WHB, the Underground disposal route, and 
the active disposal panel area at the WIPP are described in WP 12-FP3003. Combustible loading controls 
for the WHB and Underground include vehicle restrictions, including vehicle types allowed and standoff 
distances in the WHB, active disposal room, near the disposal array, and near waste in transit in the 
Underground. Combustible loading controls also place restrictions on transient combustibles, including 
use of a fire watch and spotter for non-waste handling equipment operated near the waste face; controls 
on use and storage of flammable gas and flammable compressed gas in the WHB and Underground; and 
standoff distances from waste handling vehicles to prevent collisions that could result in fire. Combustible 
loading control includes facility inspections, assessments, and Fire Protection Engineering reviews. 
Periodic inspections are performed to identify and correct potential fire hazards and/or conditions of 
noncompliance with WP 12-FP3003. 

11.4.4 Firefighting Capabilities 

The WIPP Emergency Management organization develops and maintains emergency response plans and 
procedures that govern and facilitate all aspects of emergency response at the WIPP, including fire 
protection and mutual aid agreements for firefighting. The Emergency Response Program discusses the 
management of incidents, including radiological and chemical materials. Details of the WIPP Emergency 
Management Program are described in Chapter 15.0. 

NWP performed a baseline needs assessment of the WIPP emergency response capabilities to meet the 
requirements of DOE Order 420.1B, Change 1, in accordance with new directives, guidance, and 
expectations, including the Comprehensive Emergency Management System (DOE Order 151.1C) and 
related guides. Based on the identified hazards in the DSA and the Emergency Planning Hazards 
Assessment, the required levels of service for each area were analyzed. The Baseline Needs Assessment 
for the Waste Isolation Pilot Plant (DOE/WIPP 11-3471) identifies the minimum resources necessary to 
respond to a fire and simultaneous medical emergency and options for implementation. 

Emergency Services performs the review of the WIPP site prefire plans with participation by Emergency 
Management and Fire Protection Engineers. The pre-fire plans contain important firefighting information 
for each building at WIPP, such as the location of fire suppression equipment, hazardous materials (i.e., 
radiological and chemical), exits, and electrical panels. Upon receipt of a fire alarm, the FSM determines 
the location and notifies the responders of the location. The responders refer to the pre-fire plan to 
determine any special precautions. Pre-fire plans are reviewed and updated as necessary to accommodate 
any changes at the site. 

Emergency Response maintains firefighting instructions in surface and Underground fire response 
procedures that identify entry conditions, actions, exit conditions, and after exits from fire response 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 11-9 

conditions. Facility Operations maintains procedures for primary, alternate, and abnormal operation of the 
fire water supply system and equipment. 

Firefighting equipment at WIPP includes two fully equipped pumper engines, associated firefighting 
equipment, and trained firefighters. A list of emergency equipment is provided in the HWFP. In addition, 
memoranda of understanding between the WIPP and key community organizations are important aspects 
of the available protective actions governed by legal cooperation agreements. The mutual aid agreement 
between the DOE and the Eddy County Commission provides for the actual assistance of the parties in 
the furnishing of fire protection for the Eddy County Fire District and the WIPP site. Additional 
information concerning the memoranda of understanding is described in Chapter 15.0. 

ESTs, emergency response team members, and protective force personnel are trained firefighters who 
receive extensive onsite training, including cardiopulmonary resuscitation, hazardous waste worker, 
hazardous waste responder, radiation worker, and fire response in accordance with the NFPA Standard on 
Industrial Fire Brigades (NFPA 600). Details of training development, maintenance, and implementation 
are described in Chapter 12.0. 

11.4.5 Firefighting Readiness Assurance 

The fire water supply and suppression system require periodic inspections and surveillance to ensure 
system operability. The fire protection systems inspection, maintenance, and testing program require 
NWP organizations to perform inspection, maintenance, and testing of fire protection equipment and 
systems at regular intervals. ESTs conduct inspections of facility fire suppression systems and emergency 
equipment and are responsible for keeping the assigned emergency apparatus in good operating condition. 
The inspections, maintenance, and testing are accomplished in accordance with applicable DOE directives 
and implementation guidance as described in WP 12-FP.01. 

Exit and evacuation drills are performed periodically to maintain awareness and preparedness as 
described in WP 12-FP.01. Emergency Management conducts drills and exercises for the purpose of 
training and preparing for response to emergency events and validating elements of the Emergency 
Management Program for the WIPP as described in Chapter 15.0. The Emergency Management Exercise 
Program Plan for the current year and the five-year plan identify the planned exercises to validate the 
emergency response capabilities. 

All fire protection inspection, maintenance, and testing documentation is maintained as records. FPEs 
initiate corrective actions required to resolve deficiencies identified during inspections, maintenance, or 
testing activities. Quality improvement, which addresses nonconformances and issues management, and 
records management are discussed in Chapter 14.0. 
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12.0 PROCEDURES AND TRAINING 

12.1 INTRODUCTION 

This chapter summarizes the essential characteristics of the Procedures and Training Programs at the 
Waste Isolation Pilot Plant (WIPP) as they relate to facility safety in accordance with the U.S. Department 
of Energy (DOE) Standard DOE-STD-3009-94, Change 3, Preparation Guide for U.S. Department of 
Energy Nonreactor Nuclear Facility Documented Safety Analyses. The chapter describes the processes 
used to develop, verify, and validate the technical content of procedures and the WIPP training programs 
and the processes used to keep them current through feedback and continuous improvement processes. 
The ongoing implementation of these processes is a necessary part of safety assurance. Through their 
effective implementation, the WIPP facility is operated and maintained using established processes by 
personnel who are trained commensurate with their responsibilities. 

For safety analysis purposes, the Key Attributes (KA) of the WIPP procedures and training programs 
described in this chapter are as follows: 

� KA 12-1: Work processes are controlled by approved procedures and management controls 
appropriate to the specific tasks to be performed. 

� KA 12-2: Procedures are maintained under change control. 

� KA 12-3: Procedures are periodically reviewed consistent with Controlled Document 
Processing (WP 15-PS3002). 

� KA 12-4: Procedure development includes validation to ensure technical accuracy and proper 
consideration of human factor issues. 

� KA 12-5: The training program ensures the work force is trained and qualified, with the 
knowledge, skills, and abilities to effectively perform their work while protecting themselves, 
coworkers, the public, and the environment. 

� KA 12-6: Training includes incorporation of results from a formal “lessons learned” process. 

12.2 REQUIREMENTS 

The regulations, standards, and DOE Orders that form the basis for the WIPP procedures and training 
programs include the following: 

� Code of Federal Regulations, Title 10, Part 851.23 (10 CFR 851.23), “Safety and Health 
Standards” 

� DOE Order 210.2A, DOE Corporate Operating Experience Program 

� DOE Order 420.1B, Change 1, Facility Safety 

� DOE Order 422.1, Conduct of Operations 

� DOE Order 426.2, Personnel Selection, Training, Qualification, and Certification 
Requirements for DOE Nuclear Facilities. 
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12.3 PROCEDURE PROGRAM 

The Procedure Program is designed to implement primary functions of the WIPP Integrated Safety 
Management System (ISMS) to provide administrative and technical manuals and procedures that 
describe processes used by WIPP employees and managers. Development and use of procedures ensure 
that WIPP program functions are effectively integrated and that program requirements are appropriately 
applied, as described in the Integrated Safety Management System Description (WP 15-GM.03). The 
WIPP ISMS is based on the DOE integrated safety management guiding principles contained in the 
Integrated Safety Management System Manual (DOE Manual 450.4-1). The WIPP ISMS is reflected in 
the Nuclear Waste Partnership LLC (NWP) Safety Management Policy Integrated Safety Management 
System Description (WP 15-GM.03), which provides guidance for the development of safety management 
functions and identifies responsibilities for procedural awareness and implementation. Fundamentally, it 
is imperative that operators, maintenance personnel, technicians, and technical personnel responsible for 
implementation of the safety basis are provided with well-developed current procedures to perform their 
duties. 

Conduct of Operations (WP 04-CO.01) describes the series of procedures in the WIPP program and 
identifies the implementing procedures and guidance. The WP 04-CO.01 procedure series states that 
operation of the facility will be in accordance with approved operating procedures and will be performed 
by qualified personnel. Formal written operating procedures are prepared for modifications that would 
affect the safety and/or the design of the facility as defined in this Documented Safety Analysis (DSA). 
Procedures govern configuration control, maintenance, and calibration of the WIPP Structures, Systems, 
and Components (SSCs), particularly those that are functionally classified in Chapter 3.0. 

The Nuclear Waste Partnership LLC Quality Assurance Program Description (WP 13-1) requires that 
technical documents and procedures be reviewed for adequacy, correctness, and completeness before 
approval and issuance as controlled documents, as described in Chapter 14.0. 

Documents relevant to implementation of the Procedure Program referenced in this chapter are listed in 
Table 12.3-1. 

Table 12.3-1. Procedure Program References 

Document Number Title 

WP 04-CO.01 Conduct of Operations (series of procedures) 

WP 10-2 Maintenance Operations Instruction Manual 

WP 10-WC3010 Preventive Maintenance Controlled Document Processing 

WP 13-1 Nuclear Waste Partnership LLC Quality Assurance Program Description 

WP 15-GM.03 Integrated Safety Management System Description 

WP 15-PS.2 Procedure Writer’s Guide 

WP 15-PS3002 Controlled Document Processing 

Note: Per DOE-STD-3009-94, specific procedures relevant to the procedure program were not referenced in this 
section. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 12-3 

12.3.1 Development of Procedures 

Procedures prescribe the actions and steps that are essential to safe and consistent performance of 
administrative, operations, maintenance, and technical activities to ensure that the facility is operated 
within its design bases. Procedures are developed as described in WP 15-PS3002 and WP 15-PS.2. 
Instructions and guidance documents are used to supplement procedures and provide additional 
information to users. Procedures are selected for development based on the need for Administrative 
Controls (ACs) to do the following: 

� Address identified hazards or risks associated with the operation or activity 

� Implement requirements 

� Implement complex operations or activities 

� Correctly perform an operation or activity that will have a negative impact on a work process 

� Ensure users implement a current version of instructions to ensure proper implementation 

Procedures are required when a defined task or activity is to be performed that meets one of the following 
criteria: 

1. Accomplishes work or activities defined in WP 13-1 or creates quality records. 

2. Provides specific technical direction for operating equipment and/or systems included in the 
configuration management process. 

3. Provides specific direction for physical activities that require repeatability and documented 
results, as described in WP 15-PS.2. 

Technical procedures are broken down into two types, as described below: 

1. Technical procedures prescribe precisely how to accomplish the various technical tasks 
associated with starting up, testing, operating, calibrating, and maintaining NWP equipment 
and systems. These procedures specify fixed tasks and define activities in a way that allows 
these operations to be performed efficiently and within the appropriate margins of safety. 

2. Emergency and alarm response procedures define the action steps to take when an 
abnormal condition exists. Emergency procedures address conditions that require immediate 
and absolute attention to mitigate problems, reestablish safety boundaries, and bring 
operations and equipment back within established operating parameters. Alarm response 
procedures address the actions to be performed in response to annunciators and other types of 
facility displays that indicate an abnormal condition. 

The cognizant organization manager assigns a technically competent person to develop the technical 
content of procedures. They receive training as necessary to ensure that they are knowledgeable in the 
procedure process they are implementing. Where potential hazards exist, warning or caution statements 
are provided in the procedure. The procedure is written with a level of detail necessary to safely perform 
the activity. Independent verification signoff is provided, when required. Acceptance criteria and other 
requirements in the procedure are identified so the user can determine whether the results are within the 
acceptable range. As Low As Reasonably Achievable (ALARA) principles for hazardous waste, 
chemicals, and radiological contamination are considered when developing the procedure. Applicable 
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radiological hold and survey points are identified. Technical Safety Requirements (TSRs) and other 
applicable requirements or limits are identified. 

Technical procedure correctness and compliance with regulatory requirements are verified through review 
by the technical authority and affected organizations (i.e., the organization responsible for interpreting 
and maintaining the WIPP site in compliance with the requirement). The draft procedure is then subjected 
to user validation, where appropriate. The validation process ensures that the procedure effectively 
accomplishes its intended purpose and is usable by the intended personnel. After completion of review 
and validation, the designated approval authorities approve the procedure. 

In addition to technical procedures, preventive maintenance procedures and maintenance work 
instructions are prepared for maintenance activities. These procedures and instructions are prepared by the 
maintenance engineer using a similar process to that used to prepare technical procedures. 

12.3.2 Maintenance of Procedures 

Procedure issuance, use, and change is controlled in accordance with an established document control 
process that maintains and identifies current revisions of documents and obsolete or superseded 
documents, as described in Chapter 14.0. Existing procedures are periodically reviewed to compare 
baseline references to the technical content of the procedure and to verify that referenced documents are 
still applicable and correctly cited. Changes to procedures are made as necessary to incorporate new 
requirements, feedback from operations experience, changes in facility configuration, changes in the DSA 
or TSRs, changes due to the Unreviewed Safety Question (USQ) process, changes in human/machine 
interfaces, or changes identified during reviews for consistency with the Waste Isolation Pilot Plant 
Hazardous Waste Facility Permit (HWFP). Changes to procedures mandate a technical review equivalent 
to the original review, in accordance with the controlled document processing procedure, that must be 
signed off by the cognizant organization manager before issuance as an approved change. USQ review is 
required for changes to procedures. These reviews maintain congruence between the facility’s actual 
condition, the procedures, and the training for the procedures. Training and qualification for the use of 
new procedures and continuing training to address procedure changes are described in Section 12.4. 

12.4 TRAINING PROGRAM 

The WIPP Training Program is organized and managed to facilitate planning, directing, evaluating, and 
controlling a systematic training process that fulfills job-related needs and regulatory requirements. The 
WIPP Training Program provides employees with the training to meet the ISMS guiding principle that 
“personnel will possess the experience, knowledge, skills, and abilities necessary to discharge their 
responsibilities in a safe, environmentally sound manner,” as identified in the NWP policy for integrated 
safety management (WP 15-GM.03). The goal of the WIPP Training Program is to prepare personnel to 
carry out their job responsibilities and operate and maintain the WIPP facility in a safe and 
environmentally responsible and compliant manner using training elements that have been developed and 
kept current by the use of feedback and continuous improvement processes. 

The WIPP Training Program is described in the WIPP Training Program (WP 14-TR.01) and the Waste 
Isolation Pilot Plant Training Implementation Matrix (TIM). The Training Program is designed and 
maintained to implement the requirements of 10 CFR 851.23 and DOE Order 426.2 for establishing 
performance-based training programs and the personnel qualification requirements for DOE nonreactor 
nuclear facilities. The training program addresses the development of a formal training program for 
personnel and site subcontractors in job-related subjects from fundamental technical skills and specialty 
training to supervisory and management skills. Training program policies and procedures define job 
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function, responsibility, authority, and accountability of NWP personnel involved in managing, 
implementing, and conducting training. Documents relevant to the implementation of the training 
program referenced in this chapter are summarized in Table 12.4-1. 

To achieve the training program objective, employees are provided with training relevant to their 
positions and commensurate with their responsibilities. Full-time employees at WIPP, regardless of 
employer, receive General Employee Training (GET). GET includes an introduction to radiation 
protection, the Resource Conservation and Recovery Act of 1976 (42 USC 6901 et seq.), hazard 
communication, emergency preparedness processes, and other relevant topics within 30 days of 
employment. In this way, everyone at the WIPP facility is provided basic training regarding safety and 
health, regulatory requirements, and emergency procedures. The training program provides employees 
exposed or potentially exposed to hazards with the appropriate initial and continuing health and safety 
training in accordance with 10 CFR 851.23. Operators, maintenance personnel, technicians, and technical 
personnel receive additional classroom and/or on-the-job training (OJT) and qualification, as described in 
the TIM. The training is designed specifically to teach them how to perform their duties safely, and to 
ensure the facility’s compliance with the regulations. Subcontractor personnel, including those who 
perform specialized activities, must meet WIPP qualification requirements for the job function to be 
performed or be supervised by a person who meets the qualification criteria. 

Table 12.4-1. Training Program References 

Document Number Title 

WP 04-CO.01 Conduct of Operations (series of procedures) 

TIM Waste Isolation Pilot Plant Training Implementation Matrix 

WP 14-TR.01 WIPP Training Program 

WP 14-TR3004 Training Development 

WP 14-TR3301 Administrative Review Board 

WP 14-TR3307 Qualification Programs 

WP 14-TR3308 On-the-Job Training 

WP 14-TR3309 Training Evaluation 

WP 15-GM.03 Integrated Safety Management System Description 

WP 15-PA.01 Operating Experience/Lessons Learned Program  

12.4.1 Development of Training 

Formal training programs for personnel who support nuclear facilities are listed in the TIM. The TIM 
describes the operating organization and the training/qualification programs for positions in the operating 
organization. It lists each position that is subject to DOE Order 426.2, and includes a matrix that shows 
the status of programs relative to the requirements of DOE Order 426.2. 

WP 14-TR.01 defines the systematic process used in the design and development of the WIPP training 
programs. WP 14-TR3004 provides instructions for the development of WIPP training. The technical 
content of training is developed, verified, and validated using the following elements: 

� Needs/job analysis and identification of tasks for training 

� Development of learning objectives 
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� Development of lesson plans and training guides 

� Evaluation of trainee mastery of learning objectives 

� Evaluation of the effectiveness of training 

The degree of analysis (i.e., needs analysis, job analysis, and task analysis) will vary based on the hazard 
level or risk, task complexity, and job function. Using a graded approach that includes the relative 
importance to safety, safeguards, and security and the magnitude of any hazard involved, several options 
exist for analysis, as follows: 

� A table-top method where a team of trainers, supervisors, and subject matter experts meet to 
identify duty areas, tasks within the duty area, and tasks to be included in the training 
program 

� Verification and validation of task list from similar facilities and job duty areas 

� Use of consensus-based content guides to determine training program content 

Job analyses are conducted for qualified positions to determine tasks for training for both normal and 
emergency duties, establish program goals, and define the scope of training program content. A detailed 
task analysis may be developed based on a graded approach. The graded approach takes into 
consideration the existing procedures controlling the activity and whether the consequence of performing 
the task improperly is of low consequence. For qualified positions, task analyses are performed and task-
to-training matrices are developed that include a list of tasks, training determination, and training setting. 
Based on the training analysis conducted, training is developed and implemented. Materials to conduct 
training (e.g., lesson plans, OJT guides, training aids, and student materials) are then developed. During 
the actual training, trainee mastery of the learning objectives is periodically evaluated. Initial and 
continuing training programs are established to ensure personnel are qualified to perform job 
requirements. 

Training methods and qualification requirements for functions identified in DOE-STD-3009-94 are 
summarized below: 

� Conduct of Normal, Abnormal, and Emergency Operations: Training methods and 
qualifications for normal and abnormal operations are described in the TIM, and on-shift and 
classroom training is described below. Training and qualifications for emergency operations 
are summarized below and described in detail in Chapter 15.0. 

� On-shift and Classroom Training: On-shift qualification training for equipment/systems 
occurs in the form of instructed OJT, which may be performed in work, lab, or classroom 
environments. OJT is performed following established training programs to maintain 
instructional uniformity. The method of conducting OJT; performance evaluations during the 
qualification process; and responsibilities of the manager, instructor, and trainee are identified 
in WP 14-TR3308. The qualification program is described in WP 14-TR3307. On-shift 
training is described in the WP 04-CO.01-5 procedure. 

� Criticality Safety Training: Personnel with responsibilities that may affect nuclear criticality 
safety, for example waste handling personnel and their supervisors or individuals who 
generate and review Nuclear Criticality Safety Evaluations, are trained appropriate to their 
assigned functions. Chapter 6.0 discusses the criticality program and associated training in 
further detail. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 12-7 

� General Employee Training: Annual GET is required for all employees, subcontractors, and 
visitors who have unescorted facility access. Any changes made to GET are included in 
continuing training programs for all facility personnel. The following areas are included in 
GET: 

o General description of facilities 

o Policies and procedures 

o Radiological Health and Safety Programs 

o Hazard communication 

o Industrial Safety/Hygiene Program 

o Fire Protection Program 

o Security Program 

o Conduct of operations 

� Radiological Protection Training: Radiological protection training is included in GET and 
addresses the employee’s responsibilities for keeping exposures to radiation and radioactive 
materials ALARA. If a person requires unescorted access in a radiological area, additional 
radiological safety training is required. Radiation Worker Training I and II are required for 
personnel whose jobs require unescorted access within radiological posted areas. Chapter 7.0 
discusses the Radiation Protection Program in further detail. 

� Radiological Control Technician Training: Training program content for radiological 
control technicians is in accordance with the requirements of “Occupational Radiation 
Protection” (10 CFR 835). Training program elements are in accordance with the 
requirements of DOE Order 426.2, and implemented in WP 14-TR.01 and the TIM. Training 
is provided for personnel who are assigned to work in waste handling areas. Training is 
commensurate with the hazard level and complexity of job duties performed in a waste 
handling area. Chapter 7.0 discusses radiological worker training in further detail. 

� Hazardous Material Training: Training is provided for workers, supervisors, and managers 
who are assigned to work with hazardous materials. Training includes environmental, worker 
safety, and health subject areas commensurate with their job assignments, as identified in 
work control documents. Chapter 8.0 discusses the program for hazardous materials 
protection in further detail. Employees handling hazardous or universal waste are required to 
complete and maintain hazardous waste worker training as described in Chapter 9.0. 

� Surveillance Testing and Maintenance Training: Training is provided for operations and 
maintenance personnel involved in surveillance testing. The WIPP procedures address 
maintenance activities such as training of maintenance personnel, maintenance of SSCs, post-
maintenance testing, and control and calibration of measuring equipment. Chapter 10.0 
discusses the Surveillance Testing and Maintenance Training Program in further detail. 

� Fire Protection Program: Fire protection training is governed by the WIPP Fire Protection 
Program and is included in initial GET. Employees who perform fire watches or serve as 
firefighters receive additional training. Chapter 11.0 discusses the Fire Protection Program in 
further detail. Employees are expected to evaluate and respond to incipient fires with portable 
fire extinguishers, if safe to do so. Employees receive training on the different classes of fires 
and their ignition sources, fire extinguishers, and fire prevention as part of GET and miner 
training. Employees are not required to fight fires past the incipient stage. The site has live-
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fire-trained workers to perform fire watches and response teams to deal with fire emergencies 
and perform fire watches. 

� Quality Assurance Training: Quality Assurance training is included in initial GET. 
Chapter 14.0 discusses the Quality Assurance Program in further detail. 

� Emergency Preparedness Training: Basic training is provided to all permanently assigned 
personnel, including other DOE contractors and subcontractors, through GET and periodic 
refresher training with respect to the actions they should take during an emergency event. 
Chapter 15.0 discusses emergency preparedness in further detail. 

12.4.2 Maintenance of Training 

WP 14-TR.01 and WP 14-TR3309 implement the requirement for the periodic review of training 
programs. Program reviews are a shared effort between Technical Training and the functional groups. 
These reviews are used to update training programs to reflect changes to the facility, procedures, 
regulations, DSA, and TSRs. The reviews incorporate applicable industry operating experience in 
accordance with site controlled procedures. 

During development of procedures, limitations and prerequisite actions are identified that specifically 
note training required, as identified in WP 15-PS.2. Development or revision of such training is then 
coordinated with Technical Training. 

Training records are considered quality records and are maintained as described in WP 14-TR.01. Details 
of the NWP Records Management Program are described in Chapter 14.0. 

12.4.3 Modification of Training Materials 

Guidelines for Evaluation of Nuclear Facility Training Programs (DOE-STD-1070-94) requires a 
periodic comprehensive evaluation of individual training programs and materials by qualified individuals. 
Using the combined efforts of the WIPP training instructors and cognizant personnel, programs and 
materials are evaluated, revised, and updated in accordance with WP 14-TR.01. Line managers’ 
responsibilities include review and update of qualification and training programs to reflect changes to the 
facility, procedures, regulations, and applicable industry operating experience as described in 
WP 14-TR.01. 

Technical and human factor deficiencies in training may also be identified as follows: 

� During work performance from operator or maintenance personnel input 

� During training evaluations performed per WP 14-TR3309 

� During review of training problems by the Administrative Review Board per WP 14-TR3301 

� During assessments 

� As a result of lessons learned as described in WP 15-PA.01 

Improvements or deficiencies are identified and tracked systematically until incorporated into the training 
programs. 
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13.0 HUMAN FACTORS 

13.1 INTRODUCTION 

This chapter summarizes the essential characteristics of the human factors processes at the Waste 
Isolation Pilot Plant (WIPP) as they relate to facility safety per U.S. Department of Energy (DOE) 
Standard DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear 
Facility Documented Safety Analyses. The chapter summarizes the Human Factors Evaluation (HFE) of 
contact-handled (CH) and remote-handled (RH) transuranic (TRU) waste operations at WIPP, the human 
factors process for systematically inquiring into the importance of human factors in facility safety 
regarding waste handling processes, and a description of the human/machine interfaces with Structures, 
Systems, and Components (SSC) important to safety or that provide defense-in-depth. 

The CH waste handling operations consist of removing containerized CH waste from shipping containers 
in the Waste Handling Building (WHB), placing CH waste containers on facility pallets, transferring one 
facility pallet at a time to the Underground on the Waste Hoist Conveyance, removing the facility pallet 
from the Waste Hoist Conveyance and transporting to the active disposal room where the CH waste 
containers are removed from the facility pallet using a forklift and placed in the disposal array. CH waste 
may be stored in the CH Bay. 

The RH waste handling operations consist of removing containerized RH waste from shipping containers 
(i.e., RH-TRU 72-B or 10-160B) in the Hot Cell Complex of the WHB, placing RH waste canisters 
removed from the RH-TRU 72-B shipping container into the Facility Cask or placing RH waste drums 
removed from the 10-160B shipping container into a facility canister followed by transfer to a Facility 
Cask, transferring the Facility Cask to the Underground on the Waste Hoist Conveyance, removing the 
Facility Cask from the Waste Hoist Conveyance and transporting it to an active disposal panel where the 
RH waste canisters are emplaced into boreholes in the ribs (walls) with the Horizontal Emplacement and 
Retrieval Equipment (HERE) or the Horizontal Emplacement Machine (HEM). Detailed discussions of 
the waste handling operations are provided in Chapter 2.0, “Facility Description,” of this Documented 
Safety Analysis (DSA). 

For safety analysis purposes, the Key Attributes (KA) of the WIPP human factors processes described in 
this chapter are as follows: 

� KA 13-1: Human factors considerations are incorporated into engineering designs and 
procedures. 

� KA 13-2: The human factors process addresses such sub-elements as instrumentation, 
communications, operator aids, controls and displays, labels, physical access, protective 
equipment, environmental factors, and staffing considerations. 

� KA 13-3: Active human/machine interface processes for safety-related SSCs, including 
pre-operational examinations and tests, and the surveillance and maintenance of SSCs are 
implemented. 
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13.2 REQUIREMENTS 

The regulations, standards, and DOE Orders that are required to establish the WIPP human factors 
process include the following: 

� Code of Federal Regulations (CFR) 10 CFR 851, “Worker Safety and Health Program” 

� DOE Order 420.1B, Change 1, Facility Safety 

� DOE Order 5480.23, Nuclear Safety Analysis Report, Attachment 1, Topic 14 – Human 
Factors 

13.3 HUMAN FACTORS PROCESS 

This section summarizes the human factors process at the WIPP for systematically evaluating the 
importance of human factors in facility safety. The adequacy of human factors with respect to the waste 
handling processes at the WIPP was evaluated previously and is documented in the Waste Isolation Pilot 
Plant Human Factors Evaluation (WP 02-RP.03) as described in Section 13.5. The HFE may be updated 
as the result of ongoing operational experience, feedback from other DOE facilities, identification of 
Unreviewed Safety Questions (USQs) (WP 02-AR3001), recognition of an inadequacy in the existing 
HFE, change in DOE or Nuclear Waste Partnership LLC (NWP) policy requiring additional analysis for 
ongoing operations, or change in the operations or functions of the facility. 

The WIPP engineering process incorporates human factors as part of the overall design considerations 
applied to new or modified designs to the WIPP SSCs. Human factors design pertains to the engineering 
of the interfaces between plant operators, equipment, and the work environment. Human factors are 
considered in facility design to enhance safety, promote efficient operation, reduce downtime, and 
facilitate orderly maintenance. The human factors process is sensitive to the capabilities, limitations, and 
needs of personnel. Design Verification (WP 09-CN3018) addresses human factors in the design review 
process. This procedure includes design review considerations that addresses human factors through 
specific lines of inquiry, including instrumentation and control, equipment redundancy, normal and 
emergency access, interfaces between installed SSCs and maintenance, radiation protection, and design 
considerations that prevent or reduce risk to the health and safety of site personnel and the public. The 
layout and design of equipment controls and instrumentation, and associated labeling are considered in 
the design process and human factor elements are considered during technical procedure verification, in 
accordance with Controlled Document Processing (WP 15-PS3002). 

Program documents referenced in this chapter are summarized in Table 13.3-1. 
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Table 13.3-1. Program References 

Document 
Number Title 

WP 02-AR3001 Unreviewed Safety Question Determination 

WP 02-RP.03 Waste Isolation Pilot Plant Human Factors Evaluation 

WP 04-CO.01 Conduct of Operations (procedure series) 

WP 09-CN3018 Design Verification 

WP 10-2 Maintenance Operations Instruction Manual 

WP 12-IS.01 Industrial Safety Program – Structure and Management 

WP 15-GM.02 Worker Safety & Health Program Description 

WP 15-GM.03 Integrated Safety Management System Description 

13.4 IDENTIFICATION OF HUMAN/MACHINE INTERFACES 

Chapter 4.0, “Safety Structures, Systems, and Components,” identifies the Safety Class (SC) and Safety 
Significant (SS) SSCs based on the accident analysis in Chapter 3.0, “Hazard and Accident Analysis.” 
The safety function, system description, functional requirements, and system evaluations for the safety-
related SSCs are discussed in Chapter 4.0. The SC and SS SSCs and their human/machine interface 
requirements for CH and RH waste operations are listed in Table 13.4-1 and Table 13.4-2, respectively. 

Human/machine interfaces required for ensuring safety during normal, abnormal, and emergency 
operations are performed in accordance with the WP 04-CO.01 procedure series and approved procedures 
as described in Chapter 11.0, “Operational Safety.” Human/machine interfaces necessary for the 
surveillance and maintenance of safety-related SSCs during normal operations are also performed using 
established programs and procedures as described in Chapter 10.0, “Initial Testing, In-service 
Surveillance, and Maintenance.” Maintenance and surveillance was considered during evaluations 
described in the WIPP HFE (WP 02-RP.03). Using a graded approach, human/machine interfaces for 
maintenance were excluded from evaluation and were “judged to be adequate because they are deliberate 
and there is ample opportunity to discover errors and correct them with no adverse consequences.” The 
conclusion was supported by evidence, including the following: the facility design provides adequate 
space to accomplish maintenance activities; there is a high degree of integration with other activities and 
maintenance on specific systems is identified; maintenance is a deliberate process following procedures 
or manufacturers’ manuals; equipment important to safety is tested after maintenance and before placing 
in service; maintenance is not performed on systems that have safety functions while waste is actively 
handled; and the facility mode compliance checklist verifies that systems that perform defense-in-depth of 
emergency response function are operational before the waste handling mode is entered. 

Changes to safety-related SSCs, active human/machine interface processes for safety-related SSCs, and 
the processes for the surveillance and maintenance of SSCs are evaluated for USQ in accordance with 
procedure WP 02-AR3001. The wording “active/passive design” in this chapter refers to the human 
action required to initiate the credited feature (i.e., active design requires human action; passive design 
requires no human action.) 
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Table 13.4-1. Safety Class Structures, Systems, and Components and 
Human/Machine Interfaces 

Safety Class SSCs Human/Machine Interface Requirements 

Underground Liquid-fueled Waste Handling 
Vehicles 

Passive design does not require human/machine interface except 
for configuration management. 

Underground Liquid-fueled Waste Handling 
Vehicle Fire Suppression System 

Passive design. The system shall be inspected and maintained per 
the MSHA requirements for underground self-propelled equipment, 
30 CFR 57.4200 and NFPA 17. 

Waste Handling Building (WHB), including 
the Hot Cell Complex and the Waste Hoist 
Tower 

Passive design (prevents breaching of waste containers outside 
closed shipping containers from structural failure during the Design 
Basis Tornado, Design Basis Earthquake, straight-line winds of 110 
mph, and snow/ice loading (27 lb/ft2) on the roof, and 
noncombustible construction minimizes fire propagation into and 
within the building. Does not require human/machine interface 
except for configuration management. 

Table 13.4-2. Safety Significant Structures, Systems, and Components and 
Human/Machine Interfaces 

Safety Significant SSCs Human/Machine Interface Requirement(s) 

WHB Fire Suppression System Passive design does not require human/machine interface to 
activate. Surveillances and maintenance in accordance with 
NFPA 25 and MSHA requirements in 30 CFR 57.4200. 

CH Waste Handling Confinement 
Ventilation System 

Active design requires human/machine interface to operate. 
Provides confinement ventilation during waste handling in CH 
processing areas. Mitigates radiological release from small fires and 
loss of confinement events occurring in WHB. 

Hot Cell Complex Confinement Ventilation 
System 

Active design requires human/machine interface to operate. 
Provides confinement ventilation during 10-160B waste handling in 
Hot Cell Complex. Mitigates radiological release from small fires 
and loss of confinement events occurring in Hot Cell Complex. 

TRUPACT-II Unloading Dock 6-ton Cranes Passive design requires human/machine interface to operate and 
for configuration management. 

Facility Pallet Passive design does not require human/machine interface except to 
maintain and for configuration management. 

RH Bay Design Passive design does not require human/machine interface except to 
maintain and for configuration management. 

Waste Hoist System – Brakes Passive design does not require human/machine interface except to 
maintain and for configuration management. 

13.5 OPTIMIZATION OF HUMAN/MACHINE INTERFACES 

This section summarizes the systematic inquiry into the optimization of human/machine interfaces with 
safety SSCs to enhance human performance. As identified in Section 13.3, the adequacy of human factors 
with respect to the waste handling processes at the WIPP was evaluated and is documented in 
WP 02-RP.03. The evaluation identified human/machine interactions, including the activities of 
surveillance and maintenance, as well as normal, abnormal, and emergency operations, to ensure safety 
was not compromised. Elements considered in the evaluation included the following: 
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� Furnished instrumentation, provisions for communication and operational aids to support 
timely, reliable performance for safety functions 

� Layout and design of controls and instrumentation, and provision for labeling, to verify its 
consistency with the reliable performance of those human activities important to the safety of 
the facility 

� Work environment factors that might degrade the reliability of operations personnel in tasks, 
including surveillance and maintenance as well as operations, of particular importance to 
safety 

� Ability of staff to accomplish their responsibilities in potential accident environments 

The results of the evaluation concluded that the WIPP human factors processes and human/machine 
interfaces are in accordance with the requirements of 10 CFR 830, “Nuclear Safety Management,” 
Subpart B, “Safety Basis Requirements” and DOE Order 5480.23, Nuclear Safety Analysis Report, 
Attachment 1, Topic 14 – “Human Factors.” 

Systematic inquiry into the optimization of human/machine interfaces to enhance human performance at 
the WIPP is also performed as a continuing function of operations, facility design, and maintenance of the 
facility, as well as through safety and health program implementation. 

The WP 04-CO.01 procedure series addresses, among other items, communication, operator aids, 
equipment and instrumentation control, component labeling, procedure validation and verification, 
on-shift training, allocation of control function, and facility status turnover between shifts. Operations 
include the use of logbooks and turnover checklists to document important system status, and a mode 
compliance checklist to verify that systems important to safe operations and emergency response are 
operational before the waste handling mode is entered. Operator feedback during normal and abnormal 
operations, procedure development, and training verification are used in the optimization of 
human/machine interfaces at WIPP. The Conduct of Operations Program is summarized in Chapter 11.0. 
Training and the operational procedures are discussed in Chapter 12.0, “Procedures and Training.” 

As part of the design and design verification process described in Section 13.3, WP 09-CN3018 includes 
consideration of human factors as part of a new or modified design. Design review considerations are 
developed into a checklist for use during formal design review. 

Maintenance is performed per WP 10-2, which ensures that human/machine interfaces for maintenance 
are deliberate. Post-maintenance testing is required before an item important to safety is returned to 
service and a mode compliance checklist is used before entering waste handling mode. The facility design 
provides adequate space and a favorable environment in which to accomplish maintenance activities. 

10 CFR 851 specifies requirements for a contractor worker protection program. WP 15-GM.02, Worker 
Safety & Health Program Description, and WP 15-GM.03, Integrated Safety Management System 
Description, provide guidance for a systematic process that ensures that safety is integrated into 
management and work practices at all levels of the organization so that the mission is accomplished while 
protecting the workers, the public, and the environment. WP 12-IS.01, as well as its subdocuments and 
implementing procedures, addresses safe work environments, including physical access, need for 
protective clothing or breathing apparatus, noise levels, temperature, humidity, ergonomics, and other 
factors bearing upon physical comfort, alertness, and fitness. The program includes the implementation of 
applicable MSHA requirements identified in 30 CFR 57 “Safety and Health Standards – Underground 
Metal and Nonmetal Mines.” 
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Chapter 5.0, “Derivation of Technical Safety Requirements,” derives the WIPP Technical Safety 
Requirements (TSR) and addresses the programs that ensure the facility is operated and maintained to 
protect the workers, public, and environment, and specific administrative actions to prevent accidents 
from occurring. Minimum staffing for CH and RH waste handling is discussed in detail in the WIPP HFE 
(WP 02-RP.03). 

Chapter 3.0 discusses human errors as they apply to accidental releases of radioactive or hazardous 
materials as an integral part of postulated accidents. The analysis of those accidents shows that the SC and 
SS SSCs, facility design, safety management programs, and operational controls provide confidence that 
releases can be contained without sophisticated human/machine interfaces. 
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14.0 QUALITY ASSURANCE 

14.1 INTRODUCTION 

This chapter summarizes the Nuclear Waste Partnership LLC (NWP) Quality Assurance (QA) Program as 
it relates to facility safety at the Waste Isolation Pilot Plant (WIPP) per U.S. Department of Energy 
(DOE) Standard DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor 
Nuclear Facility Documented Safety Analyses. The principal features described in this chapter include the 
following: 

� QA Program and organization 

� Quality improvement 

� Document control and records management 

� The QA process used to ensure the performed safety-related work meets requirements 

NWP applies a graded approach for the application of QA requirements to WIPP items and activities in 
accordance with the following guidance: 

� Code of Federal Regulations, Title 10, Part 830 (10 CFR 830), “Nuclear Safety 
Management,” Subpart A, “Quality Assurance Requirements” 

� DOE Order 414.1D, Quality Assurance 

� U.S. Department of Energy Carlsbad Field Office Quality Assurance Program Document 
(DOE/CBFO 94-1012) 

The graded-approach process determines the level of quality-related controls appropriate for each item or 
activity. The NWP graded-approach process is implemented in Graded Approach to Application of QA 
Controls (WP 09-CN3005). 

Facility nuclear safety is assured in part through implementation of a QA Program based on 10 CFR 830, 
Subpart A, requirements and other pertinent regulations, standards, and DOE Orders (cited in Section 
14.2), and graded application of quality control to items and services provided by NWP and its suppliers. 
In accordance with the graded approach, the highest level of quality controls are applied to nuclear 
safety–related items and services. The NWP QA Department independently verifies quality by measures 
such as procurement reviews, supplier qualification, assessments, and inspections. 

For safety analysis purposes, the Key Attributes (KA) of the WIPP QA Program described in this chapter 
are as follows: 

� KA 14-1: NWP implements a QA Program meeting the requirements of 10 CFR 830, 
“Nuclear Safety Management,” Subpart A. 

� KA 14-2: Processes to detect and prevent quality problems are implemented. 

� KA 14-3: Document control and records management processes are established that ensure 
documents and records are accurate and complete, and in a form that can be controlled, 
protected, retained, and retrieved for the required duration. 

� KA 14-4: Procurements and acquisitions are planned, documented, and executed, and 
prospective suppliers are evaluated. Processes are in place to prevent procurement of suspect 
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counterfeit items. Supplier performance is monitored during the life of their subcontract to 
ensure they continue to satisfy the requirements of 10 CFR 830.122, “Quality Assurance 
Criteria.” 

� KA 14-5: Instruments and equipment used for verifying conformance to requirements, 
monitoring processes, or collecting data are controlled, calibrated at specified intervals, and 
maintained to required accuracy limits. 

� KA 14-6: Computer software used in applications important to safety, health, environmental, 
and quality aspects of work is subject to appropriate controls, including configuration 
management, throughout the software life cycle. 

� KA 14-7: Managers at all levels plan, schedule, and conduct assessments of their 
management systems and processes important to achieving objectives. 

� KA 14-8: Independent assessments are performed to measure the adequacy of work 
performed in complying with applicable requirements, and independent assessments are 
performed that evaluate the quality of the NWP items and services and that promote 
improvement. 

� KA 14-9: QA audits are performed that include verification of QA Program compliance. 

14.2 REQUIREMENTS 

The regulations, standards, and DOE Orders that are required to form the basis for the NWP QA Program 
include the following: 

� 10 CFR 830, “Nuclear Safety Management,” Subpart A, Quality Assurance Requirements 

� 40 CFR 194.22, “Criteria for the Certification and Re-certification of the Waste Isolation 
Pilot Plant’s Compliance with the 40 CFR Part 191 Disposal Regulations,” Section 194.22, 
“Quality Assurance” 

� DOE Order 414.1D, Quality Assurance 

� DOE/CBFO 94-1012, U.S. Department of Energy Carlsbad Field Office Quality Assurance 
Program Document 

� ASME NQA-1, 1989, Quality Assurance Program Requirements for Nuclear Facilities 

� ASME NQA-2a, 1990, Quality Assurance Requirements of Computer Software for Nuclear 
Facility Applications 

� ASME NQA-3, 1989, Quality Assurance Program Requirements for the Collection of 
Scientific and Technical Information on Site Characterization of High-level Nuclear Waste 
Repositories (excluding Section 2.1 (b) and (c), and Section 17.1) (incorporation by reference 
as specified in 40 CFR 194.5, “Publications Incorporated by Reference” 

14.3 QUALITY ASSURANCE PROGRAM AND ORGANIZATION 

The NWP QA Program is defined in Nuclear Waste Partnership LLC Quality Assurance Program 
Description (NWP QAPD) (WP 13-1), and implemented in NWP procedures. The NWP QA Program 
Policy Statement is included in WP 13-1 and identifies the NWP commitment to performing work 
activities in a manner to minimize risk and environmental impacts and to maximize safety, reliability, and 
performance. The policy identifies the NWP personnel responsibilities relative to quality. The NWP 
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QAPD and other site management systems form the basis for the Integrated Safety Management System 
Description (ISMS) (DOE/CBFO 09-3442 and WP 15-GM.03). The ISMS provides a formal, organized 
process to plan, perform, assess, and improve the safe conduct of work. 

The NWP QAPD provides for efficient conduct of work that ensures protection of workers, the public, 
and the environment, taking into account the work to be performed and the associated hazards. The NWP 
QAPD requires that work be planned, documented, performed under controlled conditions, and 
periodically assessed to establish work item quality and process effectiveness and to promote 
improvement. Problems are identified, graded by importance, tracked, corrected, and evaluated for trends 
so that recurrence is avoided and performance may be improved. Continuous improvement is achieved 
through the use of tools such as management assessments, independent assessments, and issues 
management. 

Effective implementation of the NWP QA Program is dependent on the efforts of all levels of the NWP 
organization. The NWP President and Project Manager has overall responsibility and authority for the 
development and implementation of the QA Program. The NWP QA Manager reports to the NWP 
President and Project Manager and is delegated responsibility for establishing the overall NWP QA 
Program and ensuring effective QA Program implementation. Department managers representing the 
primary functional organizations report directly to the President and Project Manager. Department 
managers are responsible for implementing the NWP QAPD and have specific QA responsibilities 
delineated in the NWP QAPD. Line managers are responsible for achieving quality in their area. 
Employees are responsible for achieving and maintaining quality in their work, and for promptly 
reporting to management any condition adverse to quality. 

The QA Department maintains sufficient staffing to support its responsibilities at WIPP. The NWP 
organization structure and staffing are discussed in Chapter 17.0, “Management, Organization, and 
Institutional Safety Provisions.” 

Qualification requirements for personnel performing quality-related work are established and documented 
in the NWP Training Program. The Quality Assurance Department Administrative Program 
(WP 13-QA.04) defines training and indoctrination requirements for all NWP QA personnel. Inspection 
and test, nondestructive examination, and assessment personnel are qualified in accordance with the NWP 
QAPD (WP 13-1), WP 13-QA.04, and the WIPP Training Program (WP 14-TR.01), to meet the 
requirements of ASME NQA-1 (1989) and supplements. The WIPP Training Program is described in 
Chapter 12.0, “Procedures and Training.” 

Program documents referenced in this chapter are summarized in Table 14.3-1. 

Table 14.3-1. Program References 

Document Number Title 

DOE/CBFO 09-3442 CBFO Integrated Safety Management System Description 

WP 04-CO.01 Conduct of Operations (procedure series) 

WP 15-GM1002 Issues Management Processing of WIPP Forms 

WP-09 Conduct of Engineering 

WP 09-CN3005 Graded Approach to Application of QA Controls 

WP 09-CN3018 Design Verification 

WP 09-CN3021 Component Indices 
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Document Number Title 

WP 09-SU.01 WIPP Start-Up Test Program 

WP 10-2 Maintenance Operations Instruction Manual  

WP 10-AD.01 Metrology Program 

WP 13-1 Nuclear Waste Partnership LLC Quality Assurance Program Description 

WP 13-QA.03 Quality Assurance Independent Assessment Program 

WP 13-QA.04 Quality Assurance Department Administrative Program 

WP 13-QA.05 Suspect/Counterfeit Items Program 

WP 13-QA3004 Nonconformance Report 

WP 13-QA3012 Supplier Evaluation/Qualification 

WP 14-TR.01 WIPP Training Program 

WP 15-GM.03 Integrated Safety Management System Description 

WP 15-GM1000 Management Assessments 

WP 15-PC3609 Preparation of Purchase Requisitions 

WP 15-PM3517 Stores Inventory Control 

WP 15-RM WIPP Records Management Program 

WP 15-RM3002 Records Filing, Inventorying, Scheduling, and Dispositioning 

WP 15-PS3002 Controlled Document Processing 

WP 16-2 Software Screening and Control 

14.4 QUALITY IMPROVEMENT 

Quality improvement is a comprehensive management process carried out to improve items, services, 
products, or processes. This section focuses on the correction processes used for identified conditions 
adverse to quality. Correction of adverse conditions affecting quality includes identifying the causes of 
adverse conditions and working to prevent recurrence. All personnel are responsible for identifying 
adverse conditions affecting quality and are encouraged by management to suggest improvements. 
Quality problems may involve nonconforming items, conditions adverse to quality, and significant 
conditions adverse to quality. 

Control of nonconforming items (i.e., items and materials that do not conform to specified requirements 
or whose conformance is indeterminate) is implemented in accordance with Nonconformance Report (WP 
13-QA3004). Nonconforming items are documented on nonconformance reports; controlled to prevent 
inadvertent use; identified by marking, tagging, or other appropriate means; and segregated or controlled 
administratively. The nonconforming characteristics are reviewed, and recommended dispositions are 
proposed and approved. Implementation of the disposition is verified by the QA Department before the 
nonconformance report is closed. 

Control of conditions adverse to quality (i.e., programmatic and/or process failures, malfunctions, 
deficiencies, and nonconformances) is implemented in accordance with Issues Management Processing of 
WIPP Forms (WP 15-GM1002). Conditions adverse to quality are documented on WIPP forms. 
Responsible management investigates conditions adverse to quality, determines the extent and impact of 
the condition, and determines the corrective action response. 
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If a condition adverse to quality is determined to be potentially significant, as defined in WP 15-GM1002, 
the condition is submitted to and evaluated by the QA Department, relevant regulatory compliance 
functions, and the appropriate management responsible for the condition, to determine whether a work 
suspension order is necessary. If necessary, work is suspended until the condition is corrected and verified 
by the QA Department. The QA Department verifies implementation of corrective actions for significant 
conditions adverse to quality. 

14.5 DOCUMENTS AND RECORDS 

Document review, approval, issuance, and control requirements, and records management requirements 
are delineated in the NWP QAPD (WP 13-1). Documents that prescribe processes, specify requirements, 
or establish design are prepared, approved, issued, and controlled in accordance with approved 
procedures. Documents are reviewed for adequacy, correctness, and completeness by designated 
technically competent reviewers prior to approval and issuance as controlled documents. Document 
changes are indicated by a change history summary in the revised document and reviewed by the 
organizations or technical disciplines affected. Editorial or minor changes may be made without the same 
level of review and approval as the original or otherwise changed document. 

The distribution and use of documents and forms is controlled. Procedures are developed and controlled 
as described in Chapter 12.0, Procedures and Training. Documents used to perform work are distributed 
to affected personnel for use at the work location. Effective dates are established for and placed on 
approved documents. Controls are established and maintained to identify the current status/revision of 
documents and forms. Obsolete or superseded documents and forms are controlled to avoid their 
inadvertent use. Controlled Document Processing (WP 15-PS3002) and associated procedures ensure that 
documents are reviewed for adequacy, approved for release by authorized personnel, and distributed for 
use at the locations where required. 

The NWP records management program is implemented through WIPP Records Management Program 
(WP 15-RM). Records are specified, prepared, reviewed, approved, controlled, and maintained to 
accurately reflect completed work and facility conditions and to comply with statutory or contractual 
requirements. Records Filing, Inventorying, Scheduling, and Dispositioning (WP 15-RM3002) and 
associated procedures ensure that records are reviewed for completeness and dispositioned. 

QA records are completed documents (regardless of medium) that furnish evidence of the quality of items 
and/or activities. Such records are designated as QA records in the Records Inventory and Disposition 
Schedule (RIDS), when applicable, as described in WP 15-RM. QA records are provided reasonable 
protection from damage until completed, authenticated, and submitted to the records management system. 
Requirements and responsibilities for QA record transmittal, distribution, receipt, indexing, retention, 
maintenance, storage, disposition, and retrievability are established in WP 15-RM. Disposition 
requirements for individual records are documented in the RIDS. The records storage arrangements 
provide adequate protection of records to preclude damage as deemed appropriate for the type of record 
being stored. 

Records of hazard inventory information, hazard assessments, exposure measurements, and exposure 
controls are maintained to meet the requirements of 10 CFR 851.26, “Recordkeeping and Reporting,” in 
accordance with the programs described in Chapters 6.0 through 12.0 of this Documented Safety Analysis 
(DSA), and according to records management requirements in WP 13-1. 
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14.6 QUALITY ASSURANCE PERFORMANCE 

This section presents an overview of processes to ensure that the performed work meets requirements. 

14.6.1 Work Processes 

The NWP QAPD (WP 13-1) delineates requirements for work process controls that provide for the 
efficient conduct of work and performance of tasks under controlled conditions. Work is performed to 
established, approved, and documented technical standards and Administrative Controls (ACs), and under 
controlled conditions using approved instructions, procedures, drawings, or other appropriate means. 
Work process documents provide a level of detail appropriate for the complexity of the specific task and 
the work environment and worker proficiency. Work process documents are readily accessible to the 
worker. Performance of work is implemented through the Maintenance Operations Instruction Manual 
(WP 10-2) and Conduct of Operations (WP 04-CO.01) procedures as described in Chapter 11.0, 
“Operational Safety.” Specific requirements that affect the performance of work by organizations are 
incorporated into each organization’s procedures. 

Work processes are performed by qualified personnel who have been trained as described in Chapter 12.0 
and have the resources and ACs to accomplish assigned tasks. Criteria for the successful performance of 
work are defined for the worker and periodically reviewed by line managers to ensure that the desired 
quality is being achieved and to identify areas needing improvement. 

Individuals perform work in accordance with controlled procedures developed and maintained as 
described in Chapter 12.0. When work cannot be accomplished as described in the implementing 
procedure or accomplishment of such work would result in an undesirable situation, a condition adverse 
to quality, or an unacceptable safety risk, the work is suspended and the procedure changed in accordance 
with the approved procedure change process. 

Items are identified and controlled to ensure their proper use and maintained to prevent their damage, 
loss, or deterioration. Component Indices (WP 09-CN3021) and Stores Inventory Control 
(WP 15-PM3517) implement requirements for item identification and control. Suspect/counterfeit items 
are controlled in accordance with Suspect/Counterfeit Items Program (WP 13-QA.05). 

Special processes (i.e., processes dependent on the control of the process, where the results are highly 
dependent on the skill of the operator, or where quality of the results cannot be readily determined by 
inspection or test of the product) are controlled through implementing procedures established to ensure 
special process parameters are controlled and specified environmental conditions are maintained. Special 
process implementing procedures include or reference the conditions (e.g., personnel qualifications, 
equipment, and calibration requirements) relevant to the process as specified in the NWP QAPD 
(WP 13-1). 

Handling, storage, and shipping is conducted in accordance with established work and inspection 
implementing procedures, shipping instructions, or other specified documents. Items are marked or 
labeled as necessary to adequately identify, maintain, and preserve them. Special environments or 
controls are indicated as necessary. Handling, storage, and shipping requirements are implemented in 
WP 15-PM3517 and WIPP shipping procedures for various organizations. 

Status indicators, such as tagging valves and switches to prevent inadvertent operation, are used to 
indicate operating status of items as described in Conduct of Operations Program – Control of Equipment 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 14-7 

and System Status (WP 04-CO.01-8) and Conduct of Operations Program – Lockout/Tagout 
(WP 04-CO.01-9) procedures and summarized in Chapter 11.0. 

14.6.2 Design 

Quality requirements for design control are delineated in the NWP QAPD and implemented in Conduct of 
Engineering (WP-09). Using a graded approach, the NWP QAPD requires that the design input be 
identified, documented, and approved before use at a level of detail adequate to support design decisions. 
Designs incorporate applicable requirements and design basis into design documents. The codes and 
standards applied to the design are based on the functional classification of the item being designed, as 
discussed in Chapter 2.0 of this DSA. New designs or modifications to existing designs are verified to an 
extent commensurate with the design’s complexity and importance to safety, the environment, the degree 
of standardization, the state of the art, and similarity with previously approved designs. Design 
verification is performed using one or a combination of the following methods: design review, alternate 
calculations, or qualification testing as described in Design Verification (WP 09-CN3018). Computer 
software used to perform design analyses is developed, qualified, and used in accordance with software 
requirements in the QAPD as described in Software Screening and Control (WP 16-2). Changes to the 
design input and design are identified, documented, and approved. 

14.6.3 Procurement 

Quality requirements for procurement are delineated in the NWP QAPD (WP 13-1). Procurement 
planning, documentation, selection of suppliers, evaluation of supplier performance, and acceptance of 
purchased items and services are the elements of procurement control implemented at WIPP. 

Procurement planning and document requirements are detailed in Preparation of Purchase Requisitions 
(WP 15-PC3609) and Supplier Evaluation/Qualification (WP 13-QA3012). Procurement of items and 
services is planned and controlled to ensure that technical and QA requirements are accurate, complete, 
and clearly understood by suppliers. Procurement documents define the scope of work and requirements 
applicable to the item or service being procured. Procurement documents are prepared by trained 
personnel as specified in WP 15-PC3609 and are reviewed prior to issuance to verify that the documents 
include appropriate provisions to ensure that items or services meet the prescribed requirements. 
Procurement document reviews include representatives from affected technical organizations as well as 
the QA Department for items and services subject to the QA Program. 

The QA Department is responsible for performing supplier evaluations for quality-related items and 
services in accordance with WP 13-QA3012. Supplier selection is based on an evaluation of the supplier’s 
capability to provide items or services in accordance with procurement document requirements. The 
evaluation is based on the supplier’s history, documentation, or an onsite evaluation of the supplier’s 
facilities, personnel, and QA Program implementation. Suppliers are evaluated and accepted by the QA 
Department before starting work. Approved suppliers are evaluated periodically to verify that they 
continue to provide acceptable items and services. 

14.6.4 Inspection and Testing for Acceptance 

Quality requirements for inspection and testing are delineated in the NWP QAPD (WP 13-1). Using a 
graded approach, inspections and tests are planned and performed in accordance with approved 
implementing procedures, using established performance and acceptance criteria based on specified 
requirements. Items and processes are inspected to verify quality, including source, receipt, in-process, 
final, and in-service inspections. Tests are controlled, planned, performed, and documented. The initial 
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test program, including startup tests, post-modification tests, and retests; the in-service surveillance 
program; and the maintenance program, are summarized in Chapter 10.0, “Initial Testing, In-service 
Surveillance, and Maintenance.” 

The status of inspections and tests is identified either on the items or in documents traceable to the items 
to ensure that required inspections and tests are performed, and that items that have not passed the 
required inspections and tests are not inadvertently installed, used, or operated. Nonconforming items and 
conditions adverse to quality found during inspections and tests are controlled in accordance with NWP 
nonconformance and issues management procedures. 

Personnel who perform inspections or tests to verify conformance of items to specified acceptance criteria 
are qualified in accordance with approved procedures to meet qualification requirements established in 
the NWP QAPD (WP 13-1). Qualification requirements are implemented in WP 13-QA.04 and the WIPP 
Start-Up Test Program (WP 09-SU.01). 

Measuring and test equipment that is used to verify conformance with requirements, monitoring 
processes, or collecting data is controlled, calibrated at specified intervals, and maintained to required 
accuracy limits. Calibration requirements are implemented in Metrology Program (WP 10-AD.01) and 
WIPP maintenance procedures. 

14.6.5 Independent Assessment 

Planned and periodic assessments are conducted to measure management effectiveness, item, service 
quality, and process effectiveness to promote improvement. NWP independently assesses Safety 
Management Programs (SMPs) and Key Attributes for each, to verify their adequacy and effectiveness. 
Results of these assessments are used as inputs to the annual SMP Health Assessment in accordance with 
WP 15-PA1001. 

� Independent Assessments: Independent assessment requirements are delineated in the NWP 
QAPD and are implemented in Quality Assurance Independent Assessment Program 
(WP 13-QA.03). Independent assessments may be performed as audits or surveillances. 
Audits are generally larger, more formal assessments of QA Program elements or supplier 
programs. Surveillances are generally smaller assessments of specific activities. 

Planned and periodic assessments are conducted to evaluate the adequacy of program 
documents and implementation, including effectiveness of established programs, and 
processes for compliance with NWP QAPD, other QA Program documents, and purchase 
order requirements, as applicable. Assessments focus on improving items, services, and 
processes by emphasizing the achievement of quality by line organizations. Independent 
assessments are performed by a group or organization with sufficient authority and freedom 
from the line organization being assessed to carry out its responsibilities. Assessment team 
members are selected on the basis of technical qualification and knowledge of the item and/or 
process being assessed. When a formal QA audit is performed, the assessment team leader is 
a lead auditor. Lead auditors are qualified in accordance with WP 13-QA.04 and WP 
14-TR.01 to meet qualification requirements in the NWP QAPD. 

Assessment results are documented and reported to responsible management. Conditions 
adverse to quality are controlled in accordance with NWP assessment and nonconformance 
procedures as described in Section 14.4. 

� Management Assessments: NWP uses the management assessment process delineated in the 
NWP QAPD (WP 13-1) and implemented in accordance with Management Assessments 
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(WP 15-GM1000) to evaluate the adequacy and effectiveness of its management control 
systems. While retaining overall responsibility for the assessment process, senior 
management requires managers at all levels to assess the performance of the activities 
assigned to their organization. This is accomplished through a formal management 
assessment process. 

Management assessments include strategic planning, scheduled assessments, reviews, and 
actual work processes. Such assessments are planned and performed as an ongoing activity to 
verify conformance to applicable requirements and identify opportunities to improve 
performance and cost effectiveness. Results and conclusions from these assessments are 
documented and evaluated. Corrective actions are taken to resolve identified problems and to 
achieve continuous improvement. Provisions are included to track and follow up on planned 
corrective actions from the assessments. 
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15.0 EMERGENCY PREPAREDNESS PROGRAM 

15.1 INTRODUCTION 

This chapter summarizes the essential characteristics of the Emergency Preparedness Program at the 
Waste Isolation Pilot Plant (WIPP) as it relates to facility safety per U.S. Department of Energy (DOE) 
Standard DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear 
Facility Documented Safety Analyses. The chapter includes a summary of the scope of the WIPP 
Emergency Management Program (WP 12-9); a description of the program organization, responsibilities, 
and emergency response capabilities; and a description of emergency preparedness planning. The 
Emergency Management Program provides an organized plan of action to respond to scope of 
emergencies identified at WIPP. 

The objective of the WIPP Emergency Management Program is to minimize the impact of emergency 
events on the health and safety of plant personnel, the general public, and the environment. 

The Emergency Management Program is implemented through WP 12-9, the WP 12ER series of 
emergency response procedures, and the WP 12-ER series of emergency management procedures. In 
events concerning hazardous materials/waste, the “RCRA Contingency Plan” of the Hazardous Waste 
Facility Permit (HWFP) is implemented. The Emergency Management Program does not include DOE 
radiological response to transportation accidents that occur offsite. The DOE Carlsbad Field Office 
(CBFO) determines the appropriate DOE response for offsite transportation accidents and will initiate 
responses for the events. The WIPP personnel are available to support local and state organizations in 
such cases, as directed by the CBFO. 

For safety analysis purposes, the Key Attributes (KA) of the WIPP Emergency Management Program 
described in this chapter are as follows: 

� KA 15-1: Nuclear Waste Partnership LLC (NWP) implements the Emergency Management 
Program described in WP 12-9. 

� KA 15-2: NWP prepared the U.S. Department of Energy Waste Isolation Pilot Plant 
Emergency Planning Hazard Survey Report (EPHS) (WP 12-RP.01), which identifies the 
scope of the Emergency Management Program by ensuring that hazards are identified and 
analyzed as required. The report is maintained in accordance with the Development and 
Maintenance of an Emergency Planning Hazard Survey (WP 12-11). The hazard survey 
serves as a basis for identifying requirements for an Emergency Planning Hazard Assessment 
(EPHA). 

� KA 15-3: NWP develops and maintains an EPHA in accordance with Development and 
Maintenance of an Emergency Planning Hazard Assessment (WP 12-12). Emergency action 
levels (EALs) are developed for the spectrum of potential operational emergencies identified 
in the EPHA. The EALs are revised as necessary when an updated EPHA has been issued. 

� KA 15-4: NWP personnel develop and maintain protective action criteria that indicate levels 
where action is necessary to prevent or limit personnel exposure to hazardous materials. 
Protective actions have been developed for scenarios identified in the EPHA. 

� KA 15-5: Emergency response personnel receive National Incident Management System 
(NIMS) training as described in WP 12-9. 
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� KA 15-6: The WIPP Facility Shift Manager (FSM) or designee evaluates events or conditions 
to determine whether they meet the EAL criteria. If the event or condition meets the EAL 
criteria, then the actions are taken per Categorization and Classification of Operational 
Emergencies (WP 12-ER3906). 

� KA 15-7: Emergency response facilities and equipment are maintained in a state of readiness 
by NWP for response to emergencies in the exclusive use area. Facilities and equipment used 
by external organizations are maintained by the external organization that responds in 
accordance with the established memorandum of understanding (MOU). 

� KA 15-8: WIPP full-time employees, subcontractors, and visitors who have unescorted 
facility access receive General Employee Training (GET) that includes emergency 
preparedness training and accompanying actions required during an emergency. Unescorted 
visitors requiring access to the WIPP receive an orientation regarding emergency 
preparedness prior to receiving a temporary security badge. 

� KA 15-9: Emergency preparedness training for emergency response personnel includes 
exercises and drills to maintain program proficiency and provide for continuous 
improvement. 

� KA 15-10: WIPP emergency response capabilities meet the requirements of 
DOE Order 420.1B, Change 1, Facility Safety, as identified in the Baseline Needs Assessment 
for WIPP (DOE/WIPP 11-3471). 

15.2 REQUIREMENTS 

The standards, regulations, and DOE Orders that are required to form the basis for the Emergency 
Management Program at the WIPP include the following: 

� Code of Federal Regulations, Title 10, Part 835 (10 CFR 835), “Occupational Radiation 
Protection,” Section 835.1302, “Emergency Exposure Situations” (10 CFR 835.1302) 

� 10 CFR 851, “Worker Safety and Health Program,” Appendix A.2, “Fire Protection” 

� 29 CFR 1910, “Occupational Safety and Health Standards,” Paragraph 1910.120, “Hazardous 
Materials Operations and Emergency Response,” Subparagraph (p), “Certain Operations 
Conducted Under the Resource Conservation and Recovery Act of 1976” 
(29 CFR 1910.120(p)) 

� 30 CFR 49, “Mine Rescue Teams” 

� 40 CFR 264, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, 
and Disposal Facilities” 

� 40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities,” Subpart D, “Contingency Plan and Emergency 
Procedures” 

� DOE Order 151.1C, Comprehensive Emergency Management System 

� DOE Order 231.1B, Environment, Safety, and Health Reporting 

� DOE Order 420.1B, Change 1, Facility Safety 

� Waste Isolation Pilot Plant Hazardous Waste Facility Permit (HFWP) 
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15.3 SCOPE OF EMERGENCY PREPAREDNESS 

The Emergency Management Program provides an organized plan of action to respond to emergencies at 
WIPP. An EPHS conducted as required by Comprehensive Emergency Management System (DOE Order 
151.1C) is documented in WP 12-RP.01. The report concluded that an EPHA was required for WIPP 
under the same provision. 

The WIPP EPHA, Waste Isolation Pilot Plant Emergency Planning Hazard Assessment (DOE/WIPP 08-
3378), analyzed event scenarios similar to the Design Basis Accidents (DBAs) in this Documented Safety 
Analysis (DSA) and standard workplace hazards. In addition, malevolent acts were analyzed in the EPHA 
that reflected a moderate amount of material at risk (MAR). EPHA event scenarios ranged from minor to 
beyond–design basis events. The EPHA identifies and describes the waste handling processes and 
operations, and identifies the hazardous materials inside the WIPP Property Protection Area (PPA). The 
EPHA provides accident consequence analysis and identifies the Protective Action Guidelines (PAG) as 
published by the U.S. Environmental Protection Agency (EPA) in Manual of Protective Action Guides 
and Protective Actions for Nuclear Incidents (EPA-400-R-92-001). Unlike a typical safety basis 
document, an EPHA does not use bounding analyses; rather, EPHA analyses must be conservative. DBAs 
are based on extremely conservative assumptions that are not always appropriate for emergency planning. 

The Emergency Management Program applies to safety-response actions relative to the following 
categories of emergencies: 

� Radiological emergencies 

� Surface emergencies (medical and fire) 

� Waste container breaches in the Waste Handling Building 

� Underground emergencies (medical and fire) 

� Waste container breaches in the Underground 

� Severe weather emergencies 

� Earthquakes/seismic events 

� Security (malevolent acts) emergencies 

15.4 EMERGENCY PREPAREDNESS PLANNING 

This section summarizes emergency preparedness planning activities at the WIPP, including activation of 
emergency organizations, assessment actions, notification processes, emergency facilities and equipment, 
protective actions, training and exercises, and recovery actions. Each of these topics is summarized below 
and described in detail in the subsequent subsections. Program documents referenced in this chapter are 
summarized in Table 15.4-1. 

� The Emergency Management Program described in WP 12-9 identifies the necessary actions 
to activate the emergency response organizations and respond to sitewide and area 
emergencies, and defines the lines of authority. These actions and the responsibilities of 
emergency response personnel and organizations are detailed in the program, as discussed in 
Section 15.4.1. 

� Assessment actions by which the onset of an operational emergency (OE) is recognized are 
summarized in Section 15.4.2. OEs at the WIPP are classified by EALs that provide specific, 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 15-4 

predetermined criteria allowing the WIPP personnel to categorize OEs. The categorization 
and classification of OEs are detailed in WP 12-ER3906. 

� Initial notifications, follow-up notifications, and external agencies notification for OEs are 
summarized in WP 12-9 and implemented through WP 12-ER3906. Emergency events 
involving operations or property at the WIPP are reported to the DOE CBFO. 

� Emergency facilities and equipment include identified onsite and offsite facilities for 
designated personnel to respond to the emergency. Equipment includes onsite 
communications, spill response, fire detection, and fire suppression equipment; personal 
protective equipment; emergency medical equipment; and general plant emergency 
equipment. Details are discussed in Section 15.4.4. 

� WP 12-ER3906 is used to identify the EALs and the protective actions for events involving 
contact-handled (CH) or remote-handled (RH) waste, such as evacuation or sheltering in 
place, required for each type of event classification. For hazardous materials operational 
events, additional protective actions may apply, as described in Section 15.4.5. 

� Emergency management training consists of formal classroom instruction, self-paced training 
modules, on-the-job training (OJT), drills, and exercises, as described in Section 15.4.6. 

� The recovery phase of an emergency is that portion of the response designed to restore order 
to the affected area. The recovery process is summarized in Section 15.4.7 and detailed in 
Termination, Reentry, and Recovery (WP 12-ER3903). 

Table 15.4-1. Program References 

Document Number Title 

DOE/WIPP 08-3378 Waste Isolation Pilot Plant Emergency Planning Hazard Assessment 

WP 12-9 WIPP Emergency Management Program 

WP 12-11 Development and Maintenance of an Emergency Planning Hazard Survey 

WP 12-12 Development and Maintenance of an Emergency Planning Hazard Assessment 

WP 12-ER3002 Emergency Operations Center Activation 

WP 12-ER3004 WIPP Drills and Exercises 

WP 12-ER3903 Termination, Reentry, and Recovery 

WP 12-ER3906 Categorization and Classification of Operational Emergencies 

WP 12-ER4916 Consequence Assessment Dose Projection 

WP 12-RP.01 U.S. Department of Energy Waste Isolation Pilot Plant Emergency Planning Hazard 
Survey Report 

15.4.1 Emergency Response Organization 

The Emergency Response Organization (ERO) structure and responsibilities are summarized in this 
section and described in WP 12-9. The DOE CBFO Manager is responsible for the overall executive 
direction of emergency planning, preparedness, and response for WIPP. During normal operations, 
management responsibility belongs to the NWP President and Project Manager, who reports to the 
CBFO. During onsite emergency conditions, the WIPP Facility Shift Manager (FSM) or designee 
(hereinafter, FSM) is in control of the facilities and is the Incident Commander  and Resource 
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Conservation and Recovery Act (RCRA) Emergency Coordinator. The FSM is in charge of mitigation 
activities and ensuring that proper emergency response activities are conducted. 

The Central Monitoring Room Operator (CMRO) is responsible for reporting information concerning 
events to the FSM and notifying WIPP Emergency Response Teams (ERTs) and support groups. The 
FSM is responsible for event categorization and classification as described in Section 15.4.2, and 
activates the Emergency Operations Center (EOC) for events categorized as OEs. The FSM is responsible 
for notifications as described in Section 15.4.3. 

Upon activation of the EOC, the Crisis Manager (CM) assists the FSM in ensuring that necessary 
emergency actions take place or assists with further emergency actions. The EOC has the ability to 
convene a Crisis Management Team (CMT), which is an executive decision–making group tasked 
specifically to respond to emergencies. The CMT consists of personnel experienced in responding to 
emergencies. The Operational Assistance Team may be activated with the CMT to provide technical, 
logistical, and administrative support. 

WIPP ERT members report to the FSM during an emergency. Emergency response personnel include the 
following: 

� Emergency Services Technician (EST): An EST is a full-time emergency responder 
employed by NWP. The EST responds to emergencies that threaten lives or property at WIPP 
(e.g., medical, fire, hazardous material). The EST reports information pertaining to 
emergencies to the FSM. ESTs are responsible for keeping the assigned emergency apparatus 
in good operating condition, ensuring the safe operation of the apparatus, and monitoring the 
safety of others involved with the apparatus. 

� Emergency Response Team (ERT): The ERT consists of WIPP employees from several 
departments who volunteer to be ERT members. In the event of an emergency, ERT members 
will leave their normally assigned duties and assume the duties of the ERT.  

� First Line Initial Response Team (FLIRT): The FLIRT provides supplemental primary 
responders in the event of an Underground general emergency (GE) for medical and 
hazardous material response. The FLIRT also provides backup support for the ERT in the 
event of a surface-facility GE. 

� Mine Rescue Teams (MRTs): The MRTs are made up of volunteer members and are 
responsible for Underground reentry and rescue. The MRTs are trained in accordance with 
30 CFR 49. 

� Security: Upon notification of a WIPP-related emergency, Security personnel respond in a 
manner consistent with the guidelines established in the WIPP Security Plan. The Security 
Manager, or designee, verifies that the necessary actions have taken place, and directs further 
security activity at the direction of the FSM. Security personnel may also respond as 
members of the WIPP Fire Brigade. Security Protective Force Orders provide guidance on 
actions that are taken in each type of credible emergency. 

The Fire Brigade is made up of ESTs, ERT members, and Security personnel as described above and in 
Chapter 11.0, Operational Safety. Additional information regarding the NWP organizational structure is 
included in Chapter 17.0, Management, Organization, and Institutional Safety Provisions. 

NWP maintains responsibility for physical control and response within the exclusive use area. In the 
event that support is needed to implement protective actions beyond the exclusive use area of the 
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emergency planning zone, key community organizations are used. Depending on the location, severity, 
and type of emergency, the FSM has MOUs that can be activated. The MOUs between WIPP and key 
community organizations are important aspects of the available protective actions governed by legal 
cooperation agreements. A summary of the MOUs and their purpose is as follows: 

� Mutual Aid Firefighting Agreement between the Eddy County Commission and the U.S. 
Department of Energy. This agreement provides for the actual assistance of the parties in 
the furnishing of fire protection for the Eddy County Fire District and the WIPP site. 

� Memorandum of Understanding between the DOE and the U.S. Department of the 
Interior, Roswell District. This agreement provides for a Fire Management Program that 
ensures a timely, well-coordinated, and cost-effective response to suppress wildfire within the 
Land Withdrawal Area. 

� Memorandum of Understanding between the United States Department of Energy and 
the New Mexico Department of Public Safety Concerning Mutual Assistance and 
Emergency Management. The MOU applies to any actual or potential emergency or 
incident that involves a significant threat to employees or the public; involves DOE property; 
involves a threat to the environment reportable to an offsite organization; requires combined 
resources of the DOE and the state; requires DOE resources unavailable from the state or vice 
versa; or involves any other incident for which a joint determination has been made by the 
DOE and the state that the provisions of this MOU apply. 

� Agreement between CBFO Manager, U.S. Department of Energy, Intrepid Potash, Inc., 
and Mosaic Potash. This agreement provides for mine operators having two MRTs available 
whenever miners are underground and backup rescue capability is deemed desirable. 

� Memorandum of Understanding: Emergency Radiological Treatment Center for the 
Waste Isolation Pilot Plant Project between the U.S. Department of Energy and 
Carlsbad Medical Center. This MOU provides for an Emergency Radiological Treatment 
Center at the Carlsbad Medical Center. 

� Mutual Aid Agreement between the City of Carlsbad and the U.S. Department of 
Energy. This agreement authorizes assistance in times of declared emergency where the 
enormity of the emergency exceeds the response capability of the responsible jurisdiction. 

� Mutual Aid Agreement between the City of Hobbs and the U.S. Department of Energy. 
This agreement authorizes assistance in times of declared emergency where the magnitude of 
the emergency exceeds the response capability of the responsible organization. 

� Interagency Agreement between the U.S. Bureau of Land Management and the U.S. 
DOE, the U.S. National Park Service (NPS), and the U.S. Forest Service. This agreement 
provides for assistance in search and rescue missions and training. 

� Memorandum of Understanding between U.S. DOE and Lea Regional Hospital. This 
MOU provides for an Emergency Radiological Treatment Center. 

15.4.2 Assessment Actions 

This section summarizes the processes by which the onset of an OE is recognized and the methodology 
used to obtain meteorological information and estimate release rates and source terms. 

� Recognition and Categorization of Operational Emergencies: OEs are unplanned, 
significant events or conditions that require time-urgent response from outside the 
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immediate/affected facility or area of the incident. Incidents that can be controlled by 
employees in the affected facility or area are not OEs. Incidents that do not pose a significant 
hazard to safety, health, and/or the environment and that do not require a time-urgent 
response are not OEs. 

Events and event symptoms are recognized through direct observation and/or monitoring of 
indicators. Emergency response actions can be triggered by the events listed in Section 15.3. 
WP 12-ER3906 is used by the FSM to determine whether an event is to be categorized as an 
OE and, if required, is to be classified as an Alert, Site Area Emergency (SAE), or General 
Emergency (GE). The classification is required when an event has the potential to expose or 
has exposed site personnel or the public to hazardous/radioactive materials outside the 
immediately involved facility. 

� Acquisition of Radiological and Hazardous Material Information: The hazards survey 
documented in WP 12-RP.01 determined that the radiological and hazardous material content 
of the transuranic waste received and disposed of at WIPP is the source of MAR that could 
cause an operational event to be classified as an Alert or higher classification. 

The WIPP Waste Data System (WDS) provides an online source of data identifying the waste 
form, type of payload, weight, and radionuclide inventory of each waste container shipped to 
WIPP. The WIPP Waste Information System (WWIS) is a subset of the WDS. EOC 
personnel performing dose assessment have access to WDS radiological data. Additionally, 
Consequence Assessment Dose Projection (WP 12-ER4916) contains a list of radiological 
MAR for events described in this DSA and the EPHA that can be used for initial dose 
assessment. 

� Acquisition of Meteorological Information: The WIPP site meteorological monitoring tower 
is located approximately 1,970 feet northeast of the Waste Handling Building. 
Instrumentation on the tower measures and records wind speed, wind direction, and 
temperature at elevations of 2, 10, and 50 meters. The data are displayed in the Central 
Monitoring Room (CMR) and in the EOC. Potential dose consequences estimated per 
WP 12-ER4916 are performed in the EOC, and personnel performing the procedure have 
access to the meteorological information. 

� Estimation of Source Terms and Release Rates: Initial estimates of source terms are 
determined based on the MAR as identified in the WDS data or per WP 12-ER4916. Initial 
estimates of release rates are determined from the airborne release fractions and respirable 
fractions listed in WP 12-ER4916. 

Initial consequence assessment is performed as soon as the EOC is activated and a 
radiological engineer has reported to the EOC. Consequence assessment is calculated as soon 
as more definitive information concerning the MAR is received; a greater than 0.5 meter per 
second wind-speed change occurs; or a change in the atmospheric stability class occurs, or 30 
minutes elapses since the last calculation. 

� Estimation of Dispersion and Dose Rates: HOTSPOT Health Physics Codes for the PC 
(Homann 1994), a Gaussian straight-line plume model–based computer program, is used to 
calculate atmospheric dispersion and dose. Radiological release dose to the public 
calculations are performed in accordance with WP 12-ER4916. 

15.4.3 Notification 

Onsite and offsite notifications are summarized below and in WP 12-9 and are implemented through 
emergency response event–specific procedures and WP 12-ER3906. Onsite emergencies are reported 
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immediately to the CMRO, who gathers specific information relating to the incident, notifies onsite 
ERT(s) and support groups as needed based on the severity of the event, and notifies the FSM and other 
EROs as required by WP 12-ER procedures. The CMRO notifies onsite personnel and the Facility 
Manager Designee of the emergency. The FSM categorizes and classifies the event as described in 
Section 15.4.2 and activates the EOC for operational emergencies. EOC activation is implemented per 
Emergency Operations Center Activation (WP 12-ER3002). 

Upon activation of the EOC, the Emergency Management Program provides for immediate management 
response, and for proper notifications to be made during an emergency to mobilize the necessary 
personnel. If the event is classified as an Alert, SAE, or GE, procedure WP 12-ER3906 provides 
instructions for initial notifications, follow-up notifications, and external agencies notification for 
operational emergencies. In the event that offsite assistance is needed, the FSM identifies the agencies to 
be contacted and notifications are made as described in WP 12-9. 

The NWP Public Affairs Coordinator is responsible for gathering event information from the EOC staff 
concerning the event and reporting that information to the Joint Information Center (JIC) and forward 
draft press releases received from the JIC to the CM and the DOE Management. 

15.4.4 Emergency Facilities and Equipment 

This section summarizes pertinent aspects of emergency facilities (i.e., location, function) and equipment 
(i.e., communication capabilities, hazardous material detection instrument ranges and types) required to 
support the facility emergency responses. 

NWP performs a Baseline Needs Assessment of the WIPP emergency response capabilities to meet the 
requirements of DOE Order 420.1B, Change 1, in accordance with directives, guidance, and expectations 
including DOE Order 151.1C and related guides. Based on the identified hazards in the DSA and the 
EPHA, the required levels of emergency response were analyzed. The Baseline Needs Assessment for 
WIPP (DOE/WIPP 11-3471) identifies the minimum resources necessary to respond to a fire and 
simultaneous medical emergency and options for implementation. 

� Central Monitoring Room: The CMR, located in Building 451 (Figure 2.4-1), is the 
coordination point for site activities and the focal point for communications between the 
surface and Underground facilities. The CMRO reports directly to the FSM. 

� Emergency Operations Center: The EOC is the facility used by the CMT and CM to 
evaluate, perform consequence analysis, and assist the FSM as necessary during the 
emergency. The EOC is located in Building 452, Safety Building (Figure 2.4-1). 

� Offsite Alternate EOC: The offsite alternate EOC is located in the Skeen-Whitlock Building 
in Carlsbad, New Mexico. In addition to its primary purpose of serving the needs of the 
WIPP, the offsite EOC may provide assistance to the city of Carlsbad, Eddy County, and the 
state of New Mexico if assistance is requested as part of the MOUs with these entities. 

� Joint Information Center: The JIC, located at the Skeen-Whitlock Building, provides the 
Public Affairs Management Team a gathering place for generating information during 
emergency situations, and is activated as needed. The JIC provides a central location for the 
coordination and dissemination of emergency pubic information to the media and public. 

� Emergency Equipment: The emergency equipment at the WIPP site includes two pumper 
fire trucks, a surface ambulance, a surface rescue vehicle (while also serves as an ambulance), 
an underground ambulance, and an underground rescue vehicle with two onboard fire 
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extinguishers. The surface emergency equipment is stationed in the Safety Building. A 
detailed list of WIPP emergency equipment is contained in the WIPP HWFP. Radiological 
and hazardous material detection equipment, ranges, and types are described in Chapter 7.0, 
Radiation Protection, and Chapter 8.0, Hazardous Material Protection, respectively. 

15.4.5 Protective Actions 

Protective actions are measures, such as evacuation or sheltering in place, taken to prevent or minimize 
potential health and safety impacts on workers, responders, or the public. The FSM determines whether 
an event at the WIPP is categorized as an OE per WP 12-ER3906. If the event is classified as an Alert, 
SAE, or GE, WP 12-ER3906 is used to identify the EALs and the protective actions required for each 
type of event classification. 

For hazardous materials operational events, additional protective actions such as decontamination, access 
control, and others may be applicable. Once the level of hazard is identified and the consequences of a 
release are identified, the consequences are compared to the EALs so that the actions necessary to protect 
the health and safety of the workers and the public can be determined. The WIPP EPHA provides an 
analysis of those hazards and consequences used in the development of preplanned protective actions. 
Additional protective actions can be developed as needs are identified. 

Once continuous consequence assessment is started and additional information is acquired about the 
event, reevaluation of protective actions begins. The reevaluation of protective actions/recommendations 
is a product of continuous consequence assessment and is performed throughout the response. The 
evaluation of habitability for areas being used by responders and sheltering-in-place personnel is part of 
the continuing evaluation for protective actions. 

15.4.6 Training and Exercises 

Emergency response organization training consists of formal classroom instruction, self-paced training 
modules, OJT, drills, and exercises. Training is developed as described in Chapter 12.0, Procedures and 
Training. Personnel participating in emergency management must be trained before they are allowed to 
assist in emergencies. Fire Brigade, emergency response, EOC, and NIMS training are described in detail 
in WP 12-9. Full-time employees, subcontractors, and visitors who have unescorted facility access receive 
initial General Employee Training (GET) that includes emergency preparedness training within 30 days 
of employment as described in Chapter 12.0. 

The ERO and Technical Training coordinate and conduct drills and exercises for the purpose of training 
and preparing for response to emergency events and validating elements of the Emergency Management 
Program for the WIPP site. Drill and exercises are developed, implemented, and evaluated as described in 
WIPP Drills and Exercises (WP 12-ER3004). Drill/exercise plans include elements such as the scope and 
objectives, safety planning, security planning, public information education planning, timeline of key 
scenarios, exercise data, and controls and evaluation. 

Members of the ERO are required to participate in at least one drill or exercise annually to demonstrate 
proficiency in assigned response duties and responsibilities. A full-participation exercise must be 
conducted annually to demonstrate an integrated emergency response capability. The DOE is notified of, 
and may participate in, the annual exercise. An invitation is extended to MOU agencies to participate in 
the annual exercise. 
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15.4.7 Recovery and Reentry 

The recovery phase of an emergency is that portion of the response designed to restore order to the 
affected area and is implemented through WP 12-ER3903. Recovery may involve cleaning up the 
emergency scene, securing the scene for investigation purposes, or restoring the area to pre-emergency 
conditions. 

Recovery teams are formed at the completion of the emergency phase of an incident in accordance with 
WP 12-ER3903. The FSM has the option of appointing a recovery team leader, who then identifies the 
recovery team members or performs the tasks himself/herself, depending on incident size. The makeup of 
the recovery team is composed of individuals with the expertise to evaluate and investigate the emergency 
and to secure the area or return it to pre-emergency conditions. 

Reentry is a planned activity to accomplish a specific objective that involves reentering a facility or 
affected area that has been evacuated or closed to personnel access during the course of the emergency. 
Reentry planning includes contingency planning to ensure the safety of reentry personnel. Individuals 
involved in reentry receive a hazards/safety briefing prior to recovery or reentry activities, consistent with 
federal, state, and local laws and regulations. The FSM approves the recovery plan. Reentry activities that 
include radiological doses/exposures that may exceed occupational or administrative limits must be 
authorized by the Radiological Control and Dosimetry Manager and the President and Project Manager. 
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16.0 PROVISIONS FOR DECONTAMINATION AND 
DECOMMISSIONING 

16.1 INTRODUCTION 

This chapter summarizes the provisions for decontamination and decommissioning (D&D) of the Waste 
Isolation Pilot Plant (WIPP) per U.S. Department of Energy (DOE) Standard DOE-STD-3009-94, 
Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility Documented Safety 
Analyses. The purpose of this chapter is to describe the principal features incorporated into the WIPP 
design to facilitate future D&D of the facility, the operational considerations used at the WIPP to 
facilitate future D&D, and the conceptual D&D plan. 

WIPP is designed and constructed in a manner that allows ease of D&D. Decontamination involves the 
removal or reduction of radioactive or hazardous contamination from facilities, equipment, or soils by 
washing, chemical or electrochemical action, mechanical cleaning, or other techniques to achieve a stated 
objective or end condition. Decommissioning is part of final facility closure only, and will involve the 
removal of equipment and buildings, closure of the shafts, and establishing active and passive 
institutional controls for the facility. 

The WIPP facility consists of surface structures, shafts to the Underground, and Underground structures. 
The goal of D&D is to restore the surface area encompassing the WIPP site to preconstruction and 
preoperational conditions. Surface radiological levels will be returned to levels commensurate with 
regulatory guidelines. Records of WIPP will be listed in the public domain and monuments or markers 
will exist at the site to inform future generations of the presence of the WIPP repository. 

WIPP was designed for a 35-year disposal phase, and will be decommissioned after waste emplacement is 
completed (National TRU Waste Management Plan (DOE/NTP 96-1204)). The Waste Isolation Pilot 
Plant Hazardous Waste Facility Permit (HWFP) assumes 25 years for disposal operations and 10 years 
for closure. Congress and the U.S. Environmental Protection Agency have established post-operational 
requirements for WIPP in the Waste Isolation Pilot Plant Land Withdrawal Act of 1992; Code of Federal 
Regulations, Title 40, Part 191 (40 CFR 191), “Environmental Radiation Protection Standards for 
Management and Disposal of Spent Nuclear Fuel, High-level, and Transuranic Wastes,” Subpart B, 
“Standards for Disposal”; and 40 CFR 194, “Criteria for the Certification and Re-certification of the 
Waste Isolation Pilot Plant’s Compliance with the 40 CFR Part 191 Disposal Regulations” (40 CFR 194). 
How the DOE satisfies these requirements for WIPP is described in the Title 40 CFR 191 Compliance 
Certification Application for the Waste Isolation Pilot Plant (DOE/CAO 1996-2184) and the subsequent 
2004 and 2009 WIPP Compliance Recertification Applications. 

For safety analysis purposes, the Key Attributes (KA) of the WIPP D&D plans described in this chapter 
are as follows: 

� KA 16-1: D&D activities will be performed in compliance with applicable federal and state 
laws and regulations and the HWFP. 

� KA 16-2: Facility modifications or newly constructed facilities have features to simplify their 
future D&D that are incorporated into the facility or modification during the design phase. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 16-2 

16.2 REQUIREMENTS 

The standards, regulations, and DOE Orders that form the basis for the D&D plans at the WIPP include 
the following: 

� HWFP, “Closure Plan” 

� Public Law 104-579, Waste Isolation Pilot Plant Land Withdrawal Act of 1992 

� 10 CFR 835, “Occupational Radiation Protection” 

� 40 CFR 191, “Environmental Radiation Protection Standards for Management and Disposal 
of Spent Nuclear Fuel, High-level, and Transuranic Wastes,” Subpart B, “Standards for 
Disposal” 

� 40 CFR 194, “Criteria for the Certification and Re-certification of the Waste Isolation Pilot 
Plant’s Compliance with the 40 CFR Part 191 Disposal Regulations”  

� 40 CFR 264, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, 
and Disposal Facilities” 

� 20.4.1 NMAC, “Hazardous Waste Management” 

� DOE Order 435.1, Change 1, Radioactive Waste Management 

� DOE Manual 435.1-1, Change 2, Radioactive Waste Management Manual 

� DOE Order 458.1, Change 2, Radiation Protection of the Public and the Environment 

� WP 12-FP.01, WIPP Fire Protection Program 

16.3 DESCRIPTION OF CONCEPTUAL PLANS 

The WIPP facility was designed and constructed to meet the requirements of DOE Order 6430.1, General 
Design Criteria for Department of Energy Facilities, and incorporated structural and internal features that 
would facilitate the safe and economical D&D of the facility. The current Design Features are consistent 
with the requirements in DOE Manual 435.1-1, Chapter III, “Transuranic Waste Requirements.” The 
following features have been incorporated into the WIPP waste handling surface structures: 

� Coatings provide easily cleanable surfaces. 

� Cracks, crevices, and joints are sealed to prevent contamination spread to inaccessible areas. 

� Exhaust filters at points of potential contamination minimize contamination of long sections 
of ductwork and downstream exhaust equipment. 

� Architectural or structural features allow the dismantlement and removal of equipment from 
areas of contamination or potentially high radiation levels to other areas for decontamination, 
maintenance, or repair. 

Modifications to the existing design undergoes verification per Design Verification (WP 09-CN3018), 
which includes considerations for hazardous material use, disposal requirements, and As Low As 
Reasonably Achievable (ALARA) practices, where applicable. Radiological practices to control the 
spread of contamination during ongoing operations and radiological monitoring are described in Chapter 
7.0, Radiological Protection. Practices to control the spread of contamination from hazardous materials 
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during operations and hazardous material monitoring are described in Chapter 8.0, Hazardous Material 
Protection. 

D&D activities are described in Conceptual Decontamination and Decommissioning Plan for the Waste 
Isolation Pilot Plant (DOE/WIPP 95-2072) and in the HWFP. In addition, land use planning for the life 
cycle of WIPP, which includes decommissioning, is described in the Waste Isolation Pilot Plant Land 
Management Plan (DOE/WIPP 93-004). The land use plan was developed to satisfy the requirements of 
the Waste Isolation Pilot Plant Land Withdrawal Act of 1992 (Public Law 102-579). 

The objective of the WIPP D&D activities is to return the surface to as close to the preconstruction 
condition as reasonably possible, while protecting the health and safety of the public and the environment. 
Detailed planning for D&D activities will begin prior to the actual initiation and will incorporate available 
technologies. Closure activities include, but are not limited to the following: 

� Review of operational records for historical information on releases 

� Performance of site contamination surveys 

� Decontamination, if necessary, of usable equipment, materials, and structures, including 
surface facilities and areas surrounding the Waste Handling Building (WHB) 

� Disposal of equipment/materials that cannot be decontaminated but that meet Waste 
Acceptance Criteria in a Hazardous Waste Management Unit 

� Dismantling of surface facilities 

� Dismantling of Underground facilities at the time the panels are closed 

� Emplacement of final panel closure system and emplacement of fill material in the 
Underground, if required 

� Emplacement of shaft seals to minimize the intrusion of fluids into the repository and any 
migration of hazardous constituents from the Underground 

� Regrading the surface to approximately original contours 

� Initiation of active controls, which include monitoring and installation of a permanent marker 
system 

D&D will encompass the three primary facility areas: surface structures, Underground structures, and the 
shafts. The surface waste container storage units will be decontaminated to meet the criteria identified in 
the HWFP and prescribed decontamination limits consistent with “Occupational Radiation Protection” 
(10 CFR 835) or its equivalent at the time of closure. The WIPP facility operates under the “Start Clean—
Stay Clean” operating philosophy as described in the Closure Plan of the HWFP and it is anticipated that 
there will be minimal need for decontamination. The procedures employed for waste receipt at the WIPP 
facility minimize the likelihood for any waste spillage to occur outside the WHB. Decontamination will 
be performed in accordance with the requirements applicable at the time D&D activities take place and 
will ensure that personnel and public exposure limits are maintained ALARA and within prescribed 
limits. Release surveys will be performed per the processes and criteria in Radiation Protection of the 
Public and the Environment (DOE Order 458.1, Change 2) or equivalent. The Waste Hoist Conveyance 
and associated waste handling equipment will be decontaminated or be disposed of as derived waste. 
Surface and Underground facilities will be dismantled. Derived wastes and contaminated structures 
collected during the D&D will be identified and managed as transuranic mixed wastes. These wastes will 
be disposed of in the active Underground disposal unit panel before closure of that unit. 
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Closure of the Underground structures includes emplacement of a panel closure system in the panel 
access drifts, in accordance with the design in the HWFP. Shafts will be sealed as described in the HWFP. 
Shaft seals are designed to provide effective barriers to the inward migration of groundwater and the 
outward migration of gas and contaminated brine. Access roads, unneeded utilities, fences, and other 
structures built by the DOE to support WIPP operations will be removed, final grading and revegetation 
will be performed, and closure monuments will be installed. 

A record of the WIPP project will be listed in the public domain. Detailed records will be filed with local, 
state, and federal government agencies to ensure that the location of the WIPP site is easily determined. 
This information together with land survey data will be on record with the U.S. Geological Survey and 
other agencies as provided by the HWFP. The DOE will maintain permanent administrative authority 
over those aspects of land management assigned by law (i.e., by the permanent withdrawal legislation). 

The post-decommissioning phase includes active and passive institutional controls. Active institutional 
controls are projected to continue for at least the first 100 years after the final facility closure. Post-
closure surveillance is projected to consist of periodic drive-by patrols around the fenced perimeter and 
will include checks for fence and locked gate integrity and evidence of human activity. Post-closure 
surveillance activity will be documented. A passive institutional control system consisting of monuments 
or markers will be erected at the site to inform future generations of the WIPP repository location. Further 
descriptions of the institutional controls to be implemented after closure are found in the HWFP. 
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Nuclear Fuel, High-level, and Transuranic Wastes,” Subpart B, “Standards for Disposal” Code of Federal 
Regulations, as amended. 

40 CFR 194, “Criteria for the Certification and Re-certification of the Waste Isolation Pilot Plant’s 
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40 CFR 264, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal 
Facilities,” Code of Federal Regulations, as amended. 

DOE Manual 435.1-1, Change 2, 2011, Radioactive Waste Management Manual, June 8, 2011, 
U.S. Department of Energy, Washington, DC. 
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of Energy, Washington, DC. 
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Carlsbad Field Office, Carlsbad, NM. 

DOE/WIPP 95-2072, 1995, Conceptual Decontamination and Decommissioning Plan for the Waste 
Isolation Pilot Plant, January 1995, U.S. Department of Energy, Carlsbad Field Office, Carlsbad, NM. 

HWFP, Waste Isolation Pilot Plant Hazardous Waste Facility Permit (NM4891039088-TSDF) (current 
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17.0 MANAGEMENT, ORGANIZATION, AND INSTITUTIONAL 
SAFETY PROVISIONS 

17.1 INTRODUCTION 

The purpose of this chapter is to present information on the management, organization, and institutional 
safety provisions at the Waste Isolation Pilot Plant (WIPP) that support facility safety per 
U.S. Department of Energy (DOE) Standard DOE-STD-3009-94, Preparation Guide for U.S. Department 
of Energy Nonreactor Nuclear Facility Documented Safety Analyses. 

The objectives of this chapter are to describe (1) the overall structure of the organizations and entities 
involved in safety-related functions, including key responsibilities and interfaces; and (2) the safety 
programs that promote safety consciousness and morale, including safety culture, performance 
assessment, configuration and document control, occurrence reporting, and staffing and qualification. The 
WIPP is managed and operated by Nuclear Waste Partnership LLC (NWP). 

For safety analysis purposes, the Key Attributes (KA) of the NWP management, organization and 
institutional safety provisions described in this chapter are as follows: 

� KA 17-1: NWP implements an Integrated Safety Management System (ISMS) based on DOE 
Policy 450.4A, Integrated Safety Management System Policy. 

� KA 17-2: The responsibility for safe operation of WIPP lies with line management, 
culminating with the NWP President and Project Manager. 

� KA 17-3: Organizational roles and responsibilities for performing the NWP scope of work 
are specified. 

� KA 17-4: Safety performance is evaluated. 

� KA 17-5: Configuration management and document control provisions are implemented. 

� KA 17-6: NWP implements an Unreviewed Safety Question (USQ) process that meets the 
requirements of the Code of Federal Regulations, Title 10, Part 830.203 (10 CFR 830.203), 
“Unreviewed Safety Question Process.” 

� KA 17-7: Occurrence reporting processes that implement the requirements of Occurrence 
Reporting and Processing of Operations Information (DOE Order 232.2) are maintained. 

� KA 17-8: The Lessons Learned Program transmits information from onsite and offsite 
occurrences to NWP personnel to reduce the likelihood of repetition within NWP. 

� KA 17-9: Assessment and Corrective Action Processes are implemented to address safety 
reviews and performance assessments (WP 15-GM1000, General Management Assessments, 
and WP 15-PA4000, Self Assessments). 

� KA 17-10: Occupational Safety and Industrial Hygiene Programs for workers are 
implemented in accordance with the requirements of 10 CFR 851, “Worker Safety and Health 
Program” and WP 15-RA.01, Nuclear Safety and Worker Safety and Health Compliance 
Program. 

� KA 17-11: NWP safety programs incorporate the applicable Mine Safety and Health 
Administration (MSHA) requirements found in 30 CFR 57, “Safety and Health Standards – 
Underground Metal and Nonmetal Mines.” 
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A summary of organizational and safety management policies and program documents referenced in this 
chapter are summarized in Table 17.1-1. 

Table 17.1-1. Program References 

Document Number Title 

DOE/CBFO 09-3442 CBFO Integrated Safety Management System Description 

MC 3.1 Safety and Health Department 

MP 1.12 Worker Protection Policy 

MP 1.28 Integrated Safety Management 

MP 1.40 Management and Supervisor Training Qualifications 

TIM Waste Isolation Pilot Plant Training Implementation Matrix 

WP 02-AR3001 Unreviewed Safety Question Determination 

WP 02-RP.03 Waste Isolation Pilot Plant Human Factors Evaluation 

WP 09 Conduct of Engineering 

WP 10-2 Maintenance Operations Instruction Manual 

WP 12-ES3918 Reporting Occurrences in Accordance with DOE Order 232.2 

WP 12-IS.01-1 Industrial Safety Program – Postings, Warnings, and Hazard Identification 

WP 12-IS.01-6 Industrial Safety Program – Industrial Safety Program – Visitor, Vendor, User, Tenant, 
and Subcontractor Safety Controls 

WP 12-IS3002 Job Hazard Analysis and Performance and Development 

WP 13-1 Nuclear Waste Partnership LLC Quality Assurance Program Description 

WP 15-GM.02 Nuclear Waste Partnership Worker Safety & Health Program Description (NWP 
WSHPD) 

WP 15-GM.03 Integrated Safety Management System Description 

WP 15-GM1002 Issues Management Processing of WIPP Forms 

WP 15-PA.01 Operating Experience / Lessons Learned Program 

WP 15-PA1001 Safety Management Program Health Assessment Methodology 

WP 15-PA2000 Lessons Learned Bulletin Development 

WP 15-PS.2 Procedure Writer’s Guide 

WP 15-PS3002 Controlled Document Processing 

17.2 REQUIREMENTS 

The standards, regulations, and DOE orders required for establishing the safety basis for WIPP specific to 
management, organization, and institutional safety provisions include the following: 

� 10 CFR 830, “Nuclear Safety Management” 

� 10 CFR 851, “Worker Safety and Health Program” 

� 29 CFR 1910, “Occupational Safety and Health Standards” 

� 29 CFR 1926, “Safety and Health Regulations for Construction” 
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� 30 CFR 57, “Safety and Health Standards – Underground Metal and Nonmetal Mines” 

� 48 CFR 970.5223-1, “Integration of Environment, Safety, and Health into Work Planning and 
Execution” 

� DOE Order 210.2A, DOE Corporate Operating Experience Program 

� DOE Order 225.1B, Accident Investigations 

� DOE Order 231.1B, Environment, Safety, and Health Reporting 

� DOE Order 232.2, Occurrence Reporting and Processing of Operations Information 

� DOE Order 420.1B, Change 1, Facility Safety 

� DOE Order 422.1, Conduct of Operations Requirements for DOE Facilities 

� DOE Order 425.1D, Verification of Readiness to Start Up or Restart Nuclear Facilities 

� DOE Order 426.2, Personnel Selection, Training, Qualification, and Certification 
Requirements for DOE Facilities 

� 19.6.5 NMAC, “New Mexico Mine Safety Code for All Mines Including Open-cut 
and Open-pit” 

17.3 ORGANIZATIONAL STRUCTURE, RESPONSIBILITIES, AND 
INTERFACES 

This section summarizes the NWP organizational structure, responsibilities, and interfaces. The 
organizational structure and the allocation of roles and responsibilities within the organizational structure 
are subject to change. 

The DOE owns and has overall responsibility for the WIPP facility. NWP, as the Management and 
Operating Contractor (MOC) of WIPP, provides the management staff, sets the safety culture, issues 
policies, and implements programs. The NWP organizations and programs are developed and 
implemented to ensure and enhance facility safety. The NWP organization structure, responsibilities, and 
interfaces are summarized in Sections 17.3.1 and 17.3.2 and are identified in the following: 

� MP 1.28, Integrated Safety Management: This Management Policy identifies the NWP 
commitment to integrated safety management, the ISMS guiding principles, and safety 
responsibilities of the NWP President and Project Manager, department managers, line 
managers, and employees. 

� WP 13-1, Nuclear Waste Partnership LLC Quality Assurance Program Description: This 
document defines the NWP implementation of 10 CFR 830, “Nuclear Safety Management,” 
Subpart A, “Quality Assurance Requirements,” and DOE Order 414.1D, Quality Assurance. 

� WP 15-GM.03, Integrated Safety Management System Description: This document describes 
how safety and health are integrated into the work planning and execution at WIPP. 

Program documents described in Chapters 6.0 through 17.0 of this Documented Safety Analysis (DSA) 
identify program responsibilities and interfaces. 

NWP has access to URS Corporation, Washington Division (URS) corporate expertise in disciplines 
including waste management, risk assessment, safety analysis, environmental services, technical and 
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managers and employees to assess the effectiveness of all site processes in applying safety and 
environmental standards and requirements. 

The NWP President and Project Manager is responsible for leading the NWP management team. The 
management team is responsible for implementation of the ISMS described in Section 17.4.4. Through 
implementation of the ISMS, NWP integrates safety, health, and environmental protection into operations 
and planning and promotes interface between operations and operating services. 

The NWP organizational responsibilities are designed to support the following WIPP functions: 

� Site Infrastructure: Operation and control of surface Structures, Systems, and Components 
(SSCs) including utilities (e.g., electrical, water, sanitary waste); interface with offsite 
suppliers of electrical and water services. 

� Waste Operations: Operation of waste handling equipment, handling, storage, and disposal 
of transuranic (TRU) waste at WIPP. 

� Mining Operations: Underground operations, including Underground services for operation 
and control of underground SSCs; mining operations and ground control; hoisting operations 
for operation of the WIPP shafts and hoists. 

� Maintenance Operations: Maintenance of surface and underground SSCs. 

� Engineering: Design of new SSCs or modification of existing SSCs; review of proposed 
designs; geotechnical engineering; resolution of technical, maintenance, and operational 
problems; Fire Protection Program; configuration control. Geotechnical and radiological 
engineering are part of engineering. 

� Security: Onsite security of facility and personnel. 

� Emergency Management: Emergency management also to supplement facility operations 
for performance of surveillances and testing of fire protection systems. 

� Safety and Health: Industrial Safety and Hygiene (IS&H); occupational medical and 
radiological controls and dosimetry. 

� Radiological Controls and Dosimetry: Radiation safety. 

� Nuclear Safety: Criticality safety; development of DSAs and Technical Safety Requirements 
(TSRs); development and maintenance of the USQ process described in Section 17.4.1. 

� Regulatory/Environmental: Regulatory compliance; hazardous site-generated waste; 
environmental monitoring. 

� Performance Assurance: Implementation of DOE Order 226.1B, Implementation of 
Department of Energy Oversight Policy, through the identification of program and 
performance deficiencies and opportunities for improvement; supporting the development of 
programs that resolve deficiencies or address continuous improvement; establishing and 
effectively implementing corrective and preventive actions and sharing lessons learned. 

� Quality Assurance: Identification, development, and definition of quality requirements; 
interpretation and implementation of QA Program elements; review of quality-related 
procurements and performance of receipt inspections and vendor evaluations where 
appropriate; performance of assessments and audits. 
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� Procurement: Planning and preparation of procurements with the requisitioner; 
incorporation of project-specific safety requirements into subcontracts; submittal of relevant 
safety information to subcontractors; obtaining subcontractor safety qualifications for IS&H 
review; verifying subcontractor completion of training. 

� Business Management: Financial resources; accounting; material and property control; 
procurement services. Planning and scheduling; integration of technical programs, program 
development, and program reporting; strategic planning and long-term budget development; 
performance analysis; work scope priority recommendation. 

� Human Resources (Training): Coordination of personnel-related functions supporting 
facility safety, operations, planning and implementing the employee technical training 
programs, and certification/qualification of operating staff. 

� Communications: Public information programs, governmental affairs, technical outreach, 
and communications; visitor’s program at the WIPP; identification and resolution of issues 
between WIPP and outside institutions. 

� Transportation: External emergency management training provided to prepare emergency 
response personnel bordering the WIPP transportation routes and assist DOE with 
implementation; transportation of hazardous materials offsite. 

Responsibilities and interfaces of operations and operating service organizations, including line 
management, are identified in program documents described in Chapters 6.0 through 17.0 of this DSA. 

All personnel are responsible for identifying conditions adverse to safety. Safety concerns and near-
misses are reported using the WIPP form process described in WP 15-GM1002. This document 
implements the NWP issues management process, as described in Chapter 14.0. 

17.3.3 Staffing and Qualifications 

The WIPP management process for personnel selection, qualification, and training is conducted in 
accordance with DOE Order 426.2, resulting in trained and qualified personnel who can conduct plant 
operations in a safe and efficient manner. Facility staffing levels for normal day-to-day activities include a 
mix of management, administrative, maintenance, operations support, radiological control, and 
engineering personnel. Minimum staffing for TRU waste handling, including the ability to respond to 
potential accident environments, were evaluated in Waste Isolation Pilot Plant Human Factors 
Evaluation (WP 02-RP.03). The report concluded that “the facility staff is fully capable of accomplishing 
their responsibilities in potential accident environments involving the hazardous materials handled at the 
site.” The Emergency Management Emergency Response Organization Baseline Needs Assessment 
(DOE/WIPP 11-3471) identifies the minimum resources necessary to respond to a fire and simultaneous 
medical emergency and options for implementation. 

NWP has established required management training for designated NWP managers. The training 
requirements include (1) supervisory skills training (e.g., leadership, interpersonal communication, 
responsibility, and authority); and (2) management training (e.g., QA, emergency plans, facility 
modifications, environmental issues, and nuclear/industrial/radiation safety). The WIPP management and 
supervisor training qualifications are described in MP 1.40. 

WP 09 specifies the training requirements for the WIPP site cognizant system engineers. The cognizant 
system engineer concept is defined by DOE Order 420.1B, Change 1. 
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The WIPP Technical Training department has a training implementation matrix (TIM) as required by 
DOE Order 426.2. The TIM defines the administration of qualification and training programs, and 
establishes the responsibility, authority, and methods for implementing those programs. The TIM 
describes the operating organization, lists each position that is subject to DOE Order 426.2, and includes a 
matrix that shows the status of training and qualification programs relative to the requirements. 
Information related to specific operations and operating services personnel training is described in 
Chapters 6.0 through 11.0, 14.0, and 15.0 of this DSA. Details of training and qualification program 
development are described in Chapter 12.0.  

Staff safety performance is evaluated through a combination of activities described in Section 17.4.1. 

17.4 SAFETY MANAGEMENT POLICIES AND PROGRAMS 

The Worker Safety and Health Program Description (WSHPD) (WP 15-GM.02) and WP 15-GM.03 
identify the elements, methods, and processes by which NWP meets the requirements in 10 CFR 851 
while integrating with the ISMS description and the NWP Voluntary Protection Program (VPP), thus 
serving as the overall foundational base program description for worker safety and health. The NWP 
overall safety program is based primarily on integrating safety into operations and focuses on continuous 
improvement, which results in a proactive safety culture. 

The NWP safety and health policy and goals are described in MP 1.12 and MP 1.28. 

The Environmental, Safety, and Health Department, as the interpretive authority, is responsible for 
ensuring the NWP safety and health program meets the requirements of applicable safety and health 
regulations, DOE directives, and industry standards as described in MC 3.1. 

17.4.1 Safety Review and Performance Assessment 

The WIPP safety elements are periodically reviewed using various processes. Reviews focus on 
functional areas within the safety program, including industrial safety, fire protection, and hazardous 
material control. Feedback on the adequacy of controls is gathered, opportunities for improving the 
definition and planning of work are identified and implemented, and line and independent oversight are 
conducted. Processes used to perform safety reviews and assessments include the following: 

� Assessments: An integrated assessment process is used by NWP for conducting overall 
safety assessments of WIPP activities. Important components of the assessment program are 
management assessments and independent assessments, as described in WP 13-1. Assessment 
programs and procedures are discussed in Chapter 14.0. 

� Safety Reviews: NWP annually prepares a comprehensive ISMS report for NWP 
management review. It determines the effectiveness of the ISMS and WP 15-GM.02, and 
includes self-assessments and other evaluations performed by NWP. Areas of improvement 
are identified, reported, and tracked to closure via the NWP Commitment Tracking System.  

� Program Measures: NWP measures the effectiveness of ISMS program through both 
leading indicators and quantitative safety performance. NWP regularly monitors basic leading 
indicators. Quantitative safety performance issues are identified and monitored. 

� Nuclear Safety Reviews: WP 02-AR3001 implements the requirements of 10 CFR 830.203. 
The procedure includes screening criteria to determine whether a proposed activity requires 
further evaluation; identifies training requirements for evaluators and Nuclear Review Board 
members; and specifies documentation requirements. 
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Engineering change orders that propose changes to the waste handling process/equipment, 
changes to the waste configuration, procedure changes, maintenance work instructions, and 
discovery issues enter the USQ process in accordance with WP 02-AR3001. The USQ 
process documents any change, as mandated by 10 CFR 830.203. Positive USQ 
determinations are reviewed by the Nuclear Review Board prior to submittal to DOE 
for approval. 

� External Reviews: External reviews performed by groups such as the DOE Carlsbad Field 
Office, external regulatory agencies, Defense Nuclear Facilities Safety Board, and DOE 
headquarters evaluate the safety performance of WIPP, functional groups, and activities. 

17.4.2 Configuration Management and Document Control 

Design configuration management is described and implemented through the WP 09 series of procedures, 
which include requirements for design of new SSCs, design modifications to existing SSCs, and 
development of associated design documentation, such as drawings and specifications. The program 
includes requirements for design review documentation, system design descriptions, component labeling, 
as-built information, etc. Additional information concerning engineering design control is provided in 
Chapter 14.0. 

The process for review, approval, and cancellation of WIPP documents is controlled. WIPP procedures 
are written according to WP 15-PS.2, which references steps for procedure writing found in 
DOE-STD-1029-92, Writer’s Guide for Technical Procedures. Modifications to operating procedures are 
controlled and implemented through WP 15-PS3002. Changes to procedures identified or referenced in 
the DSA are evaluated using the USQ process in WP 02-AR3001. New and cancelled procedures are 
subject to the USQ process. Additional information concerning the WIPP Procedures Program is provided 
in Chapter 12.0. 

17.4.3 Occurrence Reporting and Lessons Learned 

The WIPP occurrence reporting process is described in WP 12-ES3918. The occurrence reporting 
procedure is used by the Facility Manager or his designee and the Facility Shift Manager or his designee 
to categorize events that occur during any activities, projects, and operations. Occurrence reporting 
directives require that notifications be timely in accordance with the significance of the occurrence and 
that written reports contain appropriate information describing the occurrence, significance, causal 
factors, and corrective actions. Timely information is provided to the DOE for occurrences/events that 
could adversely affect WIPP programs or equipment or the health and safety of workers, the public, and 
the environment. 

WP 12-ES3918 requires the event to be investigated to determine the causes and to develop corrective 
actions. Trending of occurrence report information is performed on a quarterly basis to determine whether 
there is a common causal factor, a series of causal factors, or contributing attributes that result in a 
recurring event. 

The WIPP Lessons Learned Program was established as required by DOE Order 210.2A and is 
implemented by Operating Experience / Lessons Learned Program (WP 15-PA.01). The Lessons 
Learned Program promotes continuing improvement in plant safety and reliability. Lessons Learned 
Bulletins are developed from information obtained from DOE safety notices, external occurrence reports, 
internal occurrence reports, internal investigative reports, and other pertinent industry documents. Lessons 
Learned Bulletins are distributed to the WIPP project participants and are available in the WIPP Lessons 
Learned Alerts database for future reference. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3372, REV. 4 
DOCUMENTED SAFETY ANALYSIS 

NOVEMBER 2013 17-9 

17.4.4 Safety Culture 

The WIPP mission is to dispose of TRU waste in an environmentally sound and safe manner. While 
accomplishing this mission, protection of the environment, the public, and the safety and health of 
employees is the number one priority for the conduct of operations. The management approach to 
occupational health and safety at WIPP emphasizes the integration of safety into all aspects of the WIPP 
facility. Top management is visibly involved in safety and health programs by establishing goals, 
approving management policies, providing accountability mechanisms, implementing site tracking 
systems, participating in employee communications, reviewing injury/illness trends, reviewing safety and 
health summaries, and providing resources to perform jobs safely. The WIPP management has 
communicated its expectations of site personnel and subcontractors regarding safety through policies, 
programs, and procedures.  

The NWP safety culture is developed and maintained through implementation of WP 15-GM.02 and 
WP 15-GM.03, which integrate the ISMS and the VPP, providing an effective, safety-conscious work 
environment. MP 1.28 requires NWP to systematically integrate safety into program management and 
work practices at all levels of the organization to accomplish the WIPP mission while protecting the 
workers, the public, and the environment. Managers are accountable for preplanning and involving 
employees in the preplanning process; ensuring the safe performance of work and conducting workplace 
inspections to ensure a safe work environment; and ensuring that hazards are identified and mitigated. 
Employees are accountable for identifying and reporting potential hazards and for being involved in 
implementing solutions, including stopping work if necessary, to prevent serious injury to personnel or 
damage to equipment.  

Safety and health processes, such as policies, plans, procedures, walk-around inspections, planning 
meetings, job hazard analyses, critiques, and feedback meetings, are the means by which the safety 
management functions are implemented and performed. Details regarding the specific processes 
implemented at WIPP to perform work safely are identified in WP 15-GM.02, DOE/CBFO 09-3442, and 
WP 15-GM.03. 

The NWP safety programs incorporate the following WIPP programs and initiatives to promote safety 
and involve workers in facility safety, and ensure that workers understand the potential risks to the facility 
and fellow workers. 

� Integrated Safety Management System: The ISMS description (DOE/CBFO 09-3442 and 
WP 15-GM.03) is the means by which worker safety and health requirements described by 
the NWP WSHPD are integrated into mission work activities performed by NWP. 

� Voluntary Protection Program: Management support is evidenced by the WIPP VPP Star 
recognition, which the DOE awarded to WIPP because of WIPP’s comprehensive health and 
safety program. VPP Star status was first awarded to the WIPP in 1994 and has been retained 
to date. The DOE VPP encourages recognition of successful leading-industry injury and 
illness prevention programs that result in reducing workplace hazards. The Worker Protection 
Program (WPP) and policy (MP 1.12) commits both management and employees to 
participation in worker protection. Its primary goal is the protection of workers, visitors, and 
the general public. The WPP is discussed in Chapter 8.0. The WPP implements the VPP 
requirements. 

� Worker Safety and Health Program Description: WP 15-GM.02, the NWP WSHPD, 
implements the specific requirements of 10 CFR 851, including identification of safety and 
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health standards, baseline surveys to be conducted to ensure protection of workers, and 
occupational health requirements, as well as flow down to applicable subcontractors. 

� Job Hazard Analysis: The job hazard analysis processes are described in WP 12-IS.01-1, 
WIPP ALARA Program Manual (WP 12-2), WP 12-IS.01-6, and WP 12-IS3002. 

� Safety Awareness Committee Required by the VPP and the WPP: This is the main safety 
committee created to promote employee involvement. 

Based on the unique nature of the WIPP repository, NWP safety programs incorporate the applicable 
Mine Safety and Health Administration requirements found in 30 CFR 57. 

NWP uses the following guiding principles as the basis for WP 15-GM.03 and its daily operation: 

� Line Management Responsibility for Safety 

� Clear Roles and Responsibilities 

� Competence Commensurate with Responsibilities 

� Balanced Priorities 

� Identification of Safety Standards and Requirements 

� Hazard Controls Tailored to Work Being Performed 

� Operations Authorization 

� Safety Culture Elements 

o Individual Attitude and Responsibility for Safety 

o Operational Excellence 

o Oversight for Performance Assurance 

o Organizational Learning for Performance Improvement 

A strong safety culture is a prerequisite and key to the effective integration of safety into all phases of 
work planning and execution. This core value of safety is fundamental to every work activity at WIPP and 
is the basis for the continued growth and strength of this safety culture. 
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List of Terms 

AC Administrative Control 

CBFO Carlsbad Field Office 
CFR Code of Federal Regulations 
CH contact-handled 
CMR Central Monitoring Room 
CVS Confinement Ventilation System 

DF Design Features 
DOE U.S. Department of Energy 
DSA Documented Safety Analysis 

FCLR Facility Cask Loading Room 
FM Factory Mutual 
FSM Facility Shift Manager 

gpm gallons per minute 

HalfPACT Half-Package Transporter 
HEPA High-efficiency Particulate Air 

ISBC Interim Safety Basis Changes 
ITV inspector’s test valve 

JCO Justification for Continued Operations 

LCO Limiting Conditions for Operation 
LCS Limiting Control Setting 
LOC Loss of Confinement 

MAR material-at-risk 
MOI Maximally Exposed Offsite Individual 
MgO magnesium oxide 

NFPA National Fire Protection Association 
NRC Nuclear Regulatory Commission 
NWP Nuclear Waste Partnership LLC 

PAC Programmatic Administrative Control 
PIV post indicator valve 
PPA Property Protection Area 
psig pounds per square inch gauge 

RH remote-handled 
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List of Terms (continued) 

SAC Specific Administrative Control 
SBS Safety Basis Supplement 
SL Safety Limit 
SLB2 Standard Large Box 2 
SMP Safety Management Program 
SR Surveillance Requirement 
SSC Structures, Systems, and Components 

TRU transuranic 
TRUDOCK TRUPACT-II Unloading Dock 
TRUPACT-II Transuranic Package Transporter Model II 
TRUPACT-III Transuranic Package Transporter Model III 
TSR Technical Safety Requirement 

UL Underwriters’ Laboratories 
USQ Unreviewed Safety Question 

WAC Waste Acceptance Criteria 
WHB Waste Handling Building 
WH CVS Waste Handling Confinement Ventilation System 
WIPP Waste Isolation Pilot Plant 
WDS WIPP Waste Data System (WWIS is a subset of WDS) 
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Section 1 
Use and Application 
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1.0 Use and Application 

Title 10, Code of Federal Regulations, Part 830 (10 CFR 830), “Nuclear Safety Management,” 
Section 205, “Technical safety requirements,” requires U.S. Department of Energy (DOE) 
contractors responsible for Hazard Category 1, 2, and 3 DOE nuclear facilities to develop 
Technical Safety Requirements (TSRs) that are based on the Documented Safety Analysis 
(DSA). 

This document contains the TSRs for the Waste Isolation Pilot Plant (WIPP) activities. This TSR 
document was prepared in accordance with guidance in DOE Guide 423.1-1A, Implementation 
Guide for Use in Developing Technical Safety Requirements and DOE-STD-1186-2004, 
Specific Administrative Controls. The derivation of TSRs and operational controls are contained 
in DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety Analysis, Chapter 5.0, 
Derivation of Technical Safety Requirements. 
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1.1 Definitions 

Note: Defined terms in this list appear in uppercase type throughout this TSR. 

Term Definition 

ACTIONS The steps listed in each requirement that are required to be 
performed when the specified Limiting Conditions for Operation 
(LCO) is not met.  

ACTIVITY The collection of tasks or steps commonly associated with a 
process. 

AFFECTED AREA The area identified by the Facility Shift Manager (FSM) that 
identifies the process area where a credited control is not available. 
The affected area is situationally determined.  

ATTENDED Individual in visual contact and in proximity to be able to control the 
item of interest.  

CLOSED SHIPPING 
CONTAINER 

Transuranic Package Transporter Model II (TRUPACT-II) or 
Half-Package Transporter Model (HalfPACT) with inner containment 
vessel lid and outer lid is sealed for transporting contact-handled 
(CH) waste  

OR 

Sealed TRUPACT-III shipping container with the lid sealed 

OR 

RH-TRU 72-B shipping container with the impact limiters in place 

OR 

10-160B shipping container with the impact limiters in place 

DESIGNATED ROUTE The direct route the fuel delivery truck travels from the security 
entrance to the fuel storage tank. 

The direct route travels east from the security entrance and turns 
left (north) onto the salt handling truck route to the fuel storage 
tanks on the left. 

OR 

The direct route travels south from the salt gate on the salt handling 
truck route to the fuel storage tanks on the right. 

DISPOSAL ROOM A room in the Underground in an active panel in which waste is 
emplaced. 

FREQUENCY How often a specific surveillance must be performed. 

IMMEDIATELY Term used as a completion time for action statements when a step 
is to be initiated as soon as possibly achievable after discovery 
without creating a less stable condition and pursued until complete. 
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1.1 Definitions (continued) 

IN-SERVICE A system, subsystem, train, component, or device performing its 
specified function. 

INTERIM SAFETY BASIS 
CHANGES (ISBC) 

A documented plan used to recover from a condition where the 
credited safety function has not been met or is newly identified. The 
ISBC SHALL include a description of the noncompliant condition, 
compensatory measures (as needed), and corrective actions.  

MODE Any one inclusive combination of applicable process area conditions 
used for assigning applicability of safety equipment and limits as 
specified in Table 1.2-1 with respect to the relative hazards present.

NOT OPERABLE A system, structure, or component is incapable to perform when it is 
not capable of performing its specified safety function(s) and when 
all necessary attendant instrumentation, controls, electrical power, 
cooling or seal water, lubrication, or other auxiliary equipment that 
are required for the system, subsystem, component, or device to 
perform its specified safety function(s) are also not capable of 
performing their related support safety function(s). The requirements 
for each system, structure, or component to be operable are defined 
in each LCO. Successful completion of surveillance requirements 
(SRs) within the specified frequency is required to declare a system, 
subsystem, component, or device as being operable. 

OPERABLE/ 
OPERABILITY 

A system, structure, or component is operable when it is capable of 
performing its specified safety function(s) and when all necessary 
attendant instrumentation, controls, electrical power, cooling or seal 
water, lubrication, or other auxiliary equipment that are required for 
the system, subsystem, component, or device to perform its 
specified safety function(s) are also capable of performing their 
related support safety function(s). The requirements for each 
system, structure, or component to be operable are defined in each 
LCO. Successful completion of surveillance requirements (SRs) 
within the specified frequency is required to declare a system, 
subsystem, component, or device as being operable. 

PROCESS AREA A defined area in the facility that may consist of a room, several 
rooms, or an entire area. A process area may be a portion of a 
facility or an entire facility area covered by a particular operation or 
procedure (see Table 1.1-1 for process area description). 

RESPONSE PLAN A document describing the planned action to be taken to comply 
with TSR requirements. The planned actions may include new or 
revised procedures, work control documents, an ISBC, and/or 
Unreviewed Safety Question (USQ Evaluations). 
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1.1 Definitions (continued) 

ROVING FIRE WATCH A roving inspection of affected areas for the purpose of looking for 
fire initiators or evidence of a fire in progress. Persons performing a 
roving fire watch look for and report fire or conditions that could 
cause a fire. In addition, these persons must be trained to recognize 
and extinguish an incipient fire and alert the appropriate personnel 
of the condition. 

SAFE CONFIGURATION Safe configuration is the minimization of risk during waste handling 
activities by placing CH AND/OR remote-handled (RH) waste in the 
least vulnerable location. The safe configuration SHALL be 
determined by the FSM. 

SHALL A mandatory requirement that must be complied with to maintain the 
requirements, assumptions, or conditions of the facility safety basis.

SPECIFIC 
ADMINISTRATIVE 
CONTROL (SAC) 

An administrative control (AC) that provides a specific preventive or 
mitigative function for accident scenarios identified in the DSA 
where the safety function has importance similar to, or the same as, 
the safety function of a Safety Structure, System, and Component 
(SSC) (e.g., discrete operator actions, combustible loading program 
limits, hazardous material limits protecting hazard analyses or 
facility categorization). 

SHIPPING CONTAINER Nuclear Regulatory Commission (NRC) –authorized type shipping 
package, excluding its contents. 

STATIC WASTE FACE A waste face that is declared by Waste Handling Operations that 
when no further waste emplacement will be occurring or waste 
emplacements have been stopped for a period of ≥ 10 days. 

SUSPEND WASTE 
HANDLING ACTIVITIES 

The minimum number of discrete steps needed to stop moving 
waste and place waste in a safe configuration. 

TIME OF DECLARATION The actual time when the FSM determines that an LCO or SR is not 
met. As soon as possible upon notification of a problem, the 
problem should be evaluated and a declaration made by the FSM if 
it is determined that an LCO is not met. Time specified for 
completion of an action is measured from the time of declaration 
unless otherwise specified within the action statement. 

TRANSPORT PATH The route belowground that the waste travels during waste handling 
activities between the Waste Shaft Station and the disposal room. 
The transport path includes the width of the drift between the ribs. 
Portable power centers, electrical distribution system, and connex 
boxes are acceptable in the transport path. 
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1.1 Definitions (continued) 

VEHICLE EXCLUSION 
ZONE 

The moving area surrounding the waste handling equipment in the 
transport path. The vehicle exclusion zone includes the leading 
escort, the waste handling equipment and the lagging escort. 

VERIFY/VERIFICATION To confirm and substantiate that an activity or condition has been 
implemented in conformance with requirements. Manipulation of 
equipment or instrumentation to conform to the specified 
requirement is not permitted.  

WASTE WASTE container is outside of a closed shipping container and may
be: 

CH – Defense transuranic (TRU) WASTE with a surface dose rate 
less than 200 millirem per hour per container. 

OR 

RH – Any of the various forms of high beta-gamma or neutron 
defense TRU waste requiring remote handling and with a surface 
dose rate equal to or greater than 200 millirem per hour per 
container but less than 1,000 rem per hour. 

OR 

Site-derived – Waste generated at the WIPP facility as a direct 
result of managing the TRU waste received from the generator 
sites. 

WASTE CONTAINER Payload container authorized for shipment in NRC Type B shipping 
packages (see Documented Safety Analysis, Table 3.3-6). 

WASTE FACE The area of the emplaced waste array where the waste is 
susceptible to damage from collisions, fires, explosions, and other 
events that could lead to a release of radiological material. 

WASTE HANDLING 
VEHICLES/EQUIPMENT 

Vehicles and equipment used to load, unload, transport, emplace, 
and retrieve waste. The Waste Shaft Conveyance is not waste 
handling equipment. 

WASTE HANDLING 
ACTIVITY(IES) 

Activities involving TRU waste being handled such as unloading, 
transporting, emplacing, retrieving outside a CLOSED SHIPPING 
CONTAINER, or loading WASTE into a SHIPPING CONTAINER to 
be returned to a generator site, or a magnesium oxide (MgO) sack 
being placed on the waste stack. 

WASTE SHAFT STATION The Waste Shaft Station includes the E-140/S-400 intersection and 
the portion of the S-400 drift from the E-140/S-400 intersection to 
the Waste Shaft. 
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1.1 Definitions (continued) 

Table 1.1-1. Process Area Description 

PROCESS AREA NAME PROCESS AREA DESCRIPTION 

CH BAY Area of the Waste Handling Building (WHB) used for CH WASTE 
CONTAINER WASTE HANDLING ACTIVITIES that includes the 
large bay area, which includes the TRUPACT-II Unloading Docks 
(TRUDOCKs), and Shielded Storage Room. 

ROOM 108 Area within the CH WHB used for CH WASTE HANDLING 
ACTIVITIES from TRUPACT-III.  

RH BAY Area of the WHB used for RH WASTE HANDLING ACTIVITIES 
that includes the large bay area of the WHB, the 140/25-ton 
crane, and the cask preparation station. 

HOT CELL COMPLEX Area of the WHB that includes the transfer cell, Cask Unloading 
Room, and the Upper Hot Cell. 

OUTSIDE AREA The aboveground areas external to the WHB within the Property 
Protection Area (PPA).  

UNDERGROUND The Waste Shaft Conveyance, WASTE SHAFT STATION, 
TRANSPORT PATH, and DISPOSAL ROOM(s). 

WASTE SHAFT 
ACCESS AREA 

Area of the WHB that includes the Facility Cask Loading Room 
(FCLR), Waste Conveyance Loading Room, Waste Shaft Collar 
Room, Waste Hoist Tower, and Waste Shaft. 
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1.2 Operational Modes 

The MODES for the applicable PROCESS AREAS are defined in Table 1.2-1. The WIPP 
consists of multiple PROCESS AREAS that perform specific independent functions in the 
accomplishment of its mission. In addition, the applicable MODES vary by PROCESS AREAS 
as indicated in Table 1.2-1. Therefore, each PROCESS AREA can be in a specific MODE 
independent of any other PROCESS AREA. Table 1.2-2 provides a matrix of MODES that are 
available for each PROCESS AREA. 

Table 1.2-1. Mode Descriptions 

MODE CONDITION 

WASTE HANDLING 

A MODE when WASTE is being handled OR 
moved outside of a CLOSED SHIPPING 
CONTAINER OR MgO is being placed on a 
WASTE stack. 

WASTE STORAGE 

A MODE that is used when WASTE is outside of a 
CLOSED SHIPPING CONTAINER when WASTE 
is not being handled or moved AND site-derived 
WASTE (when present in the CH Bay) is in a 
waste container with the lid closed and secured. 

DISPOSAL 
A MODE when no WASTE HANDLING 
ACTIVITIES are being conducted in the 
Underground. 

STANDBY 

A MODE when WASTE is not present OR when 
WASTE is in a CLOSED SHIPPING CONTAINER 
AND site-derived WASTE (when present in the 
CH Bay) is in a waste container with the lid closed 
and secured. 
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1.2 Operational Modes (continued) 

Table 1.2-2. MODE and Process Area Matrix 

MODE 
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WASTE HANDLING X X X X1 X X  

WASTE STORAGE X X X X1 X   

DISPOSAL      X  

STANDBY X X X X1 X   

1 NOTE: TSRs only apply in these modes when processing RH 10-160B waste 
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1.3 Frequency 

Purpose The purpose of this section is to explain the application and use of 
FREQUENCY notation. 

Background Each SR has a specified FREQUENCY in which the surveillance SHALL 
be performed. 

FREQUENCY 
Notation 

The FREQUENCY notations, as used in the SRs and elsewhere, are 
defined in Table 1.3-1. 

Use of FREQUENCY Failure to complete the LCO ACTION within the required FREQUENCY 
becomes an LCO violation. Failure to complete LCO SRs within the 
required FREQUENCY SHALL constitute failure to meet the LCO. For 
SRs, the FREQUENCY requirement is extended to 1.25 times the 
specified interval (SR 4.0.2). This extension applies only to the 
FREQUENCY specification for SRs; it does not apply to the completion 
time requirement for ACTION statements. The time extension is intended 
to provide operational flexibility for completion of SRs. It should not be 
relied upon as a routine extension of the specified interval. Dates and 
times that LCO SRs are performed SHALL be documented. Failure to 
complete the SR within the specified FREQUENCY (see Table 1.3-1), as 
qualified in the table notes, SHALL constitute an LCO violation. 

Table 1.3-1. Surveillance Requirement Frequency 

NOTATION FREQUENCY FREQUENCY +25% 

EACH SHIFT (Notes 1, 3) 12 hours 15 hours 

DAILY (Notes 1 and 2) 24 hours 30 hours 

WEEKLY 7 days 8 days 

MONTHLY 31 days 38 days 

PRIOR TO USE Note 1 N/A 

QUARTERLY 92 days 115 days 

SEMIANNUALLY 184 days 230 days 

ANNUALLY 365 days 456 days 

Note 1: PRIOR TO USE means the initial use of equipment at the beginning of the CH Waste Handling shift or the 
RH Waste Handling evolution. If the equipment selected for use is used several times throughout a CH 
Waste Handling shift or an RH evolution that requires multiple shifts to complete, the initial application of 
the surveillance is adequate for the balance of the CH shift or the RH evolution. 

Note 2: DAILY means that the surveillance is performed each day that the equipment/system is to be used and 
PRIOR TO USE. If a specific piece of equipment is not used each day, then the surveillance is not 
performed on inactive equipment until the equipment is IN-SERVICE. 

Note 3: For the UNDERGROUND, EACH SHIFT means every 12 hours (plus the 25% maximum extension) when 
personnel are present in the Underground.  
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1.4 Logical Connectors 

Purpose The purpose of this section is to explain the use and application of logical 
connectors. 

Background Logical connectors are used in TSRs to discriminate between (and yet 
connect) discrete conditions, ACTIONS, completion times, SRs, and 
FREQUENCIES. The logical connectors include the “AND” and “OR.” The 
physical arrangement of this connector on a page constitutes a specific 
meaning in accordance with the convention established in DOE G 423.1-1A.  

Use of Logical 
Connectors 

Several levels of logic may be used to state ACTIONS. These levels are 
identified by the placement (or nesting) of the logical connectors and by the 
number assigned to each ACTION. The first level of logic is identified by the 
first digit of the number assigned to an ACTION and the placement of the 
logical connector in the first level of nesting (for example, left justified with the 
number of the ACTION). The successive levels of logic are identified by 
additional digits of the ACTION number and by successive indenting of the 
logical connectors. 

When logical connectors are used to state a condition, usually only the first 
level of logic is used and the logical connector is left justified with the condition 
statement. In a few cases, successive levels of logic are used. This lower level 
is identified solely by indenting the logical connector because subparts of a 
condition statement are not numbered separately. 

When logical connectors are used to state a completion time, SRs, or 
FREQUENCY, only the first level of logic is used and the logical connector is 
left justified with the statement of the completion time, SR, or FREQUENCY. 

Definition of 
Logic Terms 

The defined terms of this section appear in capitalized type, bolded, and 
underlined throughout the TSR document. 

TERM DEFINITION 

AND Used to connect two or more sets of criteria that must 
both (all) be satisfied for a given logical decision. 

OR Used to denote alternate combinations or conditions, 
meaning either one or the other criterion are acceptable. 
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1.5 Completion Times 

Purpose The purpose of this section is to explain the use and application of completion 
times. 

Background The LCO specifies the lowest functional capabilities or performance levels that 
are required to ensure safe operation of the facility. The LCO identifies 
conditions for which these functional or performance requirements are not 
met, and the LCO states ACTION(s) that may be taken within a limited time 
(the completion time) or within a specified periodicity under these conditions. 
The ACTION statements provide interim remedial ACTION(s) or 
compensatory protection for the same safety concerns as the LCO while 
attempting to restore the functional capabilities or performance levels required 
by the LCO. Failure to complete the ACTION(s) within the completion time 
results in a violation of the LCO. 

Completion 
Time 

The completion time is the amount of time allowed to complete an ACTION. It 
is referenced to the TIME OF DECLARATION. 

If situations require entry into more than one condition within a single LCO 
(multiple conditions), the ACTION(s) for each condition SHALL be performed 
within the associated completion times. When in multiple conditions, separate 
completion times are tracked for each condition, starting from the TIME OF 
DECLARATION of the situation that required entry into the condition. 

Once a condition has been entered, subsequent discovery of subsystems, 
components, or variables that are NOT OPERABLE or not within limits as a 
result of cascading effects from entering the condition SHALL not result in 
separate entry into the condition. The ACTION(s) of the condition continue to 
apply to each additional failure, and completion times are based on initial entry 
into the condition. 

Entry into an LCO ACTION and LCO ACTION completion times SHALL be 
documented. 
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1.6 Interim Safety Basis Changes 

Purpose The purpose of this section is to establish the use and application for 
conditions that require an INTERIM SAFETY BASIS CHANGES (ISBC). 

Background In the lifetime of a facility, operational events, changes in conditions, and 
equipment failures are expected and do occur. 

Situations arise that require a disciplined approach to ensure that WIPP is 
maintained within the approved hazards. Due to the broad spectrum of the 
way equipment can fail, operational events can arise; preparation and 
approval of an ISBC may be required. The development, preparation, and 
approval of the ISBC will ensure that potential impacts to risk are evaluated, 
compensatory measures are established (if needed), and DOE approval of the 
disciplined approach or corrective actions to restore the safety function is 
obtained. 

ISBC include Justifications for Continued Operations (JCO) and Safety Basis 
Supplements (SBS). JCOs provide temporary relief from existing technical 
safety requirements. SBSs establish new temporary requirements to 
supplement the existing TSR. Both must be approved by DOE prior to 
implementation. 

ISBC The ISBC SHALL include a description of the noncompliant condition, 
compensatory measures (as needed), and corrective actions required to 
restore the safety function. The guidance of DOE G 424.1-1B, Implementation 
Guide for Use in Addressing Unreviewed Safety Questions and 
WP 12-NS3009, Interim Changes to the WIPP Safety Basis will be used to 
establish and document an appropriate set of temporary hazard controls  

Approval Nuclear Waste Partnership LLC (NWP) SHALL evaluate a discrepant as-found 
condition to determine if the condition requires the preparation, development, 
and approval of a ISBC. The ISBC SHALL be submitted to the approval 
authority for approval. 

ISBC JCO that change or supplement existing TSRs provided in the document 
SHALL be submitted to the approval authority for approval. 
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Section 2 
Safety Limits 
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2.0 Safety Limits 

As defined in 10 CFR 830.3, Safety Limits (SLs) are limits on process variables associated with 
those physical barriers (generally passive) that, if exceeded, could directly cause the failure of 
one or more barriers that prevent the uncontrolled release of radioactive or other hazardous 
material. The safety analysis for the WIPP did not specify any single limit that, if exceeded, 
could directly cause the failure of a barrier that prevents the release of radioactive or hazardous 
material. Therefore, there are no SLs. 

As defined in 10 CFR 830.3, Limiting Control Settings (LCSs) are associated with SLs and 
SHALL be conservatively selected such that automatic or manual protective action will correct 
the abnormal situation before an SL is exceeded. No SLs have been identified for the WIPP; 
therefore, there are no LCSs. 

Because there are no SLs, there is no explicit or implicit margin of safety. 
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Section 3/4 
Limiting Conditions for Operation 

and 
Surveillance Requirements 
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3.0 General Limiting Conditions for Operation 

10 CFR 830.3 defines LCOs as the lowest functional capability or performance level of safety 
SSCs, their support systems required for normal safe operation of the facility, and SPECIFIC 
ADMINISTRATIVE CONTROLS (SACs). 

LCO 3.0.1 LCOs Shall Be Met 

LCOs SHALL be met during the MODES or other specified conditions in 
the applicability, except as provided in LCO 3.0.2. 

LCO 3.0.2 ACTIONS Shall Be Met 

Upon discovery of a failure to meet an LCO, the associated ACTIONS 
SHALL be met. If the LCO is restored before the specified completion 
time expires, completion of the ACTIONS is not required, unless 
otherwise stated. 

LCO 3.0.3 ACTION Not Met or Not Provided 

When an LCO statement is not met and the associated ACTIONS are not 
met, or when an associated ACTION is not provided, the applicable 
PROCESS AREA SHALL be placed in a MODE or other specified 
condition in which the LCO is not applicable.  

If the LCO is applicable in all MODES, the applicable PROCESS AREA 
SHALL be placed in a SAFE CONFIGURATION. Activities SHALL be 
initiated IMMEDIATELY to place the applicable PROCESS AREA in a 
SAFE CONFIGURATION. 

Where corrective measures are completed that permit operation in 
accordance with the LCO or ACTIONS, completion of the ACTIONS 
required by LCO 3.0.3 is not required. 

continued
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3.0 General Limiting Conditions for Operation (continued) 

LCO 3.0.4 MODE Change 

When an LCO is not met, a MODE or other specified condition in the 
applicability SHALL not be entered, except when the associated 
ACTIONS to be entered permit continued operation in the MODE or other 
specified condition in the applicability for an unlimited period of time. 
LCO 3.0.4 SHALL not prevent changes in MODES or other specified 
conditions in the applicability that are required to comply with ACTIONS. 

Exceptions to LCO 3.0.4 are stated in the individual LCOs. When an 
individual LCO states that LCO 3.0.4 does not apply, it allows entry into 
MODES or other specified conditions in the applicability when the 
associated ACTIONS to be entered permit operation in the MODE or 
other specified condition for only a limited time. 

LCO 3.0.5 Return to Service 

Equipment removed from service or declared  NOT OPERABLE to 
comply with ACTIONS may be returned to service under Administrative 
Control (AC) solely to perform testing required to demonstrate its 
OPERABILITY or the OPERABILITY of other equipment. This is an 
exception to LCO 3.0.2 for the system returned to service under AC to 
perform the testing required to demonstrate OPERABILITY. 

LCO 3.0.6 Support Systems 

WIPP has no credited support systems. 
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4.0 General Surveillance Requirements 

SR 4.0.1 Surveillance Requirements Shall Be Met 

SRs SHALL be met during the MODES or other specified conditions in the 
applicability for individual LCOs unless otherwise stated in the SR. Failure 
to meet a surveillance SHALL constitute failure to meet the LCO. 

SR 4.0.2 FREQUENCY Shall Be Met 

Each SR SHALL be performed with the specified FREQUENCY. The 
required FREQUENCY of each SR is met if the SR is performed within 
1.25 times the specified time interval as identified in Table 1.3-1. The 25%
extension allowance is not applicable to non-periodic or conditional SRs. 
This exception is intended for operational flexibility both for scheduling 
and for performing surveillances. It should not be relied on as a routine 
extension of the specified interval. Failure to perform surveillance within 
the specified FREQUENCY SHALL constitute failure to meet the LCO, 
except as provided in SR 4.0.3. Surveillances do not have to be 
performed on NOT OPERABLE equipment or conditions outside specified 
limits. 

SR 4.0.3 FREQUENCY Extension and Exceptions 

Failure to perform a SR within 1.25 times the required time interval (TSR 
violation) SHALL constitute a failure to meet the OPERABILITY 
requirements for a limiting condition for operation, except as provided 
below for NOT OPERABLE equipment. 

If it is discovered that a surveillance was not performed within its required 
FREQUENCY, compliance with the requirement to declare the LCO not 
met may be delayed from the time of discovery (i.e., the actual time when 
the FSM or designee determines that an SR has not been met) up to 
24 hours or up to the limit of the specified FREQUENCY, whichever is 
less. This grace period is permitted to allow performance of the 
surveillance. If the surveillance is performed within the grace period, entry 
into ACTIONS is not required; however, failure to meet the SR 
FREQUENCY SHALL be reported in accordance with AC 5.2, 
Requirements for Deviations from TSRs. 

SR 4.0.4 MODE Changes 

Entry into a MODE or other specified condition SHALL not be made 
unless the SRs associated with the LCO have been met within their stated 
surveillance interval or as otherwise specified. 

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-5 

3/4.1 Fire Suppression Systems 

LCO 3.1.1 WHB Fire Suppression System  

The fire suppression system for the WHB SHALL be OPERABLE. An 
OPERABLE fire suppression system consists of the following elements: 

 Unobstructed flow path from tank 25-D-001A OR 25-D-001B to 
sprinklers; 

 Water supply static pressure at 411-PI-003-001, 411-PI-003-003, AND
411-PI-003-005 ≥ 105 pounds per square inch gauge (psig);  

 Either fire pump 45-G-601 OR 45-G-602 is OPERABLE with a 
capability to pump 1,500 gallons per minute (gpm) at ≥ 105 psig; AND

 ≥ 105,000 gallons of fire water available in the tank selected for fire 
water use. 

MODE  
Applicability 

WASTE HANDLING, WASTE STORAGE 

PROCESS AREA 
Applicability 

CH BAY, ROOM 108, RH BAY, WASTE SHAFT ACCESS AREA 

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

LCO 3.0.4 is not applicable when entering WASTE HANDLING MODE for the AFFECTED 
AREA per required ACTION D.5. OR E.3. 

 ------------------------------------------------------------------------------------------------------------------------------- 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. The flow path is obstructed 

OR 

The water supply static water 
pressure is < 105 psig. 

A.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS. 

IMMEDIATELY 

AND  

A.2 Stop hot work activities in 
WHB.  

1 hour 

AND  

A.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA.  

1 hour 

AND  

A.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND  

A.5 Restore firewater 
distribution system. 

24 hours 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Fire pumps 45-G-601 AND  
45-G-602 are NOT 
OPERABLE. 

B.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS. 

IMMEDIATELY 

AND  

B.2 Stop hot work activities in 
the WHB. 

1 hour 

AND  

B.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND  

B.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND  

B.5 Restore one fire pump to 
OPERABLE. 

24 hours 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. < 105,000 gallons of fire 
water available in the tank 
selected for fire water use. 

C.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS. 

IMMEDIATELY 

AND  

C.2 Stop hot work activities in 
WHB. 

1 hour 

AND  

C.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND  

C.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND  

C.5.1 Restore water supply tank 
to ≥ 105,000 gallons. 

24 hours 

 OR  

C.5.2 Align other tank with 
≥ 105,000 gallons of water. 

24 hours 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required ACTION and 
completion time for condition 
A.5 is not met. 

D.1 Stage a fire truck external to 
the WHB. 

1 hour 

AND  

D.2 Identify AFFECTED 
AREA(S). 

8 hours 

AND  

D.3 Establish temporary fire 
water distribution capability 
to AFFECTED AREA(S). 

24 hours 

AND  

D.4.1 Establish an alternate valve 
line up to restore fire water 
distribution to the RH BAY 
or CH WHB. 

24 hours 

 OR  

D.4.2 Establish a ROVING FIRE 
WATCH. 

24 hours 

AND  

D.5 Enter WASTE HANDLING 
MODE. 

24 hours 

AND  

D.6 Place AFFECTED AREA in 
STANDBY. 

14 days 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. Required ACTION and 
completion time for condition 
B.5 OR C.5.1 OR C.5.2 is not 
met. 

E.1 Stage a fire truck external to 
the WHB. 

1 hour 

AND  

E.2 Establish a ROVING FIRE 
WATCH. 

1 hour 

AND  

E.3 Enter WASTE HANDLING 
MODE. 

24 hours 

AND  

E.4 Place AFFECTED AREA in 
STANDBY. 

14 days 

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-11 

3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.1.1.1 VERIFY the water supply static pressure at each riser listed 
below is ≥ 105 psig: 

MONTHLY 

Riser Gauge Number 

CH BAY 411-PI-003-001 

ROOM 108 411-PI-003-003 

RH BAY 411-PI-003-005 

4.1.1.2 VERIFY the isolation valve for each riser listed below is 
locked open: 

MONTHLY 

Riser Isolation Valves 

CH BAY FW-411-V-001  

ROOM 108 FW-411-V-010 

RH BAY FW-411-V-052 

4.1.1.3 Deleted  

4.1.1.4 VERIFY valve FW-456-V-021 is locked closed. ANNUALLY 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

Surveillance Requirements (continued) 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.1.1.5 Open the inspector’s test valve (ITV) associated with each 
riser as identified below and VERIFY water flow through the 
associated riser: 

ANNUALLY 

Riser Inspector’s Test Valve 

CH BAY FW-411-V-023 and FW-412-V-002 

ROOM 108 FW-411-V-062 

RH BAY FW-411-V-042 and FW-411-V-044 

4.1.1.6 Perform an automatic start test of each fire pump to assure it 
starts at the pressure specified below. 

WEEKLY 

Fire Pump Setpoint 

45-G-601 (electric) ≥ 110 psig 

45-G-602 (diesel) ≥ 100 psig 

4.1.1.7 VERIFY fire pump is capable of supplying ≥ 1,500 gpm at 
≥ 105 psig net discharge.  

ANNUALLY 

4.1.1.8 VERIFY that the diesel supply tank contains ≥ 3/4 full tank of 
diesel. 

WEEKLY 

4.1.1.9 VERIFY that there are ≥ 105,000 gallons of fire water 
available within the water distribution system. 

EACH SHIFT 
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3/4.1 Fire Suppression System (continued) 

LCO 3.1.2 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicles Fire 
Suppression System 

The fire suppression system on the Liquid-fueled WASTE HANDLING 
Vehicles selected for use SHALL be OPERABLE. An OPERABLE fire 
suppression system consists of the following elements: 

 A charged fire suppressant system; 

 Detection circuit is IN-SERVICE. 

MODE  
Applicability 

WASTE HANDLING when in the VEHICLE EXCLUSION ZONE OR 
DISPOSAL ROOM 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Fire suppression system on 
Liquid-fueled Vehicle 
selected for use NOT 
OPERABLE. 

A.1 Place vehicle in a SAFE 
CONFIGURATION. 

IMMEDIATELY 

AND  

A.2.1 Replace noncompliant 
vehicle with a compliant 
vehicle. 

1 hour 

 OR  

A.2.2 Repair fire suppression 
system. 

PRIOR TO USE 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.1.2.1 VERIFY that the fire suppression system on the liquid-fueled 
WASTE HANDLING vehicles selected for use has not 
discharged.  

EACH SHIFT 

4.1.2.2 Perform a test of the fire suppression system controls. SEMIANNUALLY 

4.1.2.3 VERIFY no trouble lights are illuminated on the selected 
liquid-fueled WASTE HANDLING Vehicles. 

EACH SHIFT 
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3/4.2 Confinement Ventilation Systems 

LCO 3.2.1 CH Waste Handling (WH) Confinement Ventilation System 

The CH WH Confinement Ventilation System (CVS) SHALL be 
OPERABLE. An OPERABLE CVS consists of the following elements: 

 Exhaust fan 41-B-816 OR 41-B-817 SHALL be IN-SERVICE;  

AND 

 CH exhaust air SHALL flow through at least one stage of high 
efficiency particulate air (HEPA) filters in either filter unit 41-B-814 
OR 41-B-815 with ≥ 99% efficiency. 

MODE  
Applicability 

WASTE HANDLING, WASTE STORAGE 

PROCESS AREA 
Applicability 

CH BAY and ROOM 108 

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

LCO 3.0.4 is not applicable when entering WASTE HANDLING MODE for the AFFECTED 
AREA per required ACTON D.1. 

 ------------------------------------------------------------------------------------------------------------------------------- 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No exhaust fan 
IN-SERVICE. 

A.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS into CH BAY 
or ROOM 108. 

IMMEDIATELY 

AND 

A.2 Stop hot work activities in 
WHB.  

1 hour 

AND 

A.3 Remove liquid-fueled 
vehicles/equipment from RH 
BAY AND WASTE SHAFT 
ACCESS AREA.  

1 hour 

AND 

A.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND 

A.5 Restore one exhaust fan. 12 hours 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. CH WH exhaust air is not 
flowing through HEPA filter 
unit. 

B.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS into CH BAY 
or ROOM 108. 

IMMEDIATELY 

AND 

B.2 Stop hot work activities in 
WHB. 

1 hour 

AND 

B.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND 

B.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND 

B.5 Restore CH WH exhaust air 
through HEPA filter unit. 

12 hours 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. IN-SERVICE HEPA filter unit 
has no filter stage ≥ 99% 
efficiency. 

C.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS into CH BAY 
or ROOM 108. 

IMMEDIATELY 

AND 

C.2 Stop hot work activities in 
WHB. 

1 hour 

AND 

C.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND 

C.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND 

C.5 Restore one stage of the 
HEPA filter unit to ≥ 99% 
efficiency. 

12 hours 

D. Required ACTION and 
completion time for condition 
A.5 OR B.5 OR C.5 is not 
met. 

D.1 Enter WASTE HANDLING 
MODE. 

24 hours 

AND 

D.2 Place AFFECTED AREA in 
STANDBY. 

14 days 

continued

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-18 

3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.2.1.1 VERIFY one CVS exhaust fan 41-B-816 OR 41-B-817 IN-
SERVICE. 

DAILY 

4.2.1.2 VERIFY CH WH exhaust air is flowing from HEPA filter unit to 
exhaust fan. 

DAILY 

4.2.1.3 VERIFY one stage of HEPA filter in unit 41-B-814 AND 
41-B-815 has an efficiency of ≥ 99 %. 

ANNUALLY 
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.2 HOT CELL COMPLEX Confinement Ventilation System 
(currently not in use at WIPP) 

 The CVS SHALL be OPERABLE. An OPERABLE CVS consists of the 
following elements: 

 Exhaust fan 41-B-878A OR 41-B-878B SHALL be IN-SERVICE; 

 Exhaust air SHALL flow through two of the following filter units:  

41-B-877A, or 41-B-877B, or 41-B-877C; and 

 Filter units 41-B-877A AND 41-B-877B AND 41-B-877C SHALL have 
one stage of HELP filters with ≥ 99% efficiency. 

MODE  
Applicability 

WASTE HANDLING when processing 10-160B 

AND 

WASTE STORAGE when processing 10-160B 

PROCESS AREA 
Applicability 

HOT CELL COMPLEX  

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

LCO 3.0.4 is not applicable when entering WASTE HANDLING MODE for the HOT CELL 
COMPLEX per required ACTON D.1. 

 -------------------------------------------------------------------------------------------------------------------------------  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No exhaust fan 
IN-SERVICE. 

A.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
HOT CELL COMPLEX. 

1 hour 

AND 

A.2 Restore one exhaust fan. 12 hours 

B. HOT CELL COMPLEX 
exhaust air is not flowing 
through two HEPA filter units. 

B.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
HOT CELL COMPLEX. 

 1 hour 

AND 

B.2 Restore HOT CELL 
COMPLEX exhaust air 
through two HEPA filter 
units. 

12 hours 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. HEPA filter units 41-B-877A 
OR 41-B-877B OR 41-B-877C 
have no filter stage ≥ 99% 
efficiency. 

C.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
HOT CELL COMPLEX. 

1 hour 

AND 

C.2 Restore HEPA filters to 
≥ 99% efficiency. 

12 hours 

D. Required ACTION and 
completion time for condition 
A.2 OR B.2 OR C.2 is not met. 

D.1 Enter WASTE HANDLING 
MODE. 

24 hour 

AND 

D.2 Complete processing and 
disposing of RH drums from 
10-160B. 

7 days 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.2.2.1 VERIFY one CVS exhaust fan 41-B-878A OR 41-B-878B IN-
SERVICE. 

DAILY 

4.2.2.2 VERIFY HOT CELL COMPLEX exhaust air is flowing from at 
least two HEPA filter units to exhaust fan. 

DAILY 

4.2.2.3 VERIFY one stage of HEPA filter in units 41-B-877A AND 
41-B-877B AND 41-B-877C efficiency ≥ 99%. 

ANNUALLY 
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3/4.3 Vehicle/Equipment Control 

LCO 3.3.1 Vehicle Control in the OUTSIDE AREA 

Fuel delivery truck SHALL be controlled as follows: 

 Fuel delivery truck SHALL have a leading escort between the 
vehicle trap and the site refueling station; and 

 Fuel delivery truck SHALL stay on a DESIGNATED ROUTE. 

MODE  
Applicability 

At all times 

PROCESS AREA 
Applicability 

OUTSIDE AREA 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Leading escort not present 
or becomes disabled. 

A.1 Stop fuel delivery truck. IMMEDIATELY 

AND 

A.2 Establish a leading escort. IMMEDIATELY 

B. Fuel delivery truck deviates 
from DESIGNATED 
ROUTE. 

B.1 Direct fuel delivery truck 
back to DESIGNATED 
ROUTE. 

IMMEDIATELY 

AND 

B.2 VERIFY fuel deliver truck is 
on the DESIGNATED 
ROUTE. 

15 minutes 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.1.1 VERIFY fuel delivery truck has a leading escort.  each fuel shipment

4.3.1.2 VERIFY fuel delivery truck stays on DESIGNATED ROUTE or 
is returned to route IMMEDIATELY during delivery. 

each fuel shipment

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation may be 
recorded after completion of the ACTIVITY. 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.2 Vehicle/Equipment Control in the CH WHB 

Vehicle/equipment SHALL be controlled as follows: 

 Liquid-fueled vehicles/equipment SHALL be prohibited.  

MODE  
Applicability 

WASTE HANDLING, WASTE STORAGE 

PROCESS AREA 
Applicability 

CH BAY, ROOM 108 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Liquid-fueled vehicle/ 
equipment in CH BAY 
and/or ROOM 108. 

A.1 Remove liquid-fueled 
vehicle/equipment from 
CH BAY and/or ROOM 108. 

IMMEDIATELY 

  

  

  

  

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.2.1 VERIFY that there are no liquid-fueled vehicles in the 
CH BAY or ROOM 108. 

EACH SHIFT 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.3 Vehicle/Equipment Control in the WASTE SHAFT ACCESS AREA 

Vehicle/equipment SHALL be controlled as follows: 

 Liquid-fueled vehicles/equipment SHALL be prohibited in the 
Conveyance Loading Room during handling of CH WASTE.  

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA 

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

Liquid-fueled vehicles/equipment can be used to download equipment, materials, and supplies 
from the Conveyance Loading Room when RH WASTE is stored in the FCLR. 

 ------------------------------------------------------------------------------------------------------------------------------- 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Liquid-fueled vehicle/ 
equipment in WASTE SHAFT 
ACCESS AREA during 
handling of CH WASTE. 

A.1 Remove liquid-fueled 
vehicle/equipment from 
WASTE SHAFT ACCESS 
AREA.  

IMMEDIATELY 

  

  

  

  

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.3.1 VERIFY that there are no liquid-fueled vehicles in the WASTE 
SHAFT ACCESS AREA. 

Prior to declaring 
WASTE HANDLING 

MODE for CH WASTE 

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation may be 
recorded after completion of the ACTIVITY. 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.4 Deleted 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.5 Lube Truck Access Control in the UNDERGROUND 

The lube truck SHALL be prohibited in DISPOSAL ROOMS. 

MODE Applicability At all times 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Lube truck in DISPOSAL 
ROOM. 

A.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
DISPOSAL ROOM. 

IMMEDIATELY 

AND 

A.2 Stop maintenance activities 
in DISPOSAL ROOM. 

IMMEDIATELY 

AND 

A.3 Remove lube truck from 
DISPOSAL ROOM. 

IMMEDIATELY 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.5.1 VERIFY that the lube truck is not in DISPOSAL ROOM. EACH SHIFT 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 

Liquid-fueled vehicles/equipment SHALL be controlled during WASTE 
HANDLING ACTIVITIES as follows: 

 The TRANSPORT PATH SHALL be established prior to WASTE 
movement. The TRANSPORT PATH is situationally determined; 

 A VEHICLE EXCLUSION ZONE SHALL be established to escort the 
WASTE through the TRANSPORT PATH with the leading and the 
lagging escort; 

 The VEHICLE EXCLUSION ZONE SHALL be maintained from the 
S-400/E-140 intersection to the DISPOSAL ROOM entrance; 

 WASTE SHALL be moved in a VEHICLE EXCLUSION ZONE; 

 Non-WASTE handling vehicles/equipment SHALL be prohibited in the 
VEHICLE EXCLUSION ZONE; and 

 Only one liquid-fueled vehicle SHALL be in the VEHICLE 
EXCLUSION ZONE. 

---------------------------------------------------------NOTE----------------------------------------------------------- 

Liquid-fueled vehicles/equipment and non-WASTE handling equipment may enter the 
VEHICLE EXCLUSION ZONE to repair OR, replace disabled WASTE HANDLING 
EQUIPMENT. The exception does not apply to the lube truck. The lube truck is not allowed in 
the VEHICLE EXCLUSION ZONE. 

----------------------------------------------------------------------------------------------------------------------------- 

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. TRANSPORT PATH is not 
established. 

A.1 Stop moving WASTE. IMMEDIATELY 

AND 

A.2 Establish TRANSPORT 
PATH. 

1 hour 

  continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. VEHICLE EXCLUSION 
ZONE not established. 

B.1 Stop moving WASTE.  IMMEDIATELY 

AND 

B.2 Establish VEHICLE 
EXCLUSION ZONE. 

IMMEDIATELY 

C.  VEHICLE EXCLUSION 
ZONE not maintained. 

C.1 Stop moving WASTE.  IMMEDIATELY 

AND 

C.2 Establish VEHICLE 
EXCLUSION ZONE. 

IMMEDIATELY 

D. Non-WASTE handling 
vehicles/equipment in 
VEHICLE EXCLUSION 
ZONE. 

D.1 Move non-WASTE handling 
vehicles/ equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

OR 

D.2.1 Stop moving WASTE. IMMEDIATELY 

 AND 

D.2.2 Move non-WASTE handling 
vehicles/equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. More than one piece of 
liquid-fueled 
vehicle/equipment in the 
VEHICLE EXCLUSION 
ZONE. 

E.1 Move liquid-fueled 
vehicle(s)/equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

OR 

E.2.1 Stop moving WASTE. IMMEDIATELY 

 AND 

E.2.2 Move liquid-fueled 
vehicle(s)/equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

F. Leading or lagging escort of 
the VEHICLE EXCLUSION 
ZONE becomes disabled. 

F.1 Stop moving WASTE. IMMEDIATELY 

AND 

F.2 Replace disabled escort 
vehicle. 

1 hour 

G. CH WASTE HANDLING 
EQUIPMENT becomes 
disabled in the VEHICLE 
EXCLUSION ZONE. 

G.1 Repair OR replace disabled 
CH WASTE HANDLING 
EQUIPMENT. 

12 hours 

AND 

G.2 Complete WASTE 
emplacement. 

2 hours 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. RH WASTE HANDLING 
EQUIPMENT becomes 
disabled in the VEHICLE 
EXCLUSION ZONE. 

H.1 Repair disabled RH 
WASTE HANDLING 
EQUIPMENT. 

IMMEDIATELY 

AND 

H.2 Complete WASTE 
emplacement. 

12 hours 

I. Required ACTION and 
completion time for condition 
G.2 OR H.2 is not met. 

I.1 Develop an ISBC and 
submit to Carlsbad Field 
Office (CBFO) for approval. 

10 days 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.6.1 VERIFY TRANSPORT PATH established. 
Prior to WASTE 

movement 

4.3.6.2 VERIFY VEHICLE EXCLUSION ZONE established. 
Prior to WASTE 

movement 

4.3.6.3 Maintain VEHICLE EXCLUSION ZONE. 
During WASTE 

movement 

Note: The SR will be performed as specified by non-periodic frequencies. The SR documentation may be recorded 
after completion of the ACTIVITY. 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE 

Liquid-fueled vehicles and equipment SHALL be controlled in 
DISPOSAL ROOM during ACTIVITIES as follows: 

 Only WASTE HANDLING EQUIPMENT selected for WASTE 
HANDLING ACTIVITIES may approach the WASTE FACE during 
emplacement; 

 Liquid-fueled vehicles/equipment used for retrieval SHALL be 
limited to one piece of WASTE HANDLING EQUIPMENT AND 
one liquid-fueled non-WASTE HANDLING vehicle/equipment at 
the WASTE FACE; 

 Non-WASTE HANDLING vehicle/equipment SHALL be ≥ 25 feet 
from the WASTE FACE unless ATTENDED; and 

 Liquid-fueled WASTE HANDLING EQUIPMENT emplacing 
WASTE SHALL be ATTENDED. 

MODE  
Applicability: 

WASTE HANDLING 

PROCESS AREA 
Applicability: 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. More than one WASTE 
HANDLING VEHICLE 
approaching OR at WASTE 
FACE during emplacement. 

A.1 Stop moving WASTE. IMMEDIATELY 

AND 

A.2 Remove unauthorized 
vehicle. 

IMMEDIATELY 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Unauthorized vehicle/ 
equipment retrieving or 
supporting retrieval. 

B.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
CH DISPOSAL ROOM. 

IMMEDIATELY 

AND 

B.2. Remove unauthorized 
vehicle/equipment. 

IMMEDIATELY 

C. Non-WASTE HANDLING 
vehicle/equipment < 25 feet 
from the WASTE FACE and 
not ATTENDED. 

C.1 ATTEND non-WASTE 
HANDLING 
vehicle/equipment  

IMMEDIATELY 

OR 

C.2 Remove unattended 
vehicle/equipment. 

IMMEDIATELY 

D. Liquid-fueled WASTE 
HANDLING EQUIPMENT 
supporting operational 
activities < 25 feet from the 
WASTE FACE and not 
ATTENDED. 

D.1 ATTEND WASTE 
HANDLING 
vehicle/equipment  

IMMEDIATELY 

OR  

D.2 Remove unattended 
vehicle/equipment. 

IMMEDIATELY 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Ground control needed at 
the WASTE FACE. 

D.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
CH DISPOSAL ROOM. 

IMMEDIATELY 

AND  

D.2 Move liquid-fueled 
vehicles/equipment (i.e., 
WASTE HANDLING 
EQUIPMENT AND/OR 
liquid-fueled 
vehicle/equipment supporting 
retrieval) ≥ 25 feet from 
WASTE FACE. 

IMMEDIATELY 

AND  

D.3 Perform ground control. 7 days 

AND  

D.4 Move ground control 
equipment ≥ 25 feet from 
WASTE FACE. 

30 minutes 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. WASTE HANDLING 
EQUIPMENT becomes 
disabled at WASTE FACE. 

E.1 Move WASTE HANDLING 
EQUIPMENT ≥ 25 feet 
from WASTE FACE. 

IMMEDIATELY 

OR 

E.2.1 Place absorbent material on 
the salt floor of the 
DISPOSAL ROOM 
underneath fuel tank of the 
WASTE HANDLING 
EQUIPMENT. 

IMMEDIATELY  

 AND 

E.2.2 Repair WASTE HANDLING 
EQUIPMENT. 

PRIOR TO USE 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.7.1 VERIFY only one piece of WASTE HANDLING 
EQUIPMENT is emplacing WASTE at the WASTE FACE. 

EACH SHIFT when 
WASTE is being 

emplaced 

4.3.7.2 VERIFY only one piece of WASTE HANDLING 
EQUIPMENT AND one liquid-fueled non-WASTE 
HANDLING vehicle/equipment is used for retrieval. 

EACH SHIFT when 
retrieval is being 

conducted 

4.3.7.3 VERIFY non-WASTE HANDLING equipment is ≥ 25 feet 
from WASTE FACE when not ATTENDED. 

EACH SHIFT 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM 

Liquid-fueled vehicles/equipment SHALL be controlled in DISPOSAL 
ROOM as follows: 

 Liquid-fueled vehicles/equipment SHALL be ≥ 25 feet from the 
WASTE FACE, unless ATTENDED. 

MODE  
Applicability 

DISPOSAL 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Liquid-fueled vehicles/ 
equipment < 25 feet from the 
WASTE FACE are not 
ATTENDED.  

A.1 ATTEND liquid-fueled 
vehicles/equipment 

IMMEDIATELY 

OR 

A.2 Move liquid-fueled 
vehicles/equipment 
≥ 25 feet from WASTE 
FACE. 

2 hours 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.8.1 VERIFY liquid-fueled vehicles/equipment are≥ 25 feet from 
the WASTE FACE. 

EACH SHIFT 

4.3.8.2  VERIFY liquid-fueled vehicles/equipment < 25 feet from the 
WASTE FACE are ATTENDED. 

EACH SHIFT 
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3/4.4 Fuel Confinement 

LCO 3.4.1 Deleted 
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3/4.4 Fuel Confinement (continued) 

LCO 3.4.2 Fuel Barrier in the UNDERGROUND 

A STATIC WASTE FACE SHALL be protected as follows: 

 Absorbent material placed along the bottom edge.  

MODE  
Applicability 

At all times 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. STATIC WASTE FACE is 
not protected. 

A.1. Protect the STATIC 
WASTE FACE. 

IMMEDIATELY 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.4.2.1 VERIFY STATIC WASTE FACE is protected. When a STATIC 
WASTE FACE is 

declared by Waste 
Handling Operation or 
no later than 10 days 

after no WASTE 
emplacement  

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation 
may be recorded after completion of the ACTIVITY. 
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3/4.5 Waste Handling 

LCO 3.5.1 Deleted 
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3/4.5 Waste Handling (continued) 

LCO 3.5.2 Waste Handling in the WASTE SHAFT ACCESS AREA 

Access to the Waste Shaft Conveyance SHALL be controlled as 
follows: 

 The Waste Shaft Conveyance SHALL be present prior to moving 
WASTE into the Shaft Collar Room.  

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Waste Shaft Conveyance is 
not present. 

A.1 Stop WASTE HANDLING 
ACTIVITIES. 

IMMEDIATELY 

AND 

A.2 Remove WASTE from 
Shaft Collar Room. 

IMMEDIATELY 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.5.2.1 VERIFY Waste Shaft Conveyance is present prior to 
moving WASTE into the Shaft Collar Room. 

Prior to WASTE 
entering Shaft Collar 

Room 

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation 
may be recorded after completion of the ACTIVITY. 
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3/4.5 Waste Handling (continued) 

LCO 3.5.3 Waste Handling in the OUTSIDE AREA—Deleted 
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3/4.6 Compressed Gas Cylinder Program—Deleted 
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3/4.7 Noncompliant Container Response Program 

LCO 3.7.1 Noncompliant Container Response 

WASTE CONTAINERS received, processed, and disposed of SHALL 
be compliant with the WIPP Waste Acceptance Criteria (WAC). 

MODE  
Applicability 

At all times 

PROCESS AREA 
Applicability 

CH BAY, ROOM 108, RH BAY, HOT CELL COMPLEX, WASTE 
SHAFT ACCESS AREA, UNDERGROUND, OUTSIDE AREA 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Potentially noncompliant 
WASTE CONTAINER(s) 
identified. 

A.1 Locate potentially 
noncompliant WASTE 
CONTAINER(s). 

IMMEDIATELY 

AND 

A.2.1 Disposition 
noncompliant WASTE 
CONTAINER(s). 

10 days 

 OR 

A.2.2 Develop a RESPONSE 
PLAN and submit to 
CBFO for approval. 

10 days 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

 None.  
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3/4.8 Waste Hoist System 

LCO 3.8.1 Waste Hoist Brakes 

The Waste Hoist Brakes SHALL be OPERABLE prior to transporting 
WASTE.  

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA 

 ----------------------------------------------------------- NOTE ----------------------------------------------------------  

If CH WASTE HANDLING ACTIVITIES are suspended in the WASTE SHAFT ACCESS AREA, 
RH WASTE HANDLING ACTIVITIES may continue in the WASTE SHAFT ACCESS AREA 
when transferring RH WASTE from the HOT CELL COMPLEX to the WASTE SHAFT ACCESS 
AREA. 

 ----------------------------------------------------------------  --------------------------------------------------------------  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Waste Hoist Brakes NOT 
OPERABLE. Conveyance is 
not loaded with WASTE. 

A.1 SUSPEND WASTE 
HANDLING ACTIVITIES 
in WASTE SHAFT 
ACCESS AREA. 

IMMEDIATELY 

AND  

A.2 Restore Waste Hoist 
Brakes to OPERABLE 
status. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

AND  

A.3 Perform pre-operational 
testing on the Waste 
Hoist Brakes. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

continued
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3/4.8 Waste Hoist System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Waste Hoist Brakes NOT 
OPERABLE. Conveyance is 
loaded with WASTE and is 
present at the Collar or the 
Waste Shaft Station. 

B.1 Declare Waste Hoist  
NOT OPERABLE. 

IMMEDIATELY 

AND 

B.2 Do not introduce new CH 
WASTE into WASTE 
SHAFT ACCESS AREA. 

IMMEDIATELY 

AND  

B.3.1 Remain in WASTE 
HANDLING MODE. 

24 hours 

B.3.2 Remove WASTE from 
Waste Shaft 
Conveyance. 

1 hour 

B.3.3 Place WASTE in SAFE 
CONFIGURATION. 

24 hours 

AND 

B.4.1 SUSPEND WASTE 
HANDLING ACTIVITIES 
in WASTE SHAFT 
ACCESS AREA. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

B.4.2 Restore Waste Hoist 
Brakes to OPERABLE 
status. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

AND 

B.4.3 Perform pre-operational 
testing on Waste Hoist 
Brakes. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

continued
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3/4.8 Waste Hoist System (continued) 

ACTIONS (continued) 

C. Waste Hoist Brakes NOT 
OPERABLE Conveyance is 
loaded with WASTE and is 
between the collar and the 
Waste Shaft Station. 

C.1 Declare Waste Hoist 
NOT OPERABLE. 

IMMEDIATELY 

AND 

C.2.1 Do not introduce new CH 
WASTE into WASTE 
SHAFT ACCESS AREA. 

IMMEDIATELY 

 AND 

C.2.2 Remain in WASTE 
HANDLING MODE. 

48 hours 

AND 

C.3.1 Restore Waste Hoist 
Brakes. 

48 hours 

 AND 

C.3.2 Move conveyance to 
Collar or Waste Shaft 
Station. 

IMMEDIATELY 

AND 

C.4.1 Remove WASTE from 
Waste Shaft 
Conveyance. 

IMMEDIATELY 

 AND 

C.4.2 Place WASTE in SAFE 
CONFIGURATION. 

8 hours 

AND 

C.5 Perform pre-operational 
testing on Waste Hoist 
Brakes. 

PRIOR TO USE of the 
Waste Shaft 
Conveyance 

continued
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3/4.8 Waste Hoist System (continued) 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.8.1.1 VERIFY Waste Hoist Brakes pre-operational test was 
performed and brakes are OPERABLE. 

PRIOR TO USE of 
the Waste Shaft 
Conveyance for 
waste handling 

activities 

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR 
documentation may be recorded after completion of the ACTIVITY. 
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Section 5 
Administrative Controls 
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5.0 Administrative Controls 

5.1 Programs 

This section provides the provisions relating to organization and management, procedures, 
record keeping, reviews, and audits necessary to ensure safe operation of the facility. 

5.1.1 Specific Administrative Controls 

SACs provide a safety function equivalent to engineered controls that would be classified as 
Safety Class (SC) or Safety Significant (SS). Programs specifically credited in DOE/WIPP 
07-3372, Waste Isolation Pilot Plant Documented Safety Analysis, Chapter 3.0, Hazards and 
Accident Analysis, are provided in LCO/Surveillance format in Section 3/4: Limiting Conditions 
for Operations and Surveillance Requirements. 

Two of the SACs credited in the DSA were developed in the directed action format, provided 
below. The remaining SACs have been developed in the LCO format to facilitate consistent 
implementation and were provided in Section 3/4. 
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5.0 Administrative Controls (continued) 

5.1.1.1 UNDERGROUND Liquid-Fueled Vehicle/Equipment Inspection Program 

A program SHALL be established, implemented, and maintained to inspect liquid-fueled 
vehicles/equipment used for WASTE HANDLING ACTIVITIES and non-waste handling 
vehicle/equipment at the WASTE FACE. 

AC Statement Attributes of the liquid-fueled vehicles/equipment selected for use 
SHALL be verified PRIOR TO USE as follows: 

 VERIFY that there are no excessive leaks (i.e., battery 
compartment, hydraulic lines, fuel lines) as indicated by visible flow 
of fluid under pressure, puddles beneath the equipment, or 
abnormal loss of hydraulic fluid; 

 Fluid levels (i.e., engine oil, transmission fluid, hydraulic fluid, and 
brake fluid); 

 Lights and horn are IN-SERVICE. 

MODE  
Applicability 

WASTE HANDLING when in the VEHICLE EXCLUSION ZONE OR 
DISPOSAL ROOM 

DISPOSAL when in a DISPOSAL ROOM 

PROCESS AREA 
Applicability 

UNDERGROUND 

Critical Safety  
Function 

The inspection and maintenance of liquid-fueled WASTE HANDLING 
EQUIPMENT selected for use minimizes the likelihood of equipment 
malfunction that could initiate fires or Loss of Confinement (LOC) 
events. 

Bases Liquid-fueled vehicles are required in the CH WASTE and RH WASTE 
HANDLING ACTIVITIES and represent a hazard that must be 
minimized. VERIFICATION that there are no excessive leaks, fluid 
levels are properly maintained, and lights and horns are IN-SERVICE 
ensures that the WASTE HANDLING EQUIPMENT and liquid-fueled 
non-WASTE HANDLING vehicles/equipment selected for other 
operational activities such as ground control are safe to approach the 
WASTE FACE. 

The seals on hydraulic actuators are designed to prevent excessive 
leakage around the pistons; however, they are also intended to have a 
controlled seepage of oil, which lubricates the seal and prevents 
binding between the seal and the shaft of the ram. The presence of 
moisture or drops of hydraulic fluid near the seal is normal and 
desirable. This seepage is not a problem unless it becomes excessive 
and results in puddles of hydraulic fluid below the equipment. 
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5.0 Administrative Controls (continued) 

5.1.1.2  WASTE HANDLING Program—Pre-operational Checks of Surface WASTE 
HANDLING Vehicle/Equipment Inspections 

A program SHALL be established, implemented, and maintained to inspect surface WASTE 
HANDLING vehicles/equipment used for WASTE HANDLING prior to entering the WASTE 
SHAFT ACCESS AREA. 

AC Statement Attributes of the surface WASTE HANDLING vehicles/equipment 
selected for use SHALL be verified PRIOR TO USE in the WASTE 
SHAFT ACCESS AREA as follows: 

 VERIFY the design functions that initiate, control, or stop 
movement operate as designed; 

 For vehicles/equipment containing fluid reservoirs, VERIFY that 
there are no excessive leaks (i.e., battery compartment, hydraulic 
lines, fuel lines) as indicated by visible flow of fluid under pressure, 
puddles beneath the equipment, or abnormal loss of hydraulic fluid;

 For vehicles/equipment containing fluid reservoirs, VERIFY fluid 
levels (i.e., engine oil, transmission fluid, hydraulic fluid and brake 
fluid). 

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA 

Critical Safety  
Function 

The inspection and maintenance of surface WASTE HANDLING 
vehicle/equipment selected for use minimizes the likelihood of 
equipment malfunction that could initiate fires or LOC events. 

Bases Surface vehicles/equipment are required to move CH WASTE and 
RH WASTE into the WASTE SHAFT ACCESS AREA and represent a 
hazard that must be minimized. VERIFICATION of proper movement 
control, no excessive leaks, and properly maintained fluid levels 
ensures that the surface WASTE HANDLING vehicles/equipment 
entering the WASTE SHAFT ACCESS AREA protect WASTE 
CONTAINERS from fire and LOC events. 

For vehicles/equipment that include hydraulic reservoirs, seals on 
hydraulic actuators are designed to prevent excessive leakage around 
the pistons; however, they are also intended to have a controlled 
seepage of oil, which lubricates the seal and prevents binding between 
the seal and the shaft of the ram. The presence of moisture or drops of 
hydraulic fluid near the seal is normal and desirable. This seepage is 
not a problem unless it becomes excessive and results in puddles of 
hydraulic fluid below the equipment. 
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5.0 Administrative Controls (continued) 

5.1.2 Programmatic Administrative Controls 

The following Programmatic Administrative Controls (PACs) were identified in DOE/WIPP 
07-3372, Waste Isolation Pilot Plant Documented Safety Analysis, Chapter 3.0, Hazard and 
Accident Analysis. In general, PACs provide broad programmatic support for Safety 
Management Programs (SMPs) supporting defense-in-depth and worker safety as follows: 

 Training; and 

 Fire Protection Program. 

5.1.2.1 Training 

A training and qualification program for the operation staff SHALL be established, implemented, 
and maintained to ensure that operators are trained to properly operate the WASTE HANDLING 
EQUIPMENT during WASTE HANDLING ACTIVITIES. 

5.1.2.2 Fire Protection Program 

The WIPP Fire Protection Program SHALL be established to, at a minimum, provide for periodic 
inspection and testing of fire suppression to meet the requirements of the National Fire 
Protection Association (NFPA). The program includes combustible loading control for structures 
or areas of the facility with the potential to impact WASTE at WIPP and ensures that 
combustible loading is maintained such that small fires will not propagate into larger fires with 
sufficient heat to cause a release from WASTE CONTAINERS in close proximity to the fire. The 
Fire Protection Program includes control of transient combustible loading in the CH BAY, 
ROOM 108, RH BAY, WASTE SHAFT ACCESS AREA, OUTSIDE AREA, and 
UNDERGROUND. The combustible loading program will incorporate assumptions from the 
WIPP-023, Fire Hazard Analysis. 
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5.0 Administrative Controls (continued) 

5.1.2.3 Safety Management Programs 

This section contains commitments to SMPs. These SMPs may not be specifically credited in 
the accident analysis, but all are an important part of defense-in-depth. The cumulative effect of 
the programmatic details is important to facility safety and is an integral part of safe operations. 

WIPP SMPs are described in DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented 
Safety Analysis, as follows: 

Chapter 6.0 – Prevention of Inadvertent Criticality 

Chapter 7.0 – Radiation Protection 

Chapter 8.0 – Hazardous Material Protection 

Chapter 9.0 – Radioactive and Hazardous Waste Management 

Chapter 10.0 – Initial Testing, In-Service Surveillance, and Maintenance 

Chapter 11.0 – Operational Safety 

Chapter 12.0 – Procedures and Training 

Chapter 13.0 – Human Factors 

Chapter 14.0 – Quality Assurance 

Chapter 15.0 – Emergency Preparedness Program 

Chapter 16.0 – Provisions for Decontamination and Decommissioning 

Chapter 17.0 – Management, Organization, and Institutional Safety Provisions 

The SMP owners SHALL ensure the overall safety functions of an SMP are implemented and 
maintained. Management SHALL ensure facility-level assessments are performed according to 
WP 15-PA1001 as part of the continuous improvement process of the Integrated Safety 
Management System. 
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5.0 Administrative Controls (continued) 

5.2 Requirements for Deviation from TSRs 

5.2.1 General Requirements 

Written reports and oral notifications SHALL be submitted in accordance with DOE regulations 
regarding reporting requirements. These reports and notifications SHALL be prepared in 
accordance with approved procedures and SHALL be reviewed and approved by line 
management prior to submittal. 

5.2.2 Response to TSR Violations 

The following ACTIONS are required for response to a violation: 

a. Notify the DOE of the violation in accordance with the occurrence reporting 
program; and 

b. Prepare an Occurrence Report. 

5.3 Organization 

Lines of authority, responsibility, and communication SHALL be established for the highest 
management levels, through intermediate levels, to and including the operating organization 
positions. The individuals who train the operating staff, carry out radiological control functions, 
or perform quality assurance functions may report to the Operations Manager; however, they 
SHALL have sufficient organizational freedom to ensure their independence from operating 
pressures. 

5.3.1 Contractor Responsibilities 

The NWP Manager of Operations is responsible for overall operation of the WIPP facility. The 
Operations Manager SHALL delegate in writing the succession for this responsibility during any 
absences. 

The FSM is responsible for local command of WIPP operation. During any unavailability of the 
FSM, a qualified individual SHALL be designated to assume the management function. As part 
of this responsibility, the FSM SHALL ensure operation of the WIPP facility is in accordance with 
the approved TSRs. 

The Operations Manager and the FSM have the authority to take emergency actions in 
accordance with Section 1.7. 

5.3.2 Support Organizations 

Organizations provide support functions and personnel necessary for WIPP Operations as 
described in Chapter 17.0 of the WIPP DSA (DOE/WIPP 07-3372). The noted reference 
provides the information specified by the guidance in DOE G 423.1-1A. 
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5.0 Administrative Controls (continued) 

5.3.3 Minimum Operations Shift Complement 

The number of qualified managers and operators available SHALL be adequate to safely 
operate and support WIPP activities. Abnormal conditions SHALL be considered in determining 
operator assignments. Management SHALL provide additional personnel, as necessary, to 
support other activities. The minimum operations shift complement per shift for WIPP SHALL be 
as specified in Table 5.3.3-1. The supervisor availability will be described in facility procedures. 

Table 5.3.3-1. Minimum Operations Shift Complement 

MODE Personnel CH WASTE 
ACTIVITY/ACTIVITIES 

RH WASTE 
ACTIVITY/ACTIVITIES 

CH BAY  

AND 

ROOM 108 

UNDERGROUND 

AND 

WASTE SHAFT 
ACCESS AREA 

RH BAY 

AND 

HOT CELL 
COMPLEX  

UNDERGROUND 

AND 

WASTE SHAFT 
ACCESS AREA 

DISPOSAL FSM N/A 1 N/A 1 

Central Monitoring 
Room (CMR) 
Operator 

N/A 1 N/A 1 

WASTE 
HANDLING 

FSM 1 1 1 1 

CMR Operator 1 1 1 1 

Waste Handling 
Technician 

NOTE 1 NOTE 2 

RH-TRU 72-B 
Process 

2 
2 

10-160B 
Process 

2 

Radiological Control 
Technicians 

NOTE 3 NOTE 4 

RH-TRU 72-B 
Process 

1 
1 

10-160B 
Process 

1 

Waste Hoist Operator 0 1 0 1 

WASTE 
STORAGE 

FSM 1 N/A 1 N/A 

CMR Operator 1 N/A 1 N/A 

STANDBY FSM 1 N/A 1 N/A 

CMR Operator 1 N/A 1 N/A 

N/A = not applicable. 

NOTE 1. One Waste Handling technician per TRUDOCK position in operation, one per operating crane, and two for Room 108 
when processing TRUPACT-III. 

NOTE 2. One Waste Handling technician per transporter and/or one for each forklift or Facility Transfer Vehicle. 

NOTE 3. One per TRUDOCK position in operation and ROOM 108 when processing TRUPACT-III. 

NOTE 4. One Radiological Control Technician per transporter-forklift pair.  
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5.0 Administrative Controls (continued) 

5.4 Record Keeping 

Records SHALL be kept of all information supporting implementation of the TSRs as follows:  

a. MODE changes, TIME OF DECLARATION, planned and unplanned entry into LCO 
conditions, entering ACTIONS, determination of AFFECTED AREA, and SAFE 
CONFIGURATION;  

b. Maintenance activities, inspections, repairs, and replacements of SSCs specifically 
credited in the WIPP DSA; 

c. Calibration of instruments required by an SR; and 

d. Completion of SR.  

5.5 Reviews and Audits 

This section describes the methods established to conduct independent reviews and audits of 
all activities associated with maintaining compliance with the TSR. These methods may include 
creating an organizational unit or a standing or ad hoc committee, or assigning individuals 
capable of conducting these reviews. When an individual performs a review function, a cross-
disciplinary review determination may be necessary. Individual reviewers SHALL not review 
their own work or work over which they have direct responsibility. Management SHALL specify 
the functions, organizational arrangement, responsibilities, appropriate qualifications of 
reviewers, and reporting requirements of each functional element or unit that contributes to 
these processes. 

The goal of the review and assessment program is to provide a comprehensive program to 
provide senior level management with an assessment of facility operation and to recommend 
actions to improve nuclear safety and facility reliability. The program should include an 
assessment of the effectiveness of reviews conducted by facility staff. The goal of the 
independent oversight is to provide an outside look at day-to-day operations. The goal of the 
independent program is to VERIFY compliance with established NWP policies, programs, and 
procedures. 

The Operations Manager SHALL review activities affecting the safe operation of the WIPP to 
ensure that day-to-day activities are conducted in a safe manner. These reviews SHALL 
include, as a minimum, the following elements: 

a. USQ determinations; 

b. Proposed tests and experiments; 

c. Procedures and programs (required by the TSRs); 

d. Facility changes and modifications; 

e. TSR changes; 

f. Facility operation, maintenance, and testing; 

g. Lessons learned and operations experience summary; and 

h. Other safety-related issues. 
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5.0 Administrative Controls (continued) 

Additional reviews may be performed by individual reviewers or by a review committee. If 
individual reviews are used, reviewers SHALL not perform the above-required review of their 
own work or work for which they have direct responsibility. Reviewers SHALL possess sufficient 
education, experience, expertise, and safety analysis and technical training in the review subject 
area. When performing reviews, a cross-disciplinary determination is necessary. If a cross-
disciplinary review is deemed necessary, personnel of the appropriate discipline SHALL perform 
such reviews. 

5.6 TSR Control 

Proposed changes to the TSR SHALL be reviewed and approved by DOE prior to 
implementation. Changes to the TSR Bases may be made without prior DOE approval provided 
the changes do not involve any of the following: 

a. A change to an LCO or SR; 

b. A change that involves a USQ; 

c. A change to the way that OPERABILITY of the TSR could be met, applied, or 
interpreted. 

Changes to the bases that may be implemented without prior DOE approval will be provided to 
the DOE at least ANNUALLY. 
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5.0 Administrative Controls (continued) 

5.6.1 TSR Violations 

Purpose The purpose of this section is to establish the use and application of TSR 
violation criteria. 

Background WIPP is required to perform work in accordance with the safety basis and, in 
particular, with the hazard controls that ensure adequate protection of 
workers, the public, and the environment. 

The WIPP TSRs establish the limits, controls, and related actions that 
establish the specific parameters and requisite actions for the safe operation 
of WIPP. The TSRs govern the work and the hazards identified in the DSA for 
the facility. 

If WIPP violates a TSR notification of DOE is required. 

TSR Violation Violations of a TSR occur as a result of the following criteria: 

1. Failure to complete required ACTIONS within the specified completion 
time.  

2. Failure to perform an SR within the required FREQUENCY. 

3. Failure to comply with a directed ACTION SAC statement. 

4. Programmatic breakdown of a PAC (or SMP by reference). 

5. Failure to complete minimum shift staffing. 

NOTE: Determination of a programmatic breakdown is determined by tracking 
and trending noncompliances and deviations. Failure to maintain all aspects of 
one of these programs will not result in a violation unless the failure is 
significant enough to render the hazards and accident analysis assumptions 
invalid. Programmatic breakdown of a PAC (or SMP by reference) could also 
occur with a single event if the basis of the hazards and accident analysis is 
invalidated. 

Reporting Violations SHALL be reported. TSR notification and reporting requirements 
are provided in AC 5.2, Requirements for Deviations from TSRs. 

If evaluation of a potential PAC (or SMP by reference) issue does not 
constitute a programmatic violation, it would still constitute noncompliance with 
a hazard control. 

Causal  
Analysis 

A root cause analysis SHALL be performed on all TSR violations to determine 
the causal factors and apparent causes. 

Corrective 
Action Plan 

A corrective action plan SHALL be developed to address the causal factors 
and apparent causes and define the corrective actions to prevent recurrence. 
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5.0 Administrative Controls (continued) 

5.6.2 Conditions Outside TSR 

Purpose The purpose of this section is to establish the use and application for 
conditions outside a TSR. 

Background WIPP may take emergency actions that depart from an approved TSR when 
no ACTIONS consistent with the TSR are immediately apparent, and when 
these actions are needed to protect workers, the public, or the environment 
from imminent and significant harm. 

Conditions 
Outside TSR 

Emergency actions that depart from an approved TSR may be taken when no 
ACTIONS consistent with the TSR are IMMEDIATELY apparent, and when 
these actions are needed to protect workers, the public, or the environment 
from imminent and significant harm. Such actions must be approved by a 
person in authority as designated in the TSR. This authority is delegated to the 
FSM. 

In an emergency, if a situation develops that is not addressed by the TSR, the 
FSM SHALL take actions to correct or mitigate the situation. Also, the FSM 
may take actions that depart from a requirement in the TSRs provided that: 

1. An emergency situation exists; 

2. These actions are needed IMMEDIATELY to protect the workers, public, 
and environment from imminent and significant harm; and 

3. No ACTION consistent with the TSR can provide adequate or equivalent 
protection. 

If emergency action is taken, both a verbal notification and a written report 
SHALL be made to the DOE as soon as practical. If, during normal operations, 
an off-normal condition occurs that is not addressed by the TSRs, the FSM 
SHALL place the facility in a SAFE CONFIGURATION. The FSM SHALL 
contact Nuclear Safety to perform a USQ review to determine whether 
subsequent action requires DOE approval. If DOE approval is required, an 
ISBC SHALL be developed by the contractor to address any additional actions 
to be taken and approved by the DOE. 
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Section 6 
Design Features 
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6.0 Design Features 

Chapter 3.0 of the WIPP DSA identifies Design Features (DF) for which credit was taken. DFs 
by default are those SSCs that are passive and should remain constant throughout the life of 
the facility. Any changes to DFs that could affect the safe operation of the facility will be 
analyzed for safety implications and approved at the appropriate level prior to making such 
modifications through the NWP Unreviewed Safety Question Program. 

The following DFs are credited in the WIPP DSA (DOE/WIPP 07-3372) as performing a safety 
function: 

1. WHB including the Hot Cell Complex and the Waste Hoist Tower; 

2. TRUDOCK 6-ton Cranes; 

3. Facility Pallet; 

4. UNDERGROUND Liquid-fueled WASTE HANDLING Vehicles; and 

5. RH Bay Design. 

6.1 Waste Handling Building Including the Hot Cell Complex and the Waste Hoist 
Tower  

The WHB structure is designed to prevent structural failure or damage during and following 
operational or natural phenomenon events. The facility structure must withstand the effects of 
operational and natural phenomenon evaluation-basis accidents identified and evaluated in 
Chapter 3.0 of the WIPP DSA. 

The roof design and construction of the WHB, including the Hot Cell Complex and the Waste 
Hoist Tower prevents building collapse from snow/ice loading on the roof and impacting WASTE 
containers outside CLOSED SHIPPING CONTAINERS. The noncombustible construction of the 
WHB, including the Hot Cell Complex and the Waste Hoist Tower, provide a confinement barrier 
for radioactive or hazardous material releases occurring inside the WHB. The WHB structure 
provides a passive confinement function for the potential release of radioactive materials. The 
WHB structure is also designed to prevent structural failure from natural phenomenon events. 
The WHB structure minimizes fire propagation into and within the building. 

6.2 TRUDOCK 6-ton Cranes 

The CH BAY TRUDOCK 6-ton cranes are designed to lift loads associated with TRUPACT-II 
and HalfPACT shipping containers and hold their load during loss of power. 

6.3 Facility Pallet 

The facility pallet has a solid metal surface designed to provide a contiguous flame barrier 
between a fire and the WASTE. The facility pallet minimizes waste container damage from a fire 
and prevents direct flame impingement on waste containers. 
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6.0 Design Features (continued) 

6.4 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicles 

The UNDERGROUND liquid-fueled WASTE HANDLING vehicles SHALL be designed to 
prevent and/or mitigate fires. The design includes fuel tanks and fuel delivery systems within the 
metal body of the vehicle, metal hydraulic fluid reservoirs and reinforced hydraulic delivery 
systems with exception to the underground transporters. The underground transporters have 
nylon reinforced elastomer fuel cells enclosed in metal. UNDERGROUND WASTE HANDLING 
vehicles contains hydraulic fluid with high ignition temperatures. These design features reduce 
the likelihood of fire initiation from collisions. 

6.5 RH Bay Design 

The RH Bay is designed with a sloped floor and drain such that in the event of a fuel spill or the 
release of flammable liquids in the RH Bay, the floor slope will direct the flow away from the 
rollup door/common wall between the RH and CH Bays. The safety function of the RH Bay 
design reduces the consequences of fuel pool fires from impacting CH waste in the CH Bay. 
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Appendix A 
Bases 
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B3/4.0 General Application 

B3.0 General Limiting Conditions for Operation 

Bases 

Background 
Summary: 

LCOs 3.0.1 through 3.0.5 establish the general requirements applicable 
to all LCOs at all times, unless otherwise stated. The general 
requirements contained in LCOs 3.0.1–3.0.5 provide overall rules to 
guide the use and application of the specific requirements of the LCOs 
in Section 0 of the TSRs. When exceptions to the general requirements 
contained in LCOs 3.0.1–3.0.5 are allowed, they are stated as notes in 
the individual LCO. 

LCO 3.0.1 LCO Shall be Met 

LCO 3.0.1 establishes the applicability statements within each LCO as 
the requirement for conformance to the LCO. This statement indicates 
that the LCO is only required to be met when the conditions of the 
applicability statement are met. However, if the applicability statement is 
met, the LCO must also be met. This ensures safe operation of the 
facility. The ACTIONS establish the remedial measures that must be 
taken within specified completion times when required LCOs are not met 
as required by LCO 3.0.2. 

An SR that requires the removal of equipment from service does not 
constitute failure to meet an LCO. Individual surveillance procedures 
SHALL describe the appropriate limitations beyond which an out-of 
tolerance condition would exist. 

Measurement devices used to demonstrate compliance with LCOs 
SHALL be calibrated to plant design, manufacturer’s specifications, 
and/or industry standards. 

LCO 3.0.2 LCO ACTIONS Shall be Met 

LCO 3.0.2 establishes that, on discovery of a failure to meet an LCO, 
the associated ACTIONS SHALL be met within the specified completion 
time. The completion time of each ACTION is applicable from the TIME 
OF DECLARATION or other time as specified in the LCO. The 
ACTIONS establish those remedial measures that SHALL be taken 
within specified completion times when the requirements of an LCO are 
not met. 

This LCO establishes that: 

 Completion of the ACTIONS within the specified completion times 
constitutes compliance with an LCO. 

 Completion of the ACTIONS is not required when an LCO is met 
within the specified completion time, unless otherwise specified. 

 continued
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B3/4.0 General Application (continued) 

B3.0 General Limiting Conditions for Operation (continued) 

Bases (continued) 

LCO 3.0.2 
(continued) 

There are two basic types of ACTIONS. The first type of ACTION 
specifies a time limit in which the LCO SHALL be met. This time limit is 
the completion time to restore a NOT OPERABLE system or component 
to OPERABLE status or to restore variables to within specified limits. If 
this type of ACTION is not completed within the specified completion 
time, a shutdown may be required to place the applicable PROCESS 
AREA in a MODE or condition in which the LCO is not applicable. 
(Whether stated as an ACTION or not, restoration of NOT OPERABLE 
equipment or condition to within limits is an action that may always be 
considered on entering ACTIONS.) 

The second type of ACTION specifies the remedial measures that 
permit continued operation of the facility not further restricted by the 
completion time. In this case, conformance to the ACTIONS provides an 
acceptable level of safety for continued operation. 

Completion of ACTIONS is not required when an LCO is met or is no 
longer applicable within the associated completion times, unless 
otherwise stated in the individual LCO. 

The completion times of the ACTIONS are also applicable when a 
system or component is intentionally taken out of service. The reasons 
for intentionally relying on the ACTIONS include, but are not limited to, 
the performance of surveillances, preventive maintenance, corrective 
maintenance, the investigation of operational problems, or planned 
facility modifications with no increased risk. ACTIONS for these reasons 
SHALL be performed in a manner that does not compromise safety. It is 
not intended that ACTIONS be intentionally entered for operational 
convenience. This requirement is to limit routine, voluntary removal of 
redundant or standby equipment from service in lieu of other alternatives 
that would result in redundant or standby equipment being OPERABLE. 
This limits the time that subsystems or trains of a safety system are NOT 
OPERABLE. It also limits the time that other conditions exist that result 
in LCO 3.0.3 being entered. If the SR completion time exceeds the 
completion time, then the applicable ACTION must be completed. 

continued
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B3/4.0 General Application (continued) 

B3.0 General Limiting Conditions for Operation (continued) 

Bases (continued) 

LCO 3.0.3 ACTION Not Met or Not Provided 

LCO 3.0.3 establishes the ACTIONS that SHALL be implemented when 
an LCO is not met:  

1. Associated ACTIONS and completion times are not met and no other 
condition applies. 

2. The condition of the facility is not specifically addressed by the 
associated ACTIONS. This means that no combination of conditions 
stated in the ACTIONS corresponds exactly to the actual condition of 
the facility. Sometimes, possible combinations of conditions are such 
that entering LCO 3.0.3 is warranted; in such cases, the ACTIONS 
specifically state a condition corresponding to such combinations 
and also that LCO 3.0.3 must be entered. 

This LCO is intended to provide a “safe harbor” provision when either 
the ACTION cannot be complied with, or the ACTION cannot be 
complied with within the specified completion time when an LCO is not 
met. It also provides a default ACTION when the facility is in a condition 
that is indeterminate or is not readily categorized into the specified limits 
of an LCO. Entry into LCO 3.0.3 and completion of the associated 
ACTIONS within the required completion time does not in and of itself 
constitute a violation of a TSR. 

LCO 3.0.4 MODE Change 

LCO 3.0.4 establishes limitations on changes in MODES or other 
specified conditions in the applicability when an LCO is not met. It 
precludes placing the applicable PROCESS AREA in a different MODE 
or other specified condition when the following exists: 

1. The requirements of an LCO in the MODE or other specified 
condition to be entered are not met; and  

2. Continued noncompliance with these requirements would result in 
requiring that the applicable PROCESS AREA be placed in a MODE 
or other specified condition in which the LCO does not apply with the 
ACTIONS. 

continued
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B3/4.0 General Application (continued) 

B3.0 General Limiting Conditions for Operation (continued) 

Bases (continued) 

LCO 3.0.4 
(continued) 

Compliance with ACTIONS that permit continued operation of the 
applicable PROCESS AREA for an unlimited period of time in an 
applicable MODE or other specified condition provides an adequate 
level of safety for continued operation. This is without regard to the 
status of the applicable PROCESS AREA before or after the MODE 
change. Therefore, in such cases, entry into a MODE or other condition 
in the applicability may be made in accordance with the provisions of the 
ACTIONS. The provisions of this LCO SHALL not be interpreted as 
endorsing the failure to exercise the good practice of restoring systems 
or components to OPERABLE status before applicable PROCESS 
AREA is allowed to change MODES. 

The provisions of LCO 3.0.4 SHALL not prevent changes in MODES or 
other specified conditions in the applicability that are required to comply 
with ACTIONS. 

When changing MODES or other specified conditions while in a 
condition (in compliance with LCO 3.0.4 or where an exception to LCO 
3.0.4 is stated), the ACTIONS define the remedial measures that apply. 
Surveillances do not have to be performed on the associated NOT 
OPERABLE equipment (or on variables outside the specified limits), as 
permitted by SR 4.0.1. Therefore, a change in MODE or other specified 
condition in this situation does not violate SR 4.0.1 or 4.0.4 for those 
surveillances that do not have to be performed because of the 
associated  NOT OPERABLE equipment. However, SRs SHALL be met 
to demonstrate OPERABILITY before declaring the associated 
equipment OPERABLE (or variable within limits) and restoring 
compliance with the affected LCO. 

LCO 3.0.5 Return to Service 

LCO 3.0.5 establishes the allowance of restoring equipment to service 
under ACs when it has been removed from service or declared  NOT 
OPERABLE to comply with ACTIONS. The sole purpose of this LCO is 
to provide an exception to LCO 3.0.2 to allow the performance of SRs to 
demonstrate the following:  

1. OPERABILITY of the equipment being returned to service; and 

2. OPERABILITY of other equipment. 

The ACs are to ensure the time the equipment is returned to service in 
conflict with the requirements of the ACTIONS is limited to the time 
absolutely necessary to perform the allowed SR. This LCO does not 
provide time to perform any other preventive or corrective maintenance. 
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B3/4.0 General Application (continued) 

B4.0 

Bases 

General Surveillance Requirements 

Background 
Summary 

SRs 4.0.1 through 4.0.4 establish the general requirements applicable to 
all SRs and apply at all times, unless otherwise stated. 

SR 4.0.1 SR 4.0.1 establishes the requirement that SRs SHALL be met during the 
MODES or other specified conditions in the applicability for which the 
requirements of the LCO apply, unless otherwise specified in the 
individual SRs. This SR ensures that surveillances are performed to 
VERIFY the OPERABILITY of systems and components and those 
variables are within specified limits. Failure to meet a surveillance within 
the specified FREQUENCY, in accordance with SR 4.0.2, constitutes a 
failure to meet an LCO. 

Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Nothing in this SR, however, is to be 
construed as implying that systems or components are OPERABLE 
when: 

1. The systems or components are known to be NOT OPERABLE, 
although still meeting the SRs; and 

2. The requirements of the surveillance(s) are known not to be met 
between required surveillance performances. 

Surveillances do not have to be performed when the applicable 
PROCESS AREA is in a MODE or other specified condition for which the 
requirements of the associated LCO are not applicable, unless otherwise 
specified. 

Surveillances, including surveillances invoked by ACTIONS, do not have 
to be performed on NOT OPERABLE equipment because the ACTIONS 
define the remedial measures that apply. SRs have to be met in 
accordance with SR 4.0.2 before returning equipment to OPERABLE 
status. 

Upon completion of maintenance, appropriate post-maintenance testing 
is required to declare equipment OPERABLE. This includes meeting 
applicable SRs in accordance with SR 4.0.2. Post-maintenance testing 
may not be possible in the current MODE or other specified conditions in 
the applicability because the necessary facility parameters were not 
established. In these situations, the equipment may be considered 
OPERABLE, provided that testing has been satisfactorily completed to 
the extent possible and that the equipment is not otherwise believed to be 
incapable of performing its function. This SHALL allow operation to 
proceed to a MODE or other specified condition where other necessary 
post-maintenance tests can be completed. 

continued
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B3/4.0 General Application (continued) 

B4.0 General Surveillance Requirements (continued) 

Bases (continued) 

SR 4.0.2 SR 4.0.2 establishes the requirements for meeting the specified 
FREQUENCY for surveillances and any ACTION with a completion time 
that requires the periodic performance of the ACTION on an interval-
based schedule (e.g, “every 6 days”). 

SR 4.0.2 permits a 25% extension of the interval specified in the 
FREQUENCY. This facilitates surveillance scheduling and considers 
facility operating conditions that may not be suitable for conducting the 
surveillance (e.g., transient conditions or other ongoing surveillance or 
maintenance activities). 

The 25% extension does not significantly degrade the reliability that 
results from performing the surveillance at its specified FREQUENCY. 
This is based on the recognition that the most probable result of any 
particular surveillance being performed is the VERIFICATION of 
conformance with the SRs. The exceptions to SR 4.0.2 are those 
surveillances for which the 25% extension of the interval specified in the 
FREQUENCY does not apply. These exceptions are stated in the 
individual SRs. An example of where SR 4.0.2 does not apply is a 
surveillance with a FREQUENCY of “in accordance with another DOE 
regulation.” The requirements of regulations take precedence over the 
TSRs. The TSRs cannot, in and of themselves, extend a test interval 
specified in the regulations. Therefore, there would be a note in the 
FREQUENCY stating, “SR 4.0.2 is not applicable.” 

As stated in SR 4.0.2, the 25% extension also does not apply to the initial 
portion of a periodic completion time that requires performance on an 
interval basis. The 25% extension applies to each performance after the 
initial performance. The initial performance of the ACTION, whether it is a 
particular surveillance or some other remedial action, is considered a 
single ACTION with a single completion time. One reason for not allowing 
the 25% extension to this completion time is that such an ACTION usually 
verifies that no loss of function has occurred by checking the status of 
redundant or diverse components or accomplishes the function of the 
NOT OPERABLE equipment in an alternative manner. 

The provisions of SR 4.0.2 are not intended to be used repeatedly as an 
operational convenience to extend surveillance intervals or periodic 
completion time intervals beyond those specified. 

continued
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B3/4.0 General Application (continued) 

B4.0 General Surveillance Requirements (continued) 

Bases (continued) 

SR 4.0.3 SR 4.0.3 establishes the flexibility to defer declaring affected equipment 
NOT OPERABLE or an affected variable outside the specified limits when a 
surveillance has not been completed within the specified FREQUENCY. A 
delay period of up to 24 hours applies from the time it is discovered that the 
surveillance has not been performed, in accordance with SR 4.0.2, and not 
at the time the specified FREQUENCY was not met. 

This delay period provides an adequate time limit to complete missed 
surveillances. This delay period permits the completion of a surveillance 
before compliance with ACTIONS or other remedial measures would be 
required that may preclude completion of the surveillance. 

The basis for this delay period includes consideration of facility conditions, 
adequate planning, availability of personnel, the time required to perform 
the surveillance, the safety significance of the delay in completing the 
required surveillance, and the recognition that the most probable result of 
any particular surveillance being performed is the VERIFICATION of 
conformance with the SRs. 

When a surveillance with a FREQUENCY, based not on time intervals but 
on specified facility conditions or operational situations, is discovered not to 
have been performed when specified, SR 4.0.3 allows the full 24-hour 
delay period in which to perform the surveillance. 

The provisions of SR 4.0.3 also provide a time limit for completion of 
surveillances that become applicable as a consequence of MODE changes 
imposed by ACTIONS. 

Failure to comply with specified frequencies for SRs is expected to be an 
infrequent occurrence. Use of the delay period established by SR 4.0.3 is a 
flexibility that is not intended to be used as an operational convenience to 
extend surveillance intervals. 

If a surveillance is not completed within the allowed delay period, the 
equipment is considered NOT OPERABLE or the variable is considered 
outside the specified limits. The completion times of the ACTIONS for the 
applicable conditions begin IMMEDIATELY on expiration of the delay 
period. If a surveillance is failed within the delay period, the equipment is 
NOT OPERABLE or the variable is outside the specified limits. The 
completion times of the ACTIONS for the applicable conditions begin 
IMMEDIATELY on the failure of the surveillance. 

Completion of the surveillance within the delay period allowed by this SR or 
within the completion time of the ACTIONS restores compliance with SR 
4.0.1. 

continued
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B3/4.0 General Application (continued) 

B4.0 General Surveillance Requirements (continued) 

Bases (continued) 

SR 4.0.4 SR 4.0.4 establishes the requirement that all applicable SRs SHALL be 
met before entry into a MODE or other specified condition in the 
applicability. 

This SR ensures that system and component OPERABILITY 
requirements and variable limits are met before entry into a MODE or 
other specified conditions in the applicability for which these systems and 
components ensure safe operation of the facility. This specification 
applies to changes in MODES or other specified conditions in the 
applicability associated with facility shutdown as well as startup. 

The provisions of SR 4.0.4 SHALL not prevent changes in MODES or 
other specified conditions in the applicability that are required to comply 
with ACTIONS. 

The precise requirements for performance of SRs are specified such that 
exceptions to SR 4.0.4 are not necessary. The specific time frames and 
conditions necessary for meeting the SRs in accordance with the 
requirements of SR 4.0.4 are specified in the FREQUENCY, in the 
surveillance, or both. This allows performance of surveillances when the 
prerequisite condition(s) specified in a surveillance procedure require 
entry into the MODE or other specified condition in the applicability of the 
associated LCO before the performance or completion of a surveillance. 
A surveillance (which could not be performed until after entering the LCO 
applicability) would have its FREQUENCY specified such that it is not 
"due" until the specific conditions needed are met. Alternately, the 
surveillance may be stated in the form of a Note as not required (to be 
met or performed) until a particular event, condition, or time has been 
reached. The SRs are annotated consistent with the requirements of 
Section 1.3, FREQUENCY. 
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B3/4.1 Fire Suppression Systems 

B3.1.1 WHB Fire Suppression System 

Bases 

Background 
Summary 

The WIPP fire suppression system is designed to ensure personnel 
safety, mission continuity, and property protection. Building designs 
incorporate features for fire prevention and mitigation. The plant design 
meets the improved risk level of protection defined in DOE O 420.1B, 
Facility Safety (Ref. 1), and satisfies applicable sections of the NFPA 
codes, DOE orders, and the Waste Isolation Pilot Plant Fire Hazard 
Analysis Report (Ref. 2).  

The WIPP fire suppression system consists of the following two main 
subsystems: 

 Fire water supply system; and 

 Fire suppression system. 

The fire water supply system provides fire water at the design pressure 
and quantity to the fire hydrants and the automatic wet-pipe sprinkler 
systems. The system consists of two fire pumps and a pressure 
maintenance (jockey) pump located in the water pump house. 

One fire pump is electric motor driven and the other pump is diesel 
engine driven. Both pumps are rated for 1,500 gpm at 125 psig (Ref. 3). 
However, an engineering analysis determined an excess supply margin 
would be available for the most demanding system when the fire pump 
capacity was 1,500 gpm at 105 psig or more (Ref. 6). The system is 
required to provide fire water at a rate of 1,500 gpm for 1 hour for a total 
of 90,000 gallons for a warehouse fire. All major components of the fire 
water supply system are Underwriters’ Laboratories (UL)–listed and 
Factory Mutual (FM)–approved. 

Operation of the two fire pumps and the jockey pump is controlled by 
distribution system pressure changes. The pumps are arranged for 
sequential operation. Under normal conditions, the jockey pump operates 
to maintain the designed system static pressure. The jockey pump starts 
when the system pressure falls to < 130 psig and stops at ≥ 140 psig 
(Ref. 3). 

Should there be a demand for fire water that exceeds the capacity of the 
jockey pump, the fire water demand will cause the system pressure to 
drop, which automatically starts the electric fire pump. The electric fire 
pump is arranged to start automatically when the system pressure falls to 
< 120 psig. The pump will stop automatically when the system pressure 
reaches ≥ 140 psig and a preset time delay. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Background 
Summary 
(continued) 

If the jockey and electric fire pumps cannot maintain system pressure, the 
diesel pump automatically starts. The diesel fire pump is arranged to start 
automatically when the system pressure falls to < 110 psig. The normal 
pump shutdown is activated manually by depressing the stop button on 
the front of the pump’s controller (Ref. 3). 

The fire water supply system receives its water supply from one onsite 
180,000-gallon storage tank. The SR ensures that the volume of fire 
water supply is maintained ≥ 105,000 gallons consistent with FHA 
requirements (Ref. 2). 

The fire water supply system piping configuration also allows either fire 
pump to be removed from service without affecting the operation of the 
other fire pump. Additionally, the fire pumps can discharge through either 
pipeline exiting the pump house via the discharge piping cross-connect. 

The fire suppression system consists of an automatic wet-pipe sprinkler 
system for the WHB. Fire suppression is initiated when one or more fire 
sprinkler fusible links melt at a design temperature, allowing the 
pressurized header to spray the AFFECTED AREA. The actuation of the 
system is mechanical and requires no electrical signal or power. 

The fire suppression system supplies three risers (CH BAY, RH BAY, and 
ROOM 108) in the WHB. Each riser contains a main drain, a pressure 
gauge, a water flow detection device, and an inspector’s test connection, 
which includes the ITV. 

Automatic wet-pipe sprinkler systems are maintained full of water and 
pressurized by the fire water supply and distribution system. When a fire 
occurs, the heat produced will fuse one or more sprinklers in the area, 
causing water to flow through these sprinklers. This water flow will 
activate the sprinkler system water flow device, which will send a signal to 
the local fire panel, causing an annunciator to alarm and an alarm signal 
to be sent to the CMR. Water will continue to flow through the sprinkler 
system until it is manually shut off or the water supply is depleted. 

Each fire suppression riser contains an alarm check valve with a relief 
valve installed downstream of the check to maintain system pressure at 
or below 175 psig, which is the designed working pressure of the system 
(Ref. 3). The relief valves protect the piping from high pressure due to 
pressure surges and thermal expansion of the trapped water. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Background 
Summary 
(continued) 

Post indicator valves (PIVs) are provided for isolation and sectional 
control of the distribution system. A PIV is a buried gate valve with an 
attached, above ground operator post, which also provides valve 
position indication. A PIV is installed in each branch line to the WHB 
risers. PIVs are also installed in the main piping to provide sectional 
control. These PIVs are spaced to minimize the effect of a break in the 
main piping. 

Per NFPA 20, Standard for the Installation of Stationary Pumps for Fire 
Protection, the fuel supply capacity SHALL be sufficient to provide 
8 hours of fire pump operation at 100% of the rated pump capacity This 
requirement is met with the greater or equal to 3/4 full fuel tank 
surveillance step. 

Application to 
Safety 

The safety analysis (Ref. 4) identified events that credit the fire 
suppression system to suppress the size of fires in the WHB. Fires 
analyzed included the following events: 

 Pool fires; 

 Vehicle collisions followed by fires; 

 Ordinary combustibles fires; and 

 Propagating fire. 

Assumptions for the analyses included the following: 

 WASTE inside a CLOSED SHIPPING CONTAINER is protected 
from involvement in any fire event except in the RH BAY; and 

 Site-derived WASTE in a container with its lid in place and bolted is 
protected from involvement in any fire event. 

The CH WASTE material-at-risk (MAR) is the primary contributor to dose 
for fire events. Fire events were determined to result in high 
consequences to co-located workers with moderate to high 
consequences to the maximally exposed offsite individual (MOI). The fire 
suppression system is credited for the reduction of consequences to 
both co-located workers and the MOI. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Application to 
Safety 
(continued) 

To accomplish this reduction, the fire suppression system must provide 
the following capabilities: 

 A fire supply and suppression system that is unobstructed from the 
fire water supply to the WHB fire sprinklers; and 

 A fire water supply system capable of providing the fire suppression 
system with 1,500 gpm at ≥ 105 psig; and 

 A water supply capacity sufficient to provide for fire suppression at 
1,500 gpm for 1 hour. 

LCO  The fire suppression system for the WHB minimizes fire propagation and 
the size of fires. This LCO requires that the WHB fire suppression system 
SHALL be OPERABLE. The OPERABILITY of the system is determined 
by the following characteristics:  

 A fire supply and suppression system that is unobstructed from the 
fire water supply to the WHB fire sprinklers. Although aligned, 
VERIFICATION of flow through each WHB riser main drain is 
required to assure system capability. 

 A water supply static pressure ≥ 105 psig at each WHB riser as 
indicated by pressure indicators 411-PI-003-001, 411-PI-003-003, 
and 411-PI-003-005 is required. The fire water suppression system is 
a charged wet-pipe system. A static water pressure of ≥ 105 psig 
indicates that the fire water supply system is hydraulically connected 
to the WHB risers. 

 A fire water supply system capable of providing the fire suppression 
system with 1,500 gpm at ≥ 105 psig. Both the electric-driven fire 
pump 45-G-601 and diesel-driven fire pump 45-G-602 are designed 
to provide 1,500 gpm at ≥ 105 psig. Both pumps can supply the fire 
suppression system and both pumps are normally aligned to the fire 
suppression system loop. A fire pump can be removed for testing or 
repair without impairing the fire suppression system capability. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

LCO 
(continued) 

 A water supply capacity sufficient to provide for 1 hour of fire 
suppression at 1,500 gpm (90,000 gallons). Fire water supply tank 
25-D-001A or 25-D-001B has a capacity of 180,000 gallons, and the 
tank selected for fire water use is maintained at 105,000 gallons or 
greater (Ref. 2). 

These four characteristics provide assurance that the WHB fire 
suppression system has sufficient capacity, capability, and readiness to 
supply ≥ 1,500 gpm flow for at least 1 hour. 

MODE 
Applicability 

The events of concern involve the burning of WASTE. CH WASTE is the 
primary contributor to dose for these fire events. WASTE may be present 
in a PROCESS AREA during WASTE HANDLING and WASTE STORAGE 
MODE. During STANDBY MODE, WASTE is not present or is in a 
CLOSED SHIPPING CONTAINER with site-derived WASTE in a closed 
and sealed container. Therefore, this requirement applies during WASTE 
HANDLING and WASTE STORAGE MODES. 

PROCESS 
AREA 
Applicable 

The events of concern involve the burning of WASTE in the WHB. 
CH WASTE is the primary contributor to dose for WHB fire events; and 
therefore, the primary concern is a fire in the CH BAY, ROOM 108, 
WASTE SHAFT ACCESS AREA or a fire propagating into the CH BAY, 
ROOM 108, or WASTE SHAFT ACCESS AREA when WASTE is present. 
Fires may propagate into the CH BAY, ROOM 108, or WASTE SHAFT 
ACCESS AREA from the RH BAY or OUTSIDE AREA. The fire 
suppression system does not supply the HOT CELL COMPLEX and the 
doses from the burning of RH WASTE are relatively low as compared to 
CH WASTE. Therefore, the fire suppression system applies to the 
CH BAY, ROOM 108, RH BAY, and WASTE SHAFT ACCESS AREA. 

ACTION A.1 The fire suppression can become NOT OPERABLE due to one of the 
following conditions: 

 Obstruction in the fire water distribution system; or 
 Water supply static pressure < 105 psig. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.1 
(continued) 

In the event that the fire suppression system is obstructed, the capability 
to suppress fires is unknown. Low or no water supply static pressure is an 
indication of a loss of fire suppression capability as well as frequent or 
continuous operation of the jockey pump. Excessive jockey pump 
operation may indicate a loss of piping integrity. Therefore, the 
introduction of new CLOSED SHIPPING CONTAINERS into the WHB is 
IMMEDIATELY prohibited. A completion time of IMMEDIATELY is 
required to limit the amount of material that may need to be processed 
and downloaded to the UNDERGROUND in the event that the system 
cannot be readily restored. 

ACTION A.2 To reduce the potential for fires, ignition and fuel sources are required to 
be removed from the WHB. Hot work activities are controlled in 
accordance with the Fire Protection Program and therefore, there may be 
hot work activities being conducted in the WHB. To reduce the potential 
for fire ignition, hot work activities SHALL be stopped within 1 hour. A 
completion time of 1 hour is required to provide adequate time to safely 
secure the ACTIVITY and minimize the time-at-risk. 

ACTION A.3 In addition to removing potential ignition sources, fuel sources should be 
reduced. Liquid-fueled vehicles/equipment may be present in those WHB 
PROCESS AREAS that are in STANDBY MODE. Therefore, any liquid-
fueled vehicles/equipment that are in the RH BAY or WASTE SHAFT 
ACCESS AREA SHALL be removed within 1 hour. A completion time of 
1 hour is required to provide adequate time to safely remove the liquid-
fueled vehicle/equipment and minimize the time-at-risk. 

ACTION A.4 To reduce the potential for vehicle/equipment collisions, WASTE 
HANDLING ACTIVITIES are required to be suspended within 1 hour. 
SUSPENDING WASTE HANDLING ACTIVITIES permits placement of 
WASTE in a SAFE CONFIGURATION, removes a potential for ignition 
sources, and permits attention to be focused on restoration of the fire 
suppression system. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES and 
minimize the time-at-risk. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.5 The fire suppression system is normally aligned with PIVs and main 
isolation valves locked open, and the jockey pump maintaining system 
pressure ≥ 105 psig. With WASTE in a SAFE CONFIGURATION and 
potential ignition and fuel sources reduced in the WHB, determination of 
the cause for the condition and restoration of the fire water distribution 
system is required. A completion time of 24 hours is sufficient to restore 
the system while minimizing the time-at-risk. 

ACTION B.1 The fire suppression system can become NOT OPERABLE due to the loss 
of fire water pumps 45-G-601 and 45-G-602. In the event that the fire water
pumps are NOT OPERABLE, the ability to supply fire water to the 
postulated 1-hour fire cannot be met. Therefore, the introduction of new 
CLOSED SHIPPING CONTAINERS into the WHB is IMMEDIATELY 
prohibited. A completion time of IMMEDIATELY is required to limit the 
amount of material that may need to be processed and downloaded to the 
UNDERGROUND in the event that the system cannot be readily restored. 

ACTION B.2 To reduce the potential for fires, ignition and fuel sources are required to 
be removed from the WHB. Hot work activities are controlled in 
accordance with the Fire Protection Program; and therefore, there may be 
hot work activities being conducted in the WHB. To reduce the potential 
for fire ignition, hot work activities SHALL be stopped within 1 hour. A 
completion time of 1 hour is required to provide adequate time to safely 
secure the ACTIVITY and minimize the time-at-risk. 

ACTION B.3 In addition to removing potential ignition sources, fuel sources should be 
reduced. Liquid-fueled vehicles/equipment may be present in those WHB 
PROCESS AREAS that are in STANDBY MODE. Therefore, any liquid-
fueled vehicles/equipment that are in the RH BAY or WASTE SHAFT 
ACCESS AREA SHALL be removed within 1 hour. A completion time of 
1 hour is required to provide adequate time to safely remove the liquid-
fueled vehicles/equipment and minimize the time-at-risk. 

ACTION B.4 To reduce the potential for vehicle/equipment collisions, WASTE 
HANDLING ACTIVITIES are required to be suspended within 1 hour. 
SUSPENDING WASTE HANDLING ACTIVITIES permits placement of 
WASTE in a SAFE CONFIGURATION, removes a potential for ignition 
sources, and permits attention to be focused on restoration of the fire 
suppression system. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES and 
minimize the time-at-risk. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION B.5 The fire water supply system contains electric-driven fire pump 45-G-601 
and diesel-powered fire pump 45-G-602. Both pumps are normally 
aligned to the fire suppression system and either pump can meet the 
system’s design requirements. With WASTE in a SAFE 
CONFIGURATION and potential ignition and fuel sources reduced in the 
WHB, determination of the cause for the condition and restoration of at 
least one fire pump is required. A completion time of 24 hours is 
sufficient to restore the system while minimizing the time-at-risk. 

ACTION C.1 The fire suppression system can become NOT OPERABLE due to an 
inadequate supply of fire water. In the event that the fire water supply 
volume is < 105,000 gallons, the ability to supply fire water to the 
postulated 1-hour fire cannot be met. Therefore, the introduction of new 
CLOSED SHIPPING CONTAINERS into the WHB is IMMEDIATELY 
prohibited. A completion time of IMMEDIATELY is required to limit the 
amount of material that may need to be processed and downloaded to 
the UNDERGROUND in the event that the system cannot be readily 
restored. 

ACTION C.2 To reduce the potential for fires, ignition and fuel sources are required to 
be removed from the WHB. Hot work activities are controlled in 
accordance with the Fire Protection Program; therefore, there may be 
hot work activities being conducted in the WHB. To reduce the potential 
for fire ignition, hot work activities SHALL be stopped within 1 hour. A 
completion time of 1 hour is required to provide adequate time to safely 
secure the ACTIVITY and minimize the time-at-risk. 

ACTION C.3 In addition to removing potential ignition sources, fuel sources should be 
reduced. Liquid-fueled vehicles/equipment may be present in those WHB 
PROCESS AREAS that are in STANDBY MODE. Therefore, any liquid-
fueled vehicles/equipment that are in the RH BAY or WASTE SHAFT 
ACCESS AREA SHALL be removed within 1 hour. A completion time of 
1 hour is required to provide adequate time to safely remove the liquid-
fueled vehicles/equipment and minimize the time-at-risk. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.4 To reduce the potential for vehicle/equipment collisions, WASTE 
HANDLING ACTIVITIES are required to be SUSPENDED WITHIN 
1 hour. SUSPENDING WASTE HANDLING ACTIVITIES permits 
placement of WASTE in a SAFE CONFIGURATION, removes a potential 
for ignition sources, and permits attention to be focused on restoration of 
the fire suppression system. A completion time of 1 hour is required to 
provide adequate time to safely SUSPEND WASTE HANDLING 
ACTIVITIES and minimize the time-at-risk. 

ACTION C.5.1 The fire water supply system is an 180,000-gallon tank and is normally 
maintained with a water volume significantly greater than 105,000 
gallons. With WASTE in a SAFE CONFIGURATION and potential ignition 
and fuel sources reduced in the WHB, determination of the cause for the 
condition and restoration of the system is required. Makeup water must 
be supplied from a connection to the Carlsbad, New Mexico water supply, 
or obtained by tanker truck. A completion time of 24 hours is sufficient to 
restore the system while minimizing the time-at-risk. 

ACTION C.5.2 The fire suppression system operates with one tank maintained with a 
system pressure ≥ 105 psig. With WASTE in a SAFE CONFIGURATION 
and potential ignition and fuel source reduced in the WHB, a realignment 
of tanks is required. A completion time of 24 hours is sufficient to restore 
the system while minimizing the time-at-risk. 

ACTION D.1 In the event that the WHB fire suppression system cannot be restored to 
OPERABLE within the requirements of required ACTIONS A.5, additional 
ACTIONS are required to place the affected PROCESS AREA(s) in 
STANDBY MODE. Staging a fire truck external to the WHB reduces the 
response time in the event of a WHB fire event. A completion time of 1 
hour is required to provide adequate time to position the fire truck. 

ACTION D.2 The areas affected by the loss of the fire suppression system SHALL be 
identified within 8 hours. The completion times of Condition A (24 hours) 
in addition to these 8 hours provided adequate time to identify the extent 
of the fault, the AFFECTED AREAS, and to separate the fault from the 
system, if possible. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION D.3 A temporary fire water distribution system capability to the AFFECTED 
AREA (S) SHALL be established within 24 hours. The temporary system 
is required to provide an element of fire suppression to the AFFECTED 
AREA(S) during WASTE HANDLING ACTIVITIES that are necessary to 
place the AFFECTED AREA(S) in STANDBY. The completion time of 
24 hours provides adequate time to establish an element of fire 
suppression capability to the AFFECTED AREA(S).  

ACTION D.4.1 The fire suppression system SHALL be aligned to areas affected by the 
PROCESS AREA(S) to which the system can be aligned and 
determined OPERABLE per the applicable SRs. The OPERABLE 
portions of the fire suppression system SHALL be isolated from the fault. 
A completion time of 24 hours is adequate to identify the required 
alignment and complete the applicable SRs for those portions of the 
system. 

ACTION D.4.2 In areas that cannot be supplied by the fire suppression system, a 
ROVING FIRE WATCH SHALL be established. A completion time of 
24 hours is adequate to identify the AFFECTED AREA(S), identify 
required personnel, and establish the ROVING FIRE WATCH 

ACTION D.5 Following the completion of required ACTIONS D.1, D.2, D.3, D.4.1 and 
D.4.2, as required, the PROCESS AREA SHALL enter WASTE 
HANDLING MODE. This ACTION is required to permit removal of 
WASTE from the WHB to reduce the overall risk while the fire 
suppression system is NOT OPERABLE. The completion time of 24 
hours is sufficient to permit the required ACTIONS to be performed and 
to safely enter the WASTE HANDLING MODE in the AFFECTED 
AREA(S). 

A Note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE while relying on the 
ACTIONS. This allowance is acceptable based on the Required 
ACTIONS of Condition D and the limited period of time to complete 
WASTE HANDLING ACTIVITIES and place the PROCESS AREA in 
STANDBY. 

 continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION D.6 Once WASTE HANDLING MODE is established in the AFFECTED 
AREA, down-loading of WASTE, placing of WASTE into a CLOSED 
SHIPPING CONTAINER, and/or closing of site-derived WASTE into a 
sealed container can be initiated. A completion time of 14 days is 
adequate to safely remove WASTE from the AFFECTED AREA(S) and 
to place the AFFECTED AREA(S) in STANDBY MODE while fire 
suppression system capability is re-established. 

ACTION E.1 In the event that the WHB fire suppression system cannot be restored to 
OPERABLE within the requirements of required ACTIONS B.5, C.5, or 
C.6 additional ACTIONS are required to place the affected PROCESS 
AREA(S) in STANDBY MODE. Staging a fire truck external to the WHB 
reduces the response time in the event of a WHB fire event. A 
completion time of 1 hour is required to provide adequate time to 
position the fire truck. 

ACTION E.2 Since all areas of the WHB are affected by either the loss of adequate 
fire water supply or loss of pumping capacity, a ROVING FIRE WATCH 
SHALL be established in the WHB. A completion time of 1 hour is 
adequate to identify required personnel and establish the ROVING FIRE 
WATCH. 

ACTION E.3 Following the completion of required ACTIONS E.1 and E.2, the 
PROCESS AREA SHALL enter WASTE HANDLING MODE. This 
ACTION is required to permit removal of WASTE from the WHB to 
reduce the overall risk while the fire suppression system is NOT 
OPERABLE. The completion time of 24 hours is sufficient to permit the 
required ACTIONS to be performed and to safely enter the WASTE 
HANDLING MODE in the AFFECTED AREA(S). 

A Note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE while relying on the 
ACTIONS. This allowance is acceptable based on the required 
ACTIONS of Condition E and the limited period of time to complete 
WASTE HANDLING ACTIVITIES and place the PROCESS AREA in 
STANDBY. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION E.4 Once WASTE HANDLING MODE is established, down-loading of 
WASTE, placing of WASTE into a CLOSED SHIPPING CONTAINER, 
and/or closing of site-derived WASTE into a sealed container can be 
initiated. A completion time of 14 days is adequate to safely remove 
WASTE from the AFFECTED AREA(S) and to place the AFFECTED 
AREA(S) in STANDBY MODE while fire suppression system capability is 
re-established.  

 

Surveillance Requirements 

SR 4.1.1.1 Adequate water supply pressure is required for the proper functioning of 
the WHB fire suppression system. VERIFICATION SHALL PROCESS 
AREA be made on a MONTHLY basis that the water supply pressure ≥ 
105 psig at each WHB riser. A system pressure of ≥ 70 psig is needed to 
ensure the system remains full and thereby reduce the likelihood of 
system water hammer in the event of a fire pump start. A pressure of ≥ 
105 psig was selected to coincide with the fire pump test pressure which 
is conservative in the prevention of water hammer. VERIFICATION 
consists of reading the following gauges: 

CH BAY 411-PI-003-001 

ROOM 108 411-PI-003-003 

RH BAY 411-PI-003-005 

 The above instrument value is not supported by an instrument uncertainty 
measurement calculation. Instead, it is supported by engineering 
judgment and expected margins to accommodate instrument 
measurement uncertainty. This FREQUENCY is based upon NFPA 25, 
Testing and Maintenance of Water Based Fire Protection Systems 
(Ref. 5). Failure to meet or perform this SR requires entry into Condition 
A. 

 The specified gauges listed above for the WHB fire suppression system 
are sealed gauges that are calibrated to, a specified accuracy from the 
manufacture and therefore, cannot be recalibrated. During the MONTHLY 
VERIFICATION of ≥ 105 psig, if a gauge is found to be NOT OPERABLE 
the system must be declared NOT OPERABLE and Condition A entered. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Surveillance Requirements (continued) 

SR 4.1.1.2 VERIFICATION SHALL be made MONTHLY that the isolation valve on 
each WHB fire suppression riser, as listed below, is locked open. This SR 
ensures that the required isolation valve for each WHB riser is verified in 
the locked open position, providing assurance that an unobstructed flow 
path exists and that water supply is available to the sprinklers. The 
MONTHLY FREQUENCY has been determined to be adequate based on 
NFPA criteria, past experience, and engineering judgment. Failure to 
meet or perform this SR requires entry into Condition A. 

CH BAY FW-411-V-001 

ROOM 108 FW-411-V-010 

RH BAY FW-411-V-052 

SR 4.1.1.3 Deleted 

SR 4.1.1.4 VERIFICATION SHALL be made ANNUALLY that fire pump recirculation 
valve FW-456-V-021 is locked closed. This SR ensures that the 
recirculation valve is verified in the locked closed position, providing 
assurance that the fire suppression flow is not diverted back to the fire 
water supply tank. The ANNUAL FREQUENCY has been determined to 
be adequate based on NFPA criteria and the fact that a blank flange is 
installed in the recirculation line. Failure to meet or perform this SR 
requires entry into Condition A. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Surveillance Requirements (continued) 

SR 4.1.1.5 The following ITV(s) SHALL be opened ANNUALLY for each WHB riser. 
The test is performed to ensure the flow of fire suppression water from 
the supply tank to each riser. The ANNUAL FREQUENCY meets the 
requirements of NFPA 25 (Ref. 5). Failure to meet or perform this SR 
requires entry into Condition A.  

CH BAY FW-411-V-023 and FW-412-V-002 

ROOM 108 FW-411-V-062 

RH BAY FW-411-V-042 and FW-411-V-044 

SR 4.1.1.6 Perform an automatic start test on either the 45-G-601 (electric) or the 
45-G-602 (diesel) fire pumps WEEKLY. This automatic start test is 
performed to assure that the diesel fire pump automatically starts when 
system pressure decreases to ≥ 100 psig and the electric fire pump 
automatically starts when system pressure decreases to ≥ 110 psig. The 
WEEKLY FREQUENCY has been determined to be adequate based on 
NFPA criteria. Failure to meet or perform this SR requires entry into 
Condition B. 

SR 4.1.1.7 VERIFICATION SHALL be made ANNUALLY that each fire pump is 
capable of pumping 1,500 gpm at ≥ 105 psig. The 1,500 gpm at 
≥ 105 psig is the rated capacity of the pumps to adequately deliver water 
supply to the required areas of WHB fire suppression risers (Ref. 3). The 
ANNUAL FREQUENCY has been determined to be adequate based on 
NFPA criteria. Failure to meet or perform this SR requires entry into 
Condition B. 

The gauges used during normal operation of both the diesel and the 
electric fire pumps are removed and replaced with measurement and test 
equipment during the ANNUAL VERIFICATION of the output flow and 
pressure. The sealed gauges normally installed are used to confirm the 
output of the pumps under normal operation. Therefore, there is no 
requirement to calibrate the sealed gauges installed on either the electric 
or the diesel fire pump to confirm OPERABILITY. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Surveillance Requirements (continued) 

SR 4.1.1.8 VERIFICATION SHALL be made WEEKLY that the diesel supply tank 
contains ≥ 3/4 full tank of diesel. The diesel fuel tank has a 250-gallon 
capacity. The VERIFICATION is performed to assure that sufficient 
diesel fuel is available to operate the diesel fire pump (45-G-602) for the 
postulated fire. The diesel fire pump is normally shutdown and is 
operated WEEKLY (SR 4.1.1.6) for testing. The WEEKLY 
FREQUENCY has been determined to be adequate based upon the 
WEEKLY testing. Failure to meet or perform this SR requires entry into 
Condition B. 

Note: A measuring device with standard industrial grade accuracy is 
acceptable for determining fuel tank level. 

SR 4.1.1.9 VERIFICATION SHALL be made EACH SHIFT that there are ≥ 105,000 
gallons of water to fight fires within the WHB. Performance of this SR 
EACH SHIFT is adequate since the tank only supplies the fire 
suppression system. Based on a pump flow capacity of 1,500 gpm, the 
105,000-gallon level allows for a 1 hour fire fighting capacity. Failure to 
meet or perform this SR requires entry into Condition C. 

References  

1. DOE G 420.1-1, Nonreactor Nuclear Safety Design Criteria and 
Explosives Safety Criteria Guide, March 28, 2000, U.S. Department of 
Energy, Washington, DC. 

2. WIPP-023, Waste Isolation Pilot Plant Fire Hazard Analysis Report 
(current revision), Nuclear Waste Partnership LLC, Carlsbad, NM. 

3. SDD FP00, Fire Protection System (FP00) System Design Description 
(SDD) (current revision), Nuclear Waste Partnership LLC, Carlsbad, 
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4. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
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5. NFPA 25, Standard for the Inspection, Testing, and Maintenance of 
Water-Based Fire Protection Systems, 2008 Edition, National Fire 
Protection Association, Quincy, MA. 
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Waste Partnership LLC, Carlsbad, NM. 
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.2 UNDERGROUND Liquid-Fueled WASTE HANDLING Vehicle Fire Suppression 
System 

Bases 

Background 
Summary 

The UNDERGROUND liquid-fueled WASTE HANDLING Vehicle 
automatic fire suppression system provides a dry chemical fire 
suppressant available to suppress vehicle fires associated with fuel line 
leaks and engine compartment fires (Ref. 1). The system is composed of 
an electric-powered detection capability involving a compressed nitrogen 
gas cartridge that, when actuated, fluidizes the fire suppressant powder 
and forces the powder to the distribution network. The system is 
equipped with a control module that includes system status lights to 
indicate normal and trouble conditions, and a provision to test the status 
lights.  

The system actuates automatically when the detection circuit shorts due 
to heat generated by fire, causing current to a squib. The squib is an 
electrically actuated component containing a small charge of powder that 
forces a pin to puncture the cap/seal on the compressed nitrogen gas 
cartridge. The gas is directed via tubing to the fire suppressant container, 
where the suppressant is fluidized and dispersed into the distribution 
piping. The control module includes status lights that indicate that the 
system is not discharged and that the detection circuit is functioning 
properly. The control module is mounted such that the operator of the 
liquid-fueled WASTE HANDLING Vehicle can see the system status 
indication. 

Application to 
Safety 

LCO 3.1.2 protects the OPERABILITY of the automatic fire suppression 
system on liquid-fueled WASTE HANDLING Vehicles selected for use. 
The automatic fire suppression is determined as important to safety to 
suppress a small fire on liquid-fueled WASTE HANDLING Vehicles 
resulting from ignition of liquid fuel and/or hydraulic fluid. 

LCO The fire suppression system is available for liquid-fueled WASTE 
HANDLING Vehicles selected for use as identified in LCO 3.1.2. 
OPERABILITY is demonstrated by VERIFYING that the fire suppression 
system on the liquid-fueled WASTE HANDLING Vehicles selected for use 
has not discharged and the detection circuit is IN-SERVICE as indicated 
on the control module. 

MODE 
Applicability 

WASTE is handled with liquid-fueled WASTE HANDLING Vehicles, which 
are susceptible to a fire resulting from fuel leaks and vehicle collisions. 
Therefore, this LCO is applicable when the UNDERGROUND is in 
WASTE HANDLING MODE and when liquid-fueled WASTE HANDLING 
EQUIPMENT is in the VEHICLE EXCLUSION ZONE or DISPOSAL 
ROOM. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.2 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicle Fire Suppression 
System (continued) 

Bases (continued) 

PROCESS AREA 
Applicability 

The events identified in the safety analysis were located in the 
UNDERGROUND. WASTE HANDLING ACTIVITIES using liquid-fueled 
WASTE HANDLING Vehicles are only conducted in the 
UNDERGROUND. Therefore, this LCO only applies to the 
UNDERGROUND PROCESS AREA. 

ACTIONS  

ACTION A.1 If the automatic fire suppression system is determined to be NOT 
OPERABLE, placing the UNDERGROUND in a SAFE CONFIGURATION 
ensures that WASTE is in the safest configuration away from the NOT 
OPERABLE vehicle. A completion time of IMMEDIATELY limits the time 
that fire events could be initiated by engine compartment fires on liquid-
fueled WASTE HANDLING VEHICLES handling WASTE.  

ACTIONS 
A.2.1/A.2.2 

If the automatic fire suppression system is determined to be NOT 
OPERABLE, replacing the noncompliant vehicle with a compliant vehicle 
minimizes the fire events that could be initiated by engine compartment 
fire. A completion time of 1 hour provides adequate time to locate a 
compliant vehicle to replace the noncompliant vehicle. 

If there is no compliant vehicle available, the noncompliant vehicle is 
repaired PRIOR TO USE. A completion time of PRIOR TO USE ensures 
the fire suppression system on the equipment is OPERABLE. 

 continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.2 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicle Fire Suppression 
System (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.1.2.1 A VERIFICATION SHALL be made that the automatic fire suppression 
system on the liquid-fueled WASTE HANDLING Vehicle selected for use 
has not discharged EACH SHIFT. This SR ensures that the compressed 
nitrogen gas cylinder has not discharged. The FREQUENCY of EACH 
SHIFT is adequate for VERIFICATION that the automatic fire 
suppression system is charged and capable of suppressing a fire on the 
equipment. Failure to meet this requirement requires entry into 
Condition A. 

SR 4.1.2.2 A SEMIANNUAL test of the fire suppression system is required to 
VERIFY that the system control module not only receives the signal from 
the detection portion of the system, but sends a signal to the squib such 
that it actuates to puncture the cap/seal on the compressed nitrogen gas 
cartridge. 

The SEMIANNUAL FREQUENCY testing of this system is judged to be 
adequate based on the system status checks that are routinely made on 
the system when the equipment is IN-SERVICE. Failure to meet or 
perform this SR requires entry into Condition A. 

SR 4.1.2.3 VERIFICATION SHALL be made of the detection circuit on the liquid-
fueled WASTE HANDLING Vehicle selected for use EACH SHIFT to 
ensure that the system is operating properly as evidenced by no trouble 
indication on the control module and a test to ensure that the indicating 
lights are working properly. This VERIFICATION ensures that there are 
no indications that the detection portion of the fire suppression system is 
impaired and that the system is ready to operate in the event of 
equipment fire. A completion time of EACH SHIFT ensures that the fires 
suppression system on the equipment selected for use is available to 
extinguish engine compartment fires. Failure to meet or perform this 
requirement SR requires entry into Condition A. 

 

References DOE/WIPP 07-3373. Waste Isolation Pilot Plant Documented Safety 
Analysis, (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM 
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B3/4.2 Confinement Ventilation Systems 

B3.2.1 CH Waste Handling Confinement Ventilation System 

Bases 

Background 
Summary 

The function of the CH Waste Handling Confinement Ventilation System 
(WH CVS) is to draw air through a filter mechanism to reduce the release 
of any airborne radiological particulate beyond the CH BAY or 
ROOM 108. Airborne radiological particulates can be generated within 
the CH BAY or ROOM 108 as a result of small fires or LOC events. The 
function of the IN-SERVICE exhaust fan is to ensure air is drawn through 
the IN-SERVICE HEPA filter train in the exhaust ventilation system. The 
function of the IN-SERVICE HEPA filter is to reduce the quantity of 
radiological particulates in the airflow before discharge to the 
environment. 

Large fires will activate the fire suppression system, which is designed to 
extinguish anticipated fires. Mitigation of large fire events is accomplished 
by the fire suppression system (LCO 3.1.1). A small fire may not actuate 
the suppression system but may generate airborne radiological 
particulates. The CH WH CVS provides for mitigation of small fire events 
within the CH BAY or ROOM 108. 

The CH WH CVS exhaust system is designated as HV01 CVS (Ref. 1). 
The system is designed to maintain the air space at a pressure that is 
negative with respect to the outside atmosphere. The exhaust system is 
comprised of two exhaust fans and two HEPA filter units. The filter units 
are designated 41-B-814 and 41-B-815. The exhaust fans are designated 
41-B-816 and 41-B-817. 

Each filter unit has an inlet and outlet pneumatically operated damper. 
A cross-connection is provided between the two exhaust trains located 
between the filter unit outlets and the exhaust fan inlets. A pneumatically 
operated isolation damper is provided in the cross-connection line 
(Ref. 1). 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System 

Bases 

Background 
Summary 

The function of the CH Waste Handling (WH) Confinement Ventilation 
System is to draw air through a filter mechanism to reduce the release 
of any airborne radiological particulate beyond the CH BAY or 
ROOM 108. Airborne radiological particulate can be generated within 
the CH BAY or ROOM 108 as a result of small fires or loss of 
confinement (LOC) events. The function of the IN-SERVICE exhaust 
fan is to ensure air is drawn through the IN-SERVICE HEPA filter train 
in the exhaust ventilation system. The function of the IN-SERVICE 
HEPA filter is to reduce the quantity of radiological particulates in the air 
flow before discharge to the environment. 

Large fires will activate the fire suppression system which is designed to 
extinguish anticipated fires. Mitigation of large fire events is 
accomplished by the fire suppression system (LCO 3.1.1). A small fire 
may not actuate the suppression system but may generate airborne 
radiological particulates. The CH WH Confinement Ventilation System 
provides for mitigation of small fire events within the CH BAY or 
ROOM 108. 

The CH WH exhaust system is designated as HV01 CVS (Ref. 1). The 
system is designed to maintain the air space at a pressure that is 
negative with respect to the outside atmosphere. The exhaust system is 
comprised of two exhaust fans and two HEPA filter units. The filter units 
are designated 41-B-814 and 41-B-815. The exhaust fans are 
designated 41-B-816 and 41-B-817. 

Each filter unit has an inlet and outlet pneumatically operated damper. 
A cross-connection is provided between the two exhaust trains located 
between the filter unit outlets and the exhaust fan inlets. A 
pneumatically operated isolation damper is provided in the cross-
connection line (Ref. 1). 

The system is normally aligned to run as two trains in a lead/lag control 
scheme with auto changeover on a loss of flow in the lead exhaust unit. 
Normally, exhaust fan 41-B-816 is aligned to draw through filter 
41-B-814 as one exhaust train and exhaust fan 41-B-817 is aligned to 
draw through filter 41-B-815 as the second exhaust train. The cross-
connection isolation damper is normally closed. Either exhaust fan can 
be aligned to draw from either HEPA filter unit (Ref. 1). 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

Background 
Summary 
(continued) 

Both CH exhaust fans discharge to a common header. The HOT CELL 
COMPLEX exhaust fans (LCO 3.2.2) also discharge into this same 
header. A seismic/tornado damper is located in this common header. 
Closure of this seismic/tornado damper is a common feature of all WHB 
exhaust fans. The damper in the radiation effluent monitor exhaust duct 
has a switch in the blade linkage that is closed when the damper closes. 
This switch energizes the relay which opens the trip circuits of the 
exhaust fans. 

Unfiltered release of radiological material as a result of small fires or LOC 
events could affect co-located workers outside the CH BAY or 
ROOM 108. Operation of an exhaust fan through a HEPA filter reduces 
the consequences to co-located workers. The workers within the CH BAY 
or ROOM 108 are assumed to be aware of the event and take 
precautions to limit their consequences. 

Application to 
Safety 

The DSA (Ref. 2) identified events involving small fires, dropping of 
WASTE CONTAINERS, and elevated materials dropping on WASTE 
CONTAINERS within the CH BAY or ROOM 108. Each of these events 
can release airborne radiological material into the CH atmosphere, which 
if left unfiltered would be released to the environment and affect co-
located workers outside of the CH BAY or ROOM 108. The safety 
analysis identified a potential for high consequences to co-located 
workers. 

The DSA assumes that using a CH exhaust fan to draw the CH 
atmosphere through a HEPA filter with ≥ 99% efficiency reduces the 
consequences to co-located workers to low. An IN-SERVICE exhaust fan 
and filter provide sufficient airflow to provide the required filtration. This is 
because the CH BAY and ROOM 108 are part of an enclosed facility. 
Therefore, the operation of one CH exhaust fan drawing through either 
exhaust HEPA filter is sufficient to provide the safety function assumed in 
the DSA. 

 continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

LCO Facility personnel outside the CH BAY or ROOM 108 may not be aware 
of releases of airborne radiological material within the CH BAY or 
ROOM 108. The lowest functional capability is met by an operating 
CH exhaust fan drawing CH BAY or ROOM 108 atmosphere through a 
HEPA filter and discharging through an open seismic/tornado damper to 
the environment. 

The flow of air from the CH BAY or ROOM 108, through a HEPA filter, 
and exhausted is sufficient to provide the assumed level of mitigation for 
small fires and LOC events in the BAY. Therefore, an OPERABLE CH 
WH Confinement Ventilation System is satisfied by one operating 
exhaust fan aligned to and drawing air through a HEPA filter and 
discharging through an open seismic/tornado damper. The HEPA filter 
provides for the removal of particulate from the air flow. 

 The system is normally aligned for operation with exhaust fan 41-B-816 
drawing through filter 41-B-814 and exhaust fan 41-B-817 aligned for 
operation through filter 41-B-815. However, specific alignment of fan and 
filter is not essential to accomplish the safety function. The 
seismic/tornado damper is normally aligned open. The supply and 
exhaust fans are interlocked to shut down upon closure of the 
seismic/tornado damper. 

MODE 
Applicability 

WASTE is brought into the CH BAY or ROOM 108 in CLOSED 
SHIPPING CONTAINERS. The SHIPPING CONTAINERS are opened 
and WASTE is removed, prepared, and transferred to the Waste Shaft 
Conveyance for disposal in the UNDERGROUND. Some WASTE may be 
stored in the CH BAY for a time period prior to transfer to the 
UNDERGROUND. This WASTE may be subject to fires, container drops, 
or impacts to WASTE CONTAINERS when the WASTE is outside the 
CLOSED SHIPPING CONTAINERS. Therefore, this LCO is applicable 
during WASTE HANDLING and WASTE STORAGE MODES. 

When all WASTE in the CH BAY or ROOM 108 is enclosed in CLOSED 
SHIPPING CONTAINERS or all WASTE is removed from the CH BAY or 
ROOM 108, then CH exhaust ventilation is not required. If there is no 
WASTE in the CH BAY or ROOM 108, then there are no significant 
quantities of radiological material available to be involved in the assumed 
events. WASTE enclosed in CLOSED SHIPPING CONTAINERS is 
protected by the SHIPPING CONTAINERS and is assumed to remain 
within the SHIPPING CONTAINER during any credible event. Therefore, 
the CH WH CVS is not required to be OPERABLE when the CH BAY or 
ROOM 108 is in STANDBY MODE. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

PROCESS AREA 
Applicability 

The events identified in the safety analysis were located in the CH BAY 
and/or ROOM 108. The CH exhaust ventilation system only provides 
exhaust and filtration of the CH BAY or ROOM 108 atmosphere. 
Therefore, this LCO only applies to the CH BAY and/or ROOM 108 
PROCESS AREAS. 

ACTIONS  

ACTION A.1 In the event that neither CH exhaust fan is operating, the capability to 
filter potentially contaminated air during a fire or LOC event is impaired. 
Therefore, the introduction of new CLOSED SHIPPING CONTAINERS 
into the WHB is IMMEDIATELY prohibited. A completion time of 
IMMEDIATELY is required to limit the amount of material that may need 
to be processed and downloaded to the UNDERGROUND in the event 
that the system cannot be readily restored. 

ACTION A.2 Hot work ACTIVITIES being conducted in the WHB have the potential to 
initiate a fire event. Therefore, if the CH WH CVS is NOT OPERABLE 
the risk of fires should be reduced. Stopping hot work ACTIVITIES 
reduces the likelihood of fire events. A 1-hour completion time to stop hot 
work ACTIVITIES provides for properly securing the ACTIVITY and work 
area while minimizing the time-at-risk. 

ACTION A.3 Liquid-fueled vehicles/equipment are permitted to be in the RH BAY and 
WASTE SHAFT ACCESS AREA at any time. Therefore, to reduce the 
potential of fires which could propagate to the CH BAY or ROOM 108, 
removal of liquid-fueled vehicles/equipment from the WHB is required to 
reduce the risk. A 1-hour completion time to stop hot work activities 
provides for properly removing the vehicles/equipment while minimizing 
the time-at-risk. 

ACTION A.4 To reduce the potential for vehicle/equipment collisions and dropping of 
containers, WASTE HANDLING ACTIVITIES are required to be 
SUSPENDED within 1 hour. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources and 
dropping containers, and permits attention to be focused on restoration 
of the CH WH CVS. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES 
and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.5 The CH WH CVS is normally aligned with one exhaust fan IN-SERVICE 
drawing air flow through one filter unit. With potential ignition and fuel 
sources reduced in the WHB, and the potential for WASTE container 
drops, determination of the cause for the condition and restoration of the 
system is required. A completion time of 12 hours is sufficient to restore 
the system while minimizing the time-at-risk. 

ACTION B.1 In the event that the CH exhaust air is not flowing through a HEPA filter 
unit, the capability to filter potentially contaminated air during a fire or 
LOC event is impaired. Therefore, the introduction of new CLOSED 
SHIPPING CONTAINERS into the WHB is IMMEDIATELY prohibited. 
A completion time of IMMEDIATELY is required to limit the amount of 
material that may need to be processed and down-loaded to the 
UNDERGROUND in the event that the system cannot be readily 
restored. 

ACTION B.2 Hot work activities being conducted in the WHB have the potential to 
initiate a fire event. Therefore, if the CH exhaust ventilation system is 
NOT OPERABLE the risk of fires should be reduced. Stopping hot work 
activities reduces the likelihood of fire events. A 1-hour completion time 
to stop hot work activities provides for properly securing the ACTIVITY 
and work area while minimizing the time-at-risk. 

ACTION B.3 Liquid-fueled vehicles/equipment are permitted to be in the RH BAY and 
WASTE SHAFT ACCESS AREA at any time. Therefore, to reduce the 
potential of fires which could propagate to the CH BAY or ROOM 108, 
removal of liquid-fueled vehicles/equipment from the WHB is required to 
reduce the risk. A 1-hour completion time to stop hot work activities in 
the WHB provides for properly removing the vehicles/equipment while 
minimizing the time-at-risk. 

ACTION B.4 To reduce the potential for vehicle/equipment collisions and dropping 
containers, WASTE HANDLING ACTIVITIES are required to be 
suspended within 1 hour. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources and permits 
attention to be focused on restoration of the CH WH Confinement 
Ventilation System. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES 
and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handing Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION B.5 The CH WH CVS is normally aligned with one exhaust fan IN-SERVICE 
drawing airflow through one filter unit. With potential ignition and fuel 
sources reduced in the WHB, and the potential for WASTE CONTAINER 
drops, determination of the cause for the condition and restoration of the 
system is required. A completion time of 12 hours is sufficient to place the 
alternate filter unit IN-SERVICE while minimizing the time-at-risk. 

ACTION C.1 In the event that the IN-SERVICE HEPA filter is determined to be < 99% 
efficient, the capability to filter potentially contaminated air during a fire or 
LOC event is impaired. Therefore, the introduction of new CLOSED 
SHIPPING CONTAINERS into the WHB is IMMEDIATELY prohibited. A 
completion time of IMMEDIATELY is required to limit the amount of 
material that may need to be processed and downloaded to the 
UNDERGROUND in the event that the system cannot be readily restored.

ACTION C.2 Hot work ACTIVITIES being conducted in the WHB have the potential to 
initiate a fire event. Therefore, if the CH WH CVS is NOT OPERABLE the 
risk of fires should be reduced. Stopping hot work ACTIVITIES reduces 
the likelihood of fire events. A 1-hour completion time to stop hot work 
ACTIVITIES provides for properly securing the ACTIVITY and work area 
while minimizing the time-at-risk. 

ACTION C.3 Liquid-fueled vehicles/equipment are permitted to be in the RH BAY and 
WASTE SHAFT ACCESS AREA at any time. Therefore, to reduce the 
potential of fires that could propagate to the CH BAY or ROOM 108, 
removal of liquid-fueled vehicles/equipment from the WHB is required to 
reduce the risk. A 1-hour completion time to stop hot work activities in the 
CH BAY or ROOM 108 provides adequate time to properly remove the 
vehicles/equipment while minimizing the time-at-risk. 

ACTION C.4 To reduce the potential for vehicle/equipment collisions and dropping 
WASTE CONTAINERS, WASTE HANDLING ACTIVITIES are required to 
be SUSPENDED within 1 hour. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE CONFIGURATION, 
removes a potential for ignition sources, and permits attention to be 
focused on restoration of the CH WH CVS. A completion time of 1 hour is 
required to provide adequate time to safely SUSPEND WASTE 
HANDLING ACTIVITIES and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handing Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.5 The CH WH Confinement Ventilation System is normally aligned with one 
exhaust fan IN-SERVICE drawing air flow through one filter unit. With 
potential ignition and fuel sources reduced in the WHB, and the potential 
for WASTE container drops, determination of the cause for the condition 
and restoration of the system is required. A completion time of 12 hours is 
sufficient to place the alternate filter unit IN-SERVICE while minimizing 
the time-at-risk. 

ACTION D.1 In the event that the CH WH Confinement Ventilation System cannot be 
restored to OPERABLE within the requirements of required ACTIONS 
A.5, B.5, or C.5, it is necessary to place the affected PROCESS AREA(S) 
in STANDBY MODE. Entry into this condition is made when the CH WH 
Confinement Ventilation System cannot be readily restored through 
realignment of the system’s configuration. WASTE must be removed from 
the affected PROCESS AREA(S) to reduce the risk. Therefore, entry into 
WASTE HANDLING MODE is required to permit down-loading WASTE. 
A completion time of 24 hours is required to provide adequate time 
reduce the time-at-risk. 

A Note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE. This allowance is 
acceptable based on the limited period of time to complete WASTE 
HANDLING ACTIVITIES and place the affected PROCESS AREA(S) in 
STANDBY. 

ACTION D.2 Once WASTE HANDLING MODE is established in the CH BAY and/or 
Room 108, down-loading of WASTE, placement of WASTE into a 
CLOSED SHIPPING CONTAINER, and/or place of site-derived WASTE 
into a sealed container can be initiated. A completion time of 14 days is 
adequate to safely remove WASTE and place the CH BAY or ROOM 108 
and/or in STANDBY MODE while Confinement Ventilation System 
capability is re-established. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.2.1.1 A CH exhaust fan is normally operating at all times. Fan operation is 
monitored in the CMR. DAILY VERIFICATION that one CH exhaust fan is 
IN -SERVICE is adequate to demonstrate OPERABILITY. Failure to meet 
this requirement requires entry into Condition A. 

SR 4.2.1.2 The CH WH CVS is designed such that the IN-SERVICE exhaust fan 
draws through one of the two filter trains. Exhaust system alignment is 
indicated in the CMR. DAILY VERIFICATION of system alignment is 
adequate to demonstrate that the exhaust system is IN -SERVICE. 
Failure to meet this requirement requires entry into Condition B. 

SR 4.2.1.3 One stage of HEPA-filtered exhaust from the CH BAY or ROOM 108 is 
assumed to be ≥ 99% efficient. ANNUAL VERIFICATION of filter 
efficiency is adequate to demonstrate that the filter is performing its 
required function (Ref. 3). Failure to meet this requirement requires entry 
into Condition C. 
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System  

Bases  

Background 
Summary 

The function of the HOT CELL COMPLEX Confinement Ventilation 
System (CVS) is to draw HOT CELL COMPLEX air through a filter 
mechanism to reduce the release of any airborne radiological particulates 
beyond the HOT CELL COMPLEX. Airborne radiological particulates can 
be generated within the HOT CELL COMPLEX as a result of small fires. 
The function of the IN-SERVICE exhaust fan is to ensure air in the HOT 
CELL COMPLEX is drawn through the IN-SERVICE HEPA filter units in 
the CVS. The function of the IN-SERVICE HEPA filters is to reduce the 
quantity of radiological particulates in the airflow before discharge to the 
environment. 

The HOT CELL COMPLEX exhaust system is designated as HV02 CVS 
(Ref. 1). The system is designed to maintain the HOT CELL COMPLEX 
air space at a static pressure that is negative with respect to the outside 
atmosphere. The exhaust system is composed of two exhaust fans and 
three (50% capacity each) HEPA filter housings. The filter housings are 
designated 41-B-877A, 41-B-877B, and 41-B-877C. The exhaust fans are 
designated 41-B-878A and 41-B-878B. 

Each filter unit and each exhaust fan has an inlet and outlet 
pneumatically operated damper. Either exhaust fan can be aligned to 
draw from any two of the three HEPA filter units. The system operates 
lead/lag, and on a loss of airflow for the lead fan the lag fan will 
automatically start (Ref. 1). 

Both HOT CELL COMPLEX exhaust fans discharge to a common 
header. The CH BAY exhaust fans (LCO 3.2.1) also discharge into this 
same header. A seismic/tornado damper is located in this common 
header. Closure of this seismic/tornado damper is a common MODE 
failure of all WHB exhaust fans. The damper in the radiation effluent 
monitor exhaust duct has a switch in the blade linkage that is closed 
when the damper closes. This switch energizes the relay, which opens 
the trip circuits of the exhaust fans (Ref. 1). 

Unfiltered release of radiological material as a result of small fires could 
affect co-located workers outside the HOT CELL COMPLEX. Operation 
of an exhaust fan through a HEPA filter reduces the consequences to the 
co-located workers. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 2) identified the potential for small fires, internal 
drum deflagrations, and drops into transfer cell, within the HOT CELL 
COMPLEX. A small fire event can release airborne radiological material 
into the HOT CELL COMPLEX atmosphere, which if left unfiltered, would 
be released to the environment and affect co-located workers outside of 
the HOT CELL COMPLEX. The safety analysis identified a potential for 
high consequences to the co-located workers. 

The safety analysis assumes that using a HOT CELL COMPLEX 
exhaust fan to draw the HOT CELL COMPLEX atmosphere through 
HEPA filters with ≥ 99 % efficiency reduces the consequences to any co-
located workers to low. Since the HOT CELL COMPLEX is an enclosed 
facility, any air flow through the complex as a result of an operating HOT 
CELL COMPLEX exhaust fan is sufficient to provide the required 
filtration. Therefore, the operation of one HOT CELL COMPLEX exhaust 
fan drawing through two of the three exhaust HEPA filter units is 
sufficient to provide the safety function assumed in the safety analysis. 

LCO Facility personnel outside the HOT CELL COMPLEX may not be aware 
of releases of airborne radiological material within the HOT CELL 
COMPLEX. Filtration of the air leaving the HOT CELL COMPLEX 
reduces the consequences to personnel outside of the HOT CELL 
COMPLEX. The lowest functional capability is met by an OPERABLE 
HOT CELL COMPLEX exhaust fan drawing HOT CELL COMPLEX 
atmosphere through HEPA filters and discharging through an open 
seismic/tornado damper to the environment. 

The flow of air from the HOT CELL COMPLEX, through HEPA filters, 
and exhausted is sufficient to provide the assumed level of mitigation for 
small fire events in the complex. Therefore, an OPERABLE HOT CELL 
COMPLEX Confinement Ventilation System is satisfied by one operating 
exhaust fan aligned to and drawing through HEPA filters. The HEPA 
filters provide for the removal of particulate from the air flow. 

The system is normally aligned for operation with one exhaust fan 
(41-B-878A or 41-B-878B) drawing through two of three filter units 
(41-B-877A, 41-B-877B, or 41-B-877C) with ≥ 99% efficiency. However, 
specific alignment of fan and filter units is not essential to accomplish the 
safety function. The seismic/tornado damper is normally aligned open. 
The supply and exhaust fans are interlocked to shut down upon closure 
of the seismic/tornado damper. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

MODE 
Applicability 

WASTE is brought into the HOT CELL COMPLEX for overpacking into a 
facility canister, in a 10-160B shipping container with its lid bolts 
detensioned. The lid is removed in the HOT CELL COMPLEX and 
WASTE is removed, overpacked, and transferred to the WASTE Shaft 
Conveyance for disposal in the UNDERGROUND. WASTE may be 
placed in a facility canister located in a HOT CELL COMPLEX well for a 
time period prior to transfer to the UNDERGROUND. WASTE is subject 
to fires, internal drum deflagration, and drops into the transfer cell, when 
the WASTE is outside of the 10-160B shipping container. Therefore, this 
LCO is applicable during WASTE HANDLING and WASTE STORAGE 
MODES when processing 10-160B WASTE containers. 

When all WASTE in the HOT CELL COMPLEX is removed from the 
complex or the facility is processing a RH-TRU 72-B WASTE container, 
the HOT CELL COMPLEX exhaust ventilation is not required. If there is 
no WASTE in the complex, then there are no significant quantities of 
radiological material available to be involved in the assumed events. The 
hazards and accident analysis concluded that confinement ventilation 
was not needed when processing a RH-TRU 72-B container. Therefore, 
the HOT CELL COMPLEX exhaust ventilation system is only required to 
be OPERABLE when the processing 10-160B WASTE containers. 

PROCESS AREA 
Applicability 

The events identified in the safety analysis were located in the HOT 
CELL COMPLEX. The HOT CELL COMPLEX exhaust ventilation system 
only provides exhaust and filtration of the complex atmosphere. 
Therefore, this LCO only applies to the HOT CELL COMPLEX 
PROCESS AREA. 

ACTIONS  

ACTION A.1 In the event that neither HOT CELL COMPLEX exhaust fan is operating, 
the capability to filter potentially contaminated air during a fire event, 
internal drum deflagration, and drops in the transfer cell, are impaired. 
SUSPENDING WASTE HANDLING ACTIVITIES in the HOT CELL 
COMPLEX permits placement of WASTE in a SAFE CONFIGURATION, 
removes a potential for ignition sources, and permits attention to be 
focused on restoration of the HOT CELL COMPLEX confinement 
ventilation system. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES 
and minimize the time-at-risk. 

 continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.2 

 

The HOT CELL COMPLEX CVS is normally aligned with one exhaust fan 
IN-SERVICE drawing airflow through two of three filter units. With 
potential ignition and fuel sources and dropping of WASTE 
CONTAINERS reduced in the HOT CELL COMPLEX, and determination 
of the cause for the condition and restoration of the system is required. A 
completion time of 12 hours is sufficient to restore the system while 
minimizing the time-at-risk. 

ACTION B.1 In the event that HOT CELL COMPLEX exhaust air is not flowing 
through HEPA filter units, the capability to filter potentially contaminated 
air during a fire event, internal drum deflagration, and drops into the 
transfer cell, is impaired. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources, and permits 
attention to be focused on restoration of the HOT CELL COMPLEX 
confinement ventilation system. A completion time of 1 hour is required 
to provide adequate time to safely SUSPEND WASTE HANDLING 
ACTIVITIES and minimize the time-at-risk. 

ACTION B.2 The HOT CELL COMPLEX CVS is normally aligned with one exhaust 
fan IN-SERVICE drawing airflow through two of the three filter units. 
With potential ignition and fuel sources and dropping of WASTE 
CONTAINERS reduced in the HOT CELL COMPLEX, determination of 
the cause for the condition and restoration of the system is required. A 
completion time of 12 hours is sufficient to restore the system while 
minimizing the time-at-risk. 

ACTION C.1 In the event that the HOT CELL COMPLEX HEPA filters are determined 
to be < 99% efficient, the capability to filter potentially contaminated air 
during a fire event is impaired. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources and 
dropping of WASTE CONTAINERS, and permits attention to be focused 
on restoration of the HOT CELL COMPLEX CVS. A completion time of 1 
hour is required to provide adequate time to safely SUSPEND WASTE 
HANDLING ACTIVITIES and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.2 The HOT CELL COMPLEX CVS is normally aligned with one exhaust fan 
IN-SERVICE drawing airflow through two of three filter units with ≥ 99% 
efficiency each. With potential ignition and fuel sources and dropping of 
WASTE CONTAINERS reduced in the HOT CELL COMPLEX, 
determination of the cause for the condition and restoration of the system 
is required. A completion time of 12 hours is sufficient to restore the 
system while minimizing the time-at-risk. 

ACTION D.1 In the event that the HOT CELL COMPLEX CVS cannot be restored to 
OPERABLE within the requirements of required ACTIONS A.2, B.2, or 
C.2, it is necessary to place the affected PROCESS AREA(S) in 
STANDBY MODE. Entry into this condition is made when the HOT CELL 
COMPLEX CVS cannot be readily restored through realignment of the 
system’s configuration. WASTE must be removed from the HOT CELL 
COMPLEX to reduce the risk. Therefore, entry into WASTE HANDLING 
MODE is required to permit downloading WASTE. A completion time of 
24 hours is required to provide adequate time reduce the time-at-risk. 

A note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE. This allowance is 
acceptable based on the limited period of time to complete WASTE 
HANDLING ACTIVITIES and place the HOT CELL COMPLEX in 
STANDBY. 

ACTION D.2 Once WASTE HANDLING MODE is established in the HOT CELL 
COMPLEX, downloading of the RH WASTE drums from a 10-160B 
SHIPPING CONTAINER can be initiated. A completion time of 7 days is 
adequate to safely remove WASTE from the HOT CELL COMPLEX and 
to place the HOT CELL COMPLEX in STANDBY MODE while HOT CELL 
COMPLEX CVS capability is reestablished. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.2.2.1 A HOT CELL COMPLEX exhaust fan is normally operating when 
processing 10-160B WASTE. Fan operation is monitored in the CMR. 
DAILY VERIFICATION that the 41-B-878A or 41-B-878B fan is operating 
is adequate to demonstrate that the exhaust is being filtered. Failure to 
meet this requirement requires entry into Condition A. 

SR 4.2.2.2 The HOT CELL COMPLEX exhaust system is designed such that the 
IN-SERVICE exhaust fan draws through two of the three filter units. 
DAILY VERIFICATION of system alignment is adequate to demonstrate 
that the exhaust system is IN-SERVICE. Failure to meet this requirement 
requires entry into Condition B. 

SR 4.2.2.3 The HOT CELL COMPLEX exhaust filter trains are designed to function 
with ≥ 99% efficiency. ANNUAL VERIFICATION of filter efficiency for one 
stage per filter unit, at least once per year is adequate to demonstrate 
that the filter is performing its required function (Ref. 3). Failure to meet 
this requirement requires entry into Condition C. 

References  

1. SDD HV00, Heating, Ventilation and Air Conditioning System System 
Design Description (SDD) (current revision), Washington TRU Solutions 
LLC, Carlsbad, NM. 

2. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM.  

3. ANSI/ASME N510-1989, Testing of Nuclear Air-Treatment Systems, 
American National Standards Institute, New York, NY. 
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B3/4.3 Vehicle/Equipment Control 

B3.3.1 Vehicle/Equipment Control in the OUTSIDE AREA 

Bases 

Background 
Summary 

A site refueling station was constructed at the WIPP to provide the fuels 
required for WIPP activities.  

Fuel delivery truck drivers may not be familiar with the WIPP site; and 
therefore, an individual is assigned to escort the truck on the 
DESIGNATED ROUTE. 

Application to 
Safety 

The WIPP safety analysis (Ref. 1) identified the potential for fuel delivery 
fire events in the OUTSIDE AREA. These events could involve the WHB 
or could propagate to the WHB and involve radiological material 
contained in the WHB. Routing of fuel trucks away from the WHB reduces 
the likelihood of fire events involving radiological material. 

Fire events were assumed to not impact radiological material in CLOSED 
SHIPPING CONTAINERS in the onsite parking area unit. All WASTE in 
the OUTSIDE AREA is required to be in CLOSED SHIPPING 
CONTAINERS (LCO 3.5.3). 

The likelihood of fire events involving radiological material is reduced by 
designating the route for fuel delivery trucks, escorting the fuel delivery 
vehicles from entrance into the PPA to the refueling tank and back to the 
vehicle trap. 

LCO Fuel delivery trucks are required to deliver liquid-fuel products to the 
WIPP. Fire events involving these products have the potential to impact 
or propagate to the WHB and involve radiological material contained in 
the WHB. Therefore, this LCO is required to ensure that events involving 
fuel delivery trucks do not affect the WHB. The fuel delivery truck is 
required to have a leading escort and stay on the DESIGNATED ROUTE. 
These two requirements prevent the fuel delivery truck from interacting 
with the WHB. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.1 Vehicle/Equipment Control in the OUTSIDE AREA (continued) 

Bases (continued) 

MODE 
Applicability 

WASTE may be present in the WHB during WASTE HANDLING and 
WASTE STORAGE MODES. Fires occurring in the OUTSIDE AREA may 
affect the WHB. Since there are no MODES defined for the OUTSIDE 
AREA, this LCO applies at all times. 

PROCESS AREA 
Applicability 

Fuel delivery trucks are only operated in the OUTSIDE AREA. Therefore, 
this LCO applies to the OUTSIDE AREA. 

ACTIONS  

ACTION A.1 In the event the fuel delivery truck leading escort is not present or 
becomes disabled, the truck SHALL be IMMEDIATELY stopped. 
Operation of the fuel delivery truck without a leading escort does not, in 
and of itself, result in an adverse event. However, the truck driver may not 
be familiar with the WIPP site and the travel restrictions imposed by this 
LCO. IMMEDIATELY stopping the truck reduces the likelihood of a 
vehicle incident involving the fuel delivery truck. 

ACTION A.2 A leading escort SHALL be established for the fuel delivery truck 
IMMEDIATELY. Since the fuel delivery truck is stopped while the escort is 
established, the likelihood of an event is reduced and the time-at-risk is 
minimized. IMMEDIATELY establishing a leading escort reduces the 
likelihood of the fuel delivery truck inadvertently approaching areas of the 
WHB that contain WASTE.  

ACTION B.1 In the event of a fuel delivery truck deviates from the DESIGNATED 
ROUTE, the truck SHALL be IMMEDIATELY routed back to the 
DESIGNATED ROUTE. Departure from the route does not, in and of 
itself, result in an adverse event. IMMEDIATELY directing the truck back 
to the route prevents the further reduction of the distance between the 
truck and the WHB. 

ACTION B.2 VERIFICATION that the truck is on the DESIGNATED ROUTE SHALL be 
completed within 15 minutes. Fifteen minutes provides adequate time to 
inform the truck driver of the condition, maneuver the truck, and return it 
to the DESIGNATED ROUTE. The time-at-risk is minimized by ensuring 
the truck has returned to the DESIGNATED ROUTE within 15 minutes. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.1 Vehicle/Equipment Control in the OUTSIDE AREA (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.1.1 VERIFICATION that a leading escort for each liquid-fuel shipment 
SHALL be completed. Fuel deliveries could occur during any MODE. 
Establishing a leading escort for the fuel delivery truck is necessary to 
reduce the likelihood that the fuel delivery truck would impact radioactive 
material. Failure to establish a leading escort, in and of itself, is not an 
initiator of an adverse event. Failure to meet this requirement requires 
entry into Condition A. 

SR 4.3.1.2 VERIFICATION SHALL be performed that the fuel delivery truck traveled 
the DESIGNATED ROUTE when delivering fuel and when exiting. Fuel 
deliveries could occur during any MODE. Escorting the fuel delivery 
truck along the DESIGNATED ROUTE is adequate to preclude the fuel 
delivery truck from impacting radioactive material. The deviation of the 
vehicle from the DESIGNATED ROUTE, in and of itself, does not initiate 
an adverse event. Failure to meet this requirement requires entry into 
Condition B. 

References  

1. DOE/WIPP 07-3372. Waste Isolation Pilot Plant Documented Safety 
Analysis, (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.2 Vehicle/Equipment Control in the CH BAY and ROOM 108 

Bases 

Background 
Summary 

CH WASTE is removed from SHIPPING CONTAINERS in the CH BAY 
and ROOM 108 and transferred to the WASTE SHAFT ACCESS AREA 
or temporarily stored in the CH BAY. The CH BAY is a large bay 
containing two TRUDOCKs for unloading SHIPPING CONTAINERS, 
stored WASTE, vehicles, and other equipment required for WASTE 
processing. ROOM 108 is a large room containing a Bolting Station, a 
Payload Transfer Station for removing SLB2s from the TRUPACT-III, 
facility pallet stands, Facility Transfer Vehicles, and other equipment 
required for WASTE processing. Operating vehicles/equipment in these 
areas introduces the potential for vehicle collisions resulting in fuel spills 
with fires and/or LOC with release of radiological material. 

Battery-powered vehicles operating in the WHB are constructed to reduce 
their potential for the ignition of fires. 

Operating liquid-fueled vehicles/equipment in the CH BAY, ROOM 108, 
and/or WASTE SHAFT ACCESS AREA introduces the potential for fuel 
spills due to collisions. A fuel pool in coincidence with an ignition source 
could result in a fire and subsequent release of radiological material. The 
presence of liquid-fueled vehicles/equipment does not, in and of itself, 
result in an adverse event. In order for such an event to occur, an 
accident resulting in the puncturing of the fuel tank in coincidence with an 
ignition source would be required. Prohibiting liquid-fueled 
vehicles/equipment from the CH BAY, ROOM 108, and WASTE SHAFT 
ACCESS AREA prevents fuel-pool fires in these areas. 

WHB fire suppression (LCO 3.1.1) requires the suppression system to be 
OPERABLE when WASTE is present in the CH BAY and ROOM 108. CH 
WH CVS (LCO 3.2.1) is also required to be OPERABLE for mitigation of 
fires and WASTE CONTAINER drops in the CH BAY or ROOM 108. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.2 Vehicle/Equipment Control in the CH WHB and ROOM 108 (continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire and LOC events that could 
result due to the operation of vehicles/equipment in the CH BAY and 
ROOM 108. Liquid-fueled vehicles/equipment present sources of ignition 
and fuel. Vehicle operations can result in WASTE impacts and/or drops 
resulting in LOC. 

Assumptions for the analyses included the following: 

 WASTE inside a CLOSED SHIPPING CONTAINER is protected from 
involvement in any fire or LOC event; and 

 Site-derived WASTE in a container with its lid in place responds the 
same as a TRU WASTE CONTAINER in a fire and LOC event. 

Prohibiting the presence of liquid-fueled vehicles in the CH BAY is 
credited with reducing the FREQUENCY of fire and vehicle collisions. 

LCO The presence of liquid-fueled vehicles/equipment in the CH BAY and 
ROOM 108 has the potential to initiate or be involved in fire events. 
Prohibiting the presence of these vehicles when WASTE is present is 
necessary to minimize the likelihood of these events. 

MODE 
Applicability 

WASTE is permitted to be in the CH BAY and ROOM 108 during both 
WASTE HANDLING and WASTE STORAGE MODES. Fires and LOC in 
the CH BAY and ROOM 108 can result in the release of radiological 
material. WASTE can be impacted by WASTE HANDLING EQUIPMENT, 
resulting in LOC of radiological material. WASTE is not present during 
STANDBY MODE and therefore is not affected by fires or impact events 
during this MODE. Therefore, this LCO is applicable during WASTE 
HANDLING and WASTE STORAGE MODES. 

PROCESS AREA 
Applicability 

WASTE may be stored in or transiting the CH BAY in sufficient quantities 
to adversely affect co-located workers if released due to a fire or LOC 
event. Therefore, this LCO is applicable to the CH BAY and ROOM 108. 

ACTIONS  

ACTION A.1 In the event that liquid-fueled equipment/vehicles are identified as being 
present in the CH BAY and ROOM 108, removing the liquid-fueled 
vehicles/equipment IMMEDIATELY reduces the likelihood for initiation of 
a fire or LOC event.  

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.2 Vehicle/Equipment Control in the CH BAY and ROOM 108 (continued) 

Bases (continued) 

 

 

 

Surveillance Requirements 

SR 4.3.2.1 VERIFICATION EACH SHIFT that liquid-fueled vehicles/equipment 
in the CH BAY and ROOM 108 are not present is necessary to 
ensure compliance with this LCO. Vehicles are frequently used in 
the CH BAY and ROOM 108 during all MODES of operation; 
therefore, VERIFICATION EACH SHIFT is appropriate. Failure to 
meet this requirement requires entry into Condition A. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad 
Field Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.3 Vehicle/Equipment Control in the WASTE SHAFT ACCESS AREA 

Bases 

Background 
Summary 

The WASTE SHAFT ACCESS AREA is an interim PROCESS AREA that 
the WASTE travels through as part of the WASTE processing evolution. 
Vehicles/equipment operating in these areas introduces the potential for 
vehicle collisions resulting in fuel spills with fires and/or LOC with release 
of radiological material. 

Liquid-fueled vehicles/equipment operating in the WASTE SHAFT 
ACCESS AREA introduces the potential for fuel spills due to collisions. A 
fuel pool in coincidence with an ignition source could result in a fire and 
subsequent release of radiological material release. The presence of 
liquid-fueled vehicles/equipment does not, in and of itself, result in an 
adverse event. In order for such an event to occur, an accident resulting 
in the puncturing of the fuel tank in coincidence with an ignition source 
would be required. Prohibiting liquid-fueled vehicles/equipment from the 
WASTE SHAFT ACCESS AREA reduces the likelihood for fuel-pool fires 
in these areas. 

WHB fire suppression (LCO 3.1.1) requires the suppression system to be 
OPERABLE when WASTE is present in the WASTE SHAFT ACCESS 
AREA. 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire and LOC events that could 
result due to the operation of vehicles/equipment in the WASTE SHAFT 
ACCESS AREA. Liquid-fueled vehicles/equipment present sources of 
ignition and fuel. Vehicle operations can result in WASTE impacts and/or 
drops resulting in LOC. 

Assumptions for the analyses included the following: 

 WASTE inside a CLOSED SHIPPING CONTAINER is protected from 
involvement in any fire or LOC event; and 

 Site-derived WASTE in a container with its lid in place responds the 
same as a TRU WASTE CONTAINERS in a fire and LOC event. 

Prohibiting the presence of liquid-fueled vehicles in the WASTE SHAFT 
ACCESS AREA is credited with reducing the FREQUENCY of fire events 
involving CH WASTE. 

continued



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 A-50 

B3/4.3 Vehicle/Equipment Control (continued) 

Bases (continued) 

LCO The presence of liquid-fueled vehicles/equipment in the WASTE SHAFT 
ACCESS AREA has the potential to initiate or be involved in fire events. 
Prohibiting the presence of these vehicles when WASTE is present is 
necessary to minimize the likelihood of these events. 

A note permits liquid-fueled vehicles/equipment to be used to download 
equipment, materials and supplies while RH WASTE is present in the 
FCLR. RH WASTE in the FCLR is inside the facility cask/light-weight 
facility cask which prevents radiological releases from analyzed events. 
Liquid-fueled vehicles are allowed in the Conveyance Loading Room 
when RH WASTE is present in the FCLR because pool fires will not 
propagate through the Waste Shaft Collar Room to the FCLR. 

MODE 
Applicability 

WASTE is permitted to be in the WASTE SHAFT ACCESS AREA during 
WASTE HANDLING. Fires in either area can result in the release of 
radiological material. WASTE can be impacted by WASTE HANDLING 
EQUIPMENT resulting in LOC of radiological material. WASTE is not 
present during STANDBY MODE and therefore, is not affected by fires 
or impact events. Therefore, this LCO is applicable during WASTE 
HANDLING MODE. 

PROCESS AREA 
Applicability 

Sufficient quantities of WASTE may be transiting the WASTE SHAFT 
ACCESS AREA in sufficient quantities to adversely affect co-located 
workers and the MOI if released due to a fire or LOC event. Therefore, 
this LCO is applicable to the WASTE SHAFT ACCESS AREA. 

ACTIONS  

ACTION A.1 In the event that liquid-fueled equipment/vehicles are identified as being 
present in the WASTE SHAFT ACCESS AREA, removing the liquid-
fueled vehicle/equipment/vehicles IMMEDIATELY reduces the likelihood 
for initiation of a fire.  

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.3 Vehicle/Equipment Control in the WASTE SHAFT ACCESS AREA (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.3.1 VERIFICATION prior to declaring WASTE HANDLING MODE for 
CH WASTE that liquid-fueled vehicles/equipment in the WASTE SHAFT 
ACCESS AREA are not present in the FCLR is necessary to ensure 
compliance with this LCO. Vehicles are frequently used in the WASTE 
SHAFT ACCESS AREA during all MODES of operation; therefore, 
VERIFICATION prior to declaring the MODE is appropriate. Failure to 
meet this requirement requires entry into Condition A. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision) U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.4  Deleted 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.5 Lube Truck Access Control in the UNDERGROUND 

Bases 

Background 
Summary 

WASTE is delivered to the UNDERGROUND by use of the WASTE Shaft 
Conveyance. The WASTE is offloaded and transported along the 
TRANSPORT PATH to the DISPOSAL ROOM. During transport, the 
WASTE travels in the VEHICLE EXCLUSION ZONE, which reduces the 
likelihood of collisions and potential fires involving fuel. 

WASTE is disposed or present in the UNDERGROUND at all times and it 
is continually exposed to the ongoing operations. Large quantities of fuel 
present the opportunity to be involved in a fire that could affect the stored 
WASTE. While the fuel, in and of itself, does not initiate a fire event, its 
presence in coincidence with a spill and ignition source could lead to an 
event that would subject the co-located worker and the MOI to high 
consequences. There are limited controls and/or ACTIONS that can be 
taken to mitigate an UNDERGROUND fire; therefore, prevention of fires is 
the primary control. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

A lube truck is located in the UNDERGROUND to supply fuel, hydraulic 
fluids, and lubricating products to the UNDERGROUND equipment and 
therefore, it contains a large quantity of combustible liquids. The presence 
of a lube truck does not, in and of itself, result in an adverse event. In 
order for such an event to occur, an accident resulting in the release of 
combustible liquids in coincidence with an ignition source would be 
required. 

Application to 
Safety 

DOE/WIPP 07-3372 (Ref. 1) identified fire events in the UNDERGROUND. 
Fuel pools in proximity to WASTE were analyzed and determined to result 
in high consequences to both co-located workers and the MOI. Prohibiting 
the amount of fuel and lubricants in the TRANSPORT PATH areas 
prevents the available fuel supply in the event of a fire but it does not 
eliminate the potential for fire. 

Prohibiting the presence of the lube truck in the DISPOSAL ROOM was 
credited with reducing the likelihood of the event and reducing its 
consequences should it occur. Prohibiting the lube truck in the DISPOSAL 
ROOM removes the potential for collisions with the lube truck, which could 
result in the release of combustible liquid and exposure to ignition 
sources. Prohibiting the lube truck in the DISPOSAL ROOM reduces the 
quantity of combustible liquid available for consumption in a fire event, 
reducing the intensity of a fire event and thereby reducing the 
consequences to workers and offsite. Higher-intensity fires consume more 
material and provide the mechanism (i.e., lofting) for transporting the 
radiological material beyond the immediate vicinity. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.5 Lube Truck Access Control in the UNDERGROUND (continued) 

Bases (continued) 

LCO Prohibiting the lube truck from the DISPOSAL ROOM reduces the 
likelihood of fire events which would involve quantities of flammable 
liquids. Therefore, the lowest functional capability of this control is met 
by prohibiting lube truck access to the DISPOSAL ROOM. 

MODE 
Applicability 

WASTE is present in the UNDERGROUND at all times and fires 
involving WASTE could occur at any time. While the likelihood of a fire 
event is reduced when there are no WASTE HANDLING ACTIVITIES, 
other activities could result in collisions and/or ignition sources. 
Therefore, prohibiting the lube truck from the DISPOSAL ROOM must be 
applied at all times. 

PROCESS AREA 
Applicability 

WASTE is available and susceptible to fires in the UNDERGROUND. 
Therefore, this LCO applies to the UNDERGROUND. 

ACTIONS  

ACTION A.1 In the event that the lube truck is identified as being present in the 
DISPOSAL ROOM, WASTE HANDLING ACTIVITIES SHALL be 
suspended IMMEDIATELY. SUSPENDING WASTE HANDLING 
ACTIVITIES IMMEDIATELY reduces the likelihood for collisions and 
initiation of a fire event. 

ACTION A.2 Maintenance activities being conducted in the DISPOSAL ROOM have 
the potential to initiate a fire event. Therefore, if a lube truck is located in 
a DISPOSAL ROOM the risk of fires must be reduced. Stopping 
maintenance activities reduces the likelihood of fire events is increased. 
IMMEDIATELY stopping maintenance activities is necessary to minimize 
the risk. 

ACTION A.3 The lube truck is not permitted in a DISPOSAL ROOM at any time. While 
the presence of the lube truck in and of itself is not an initiator of the 
event, the lube truck SHALL be removed from the DISPOSAL ROOM to 
reduce the risk. IMMEDIATELY removing the lube truck is necessary to 
minimize the risk. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.5 Lube Truck Access Control in the UNDERGROUND (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.5.1 The lube truck is prohibited from the DISPOSAL ROOM at all times. 
During the backshift on the weekends and on holidays there are no 
personnel in the underground to perform the surveillance. Therefore, the 
surveillance SHALL be performed EACH SHIFT when personnel are 
present in the underground. VERIFICATION EACH SHIFT is adequate 
to reinforce the prohibition and to ensure that a lube truck is not present 
in the DISPOSAL ROOM. The presence of the lube truck, in and of itself, 
is not an initiator of an adverse event. Failure to meet this requirement 
requires entry into Condition A. 

References  

1. DOE/WIPP 07-3372. Waste Isolation Pilot Plant Documented Safety 
Analysis, (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 

Bases 

Background 
Summary 

WASTE is transferred from the Waste Shaft area along the TRANSPORT 
PATH to the DISPOSAL ROOM. Since WASTE is vulnerable to fires and 
collisions while in transit, controls are required to reduce the risk. The 
transport vehicles are liquid fueled and therefore the fuel capacity of the 
transport vehicle is the minimum quantity of fuel that must be considered 
in a fire event. 

The TRANSPORT PATH provides a definitive route along which controls 
can be established. The path can be walked down prior to WASTE 
transport to VERIFY that controls are met. 

A VEHICLE EXCLUSION ZONE provides a moving definitive envelope 
within which controls can be established. The zone is established and 
maintained throughout the period of time that the WASTE is being 
transported, limits liquid-fueled vehicles in the zone to the transport 
vehicle/equipment itself, and restricts non-WASTE HANDLING 
vehicles/equipment from being in close proximity to the WASTE. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

The presence of multiple vehicles/equipment in the TRANSPORT PATH 
would increase the likelihood for collisions. The presence of multiple 
vehicles does not, in and of itself, result in a collision event. Vehicle/ 
equipment operators are required to be trained on vehicle/equipment 
operation and there are a limited number of vehicles available for WASTE 
HANDLING. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 1) identified the potential for fire and LOC 
events in the TRANSPORT PATH. Liquid-fueled vehicles/equipment 
operating in the UNDERGROUND contains large quantities of fuel, 
hydraulics, and lubricants. Limiting the amount of fuel, hydraulics, and 
lubricants in these areas reduces the available fuel supply in the event of 
a fire but it does not eliminate the potential for fire. 

Events were identified which involved collision of vehicles handling 
WASTE. The likelihood of these events is reduced by limiting the number 
of liquid-fueled vehicles/equipment permitted in the TRANSPORT PATH 
to those necessary for the required ACTIVITY. 

LCO The safety analysis identified various events that involved vehicles in the 
TRANSPORT PATH and ACTIVE DISPOSAL ROOM. Controls on the 
operation of vehicles in the VEHICLE EXCLUSION ZONE are necessary 
to minimize the likelihood of these events. The minimum functional 
capability is established by the following specific controls for liquid-fueled 
vehicles/equipment: 

 A TRANSPORT PATH route SHALL be established prior to WASTE 
movement. The TRANSPORT PATH route is situationally 
determined. The TRANSPORT PATH provides a definitive route 
along which controls can be established. The path can be walked 
down prior to WASTE transport to VERIFY that controls are met. 

 A VEHICLE EXCLUSION ZONE SHALL be established to escort the 
WASTE through the TRANSPORT PATH with the leading and the 
lagging escort. The VEHICLE EXCLUSION ZONE provides a moving 
definitive envelope within which controls can be established and 
maintained for the duration of the transport. The leading and lagging 
escorts alert personnel in the UNDERGROUND to the approaching 
WASTE. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

LCO (continued)  The VEHICLE EXCLUSION ZONE SHALL be maintained from the 
S-400/E-140 intersection to the DISPOSAL ROOM entrance. When 
WASTE is down-loaded, the VEHICLE EXCLUSION ZONE cannot 
be established until the WASTE is removed from the WASTE Shaft 
Conveyance at the WASTE SHAFT STATION. Once the WASTE is 
positioned between escort vehicles, the VEHICLE EXCLUSION 
ZONE may begin movement toward the DISPOSAL ROOM. For 
WASTE retrieval, the transport is reversed.  

  WASTE SHALL be moved in a VEHICLE EXCLUSION ZONE. 
Movement of WASTE within the VEHICLE EXCLUSION ZONE 
along the TRANSPORT PATH ensures a continuous zone for 
application of controls. 

 Non-WASTE HANDLING VEHICLES/EQUIPMENT SHALL be 
prohibited in the VEHICLE EXCLUSION ZONE. This prohibition is 
necessary to reduce the likelihood of collisions in proximity to 
WASTE. 

 Only one liquid-fueled vehicle SHALL be in the VEHICLE 
EXCLUSION ZONE. This restriction is necessary to limit the 
quantity of fuel that could be involved in a fuel-pool fire when the 
VEHICLE EXCLUSION ZONE approaches the DISPOSAL ROOM 
and reduces the likelihood of a collision. 

MODE 
Applicability 

Fire, collision, and LOC events involving WASTE have the potential to 
adversely affect co-located workers and the MOI. WASTE is present in 
the TRANSPORT PATH during WASTE HANDLING transport; therefore, 
this LCO is applicable to WASTE HANDLING MODE. 

PROCESS AREA 
Applicability 

The VEHICLE EXCLUSION ZONE exists within the TRANSPORT 
PATH, which is contained in the UNDERGROUND. Therefore, this LCO 
is applicable to the UNDERGROUND. 

continued



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 A-59 

B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS  

ACTION A.1 In the event that the TRANSPORT PATH is not established, movement of 
the WASTE SHALL be IMMEDIATELY stopped. IMMEDIATELY stopping 
WASTE movement reduces the likelihood for a collision, initiation of a 
fire, or LOC event. 

ACTION A.2 A TRANSPORT PATH SHALL be established within 1 hour. This is 
required to identify and establish the TRANSPORT PATH to reduce the 
likelihood of vehicle/equipment collisions with subsequent fires during the 
movement of WASTE. A 1-hour completion time is adequate to identify 
the route and confirm the TRANSPORT PATH is compliant. The absence 
of a TRANSPORT PATH does not, in and of itself, result in an adverse 
event. A TRANSPORT PATH reduces the likelihood of vehicle collisions 
during the period of movement. The 1-hour completion time limits the 
time-at-risk. 

ACTION B.1 In the event that the VEHICLE EXCLUSION ZONE is not established, 
movement of the WASTE SHALL be IMMEDIATELY stopped. 
IMMEDIATELY stopping WASTE movement reduces the likelihood for a 
collision, initiation of a fire, or LOC event. 

ACTION B.2 A VEHICLE EXCLUSION ZONE SHALL be established IMMEDIATELY. 
This is required to reduce the likelihood of vehicle/equipment collisions 
with subsequent fires during the movement of WASTE. The absence of a 
VEHICLE EXCLUSION ZONE does not, in and of itself, result in an 
adverse event. A VEHICLE EXCLUSION ZONE reduces the likelihood of 
vehicle collisions during the period of movement. The IMMEDIATE 
completion time limits the time-at-risk. 

ACTION C.1 In the event that WASTE is being moved outside of a VEHICLE 
EXCLUSION ZONE or the VEHICLE EXCLUSION ZONE is not 
maintained, the movement of WASTE SHALL be IMMEDIATELY 
stopped. IMMEDIATELY stopping WASTE movement reduces the 
likelihood for a collision, initiation of a fire, or LOC event. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.2 A VEHICLE EXCLUSION ZONE SHALL be established about the 
WASTE transport vehicle/equipment IMMEDIATELY. This is required to 
reestablish a buffer about the WASTE to reduce the likelihood of 
vehicle/equipment collisions and subsequent fires. Completion time is 
adequate to locate escort vehicles, place them in front and behind the 
WASTE transport vehicle, and to move vehicles/equipment away from 
the WASTE to reestablish compliance. The loss of the VEHICLE 
EXCLUSION ZONE does not, in and of itself, result in an adverse event. 
The immediate completion time limits the time-at-risk. 

ACTION D.1 In the event that non-WASTE HANDLING vehicles/equipment is located 
in the VEHICLE EXCLUSION ZONE, the non-WASTE HANDLING 
vehicles/equipment SHALL be IMMEDIATELY moved out of the zone. 
IMMEDIATELY relocating the vehicle/equipment outside of the VEHICLE 
EXCLUSION ZONE reduces the likelihood of a collision with subsequent 
fire. An alternative to relocating the non-WASTE HANDLING vehicles/ 
equipment is provided by ACTIONS D.2.1 and D.2.2. 

ACTIONS 
D.2.1/D.2.2 

An alternative to required ACTION D.1 is to IMMEDIATELY stop WASTE 
movement and move the non-WASTE HANDLING vehicles/equipment 
out of the zone. This ACTION is necessary to reduce the likelihood of 
collisions. 

 The non-WASTE HANDLING vehicles/equipment SHALL then be moved 
out of the VEHICLE EXCLUSION ZONE. This ACTION is necessary to 
reduce the likelihood of collisions and minimize the quantity of fuel that 
could be involved in a fire event. The presence of non-WASTE 
HANDLING vehicles/equipment, in and of itself, is not an initiator of any 
event; therefore, removal of the vehicle/equipment IMMEDIATELY 
minimizes the time-at- risk. Additionally, WASTE movement is stopped 
IMMEDIATELY. 

ACTIONS E.1 In the event that more than one piece of liquid-fueled vehicle/equipment is 
located in the VEHICLE EXCLUSION ZONE, the additional liquid-fueled 
vehicles/equipment SHALL be IMMEDIATELY moved out of the zone. 
IMMEDIATELY relocating the liquid-fueled vehicle/equipment outside the 
VEHICLE EXCLUSION ZONE reduces the likelihood of a collision with 
subsequent fire. An alternative to relocating the non-WASTE HANDLING 
vehicles/equipment is provided by ACTIONS E.2.1 and E.2.2. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS (continued) 

ACTIONS 
E.2.1/
E.2.2 

An alternative to required ACTION E.1 is to IMMEDIATELY stop WASTE 
movement and move the liquid-fueled vehicles/equipment out of the 
zone. This ACTION is necessary to reduce the likelihood of collisions. 

The liquid-fueled vehicles/equipment SHALL then be moved out of the 
VEHICLE EXCLUSION ZONE. This ACTION is necessary to reduce the 
likelihood of collisions and minimize the quantity of fuel that could be 
involved in a fire event. The presence of liquid-fueled vehicles/ 
equipment, in and of itself, is not an initiator of any event; therefore, 
removal of the vehicle/equipment IMMEDIATELY minimizes the time-at-
risk. Additionally, WASTE movement is stopped IMMEDIATELY. 

ACTION F.1 In the event that the VEHICLE EXCLUSION ZONE leading or lagging 
escort becomes disabled, WASTE movement SHALL be IMMEDIATELY 
stopped. Stopping WASTE movement reduces the likelihood for initiation 
of a fire and/or LOC event. 

ACTION F.2 The disabled escort vehicle SHALL be replaced within 1 hour. This 
ACTION is necessary to ensure the continuity of the VEHICLE 
EXCLUSION ZONE and the transport of WASTE. A disabled escort 
vehicle, in and of itself, is not an initiator of any event; therefore, 
replacement of the vehicle within 1 hour minimizes the time-at-risk. 
Additionally, WASTE movement is stopped during this 1-hour period. 

ACTION G.1 In the event that CH WASTE HANDLING EQUIPMENT becomes 
disabled in the VEHICLE EXCLUSION ZONE, the disabled equipment 
SHALL be repaired or replaced within 12 hours. A 12-hour repair time is 
adequate to complete normal repairs or to replace the disabled 
equipment. Since the CH WASTE HANDLING EQUIPMENT is disabled, it 
is assumed that the WASTE movement is stopped. Additionally, the 
VEHICLE EXCLUSION ZONE will continue to be maintained during the 
repair. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION G.2 Upon completion of the repair or replacement of the disabled vehicle, the 
WASTE movement SHALL be resumed and the WASTE emplaced within 
2 hours of completion of the repair. Since the VEHICLE EXCLUSION 
ZONE has been maintained throughout the repair, the 2-hour completion 
time is adequate to complete the move and emplace the WASTE.  

ACTION H.1 In the event that RH WASTE HANDLING EQUIPMENT becomes 
disabled in the VEHICLE EXCLUSION ZONE, the disabled equipment 
SHALL be repaired IMMEDIATELY which is adequate to complete 
normal repairs. Since the RH WASTE HANDLING EQUIPMENT is 
disabled, it is assumed that the WASTE movement is stopped. 
Additionally, the VEHICLE EXCLUSION ZONE will continue to be 
maintained during the repair. 

ACTION H.2 Upon completion of the repair, the WASTE movement SHALL be 
resumed and the WASTE emplaced within 12 hours of completion of the 
repair. Since the VEHICLE EXCLUSION ZONE has been maintained 
throughout the repair, the 12-hour completion time is adequate to 
complete the move and emplace the WASTE.  

ACTION I.1 In the event that the ACTIONS and completion times of G.2 or H.2 
cannot be met, a ISBC SHALL be prepared and submitted to CBFO for 
approval within 10 days. WASTE movement is stopped during 
preparation of the ISBC and the VEHICLE EXCLUSION ZONE remains 
in place while the ISBC is prepared, submitted, approved and 
implemented.  

Surveillance Requirements 

SR 4.3.6.1 VERIFICATION SHALL be made that the TRANSPORT PATH has been 
established prior to WASTE movement. The TRANSPORT PATH 
SHALL be identified and confirmed to be ready for WASTE to be moved 
along the route. This ACTION is necessary to reduce the likelihood of 
vehicle collisions while WASTE is in motion. Since the establishment of 
each TRANSPORT PATH is independent, this SR is required for each 
WASTE movement. Failure to meet this requirement requires entry into 
Condition A. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.6.2 VERIFICATION SHALL be made that the VEHICLE EXCLUSION ZONE 
has been established prior to WASTE movement. Escort vehicles 
SHALL be positioned before and after the WASTE HANDLING 
EQUIPMENT. This ACTION is necessary to reduce the likelihood of 
vehicle collisions while WASTE is in motion. Since each VEHICLE 
EXCLUSION ZONE is independent, this SR is required for each WASTE 
movement. Failure to meet this requirement requires entry into 
Condition B. 

SR 4.3.6.3 VERIFICATION SHALL be made upon completion of WASTE 
movement, that the VEHICLE EXCLUSION ZONE was maintained 
throughout the movement of the WASTE along the TRANSPORT PATH. 
Since each VEHICLE EXCLUSION ZONE is independent, this SR is 
required for each WASTE movement. Failure to meet this requirement 
requires entry into Condition C. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE 

Bases 

Background 
Summary 

The WIPP disposes of WASTE in DISPOSAL ROOMS in the 
UNDERGROUND. WASTE emplacement continues in a DISPOSAL 
ROOM until full or circumstances require permanent exiting of the room. 
WASTE emplacement starts on the exhaust side of a room and proceeds 
to the intake side of the room. The emplacement WASTE FACE moves 
toward the front of the room as emplacement proceeds through the room. 

WASTE HANDLING EQUIPMENT and non-WASTE HANDLING 
vehicles/equipment is required to perform various activities in the 
DISPOSAL ROOM. These activities must be coordinated to reduce the 
likelihood of collision events. Collision events have the potential to involve 
the rupture of a fuel tank with a subsequent fire or LOC. A fuel-pool fire in 
proximity to the WASTE FACE could involve the significant release of 
radiological material. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

Non-WASTE HANDLING vehicles/equipment is required in the 
DISPOSAL ROOM for activities such as ground control or to assist in the 
retrieval of a noncompliant container. In general, non-WASTE 
HANDLING vehicles/equipment do not have an operational need to be in 
the vicinity of the WASTE FACE when WASTE is being emplaced. 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire events at the WASTE FACE. 
Collisions of vehicles in the proximity to the WASTE FACE and/or the 
impact of the WASTE FACE by vehicles/equipment can result in fuel 
spills with a coincident fire, or collision with the WASTE FACE could 
result in a LCO event. The consequences of this event were determined 
to be high to co-located workers and the MOI. 

continued



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 A-65 

B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Application to 
Safety (continued) 

To reduce the likelihood of collision events, liquid-fueled vehicles/ 
equipment operating at a WASTE FACE must be controlled as follows: 

 Only WASTE HANDLING EQUIPMENT selected for WASTE 
HANDLING ACTIVITIES may approach the WASTE FACE during 
emplacement; 

 Liquid-fueled vehicles/equipment used for retrieval SHALL be limited 
to one WASTE HANDLING EQUIPMENT and one liquid-fueled non-
WASTE HANDLING vehicle/equipment; 

 Non-WASTE HANDLING vehicle/equipment supporting 
emplacement activities SHALL be ≥ 25 feet from the WASTE FACE 
unless ATTENDED; and 

 Liquid-fueled WASTE HANDLING EQUIPMENT emplacing WASTE 
SHALL be ATTENDED. 

Due to the limited area at the WASTE FACE, only WASTE HANDLING 
EQUIPMENT selected for emplacement may approach or be < 25 feet 
from the WASTE FACE. This requirement limits the number of liquid-
fueled vehicles at the WASTE FACE to one in order to complete the 
WASTE emplacement ACTIVITY. Minimizing the number of 
vehicles/equipment at the WASTE FACE minimizes the likelihood of a 
collision resulting in a liquid fuel-pool fire or a collision with the WASTE 
FACE. 

WASTE HANDLING EQUIPMENT emplacing WASTE increases the 
likelihood of a fuel-pool fire at the WASTE FACE. Approaching the 
WASTE FACE is required to complete WASTE emplacement activities. 
The risk can be reduced by limiting the time when the WASTE 
HANDLING EQUIPMENT is at the WASTE FACE. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Application to 
Safety 
(continued) 

Due to the limited area at the WASTE FACE, liquid-fueled 
vehicles/equipment used for retrieval is limited to one WASTE 
HANDLING EQUIPMENT and one liquid-fueled non-WASTE handling 
vehicle/equipment. This requirement limits the total number of liquid-
fueled vehicles at the WASTE FACE to two in order to perform the 
WASTE retrieval ACTIVITY. Minimizing the number of 
vehicles/equipment at the WASTE FACE minimizes the likelihood of a 
collision resulting in a liquid fuel-pool fire or a collision with the WASTE 
FACE. 

Non-WASTE handling vehicles/equipment SHALL be ≥ 25 feet from the 
WASTE FACE. Non-WASTE handling vehicles/equipment typically do not 
have any function at the WASTE FACE during normal emplacement 
activities. The presence of liquid-fueled vehicles/equipment near the 
WASTE FACE increases the likelihood of a fuel-pool fire event. 
Therefore, non-WASTE handling vehicles/equipment SHALL remain ≥ 25 
feet from the WASTE FACE unless ATTENDED. 

Note: A portable handheld measuring device with standard industrial 
grade accuracy is acceptable for determining safe stand-off distances. 

Restricting the number of vehicles and operation of vehicles/equipment in 
proximity to the WASTE FACE is required to reduce the likelihood of the 
identified events. 

LCO This LCO requires control of vehicles operating < 25 feet from a WASTE 
FACE. The following controls are required: 

 Only the WASTE HANDLING EQUIPMENT selected for 
emplacement may approach the WASTE FACE. This requirement 
prevents the collision of two vehicles at a WASTE FACE.  

  WASTE HANDLING EQUIPMENT emplacing WASTE SHALL 
minimize the time at the WASTE FACE. The risk is minimized by 
limiting the amount of time that the equipment is < 25 feet from the 
WASTE FACE. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Application to Safety (continued) 

  Liquid-fueled vehicles/equipment used for retrieval SHALL be limited 
to one WASTE HANDLING EQUIPMENT and one liquid-fueled non-
WASTE handling vehicle/equipment. One WASTE HANDLING 
EQUIPMENT and one non-liquid fueled non-WASTE HANDLING 
vehicle/equipment are required to complete retrieval. This 
requirement minimizes the likelihood of vehicle collisions at a 
WASTE FACE. 

 Non-WASTE HANDLING vehicle/equipment SHALL be ≥ 25 feet 
from the WASTE FACE when not ATTENDED. This requirement 
reduces the likelihood of fuel pool formation at a WASTE FACE. 

 

MODE 
Applicability 

WASTE is always present at a WASTE FACE. Equipment must approach 
the WASTE FACE to perform emplacement and retrieval activities. Other 
liquid-fueled and non-WASTE HANDLING vehicles/ equipment may need 
to approach the WASTE FACE to perform required tasks for ground 
control and to provide for DISPOSAL ROOM and panel closure. 
Therefore, these controls apply in WASTE HANDLING MODE. 

PROCESS AREA 
Applicability 

WASTE FACES exist only in the UNDERGROUND. Therefore, this 
requirement applies to the UNDERGROUND. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

ACTIONS 

ACTION A.1 In the event that more than one WASTE HANDLING vehicle approaches 
the WASTE FACE, the movement of WASTE SHALL be IMMEDIATELY 
stopped. This ACTION is required to reduce the likelihood of a collision 
near a WASTE FACE while WASTE is suspended and/or in movement. 

ACTION A.2 The unauthorized vehicle/equipment SHALL be IMMEDIATELY moved 
≥ 25 feet from the WASTE FACE. This ACTION is required to reduce the 
likelihood of vehicle/equipment collisions near a WASTE FACE. 

ACTION B.1 In the event that more than one WASTE HANDLING EQUIPMENT or 
more than one non-WASTE HANDLING vehicle/equipment approaches 
the WASTE FACE during retrieval, SUSPEND WASTE HANDLING 
ACTIVITIES IMMEDIATELY. This ACTION is required to reduce the 
likelihood of a collision near WASTE. 

ACTION B.2 The unauthorized vehicle/equipment SHALL be IMMEDIATELY moved 
≥ 25 feet from the WASTE FACE. This ACTION is required to reduce the 
likelihood of vehicle/equipment collisions near a WASTE FACE. 

ACTION C.1/C.2 In the event that non-WASTE HANDLING vehicle/equipment is < 25 feet 
from the WASTE FACE supporting emplacement is not ATTENDED, the 
unattended vehicle/equipment SHALL be ATTENDED IMMEDIATELY or 
moved to a location ≥ 25 feet from the WASTE FACE. This ACTION is 
required to reduce the likelihood of vehicle/equipment collisions near a 
WASTE FACE. 

ACTIONS D.1/D.2 In the event that Liquid-fueled WASTE handling equipment < 25 feet from 
the WASTE FACE and not ATTENDED, the unattended 
vehicle/equipment SHALL be ATTENDED IMMEDIATELY or moved to a 
location ≥ 25 feet from the WASTE FACE. This ACTION is required to 
reduce the likelihood of vehicle/equipment collisions near a WASTE 
FACE. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

ACTIONS 

ACTION E.1 In the event that the WASTE HANDLING EQUIPMENT becomes 
disabled at the WASTE FACE, the WASTE HANDLING EQUIPMENT 
SHALL be IMMEDIATELY moved ≥ 25 feet from the WASTE FACE. This 
ACTION is required to minimize the time that WASTE HANDLING 
EQUIPMENT is in proximity to the WASTE FACE and thereby, reduce 
the likelihood of a pool fire involving WASTE. 

ACTIONS 
E.2.1/E.2.2 

Alternatively, in the event that the WASTE HANDLING EQUIPMENT 
cannot be removed from the WASTE FACE, absorbent material SHALL 
be placed on the salt floor of the DISPOSAL ROOM underneath the fuel 
tank of the WASTE HANDLING EQUIPMENT to confine a potential fuel 
spill IMMEDIATELY. This ACTION is required to ensure that in the event 
of a fuel leak, the fuel is absorbed by the material which prevents fuel 
pool formation at and/or involving the WASTE FACE. A completion time 
of IMMEDIATELY minimizes the time-at-risk for WASTE HANDLING 
EQUIPMENT that cannot be located ≥ 25 feet from the WASTE FACE. 

Following emplacement of absorbent material WASTE HANDLING 
EQUIPMENT must be repaired PRIOR TO USE. 

continued



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 A-70 

B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.7.1 VERIFICATION SHALL be made EACH SHIFT when waste is being 
emplaced, that only one piece of WASTE HANDLING EQUIPMENT is 
emplacing WASTE at the WASTE FACE. WASTE HANDLING 
EQUIPMENT is normally placed IN-SERVICE at the start of a shift and 
used throughout that shift except in the case of equipment breakdown. 
FREQUENCY of EACH SHIFT is judged to be adequate to ensure 
compliance with this LCO requirement. Failure to meet this requirement 
requires entry into Condition B. 

SR 4.3.7.2 VERIFICATION SHALL be made EACH SHIFT when retrieval is being 
conducted that no more than one WASTE HANDLING EQUIPMENT and 
no more than one liquid-fueled vehicle/equipment is in use for WASTE 
retrieval. A WASTE retrieval ACTIVITY would require the identification of 
a WASTE HANDLING EQUIPMENT and potentially, a liquid-fueled 
vehicle/equipment to assist in the WASTE retrieval at the start of the 
ACTIVITY. The FREQUENCY is judged to be adequate to ensure 
compliance with this LCO requirement. Failure to meet this requirement 
requires entry into Condition C. 

SR 4.3.7.3 VERIFICATION SHALL be made EACH SHIFT that non-WASTE 
HANDLING EQUIPMENT is ≥ 25 feet from the WASTE FACE when not 
ATTENDED. During the backshift on weekends and on holidays there are 
no personnel in the underground to perform the surveillance. Therefore, 
the surveillance SHALL be performed EACH SHIFT when personnel are 
present in the Underground. A FREQUENCY of EACH SHIFT is judged 
to be adequate to ensure compliance with this LCO requirement. Failure 
to meet this requirement requires entry into Condition D. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM 

Bases 

Background 
Summary 

The WIPP disposes of WASTE in DISPOSAL ROOMS in the 
UNDERGROUND. WASTE emplacement continues in a DISPOSAL 
ROOM until full or until circumstances require permanent exiting of the 
room. WASTE emplacement starts on the exhaust side of a room and 
proceeds to the intake side of the room. The WASTE FACE moves 
toward the front of the room as emplacement proceeds through the room. 

WASTE HANDLING EQUIPMENT and non-WASTE HANDLING 
vehicles/equipment is required to perform various activities in the 
DISPOSAL ROOMS. These activities must be coordinated to reduce the 
likelihood of collision events. Collision events have the potential to involve 
the rupture of a fuel tank with a subsequent fire or LOC. A fuel-pool fire in 
proximity of the WASTE FACE could involve the significant release of 
radiological material. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

Non-WASTE HANDLING vehicles/equipment are required in the 
DISPOSAL ROOMS for activities such as ground control, installation of 
chain link and brattice cloth, or installation of substantial barrier and 
isolation bulkheads and panel closures. In some cases, non-WASTE 
HANDLING vehicles/equipment need to be < 25 feet from a WASTE 
FACE when en route to conduct these activities. In this case, the liquid-
fueled vehicle/ /equipment must be ATTENDED to reduce the likelihood 
of collision events. In general, these are the only operational needs for 
liquid-fueled vehicles/equipment to be in the vicinity of the WASTE FACE.

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM (continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire events at the WASTE FACE 
and collisions with the WASTE FACE. Collisions of vehicles in the 
proximity of the WASTE FACE and/or the impact of the WASTE FACE by 
vehicles/equipment can result in fuel spills with a coincident fire or LOC 
events. The consequences of this event were determined to be high to 
co-located workers and the MOI. 

To reduce the likelihood of collision events, liquid-fueled vehicles/ 
equipment operating in the DISPOSAL ROOM must be controlled as 
follows: 

o Liquid-fueled vehicles/equipment SHALL be ≥ 25 feet from 
the WASTE FACE, unless ATTENDED. 

Note: A portable handheld measuring device with standard industrial-
grade accuracy is acceptable for determining safe stand-off distances. 

LCO This LCO requires that the control of liquid-fueled vehicles in the 
DISPOSAL ROOM. The following controls are required: 

 Liquid-fueled vehicles/equipment SHALL be ≥ 25 feet from the 
WASTE FACE when not ATTENDED. This requirement reduces 
the likelihood of fuel-pool formation at a WASTE FACE.  

MODE 
Applicability 

WASTE is always present at a WASTE FACE. The likelihood of collisions 
either with the WASTE FACE or other vehicles/equipment is reduced by 
not HANDLING WASTE at the same time as these activities. Therefore, 
liquid-fueled and non-WASTE HANDLING vehicles/equipment may 
approach the WASTE FACE to perform required operational tasks when 
ATTENDED. These controls apply in DISPOSAL MODE. 

PROCESS AREA 
Applicability 

WASTE FACES exist only in the UNDERGROUND. Therefore, this 
requirement applies to the UNDERGROUND. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM (continued) 

Bases (continued) 

ACTIONS  

ACTION A.1/A.2 In the event that liquid-fueled WASTE HANDLING EQUIPMENT is 
< 25 feet from the WASTE FACE and not ATTENDED, the unattended 
vehicle/equipment SHALL be ATTENDED IMMEDIATELY or moved to a 
location  ≥ 25 feet from the WASTE FACE within 2 hours. The completion 
time of 2 hours is sufficient to relocate the liquid-fueled vehicle ≥ 25 feet 
from the WASTE FACE in a DISPOSAL ROOM. This ACTION is required 
to reduce the likelihood of collisions with the WASTE FACE or fuel spills 
with subsequent fire extending into the WASTE FACE while in the 
DISPOSAL ROOM. IMMEDIATELY relocating the vehicles/equipment 
minimizes the time-at-risk. 

Surveillance Requirements 

SR 4.3.8.1 VERIFICATION SHALL be made EACH SHIFT that liquid-fueled 
vehicles/equipment are ≥ 25 feet from the WASTE FACE. A 
FREQUENCY of EACH SHIFT is judged to be adequate to ensure 
compliance with this LCO requirement. 

SR 4.3.8.2 VERIFICATION SHALL be made EACH SHIFT that liquid-fueled 
vehicles/equipment < 25 feet from the WASTE FACE SHALL be 
ATTENDED. A FREQUENCY of EACH SHIFT is judged to be adequate 
to ensure compliance with this LCO requirement.  

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 A-74 

B3/4.4 Fuel Confinement  

B3.4.1 Deleted 
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B3/4.4 Fuel Confinement (continued) 

B3.4.2 Fuel Barrier in the UNDERGROUND 

Bases 

Background 
Summary 

A WASTE FACE is established at the start of a WASTE array. This 
WASTE FACE becomes a STATIC WASTE FACE. As WASTE is 
emplaced, the moving front of the WASTE array is an active WASTE 
FACE until the room is filled. Once the room is filled, the WASTE FACE 
becomes a STATIC WASTE FACE when active emplacement has not 
occurred in 10 days or when declared by Waste Handling Operations. 
Liquid-fueled vehicles/equipment operating in proximity to WASTE 
FACES introduces the potential for fuel spills with subsequent fires. A fuel 
spill has the potential to enter a WASTE FACE and expose WASTE to 
direct flame impingement. 

The moving or active WASTE FACE is protected by limiting the number 
of vehicles operating at a WASTE FACE and the time of operation at the 
WASTE FACE (LCOs 3.3.7 and 3.3.8). A STATIC WASTE FACE 
requires a barrier against rapid flow of liquid fuel into the WASTE array. 
Rapid fuel flow into a WASTE array allows a high-intensity fire to engulf 
the WASTE array. A barrier that restricts the free flow of liquid-fluid into 
the WASTE array is sufficient to prevent high intensity fires. 

The barrier used at the WIPP is: 

 Temporary absorbent material placed along the bottom edge. 

Application to 
Safety 

DOE/WIPP-07-3372 (Ref. 1) identified the potential for fire events in the 
UNDERGROUND involving the WASTE. Fuel spills with subsequent fire 
in the proximity of a WASTE FACE were evaluated to result in high 
consequences to co-located workers and the MOI. The consequences of 
fire events at a WASTE FACE are reduced by limiting the amount of liquid 
fuel involved. 

A barrier of absorbent material can be placed along the bottom edge of 
the STATIC WASTE FACE. The absorbent material provides sufficient 
flow resistance to prevent high-intensity fires in the WASTE array. 

continued
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B3/4.4 Fuel Confinement (continued) 

B3.4.2 Fuel Barrier in the UNDERGROUND (continued) 

Bases (continued) 

LCO Installation of a barrier to liquid fuel flow provides the minimum level of 
protection against pool fires in the WASTE array. A STATIC WASTE 
FACE can be protected by a temporary absorbent material placed along 
the bottom edge. 

 Note: Absorbent socks/dikes that meet standard industrial grade 
requirements for containing and controlling spills of hazardous chemicals 
are acceptable. 

MODE 
Applicability 

WASTE is permanently disposed of in the WIPP and STATIC WASTE 
FACES exist throughout the UNDERGROUND. Therefore, this LCO 
applies at all times. 

PROCESS AREA 
Applicability 

STATIC WASTE FACES exist only in the UNDERGROUND. Therefore, 
this LCO applies to the UNDERGROUND. 

ACTIONS 

ACTION A.1 The STATIC WASTE FACE SHALL be protected IMMEDIATELY. This 
ACTION is required to reduce the likelihood of liquid fuel entering the 
WASTE FACE due to a fuel spill in proximity to the WASTE FACE. The 
completion time is necessary to obtain materials and place the barrier 
along the bottom edge of the STATIC WASTE FACE. Activities at the 
WASTE FACE are suspended until the barrier is installed. 

Surveillance Requirements 

SR 4.4.2.1 VERIFICATION that the STATIC WASTE FACE is protected SHALL be 
completed within 10 days of no WASTE emplacement, or when 
declared by Waste Handling Operations. By definition, a WASTE FACE 
becomes a STATIC WASTE FACE when declared by Waste Handling 
Operations or no later than 10 days after no emplacement. ACTIVITY 
near a STATIC WASTE FACE is infrequent and of short duration. 
Therefore, VERIFICATION of a fuel barrier within 10 days of completing 
waste emplacement is adequate, or when declared by Waste Handling 
Operations. Failure to meet this requirement requires entry into 
Condition A. 

 continued
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B3/4.4 Fuel Confinement (continued) 

B3.4.2 Fuel Barrier in the UNDERGROUND (continued) 

Bases (continued) 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.5 Waste Handling 

B3.5.1 CH WASTE HANDLING – Deleted 
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B3/4.5 Waste Handling (continued) 

B3.5.2 WASTE HANDLING in the WASTE SHAFT ACCESS AREA 

Bases 

Background 
Summary 

The WASTE SHAFT ACCESS AREA is composed of the FCLR, Waste 
Shaft Collar Room, and Conveyance Loading Room.  

The Waste Shaft Collar is located in the Waste Shaft Collar Room and is 
surrounded by a structure composed of structural steel and chain link 
fencing. The Waste Shaft Conveyance operates within the Waste Shaft 
and is accessed through gates in the Waste Shaft access structure. The 
structure provides a barrier to objects accessing the Waste Shaft. The 
presence of the Waste Shaft Conveyance in the Shaft Collar Room in the 
WASTE SHAFT ACCESS AREA blocks the inadvertent drop of large 
objects down the Waste Shaft should the structure gates be open. 

CH WASTE and RH WASTE are brought into the WASTE SHAFT 
ACCESS AREA through Access Door 140 and the shield port, 
respectively. WASTE is brought into the Waste Shaft Collar Room of the 
WASTE SHAFT ACCESS AREA to load onto the conveyance for transfer 
to the UNDERGROUND or to retrieve a WASTE load from the 
conveyance. 

Application to 
Safety 

Events were identified in the analysis involving the drop of a WASTE load 
down the Waste Shaft or a drop of something into the WASTE in the 
Waste Shaft. These events involved a pool fire at the bottom of the Waste 
Shaft and a free-fall drop down the shaft. Consequences to both the co-
located workers and the MOI were evaluated to be high. 

The safety analysis credits the presence of the Waste Shaft Conveyance 
at the Waste Shaft Collar prior moving vehicles/equipment into the Waste 
Shaft Collar Room (WASTE SHAFT ACCESS AREA) to prevent the 
inadvertent dropping of WASTE down the shaft. With the Waste Shaft 
Conveyance present at the Waste Shaft Collar, vehicles/equipment and 
WASTE loads cannot inadvertently enter and fall down the Waste Shaft. 
The Waste Hoist and attendant structure is designed to be single-failure 
proof and would prevent drops of material down the shaft. 

LCO WASTE loads SHALL not enter the Waste Shaft Collar Room (WASTE 
SHAFT ACCESS AREA) unless the Waste Shaft Conveyance is at the 
Waste Shaft Collar, which prevents the inadvertent drop of WASTE down 
the shaft.  

continued
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B3/4.5 Waste Handling (continued) 

B3.5.2 WASTE HANDLING in the WASTE SHAFT ACCESS AREA (continued) 

Bases (continued) 

MODE 
Applicability 

WASTE is moved through the WASTE SHAFT ACCESS AREA during 
transfer to or retrieval from the UNDERGROUND. It is during the 
movement of WASTE in or out of the Waste Shaft Collar Room (WASTE 
SHAFT ACCESS AREA) that there is the potential for a WASTE load to 
be dropped down the Waste Shaft. Therefore, this LCO applies during 
WASTE HANDLING MODE. 

CH WASTE is not stored in the WASTE SHAFT ACCESS AREA. On 
occasion, RH WASTE may be temporarily stored in the FCLR. Since 
WASTE is not in motion during WASTE STORAGE MODE and is not 
present during STANDBY MODE, this LCO does not apply during either 
of these MODES. 

PROCESS AREA 
Applicability 

The Waste Shaft Collar is located in the WASTE SHAFT ACCESS AREA. 
Therefore, this LCO applies to the WASTE SHAFT ACCESS AREA.  

ACTIONS 

ACTION A.1/A.2 In the event that the Waste Shaft Conveyance is not present at the Waste 
Shaft Collar, WASTE HANDLING ACTIVITIES SHALL be IMMEDIATELY 
stopped and WASTE removed from the Waste Shaft Collar Room. 
Stopping WASTE HANDLING ACTIVITIES and removing WASTE from 
the Waste Shaft Collar Room reduces the likelihood for a WASTE load to 
be dropped down the Waste Shaft. Stopping WASTE HANDLING 
ACTIVITIES includes lowering the WASTE to the floor when the WASTE 
HANDLING EQUIPMENT has the capability. 

Surveillance Requirements 

SR 4.5.2.1 VERIFYING that the Waste Shaft Conveyance is present prior to moving 
WASTE into the Waste Shaft Collar Room prevents drops down the 
Waste Shaft. 

References 

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.5 Waste Handling (continued) 

B3.5.3 WASTE HANDLING in the OUTSIDE AREA – Deleted 
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B3/4.6 Compressed Gas Cylinder Program – Deleted 
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B3/4.7 Noncompliant Container Response Program 

B3.7.1 Noncompliant Container Response 

Bases 

Background 
Summary 

WIPP receives WASTE from generator sites that is characterized and 
certified to meet the WIPP WAC prior to shipment. The WIPP receives 
WASTE in CLOSED SHIPPING CONTAINERS, unloads the WASTE 
CONTAINERS, and moves the WASTE CONTAINERS to the 
UNDERGROUND for disposal. WIPP does not open or modify the 
contents of WASTE CONTAINERS received from generator sites. 
Therefore, the WIPP WAC serves as a government-furnished item and is 
an initial assumption to the hazards and accident analyses. 

The WIPP is responsible for VERIFYING that the containers received are 
in agreement with the shipping documents. The WIPP has no means to 
VERIFY the stated contents. Therefore, errors in the generation of a 
WASTE package, either in actual or stated contents, can result in a 
noncompliant container being received and disposed. 

WASTE CONTAINERS from the generator sites are certified free of 
surface contamination above DOE limits upon shipment. WASTE 
CONTAINERS will be visually inspected for physical damage (severe 
rusting, apparent structural defects, signs of pressurization, etc.) and 
leakage to ensure they are in good condition prior to storage. WASTE 
CONTAINERS will also be checked for external surface contamination. 
WIPP may initiate local decontamination on containers in good condition 
and free of leakage. External surface contamination identified above 
10 CFR 835 Appendix D limits will be controlled in accordance with 
established operational and radiological control procedures. 

Application to 
Safety 

This LCO protects the requirements for the receipt of WASTE at the 
WIPP. The safety analysis (Ref. 2) assumes that WASTE transported to 
WIPP is in compliance with the requirements in the DOE-approved WIPP 
WAC. The generator sites are responsible for the characterization, 
certification, and packaging of WASTE prior to shipment to the WIPP. 
WASTE CONTAINER contents cannot be VERIFIED. Shipping manifests 
are assumed to comply with the WIPP WAC. WASTE container data is 
entered into the WIPP Waste Data System (WDS) and the shipping 
documentation accompanying the WASTE shipment. Once WASTE is 
received at WIPP, the shipping containers are unloaded; WASTE 
CONTAINERS are removed and moved to the UNDERGROUND for 
disposal. WASTE CONTAINERS are not opened at WIPP. Therefore, 
WASTE characteristics are the basis for the analysis of all event types 
that may occur. LCO 3.7.1 defines the ACTIONS to evaluate and respond 
to a WASTE CONTAINER identified to be potentially noncompliant with 
the WIPP WAC. 

continued
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B3/4.7 Noncompliant Container Response Program (continued) 

B3.7.1 Noncompliant Container Response (continued) 

Bases (continued) 

LCO LCO 3.7.1 requires that WASTE be characterized and certified to the 
WIPP WAC prior to receipt at WIPP (Ref. 1). 

A WASTE generator site could discover that a mischaracterized WASTE 
CONTAINER was inadvertently shipped to WIPP. If this happens, the 
generator site is required to notify WIPP of the condition. WASTE 
CONTAINER integrity issues may be discovered during or after WASTE 
CONTAINER receipt, processing, and disposal by WIPP. WIPP is then 
responsible for determining the location of that WASTE CONTAINER and 
ensuring the safety of the facility until such time as the final disposition of 
the subject container can be determined. 

The Hazardous Waste Facility Permit does not require 100% 
VERIFICATION of all WASTE CONTAINERS. The process to 
characterize and certify WASTE varies and often times rely on acceptable 
knowledge. During the operational life of the facility, WIPP has been 
notified of potential issues related to WASTE CONTAINERS. 

This requirement provides for a disciplined response in the event that a 
potentially noncompliant WASTE CONTAINER is identified. 

MODE 
Applicability 

WASTE is received at the WIPP site and downloaded to the mine for 
long-term disposition. Therefore, this LCO is applicable at all times after 
WASTE receipt at WIPP. 

PROCESS AREA 
Applicability 

The PROCESS AREAS of WASTE CONTAINERS include the CH BAY, 
RH BAY, ROOM 108, HOT CELL COMPLEX, WASTE SHAFT ACCESS 
AREA, OUTSIDE AREA, and UNDERGROUND. A potentially 
noncompliant WASTE CONTAINER could be identified at any point 
during WASTE HANDLING ACTIVITIES, WASTE disposal process, and 
after disposal. 

The storage of WASTE, in a Type B SHIPPING CONTAINER, is 
permitted in the OUTSIDE AREA. A potentially noncompliant WASTE 
CONTAINER could be identified when stored in the OUTSIDE AREA. 

continued
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B3/4.7 Noncompliant Container Response Program (continued) 

B3.7.1 Noncompliant Container Response (continued) 

Bases (continued) 

ACTIONS  

ACTION A.1 WIPP completes a series of checks upon WASTE receipt to VERIFY 
container integrity after shipment. Although WASTE CONTAINER 
integrity issues may be discovered during receipt, processing, or disposal 
of WASTE, most potentially noncompliant WASTE CONTAINERS are 
identified after the WASTE is emplaced. Locating the potentially 
noncompliant WASTE CONTAINER IMMEDIATELY supports the 
disposition and resolution of the potentially noncompliant WASTE 
CONTAINER. 

ACTION A.2.1 A WASTE CONTAINER may be noncompliant for a broad range of 
issues. Minor discrepancies could include paperwork errors and could be 
corrected quickly. Disposition of a noncompliant WASTE CONTAINER 
within 10 days provides adequate time to research potential issues and 
identify a path forward for resolution of regulatory concerns. If disposition 
of the noncompliant container cannot be completed within 10 days, a 
RESPONSE PLAN can be developed in accordance with ACTION A.2.2. 

ACTION A.2.2 In the event that ACTION A.2.1 cannot be completed within 10 days, then 
a RESPONSE PLAN SHALL be developed and submitted within ten (10) 
days of entry into Condition A to the CBFO for approval. The RESPONSE 
PLAN SHALL provide an evaluation of the available information on the 
noncompliant WASTE CONTAINER. The evaluation SHALL determine if 
the container can remain emplaced or if the container is required to be 
removed from the WIPP. A 10 day completion time is adequate to 
prepare a RESPONSE PLAN. 

Surveillance 
Requirements 

No SRs were identified that would assure compliance with the LCO. 
Other DOE sites are certified to prepare WASTE CONTAINERS for 
shipment to the WIPP site. The WASTE information on each SHIPPING 
CONTAINER is recorded in the WDS and is approved for shipment. At 
the WIPP, WASTE CONTAINERS are received and downloaded for 
disposal. The WIPP verifies shipping information upon receipt of the 
WASTE at the site but has no means to VERIFY the accuracy of the 
information entered into WDS. Thus, the WASTE CONTAINERS are 
considered compliant until WIPP is notified of a potential noncompliant 
container.  

continued
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B3/4.7 Noncompliant Container Response Program (continued) 

B3.7.1 Noncompliant Container Response (continued) 

Bases (continued) 

References 

1. DOE/WIPP 02-3122, Transuranic Waste Acceptance Criteria for the 
Waste Isolation Pilot Plant (current revision), U.S. Department of Energy, 
Carlsbad Field Office, Carlsbad, NM.  

2. HWFP, Waste Isolation Pilot Plant Hazardous Waste Facility Permit, 
NM4890139088-TSDF (current revision), New Mexico Environment 
Department, Santa Fe, NM. 

3. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM 
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B3/4.8 Waste Hoist System 

B3.8.1 Waste Hoist System - Brakes 

Bases  

Background 
Summary 

The main function of the Waste Hoist Brakes is to control movement of 
the Waste Hoist. For the Waste Hoist to be OPERABLE, the Waste Hoist 
Brakes must be IN-SERVICE. The OPERABILITY of the Waste Hoist 
Brakes represents the lowest functional capability of the system. The 
Waste Hoist Brakes work in conjunction with the Waste Hoist System to 
control movement of the conveyance up and down the Waste Shaft. 
There are two brake units mounted approximately 180 degrees apart on 
each brake disc of the hoist wheel. The Waste Hoist Brakes are designed 
so that either set of brakes can stop a fully loaded conveyance when they 
are IN-SERVICE. The disc brakes (four total) are spring set, and are 
released by applying hydraulic pressure. The brakes are normally in the 
applied position. The brakes are released when transporting WASTE, 
personnel, or equipment within the Waste Shaft. A redundant hydraulic 
power supply exists to supply hydraulic pressure to release the brakes. 
Each hydraulic power supply has its own motor, pump, and oil reservoir. 
There is an automatic switchover from the primary supply system to the 
standby supply system if the hydraulic pressure decreases below the set 
point. If for any reason the brake hydraulic pressure has not been 
released after the brake release signal is de-energized, a timed backup 
pressure-relief path exists to set the brakes (Ref. 3).  

Application to 
Safety 

The safety analysis (Ref. 1) event, CH/RH-WHB-28-001a, credits the 
Waste Hoist Brakes to prevent the uncontrolled movement of the Waste 
Shaft Conveyance: 

 Uncontrolled movement: 

- CH load is less than the counterweight and the hoist 
accelerates upward; terminal velocity is not reached. 

- CH load is greater than the counterweight and the hoist 
accelerates downward; terminal velocity is not reached. 

- RH load is greater than the counterweight and the hoist 
accelerates downward; terminal velocity is not reached. 

One loaded facility pallet’s MAR was determined as the primary 
contributor to dose for events involving damage of WASTE 
CONTAINERS caused by the uncontrolled movement of the conveyance. 
The mitigated consequences for event CH/RH-WHB-28-001a were 
determined to be low for the facility worker, moderate for the co-located 
worker, and low for the MOI. For this event, the Waste Hoist Brakes are 
credited to prevent the uncontrolled movement of the Waste Shaft 
Conveyance. 

continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 

Application to 
Safety 
(continued) 

Assumptions for the analyses include the following: 

 As a prerequisite to operation, the Waste Hoist Brakes are 
inspected as required by 30 CFR 57 “Mine Safety and Health 
Administration – Safety and Health Standards (MSHA) –
Underground Metal and Nonmetal Mines, Subpart R, “Personnel 
Hoisting’” (Ref. 2). The design, operation, and maintenance of the 
Waste Hoist meets or exceeds the criteria specified by 
30 CFR 57. 

 The Waste Hoist Brakes operate as designed and do not result in 
uncontrolled movement of the Waste Shaft Conveyance. 

LCO The LCO for the Waste Hoist Brakes requires them to be OPERABLE 
prior to transporting WASTE. Controls that ensure the OPERABILITY of 
the Waste Hoist Brakes are necessary to prevent the uncontrolled 
movement up and down the Waste Shaft Conveyance. The minimum 
capability is established by the following controls: 

 Waste Hoist Brakes are OPERABLE.  

MODE 

Applicability 

The events of concern involve uncontrolled movement of the Waste Shaft 
Conveyance. The MAR from CH contributes most to the dose for these 
events. CH or RH WASTE may be present in the WASTE SHAFT 
ACCESS AREA during WASTE HANDLING MODE. There are times 
when RH WASTE can be present on the RH side of the WASTE SHAFT 
ACCESS AREA when the Waste Hoist is NOT OPERABLE.  

PROCESS AREA 

Applicable 

WASTE may be present in the Conveyance Loading Room, the Waste 
Shaft Collar Room, and the Waste Shaft during WASTE HANDLING 
MODE. While in this MODE, WASTE is on the Waste Shaft Conveyance 
and transported down the Waste Shaft. The WASTE SHAFT ACCESS 
AREA is an area in the WHB that includes the Facility Cask Loading 
Room, Conveyance Loading Room, Waste Shaft Collar Room, Waste 
Hoist Tower, and the Waste Shaft. Therefore, WASTE HANDLING 
MODE is applicable to this LCO.  

continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 

ACTIONS 

ACTION A.1 In the event the Waste Hoist Brakes are declared NOT OPERABLE 
without WASTE present on the conveyance, SUSPEND WASTE 
HANDLING ACTIVITIES in the SHAFT ACCESS AREA. Suspending 
WASTE HANDLING ACTIVITIES IMMEDIATELY prevents any further 
movement of WASTE into the WASTE SHAFT ACCESS AREA and 
reduces MAR present in the WASTE SHAFT ACCESS AREA. 

ACTION A.2 Restore Waste Hoist Brakes to OPERABLE status PRIOR TO USE of the 
Waste Shaft Conveyance. During activities to repair the Waste Hoist 
Brakes and restore the Waste Hoist OPERABILITY, the hoist may be 
operated as necessary without performing a pre-operational check. After 
the brakes are repaired, pre-operational testing is required to VERIFY the 
brakes are in OPERABLE status and in IN-SERVICE. Repair of the 
Waste Hoist Brakes and restoration of the system may require an 
indefinite period of time. The completion time, PRIOR TO USE of the 
Waste Shaft Conveyance, is adequate to complete the necessary 
repairs. 

ACTION A.3 The OPERABILITY of the Waste Hoist Brakes is verified through 
pre-operational testing at the beginning of each shift PRIOR TO USE of 
the Waste Shaft Conveyance. The pre-operational test determines if the 
brakes are OPERABLE and can perform their safety function to prevent 
the uncontrolled movement of the Waste Shaft Conveyance. Therefore, 
the Waste Shaft Conveyance cannot be used without WASTE present if 
the Waste Hoist Brake system is NOT OPERABLE. Restoring the brakes 
to OPERABLE status PRIOR TO USE ensures the safe operation of the 
Waste Shaft Conveyance. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 
 
ACTIONS (continued) 
 

ACTION B.1 When the Waste Hoist Brakes are NOT OPERABLE and the 
Conveyance is loaded with WASTE either at the Collar or Waste Shaft 
Station, the Waste Hoist SHALL be declared NOT OPERABLE 
IMMEDIATELY. IMMEDIATELY declaring the Waste Hoist NOT 
OPERABLE prevents any further use of the Waste Hoist until the brakes 
are restored to an OPERABLE status. 

ACTION B.2 If Waste Hoist Brakes are NOT OPERABLE, conveyance is loaded with 
WASTE and is present  at the collar or at the Waste Shaft Station, do 
not introduce new CH WASTE into the WASTE SHAFT ACCESS AREA. 
A COMPLETION TIME of IMMEDIATELY is necessary to prevent the 
amount of MAR in the WASTE SHAFT ACCESS AREA that could 
contribute to the consequences of an accident.  

ACTION 
B.3.1/B.3.2/B.3.3 

If the Waste Hoist Brakes are NOT OPERABLE while WASTE is loaded 
on the Waste Conveyance at the Collar or at the Waste Shaft Station, 
remain in WASTE HANDLING MODE for up to 24 hours. Remaining in 
WASTE HANDLING MODE for 24 hours will allow adequate time to 
remove the WASTE from the Conveyance and place it in a SAFE 
CONFIGURATION. This completion time is adequate to determine the 
type of repairs necessary to restore the Waste Hoist Brakes to 
OPERABLE status. The completion time also allows adequate time for 
RH WASTE HANDLING to transfer WASTE from the HOT CELL 
COMPLEX INTO THE WASTE SHAFT ACCESS AREA (when 
applicable). 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 
 
ACTIONS (continued) 
 

 A SAFE CONFIGURATION could be emplacement in an 
UNDERGROUND DISPOSAL ROOM or returning the WASTE to the 
surface, whichever is the least vulnerable. Placing the WASTE in a 
SAFE CONFIGURATION minimizes the time-at-risk during WASTE 
HANDLING ACTIVITIES when WASTE is outside a CLOSED SHIPPING 
CONTAINER. A completion time of 24 hours is adequate to place the 
WASTE in a SAFE CONFIGURATION. 

The completion time also allows adequate time for RH WASTE 
HANDLING to transfer WASTE from the HOT CELL COMPLEX into the 
WASTE SHAFT ACCESS AREA (when applicable). In addition, this 
completion time of 24 hours is adequate to determine the type of repairs 
necessary to restore the Waste Hoist Brakes to OPERABLE status. 

ACTION B.4.1 Once WASTE is in a SAFE CONFIGURATION or in a DISPOSAL 
ROOM UNDERGROUND, SUSPEND WASTE HANDLING ACTIVITIES 
in the WASTE SHAFT ACCESS AREA IMMEDIATELY and restore the 
Waste Hoist Brakes PRIOR TO USE of the Waste Shaft Conveyance. 

ACTION B.44.2 Restore Waste Hoist Brakes to OPERABLE status PRIOR TO USE of the 
Waste Shaft Conveyance. During activities to repair the Waste Hoist 
Brakes and restore the Waste Hoist OPERABILITY, the Hoist may be 
operated as necessary without performing a pre-operational check. After 
the brakes are repaired, pre-operational testing is required to VERIFY the 
brakes are in OPERABLE status and in IN-SERVICE. Repair of the 
Waste Hoist Brakes and restoration of the system may require an 
indefinite period of time. The completion time, PRIOR TO USE of the 
Waste Shaft Conveyance, is adequate to complete the necessary repairs. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 
 
ACTIONS (continued) 
 

ACTION B.4.3 When the brakes are restored, a pre-operational test SHALL be 
performed on the Waste Hoist Brakes. Pre-operational testing will 
VERIFY that the brakes are IN-SERVICE. The completion time, PRIOR 
TO USE of the Waste Shaft Conveyance, is required to ensure the 
brakes are IN-SERVICE and the Waste Hoist is returned to OPERABLE 
status. 

ACTION C.1 When the Waste Hoist Brakes are NOT OPERABLE and the Conveyance 
is loaded with WASTE between the collar and the Waste Shaft, the 
Waste Hoist SHALL be declared NOT OPERABLE IMMEDIATELY. 
IMMEDIATELY declaring the Waste Hoist NOT OPERABLE prevents any 
further use of the Waste Hoist until the brakes are restored to an 
OPERABLE status. 

ACTION C.2.1/2.2 If the Waste Hoist Brakes are NOT OPERABLE with WASTE loaded on 
the conveyance between the collar and the Waste Shaft Station, do not 
introduce new CH WASTE into the WASTE SHAFT ACCESS AREA. A 
COMPLETION TIME of IMMEDIATELY is necessary to prevent the 
amount of MAR in the WASTE SHAFT ACCESS AREA that could 
contribute to the consequences of an accident. Remain in WASTE 
HANDLING MODE. Remaining in WASTE HANDLING MODE FOR 48 
hours will allow adequate time to remove the WASTE from the 
conveyance and place it in a SAFE CONFIGURATION. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System - Brakes (continued) 

Bases (continued) 

ACTION C.3.1 Restore the brakes to OPERABILITY in 48 hours. The Conveyance could 
be located anywhere between the Collar and the Waste Shaft Station when 
the Waste Hoist Brakes are declared NOT OPERABLE. In this case, the 
WASTE cannot be removed from the Conveyance. A completion time of 
48 hours is adequate to restore the brakes to OPERABILITY so that the 
Conveyance may be repositioned at the Collar or the Waste Shaft Station.  

ACTION C.3.2 Move Conveyance to Collar or Waste Shaft Station IMMEDIATELY. A 
completion time of IMMEDIATELY is necessary to reduce the time-at-risk 
the WASTE is outside a CLOSED SHIPPING CONTAINER and the 
potential consequences of an accident. 

ACTION C.4.1 Once the Waste Shaft Conveyance has been relocated at the Collar or the 
Waste Hoist Station, remove the WASTE immediately. Immediately is 
needed to remove the WASTE from the conveyance and place the WASTE 
in a SAFE CONFIGURATION. 

ACTION C.4.2 Place the WASTE in a SAFE CONFIGURATION in 8 hours. A SAFE 
CONFIGURATION could be emplacement in an UNDERGROUND 
DISPOSAL ROOM or returning the WASTE to the surface, whichever is the 
least vulnerable. Placing the WASTE in a SAFE CONFIGURATION 
minimizes the time-at-risk during WASTE HANDLING ACTIVITIES when 
WASTE is outside a CLOSED SHIPPING CONTAINER. A completion time 
of 8 hours is adequate to place the WASTE in a SAFE CONFIGURATION. 

ACTION C.5 After the WASTE is in a SAFE CONFIGURATION, perform pre-operational 
testing on the Waste Hoist Brakes. The pre-operational testing SHALL be 
completed PRIOR TO USE of the Waste Shaft Conveyance. 

Surveillance Requirements 

SR 4.8.1.1 VERIFICATION that pre-operational testing is complete and the brakes are 
IN-SERVICE is required PRIOR TO USE of the WASTE Shaft Conveyance 
for waste handling activities. Failure to meet this surveillance requirement 
requires entry into Conditions A or B, as applicable. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System - Brakes (continued) 

Bases (continued) 
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List of Terms 

AC Administrative Control 

CBFO Carlsbad Field Office 
CFR Code of Federal Regulations 
CH contact-handled 
CMR Central Monitoring Room 
CVS Confinement Ventilation System 

DF Design Features 
DOE U.S. Department of Energy 
DSA Documented Safety Analysis 

FCLR Facility Cask Loading Room 
FM Factory Mutual 
FSM Facility Shift Manager 

gpm gallons per minute 

HalfPACT Half-Package Transporter 
HEPA High-efficiency Particulate Air 

ISBC Interim Safety Basis Changes 
ITV inspector’s test valve 

JCO Justification for Continued Operations 

LCO Limiting Conditions for Operation 
LCS Limiting Control Setting 
LOC Loss of Confinement 

MAR material-at-risk 
MOI Maximally Exposed Offsite Individual 
MgO magnesium oxide 

NFPA National Fire Protection Association 
NRC Nuclear Regulatory Commission 
NWP Nuclear Waste Partnership LLC 

PAC Programmatic Administrative Control 
PIV post indicator valve 
PPA Property Protection Area 
psig pounds per square inch gauge 

RH remote-handled 
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List of Terms (continued) 

SAC Specific Administrative Control 
SBS Safety Basis Supplement 
SL Safety Limit 
SLB2 Standard Large Box 2 
SMP Safety Management Program 
SR Surveillance Requirement 
SSC Structures, Systems, and Components 

TRU transuranic 
TRUDOCK TRUPACT-II Unloading Dock 
TRUPACT-II Transuranic Package Transporter Model II 
TRUPACT-III Transuranic Package Transporter Model III 
TSR Technical Safety Requirement 

UL Underwriters’ Laboratories 
USQ Unreviewed Safety Question 

WAC Waste Acceptance Criteria 
WHB Waste Handling Building 
WH CVS Waste Handling Confinement Ventilation System 
WIPP Waste Isolation Pilot Plant 
WDS WIPP Waste Data System (WWIS is a subset of WDS) 
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Section 1 
Use and Application 
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1.0 Use and Application 

Title 10, Code of Federal Regulations, Part 830 (10 CFR 830), “Nuclear Safety Management,” 
Section 205, “Technical safety requirements,” requires U.S. Department of Energy (DOE) 
contractors responsible for Hazard Category 1, 2, and 3 DOE nuclear facilities to develop 
Technical Safety Requirements (TSRs) that are based on the Documented Safety Analysis 
(DSA). 

This document contains the TSRs for the Waste Isolation Pilot Plant (WIPP) activities. This TSR 
document was prepared in accordance with guidance in DOE Guide 423.1-1A, Implementation 
Guide for Use in Developing Technical Safety Requirements and DOE-STD-1186-2004, 
Specific Administrative Controls. The derivation of TSRs and operational controls are contained 
in DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety Analysis, Chapter 5.0, 
Derivation of Technical Safety Requirements. 
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1.1 Definitions 

Note: Defined terms in this list appear in uppercase type throughout this TSR. 

Term Definition 

ACTIONS The steps listed in each requirement that are required to be 
performed when the specified Limiting Conditions for Operation 
(LCO) is not met.  

ACTIVITY The collection of tasks or steps commonly associated with a 
process. 

AFFECTED AREA The area identified by the Facility Shift Manager (FSM) that 
identifies the process area where a credited control is not available. 
The affected area is situationally determined.  

ATTENDED Individual in visual contact and in proximity to be able to control the 
item of interest.  

CLOSED SHIPPING 
CONTAINER 

Transuranic Package Transporter Model II (TRUPACT-II) or 
Half-Package Transporter Model (HalfPACT) with inner containment 
vessel lid and outer lid is sealed for transporting contact-handled 
(CH) waste  

OR 

Sealed TRUPACT-III shipping container with the lid sealed 

OR 

RH-TRU 72-B shipping container with the impact limiters in place 

OR 

10-160B shipping container with the impact limiters in place 

DESIGNATED ROUTE The direct route the fuel delivery truck travels from the security 
entrance to the fuel storage tank. 

The direct route travels east from the security entrance and turns 
left (north) onto the salt handling truck route to the fuel storage 
tanks on the left. 

OR 

The direct route travels south from the salt gate on the salt handling 
truck route to the fuel storage tanks on the right. 

DISPOSAL ROOM A room in the Underground in an active panel in which waste is 
emplaced. 

FREQUENCY How often a specific surveillance must be performed. 

IMMEDIATELY Term used as a completion time for action statements when a step 
is to be initiated as soon as possibly achievable after discovery 
without creating a less stable condition and pursued until complete. 
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1.1 Definitions (continued) 

IN-SERVICE A system, subsystem, train, component, or device performing its 
specified function. 

INTERIM SAFETY BASIS 
CHANGES (ISBC) 

A documented plan used to recover from a condition where the 
credited safety function has not been met or is newly identified. The 
ISBC SHALL include a description of the noncompliant condition, 
compensatory measures (as needed), and corrective actions.  

MODE Any one inclusive combination of applicable process area conditions 
used for assigning applicability of safety equipment and limits as 
specified in Table 1.2-1 with respect to the relative hazards present.

NOT OPERABLE A system, structure, or component is incapable to perform when it is 
not capable of performing its specified safety function(s) and when 
all necessary attendant instrumentation, controls, electrical power, 
cooling or seal water, lubrication, or other auxiliary equipment that 
are required for the system, subsystem, component, or device to 
perform its specified safety function(s) are also not capable of 
performing their related support safety function(s). The requirements 
for each system, structure, or component to be operable are defined 
in each LCO. Successful completion of surveillance requirements 
(SRs) within the specified frequency is required to declare a system, 
subsystem, component, or device as being operable. 

OPERABLE/ 
OPERABILITY 

A system, structure, or component is operable when it is capable of 
performing its specified safety function(s) and when all necessary 
attendant instrumentation, controls, electrical power, cooling or seal 
water, lubrication, or other auxiliary equipment that are required for 
the system, subsystem, component, or device to perform its 
specified safety function(s) are also capable of performing their 
related support safety function(s). The requirements for each 
system, structure, or component to be operable are defined in each 
LCO. Successful completion of surveillance requirements (SRs) 
within the specified frequency is required to declare a system, 
subsystem, component, or device as being operable. 

PROCESS AREA A defined area in the facility that may consist of a room, several 
rooms, or an entire area. A process area may be a portion of a 
facility or an entire facility area covered by a particular operation or 
procedure (see Table 1.1-1 for process area description). 

RESPONSE PLAN A document describing the planned action to be taken to comply 
with TSR requirements. The planned actions may include new or 
revised procedures, work control documents, an ISBC, and/or 
Unreviewed Safety Question (USQ Evaluations). 
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1.1 Definitions (continued) 

ROVING FIRE WATCH A roving inspection of affected areas for the purpose of looking for 
fire initiators or evidence of a fire in progress. Persons performing a 
roving fire watch look for and report fire or conditions that could 
cause a fire. In addition, these persons must be trained to recognize 
and extinguish an incipient fire and alert the appropriate personnel 
of the condition. 

SAFE CONFIGURATION Safe configuration is the minimization of risk during waste handling 
activities by placing CH AND/OR remote-handled (RH) waste in the 
least vulnerable location. The safe configuration SHALL be 
determined by the FSM. 

SHALL A mandatory requirement that must be complied with to maintain the 
requirements, assumptions, or conditions of the facility safety basis.

SPECIFIC 
ADMINISTRATIVE 
CONTROL (SAC) 

An administrative control (AC) that provides a specific preventive or 
mitigative function for accident scenarios identified in the DSA 
where the safety function has importance similar to, or the same as, 
the safety function of a Safety Structure, System, and Component 
(SSC) (e.g., discrete operator actions, combustible loading program 
limits, hazardous material limits protecting hazard analyses or 
facility categorization). 

SHIPPING CONTAINER Nuclear Regulatory Commission (NRC) –authorized type shipping 
package, excluding its contents. 

STATIC WASTE FACE A waste face that is declared by Waste Handling Operations that 
when no further waste emplacement will be occurring or waste 
emplacements have been stopped for a period of ≥ 10 days. 

SUSPEND WASTE 
HANDLING ACTIVITIES 

The minimum number of discrete steps needed to stop moving 
waste and place waste in a safe configuration. 

TIME OF DECLARATION The actual time when the FSM determines that an LCO or SR is not 
met. As soon as possible upon notification of a problem, the 
problem should be evaluated and a declaration made by the FSM if 
it is determined that an LCO is not met. Time specified for 
completion of an action is measured from the time of declaration 
unless otherwise specified within the action statement. 

TRANSPORT PATH The route belowground that the waste travels during waste handling 
activities between the Waste Shaft Station and the disposal room. 
The transport path includes the width of the drift between the ribs. 
Portable power centers, electrical distribution system, and connex 
boxes are acceptable in the transport path. 
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1.1 Definitions (continued) 

VEHICLE EXCLUSION 
ZONE 

The moving area surrounding the waste handling equipment in the 
transport path. The vehicle exclusion zone includes the leading 
escort, the waste handling equipment and the lagging escort. 

VERIFY/VERIFICATION To confirm and substantiate that an activity or condition has been 
implemented in conformance with requirements. Manipulation of 
equipment or instrumentation to conform to the specified 
requirement is not permitted.  

WASTE WASTE container is outside of a closed shipping container and may
be: 

CH – Defense transuranic (TRU) WASTE with a surface dose rate 
less than 200 millirem per hour per container. 

OR 

RH – Any of the various forms of high beta-gamma or neutron 
defense TRU waste requiring remote handling and with a surface 
dose rate equal to or greater than 200 millirem per hour per 
container but less than 1,000 rem per hour. 

OR 

Site-derived – Waste generated at the WIPP facility as a direct 
result of managing the TRU waste received from the generator 
sites. 

WASTE CONTAINER Payload container authorized for shipment in NRC Type B shipping 
packages (see Documented Safety Analysis, Table 3.3-6). 

WASTE FACE The area of the emplaced waste array where the waste is 
susceptible to damage from collisions, fires, explosions, and other 
events that could lead to a release of radiological material. 

WASTE HANDLING 
VEHICLES/EQUIPMENT 

Vehicles and equipment used to load, unload, transport, emplace, 
and retrieve waste. The Waste Shaft Conveyance is not waste 
handling equipment. 

WASTE HANDLING 
ACTIVITY(IES) 

Activities involving TRU waste being handled such as unloading, 
transporting, emplacing, retrieving outside a CLOSED SHIPPING 
CONTAINER, or loading WASTE into a SHIPPING CONTAINER to 
be returned to a generator site, or a magnesium oxide (MgO) sack 
being placed on the waste stack. 

WASTE SHAFT STATION The Waste Shaft Station includes the E-140/S-400 intersection and 
the portion of the S-400 drift from the E-140/S-400 intersection to 
the Waste Shaft. 
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1.1 Definitions (continued) 

Table 1.1-1. Process Area Description 

PROCESS AREA NAME PROCESS AREA DESCRIPTION 

CH BAY Area of the Waste Handling Building (WHB) used for CH WASTE 
CONTAINER WASTE HANDLING ACTIVITIES that includes the 
large bay area, which includes the TRUPACT-II Unloading Docks 
(TRUDOCKs), and Shielded Storage Room. 

ROOM 108 Area within the CH WHB used for CH WASTE HANDLING 
ACTIVITIES from TRUPACT-III.  

RH BAY Area of the WHB used for RH WASTE HANDLING ACTIVITIES 
that includes the large bay area of the WHB, the 140/25-ton 
crane, and the cask preparation station. 

HOT CELL COMPLEX Area of the WHB that includes the transfer cell, Cask Unloading 
Room, and the Upper Hot Cell. 

OUTSIDE AREA The aboveground areas external to the WHB within the Property 
Protection Area (PPA).  

UNDERGROUND The Waste Shaft Conveyance, WASTE SHAFT STATION, 
TRANSPORT PATH, and DISPOSAL ROOM(s). 

WASTE SHAFT 
ACCESS AREA 

Area of the WHB that includes the Facility Cask Loading Room 
(FCLR), Waste Conveyance Loading Room, Waste Shaft Collar 
Room, Waste Hoist Tower, and Waste Shaft. 
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1.2 Operational Modes 

The MODES for the applicable PROCESS AREAS are defined in Table 1.2-1. The WIPP 
consists of multiple PROCESS AREAS that perform specific independent functions in the 
accomplishment of its mission. In addition, the applicable MODES vary by PROCESS AREAS 
as indicated in Table 1.2-1. Therefore, each PROCESS AREA can be in a specific MODE 
independent of any other PROCESS AREA. Table 1.2-2 provides a matrix of MODES that are 
available for each PROCESS AREA. 

Table 1.2-1. Mode Descriptions 

MODE CONDITION 

WASTE HANDLING 

A MODE when WASTE is being handled OR 
moved outside of a CLOSED SHIPPING 
CONTAINER OR MgO is being placed on a 
WASTE stack. 

WASTE STORAGE 

A MODE that is used when WASTE is outside of a 
CLOSED SHIPPING CONTAINER when WASTE 
is not being handled or moved AND site-derived 
WASTE (when present in the CH Bay) is in a 
waste container with the lid closed and secured. 

DISPOSAL 
A MODE when no WASTE HANDLING 
ACTIVITIES are being conducted in the 
Underground. 

STANDBY 

A MODE when WASTE is not present OR when 
WASTE is in a CLOSED SHIPPING CONTAINER 
AND site-derived WASTE (when present in the 
CH Bay) is in a waste container with the lid closed 
and secured. 
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1.2 Operational Modes (continued) 

Table 1.2-2. MODE and Process Area Matrix 

MODE 

C
H

 B
A

Y
 

R
O

O
M

 1
08

 

R
H

 B
A

Y
 

H
O

T
 C

E
L

L
 

C
O

M
P

L
E

X
 

W
A

S
T

E
 S

H
A

F
T

 
A

C
C

E
S

S
 A

R
E

A
 

U
N

D
E

R
G

R
O

U
N

D
 

O
U

T
S

ID
E

 A
R

E
A

 

WASTE HANDLING X X X X1 X X  

WASTE STORAGE X X X X1 X   

DISPOSAL      X  

STANDBY X X X X1 X   

1 NOTE: TSRs only apply in these modes when processing RH 10-160B waste 
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1.3 Frequency 

Purpose The purpose of this section is to explain the application and use of 
FREQUENCY notation. 

Background Each SR has a specified FREQUENCY in which the surveillance SHALL 
be performed. 

FREQUENCY 
Notation 

The FREQUENCY notations, as used in the SRs and elsewhere, are 
defined in Table 1.3-1. 

Use of FREQUENCY Failure to complete the LCO ACTION within the required FREQUENCY 
becomes an LCO violation. Failure to complete LCO SRs within the 
required FREQUENCY SHALL constitute failure to meet the LCO. For 
SRs, the FREQUENCY requirement is extended to 1.25 times the 
specified interval (SR 4.0.2). This extension applies only to the 
FREQUENCY specification for SRs; it does not apply to the completion 
time requirement for ACTION statements. The time extension is intended 
to provide operational flexibility for completion of SRs. It should not be 
relied upon as a routine extension of the specified interval. Dates and 
times that LCO SRs are performed SHALL be documented. Failure to 
complete the SR within the specified FREQUENCY (see Table 1.3-1), as 
qualified in the table notes, SHALL constitute an LCO violation. 

Table 1.3-1. Surveillance Requirement Frequency 

NOTATION FREQUENCY FREQUENCY +25% 

EACH SHIFT (Notes 1, 3) 12 hours 15 hours 

DAILY (Notes 1 and 2) 24 hours 30 hours 

WEEKLY 7 days 8 days 

MONTHLY 31 days 38 days 

PRIOR TO USE Note 1 N/A 

QUARTERLY 92 days 115 days 

SEMIANNUALLY 184 days 230 days 

ANNUALLY 365 days 456 days 

Note 1: PRIOR TO USE means the initial use of equipment at the beginning of the CH Waste Handling shift or the 
RH Waste Handling evolution. If the equipment selected for use is used several times throughout a CH 
Waste Handling shift or an RH evolution that requires multiple shifts to complete, the initial application of 
the surveillance is adequate for the balance of the CH shift or the RH evolution. 

Note 2: DAILY means that the surveillance is performed each day that the equipment/system is to be used and 
PRIOR TO USE. If a specific piece of equipment is not used each day, then the surveillance is not 
performed on inactive equipment until the equipment is IN-SERVICE. 

Note 3: For the UNDERGROUND, EACH SHIFT means every 12 hours (plus the 25% maximum extension) when 
personnel are present in the Underground.  
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1.4 Logical Connectors 

Purpose The purpose of this section is to explain the use and application of logical 
connectors. 

Background Logical connectors are used in TSRs to discriminate between (and yet 
connect) discrete conditions, ACTIONS, completion times, SRs, and 
FREQUENCIES. The logical connectors include the “AND” and “OR.” The 
physical arrangement of this connector on a page constitutes a specific 
meaning in accordance with the convention established in DOE G 423.1-1A.  

Use of Logical 
Connectors 

Several levels of logic may be used to state ACTIONS. These levels are 
identified by the placement (or nesting) of the logical connectors and by the 
number assigned to each ACTION. The first level of logic is identified by the 
first digit of the number assigned to an ACTION and the placement of the 
logical connector in the first level of nesting (for example, left justified with the 
number of the ACTION). The successive levels of logic are identified by 
additional digits of the ACTION number and by successive indenting of the 
logical connectors. 

When logical connectors are used to state a condition, usually only the first 
level of logic is used and the logical connector is left justified with the condition 
statement. In a few cases, successive levels of logic are used. This lower level 
is identified solely by indenting the logical connector because subparts of a 
condition statement are not numbered separately. 

When logical connectors are used to state a completion time, SRs, or 
FREQUENCY, only the first level of logic is used and the logical connector is 
left justified with the statement of the completion time, SR, or FREQUENCY. 

Definition of 
Logic Terms 

The defined terms of this section appear in capitalized type, bolded, and 
underlined throughout the TSR document. 

TERM DEFINITION 

AND Used to connect two or more sets of criteria that must 
both (all) be satisfied for a given logical decision. 

OR Used to denote alternate combinations or conditions, 
meaning either one or the other criterion are acceptable. 
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1.5 Completion Times 

Purpose The purpose of this section is to explain the use and application of completion 
times. 

Background The LCO specifies the lowest functional capabilities or performance levels that 
are required to ensure safe operation of the facility. The LCO identifies 
conditions for which these functional or performance requirements are not 
met, and the LCO states ACTION(s) that may be taken within a limited time 
(the completion time) or within a specified periodicity under these conditions. 
The ACTION statements provide interim remedial ACTION(s) or 
compensatory protection for the same safety concerns as the LCO while 
attempting to restore the functional capabilities or performance levels required 
by the LCO. Failure to complete the ACTION(s) within the completion time 
results in a violation of the LCO. 

Completion 
Time 

The completion time is the amount of time allowed to complete an ACTION. It 
is referenced to the TIME OF DECLARATION. 

If situations require entry into more than one condition within a single LCO 
(multiple conditions), the ACTION(s) for each condition SHALL be performed 
within the associated completion times. When in multiple conditions, separate 
completion times are tracked for each condition, starting from the TIME OF 
DECLARATION of the situation that required entry into the condition. 

Once a condition has been entered, subsequent discovery of subsystems, 
components, or variables that are NOT OPERABLE or not within limits as a 
result of cascading effects from entering the condition SHALL not result in 
separate entry into the condition. The ACTION(s) of the condition continue to 
apply to each additional failure, and completion times are based on initial entry 
into the condition. 

Entry into an LCO ACTION and LCO ACTION completion times SHALL be 
documented. 
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1.6 Interim Safety Basis Changes 

Purpose The purpose of this section is to establish the use and application for 
conditions that require an INTERIM SAFETY BASIS CHANGES (ISBC). 

Background In the lifetime of a facility, operational events, changes in conditions, and 
equipment failures are expected and do occur. 

Situations arise that require a disciplined approach to ensure that WIPP is 
maintained within the approved hazards. Due to the broad spectrum of the 
way equipment can fail, operational events can arise; preparation and 
approval of an ISBC may be required. The development, preparation, and 
approval of the ISBC will ensure that potential impacts to risk are evaluated, 
compensatory measures are established (if needed), and DOE approval of the 
disciplined approach or corrective actions to restore the safety function is 
obtained. 

ISBC include Justifications for Continued Operations (JCO) and Safety Basis 
Supplements (SBS). JCOs provide temporary relief from existing technical 
safety requirements. SBSs establish new temporary requirements to 
supplement the existing TSR. Both must be approved by DOE prior to 
implementation. 

ISBC The ISBC SHALL include a description of the noncompliant condition, 
compensatory measures (as needed), and corrective actions required to 
restore the safety function. The guidance of DOE G 424.1-1B, Implementation 
Guide for Use in Addressing Unreviewed Safety Questions and 
WP 12-NS3009, Interim Changes to the WIPP Safety Basis will be used to 
establish and document an appropriate set of temporary hazard controls  

Approval Nuclear Waste Partnership LLC (NWP) SHALL evaluate a discrepant as-found 
condition to determine if the condition requires the preparation, development, 
and approval of a ISBC. The ISBC SHALL be submitted to the approval 
authority for approval. 

ISBC JCO that change or supplement existing TSRs provided in the document 
SHALL be submitted to the approval authority for approval. 
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Section 2 
Safety Limits 
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2.0 Safety Limits 

As defined in 10 CFR 830.3, Safety Limits (SLs) are limits on process variables associated with 
those physical barriers (generally passive) that, if exceeded, could directly cause the failure of 
one or more barriers that prevent the uncontrolled release of radioactive or other hazardous 
material. The safety analysis for the WIPP did not specify any single limit that, if exceeded, 
could directly cause the failure of a barrier that prevents the release of radioactive or hazardous 
material. Therefore, there are no SLs. 

As defined in 10 CFR 830.3, Limiting Control Settings (LCSs) are associated with SLs and 
SHALL be conservatively selected such that automatic or manual protective action will correct 
the abnormal situation before an SL is exceeded. No SLs have been identified for the WIPP; 
therefore, there are no LCSs. 

Because there are no SLs, there is no explicit or implicit margin of safety. 
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Section 3/4 
Limiting Conditions for Operation 

and 
Surveillance Requirements 
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3.0 General Limiting Conditions for Operation 

10 CFR 830.3 defines LCOs as the lowest functional capability or performance level of safety 
SSCs, their support systems required for normal safe operation of the facility, and SPECIFIC 
ADMINISTRATIVE CONTROLS (SACs). 

LCO 3.0.1 LCOs Shall Be Met 

LCOs SHALL be met during the MODES or other specified conditions in 
the applicability, except as provided in LCO 3.0.2. 

LCO 3.0.2 ACTIONS Shall Be Met 

Upon discovery of a failure to meet an LCO, the associated ACTIONS 
SHALL be met. If the LCO is restored before the specified completion 
time expires, completion of the ACTIONS is not required, unless 
otherwise stated. 

LCO 3.0.3 ACTION Not Met or Not Provided 

When an LCO statement is not met and the associated ACTIONS are not 
met, or when an associated ACTION is not provided, the applicable 
PROCESS AREA SHALL be placed in a MODE or other specified 
condition in which the LCO is not applicable.  

If the LCO is applicable in all MODES, the applicable PROCESS AREA 
SHALL be placed in a SAFE CONFIGURATION. Activities SHALL be 
initiated IMMEDIATELY to place the applicable PROCESS AREA in a 
SAFE CONFIGURATION. 

Where corrective measures are completed that permit operation in 
accordance with the LCO or ACTIONS, completion of the ACTIONS 
required by LCO 3.0.3 is not required. 

continued
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3.0 General Limiting Conditions for Operation (continued) 

LCO 3.0.4 MODE Change 

When an LCO is not met, a MODE or other specified condition in the 
applicability SHALL not be entered, except when the associated 
ACTIONS to be entered permit continued operation in the MODE or other 
specified condition in the applicability for an unlimited period of time. 
LCO 3.0.4 SHALL not prevent changes in MODES or other specified 
conditions in the applicability that are required to comply with ACTIONS. 

Exceptions to LCO 3.0.4 are stated in the individual LCOs. When an 
individual LCO states that LCO 3.0.4 does not apply, it allows entry into 
MODES or other specified conditions in the applicability when the 
associated ACTIONS to be entered permit operation in the MODE or 
other specified condition for only a limited time. 

LCO 3.0.5 Return to Service 

Equipment removed from service or declared  NOT OPERABLE to 
comply with ACTIONS may be returned to service under Administrative 
Control (AC) solely to perform testing required to demonstrate its 
OPERABILITY or the OPERABILITY of other equipment. This is an 
exception to LCO 3.0.2 for the system returned to service under AC to 
perform the testing required to demonstrate OPERABILITY. 

LCO 3.0.6 Support Systems 

WIPP has no credited support systems. 
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4.0 General Surveillance Requirements 

SR 4.0.1 Surveillance Requirements Shall Be Met 

SRs SHALL be met during the MODES or other specified conditions in the 
applicability for individual LCOs unless otherwise stated in the SR. Failure 
to meet a surveillance SHALL constitute failure to meet the LCO. 

SR 4.0.2 FREQUENCY Shall Be Met 

Each SR SHALL be performed with the specified FREQUENCY. The 
required FREQUENCY of each SR is met if the SR is performed within 
1.25 times the specified time interval as identified in Table 1.3-1. The 25%
extension allowance is not applicable to non-periodic or conditional SRs. 
This exception is intended for operational flexibility both for scheduling 
and for performing surveillances. It should not be relied on as a routine 
extension of the specified interval. Failure to perform surveillance within 
the specified FREQUENCY SHALL constitute failure to meet the LCO, 
except as provided in SR 4.0.3. Surveillances do not have to be 
performed on NOT OPERABLE equipment or conditions outside specified 
limits. 

SR 4.0.3 FREQUENCY Extension and Exceptions 

Failure to perform a SR within 1.25 times the required time interval (TSR 
violation) SHALL constitute a failure to meet the OPERABILITY 
requirements for a limiting condition for operation, except as provided 
below for NOT OPERABLE equipment. 

If it is discovered that a surveillance was not performed within its required 
FREQUENCY, compliance with the requirement to declare the LCO not 
met may be delayed from the time of discovery (i.e., the actual time when 
the FSM or designee determines that an SR has not been met) up to 
24 hours or up to the limit of the specified FREQUENCY, whichever is 
less. This grace period is permitted to allow performance of the 
surveillance. If the surveillance is performed within the grace period, entry 
into ACTIONS is not required; however, failure to meet the SR 
FREQUENCY SHALL be reported in accordance with AC 5.2, 
Requirements for Deviations from TSRs. 

SR 4.0.4 MODE Changes 

Entry into a MODE or other specified condition SHALL not be made 
unless the SRs associated with the LCO have been met within their stated 
surveillance interval or as otherwise specified. 
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3/4.1 Fire Suppression Systems 

LCO 3.1.1 WHB Fire Suppression System  

The fire suppression system for the WHB SHALL be OPERABLE. An 
OPERABLE fire suppression system consists of the following elements: 

 Unobstructed flow path from tank 25-D-001A OR 25-D-001B to 
sprinklers; 

 Water supply static pressure at 411-PI-003-001, 411-PI-003-003, AND
411-PI-003-005 ≥ 105 pounds per square inch gauge (psig);  

 Either fire pump 45-G-601 OR 45-G-602 is OPERABLE with a 
capability to pump 1,500 gallons per minute (gpm) at ≥ 105 psig; AND

 ≥ 105,000 gallons of fire water available in the tank selected for fire 
water use. 

MODE  
Applicability 

WASTE HANDLING, WASTE STORAGE 

PROCESS AREA 
Applicability 

CH BAY, ROOM 108, RH BAY, WASTE SHAFT ACCESS AREA 

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

LCO 3.0.4 is not applicable when entering WASTE HANDLING MODE for the AFFECTED 
AREA per required ACTION D.5. OR E.3. 

 ------------------------------------------------------------------------------------------------------------------------------- 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. The flow path is obstructed 

OR 

The water supply static water 
pressure is < 105 psig. 

A.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS. 

IMMEDIATELY 

AND  

A.2 Stop hot work activities in 
WHB.  

1 hour 

AND  

A.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA.  

1 hour 

AND  

A.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND  

A.5 Restore firewater 
distribution system. 

24 hours 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Fire pumps 45-G-601 AND  
45-G-602 are NOT 
OPERABLE. 

B.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS. 

IMMEDIATELY 

AND  

B.2 Stop hot work activities in 
the WHB. 

1 hour 

AND  

B.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND  

B.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND  

B.5 Restore one fire pump to 
OPERABLE. 

24 hours 

continued

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-8 

3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. < 105,000 gallons of fire 
water available in the tank 
selected for fire water use. 

C.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS. 

IMMEDIATELY 

AND  

C.2 Stop hot work activities in 
WHB. 

1 hour 

AND  

C.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND  

C.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND  

C.5.1 Restore water supply tank 
to ≥ 105,000 gallons. 

24 hours 

 OR  

C.5.2 Align other tank with 
≥ 105,000 gallons of water. 

24 hours 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required ACTION and 
completion time for condition 
A.5 is not met. 

D.1 Stage a fire truck external to 
the WHB. 

1 hour 

AND  

D.2 Identify AFFECTED 
AREA(S). 

8 hours 

AND  

D.3 Establish temporary fire 
water distribution capability 
to AFFECTED AREA(S). 

24 hours 

AND  

D.4.1 Establish an alternate valve 
line up to restore fire water 
distribution to the RH BAY 
or CH WHB. 

24 hours 

 OR  

D.4.2 Establish a ROVING FIRE 
WATCH. 

24 hours 

AND  

D.5 Enter WASTE HANDLING 
MODE. 

24 hours 

AND  

D.6 Place AFFECTED AREA in 
STANDBY. 

14 days 

continued



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-10 

3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. Required ACTION and 
completion time for condition 
B.5 OR C.5.1 OR C.5.2 is not 
met. 

E.1 Stage a fire truck external to 
the WHB. 

1 hour 

AND  

E.2 Establish a ROVING FIRE 
WATCH. 

1 hour 

AND  

E.3 Enter WASTE HANDLING 
MODE. 

24 hours 

AND  

E.4 Place AFFECTED AREA in 
STANDBY. 

14 days 
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.1.1.1 VERIFY the water supply static pressure at each riser listed 
below is ≥ 105 psig: 

MONTHLY 

Riser Gauge Number 

CH BAY 411-PI-003-001 

ROOM 108 411-PI-003-003 

RH BAY 411-PI-003-005 

4.1.1.2 VERIFY the isolation valve for each riser listed below is 
locked open: 

MONTHLY 

Riser Isolation Valves 

CH BAY FW-411-V-001  

ROOM 108 FW-411-V-010 

RH BAY FW-411-V-052 

4.1.1.3 Deleted  

4.1.1.4 VERIFY valve FW-456-V-021 is locked closed. ANNUALLY 

continued
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3/4.1 Fire Suppression Systems (continued) 

LCO 3.1.1 WHB Fire Suppression System (continued) 

Surveillance Requirements (continued) 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.1.1.5 Open the inspector’s test valve (ITV) associated with each 
riser as identified below and VERIFY water flow through the 
associated riser: 

ANNUALLY 

Riser Inspector’s Test Valve 

CH BAY FW-411-V-023 and FW-412-V-002 

ROOM 108 FW-411-V-062 

RH BAY FW-411-V-042 and FW-411-V-044 

4.1.1.6 Perform an automatic start test of each fire pump to assure it 
starts at the pressure specified below. 

WEEKLY 

Fire Pump Setpoint 

45-G-601 (electric) ≥ 110 psig 

45-G-602 (diesel) ≥ 100 psig 

4.1.1.7 VERIFY fire pump is capable of supplying ≥ 1,500 gpm at 
≥ 105 psig net discharge.  

ANNUALLY 

4.1.1.8 VERIFY that the diesel supply tank contains ≥ 3/4 full tank of 
diesel. 

WEEKLY 

4.1.1.9 VERIFY that there are ≥ 105,000 gallons of fire water 
available within the water distribution system. 

EACH SHIFT 

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-13 

3/4.1 Fire Suppression System (continued) 

LCO 3.1.2 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicles Fire 
Suppression System 

The fire suppression system on the Liquid-fueled WASTE HANDLING 
Vehicles selected for use SHALL be OPERABLE. An OPERABLE fire 
suppression system consists of the following elements: 

 A charged fire suppressant system; 

 Detection circuit is IN-SERVICE. 

MODE  
Applicability 

WASTE HANDLING when in the VEHICLE EXCLUSION ZONE OR 
DISPOSAL ROOM 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Fire suppression system on 
Liquid-fueled Vehicle 
selected for use NOT 
OPERABLE. 

A.1 Place vehicle in a SAFE 
CONFIGURATION. 

IMMEDIATELY 

AND  

A.2.1 Replace noncompliant 
vehicle with a compliant 
vehicle. 

1 hour 

 OR  

A.2.2 Repair fire suppression 
system. 

PRIOR TO USE 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.1.2.1 VERIFY that the fire suppression system on the liquid-fueled 
WASTE HANDLING vehicles selected for use has not 
discharged.  

EACH SHIFT 

4.1.2.2 Perform a test of the fire suppression system controls. SEMIANNUALLY 

4.1.2.3 VERIFY no trouble lights are illuminated on the selected 
liquid-fueled WASTE HANDLING Vehicles. 

EACH SHIFT 
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3/4.2 Confinement Ventilation Systems 

LCO 3.2.1 CH Waste Handling (WH) Confinement Ventilation System 

The CH WH Confinement Ventilation System (CVS) SHALL be 
OPERABLE. An OPERABLE CVS consists of the following elements: 

 Exhaust fan 41-B-816 OR 41-B-817 SHALL be IN-SERVICE;  

AND 

 CH exhaust air SHALL flow through at least one stage of high 
efficiency particulate air (HEPA) filters in either filter unit 41-B-814 
OR 41-B-815 with ≥ 99% efficiency. 

MODE  
Applicability 

WASTE HANDLING, WASTE STORAGE 

PROCESS AREA 
Applicability 

CH BAY and ROOM 108 

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

LCO 3.0.4 is not applicable when entering WASTE HANDLING MODE for the AFFECTED 
AREA per required ACTON D.1. 

 ------------------------------------------------------------------------------------------------------------------------------- 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No exhaust fan 
IN-SERVICE. 

A.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS into CH BAY 
or ROOM 108. 

IMMEDIATELY 

AND 

A.2 Stop hot work activities in 
WHB.  

1 hour 

AND 

A.3 Remove liquid-fueled 
vehicles/equipment from RH 
BAY AND WASTE SHAFT 
ACCESS AREA.  

1 hour 

AND 

A.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND 

A.5 Restore one exhaust fan. 12 hours 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. CH WH exhaust air is not 
flowing through HEPA filter 
unit. 

B.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS into CH BAY 
or ROOM 108. 

IMMEDIATELY 

AND 

B.2 Stop hot work activities in 
WHB. 

1 hour 

AND 

B.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND 

B.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND 

B.5 Restore CH WH exhaust air 
through HEPA filter unit. 

12 hours 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. IN-SERVICE HEPA filter unit 
has no filter stage ≥ 99% 
efficiency. 

C.1 Do not introduce new 
CLOSED SHIPPING 
CONTAINERS into CH BAY 
or ROOM 108. 

IMMEDIATELY 

AND 

C.2 Stop hot work activities in 
WHB. 

1 hour 

AND 

C.3 Remove liquid-fueled 
vehicles/equipment from 
RH BAY AND WASTE 
SHAFT ACCESS AREA. 

1 hour 

AND 

C.4 SUSPEND WASTE 
HANDLING ACTIVITIES. 

1 hour 

AND 

C.5 Restore one stage of the 
HEPA filter unit to ≥ 99% 
efficiency. 

12 hours 

D. Required ACTION and 
completion time for condition 
A.5 OR B.5 OR C.5 is not 
met. 

D.1 Enter WASTE HANDLING 
MODE. 

24 hours 

AND 

D.2 Place AFFECTED AREA in 
STANDBY. 

14 days 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.1 CH WH Confinement Ventilation System (continued) 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.2.1.1 VERIFY one CVS exhaust fan 41-B-816 OR 41-B-817 IN-
SERVICE. 

DAILY 

4.2.1.2 VERIFY CH WH exhaust air is flowing from HEPA filter unit to 
exhaust fan. 

DAILY 

4.2.1.3 VERIFY one stage of HEPA filter in unit 41-B-814 AND 
41-B-815 has an efficiency of ≥ 99 %. 

ANNUALLY 
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.2 HOT CELL COMPLEX Confinement Ventilation System 
(currently not in use at WIPP) 

 The CVS SHALL be OPERABLE. An OPERABLE CVS consists of the 
following elements: 

 Exhaust fan 41-B-878A OR 41-B-878B SHALL be IN-SERVICE; 

 Exhaust air SHALL flow through two of the following filter units:  

41-B-877A, or 41-B-877B, or 41-B-877C; and 

 Filter units 41-B-877A AND 41-B-877B AND 41-B-877C SHALL have 
one stage of HELP filters with ≥ 99% efficiency. 

MODE  
Applicability 

WASTE HANDLING when processing 10-160B 

AND 

WASTE STORAGE when processing 10-160B 

PROCESS AREA 
Applicability 

HOT CELL COMPLEX  

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

LCO 3.0.4 is not applicable when entering WASTE HANDLING MODE for the HOT CELL 
COMPLEX per required ACTON D.1. 

 -------------------------------------------------------------------------------------------------------------------------------  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No exhaust fan 
IN-SERVICE. 

A.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
HOT CELL COMPLEX. 

1 hour 

AND 

A.2 Restore one exhaust fan. 12 hours 

B. HOT CELL COMPLEX 
exhaust air is not flowing 
through two HEPA filter units. 

B.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
HOT CELL COMPLEX. 

 1 hour 

AND 

B.2 Restore HOT CELL 
COMPLEX exhaust air 
through two HEPA filter 
units. 

12 hours 

continued
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3/4.2 Confinement Ventilation Systems (continued) 

LCO 3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. HEPA filter units 41-B-877A 
OR 41-B-877B OR 41-B-877C 
have no filter stage ≥ 99% 
efficiency. 

C.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
HOT CELL COMPLEX. 

1 hour 

AND 

C.2 Restore HEPA filters to 
≥ 99% efficiency. 

12 hours 

D. Required ACTION and 
completion time for condition 
A.2 OR B.2 OR C.2 is not met. 

D.1 Enter WASTE HANDLING 
MODE. 

24 hour 

AND 

D.2 Complete processing and 
disposing of RH drums from 
10-160B. 

7 days 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.2.2.1 VERIFY one CVS exhaust fan 41-B-878A OR 41-B-878B IN-
SERVICE. 

DAILY 

4.2.2.2 VERIFY HOT CELL COMPLEX exhaust air is flowing from at 
least two HEPA filter units to exhaust fan. 

DAILY 

4.2.2.3 VERIFY one stage of HEPA filter in units 41-B-877A AND 
41-B-877B AND 41-B-877C efficiency ≥ 99%. 

ANNUALLY 
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3/4.3 Vehicle/Equipment Control 

LCO 3.3.1 Vehicle Control in the OUTSIDE AREA 

Fuel delivery truck SHALL be controlled as follows: 

 Fuel delivery truck SHALL have a leading escort between the 
vehicle trap and the site refueling station; and 

 Fuel delivery truck SHALL stay on a DESIGNATED ROUTE. 

MODE  
Applicability 

At all times 

PROCESS AREA 
Applicability 

OUTSIDE AREA 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Leading escort not present 
or becomes disabled. 

A.1 Stop fuel delivery truck. IMMEDIATELY 

AND 

A.2 Establish a leading escort. IMMEDIATELY 

B. Fuel delivery truck deviates 
from DESIGNATED 
ROUTE. 

B.1 Direct fuel delivery truck 
back to DESIGNATED 
ROUTE. 

IMMEDIATELY 

AND 

B.2 VERIFY fuel deliver truck is 
on the DESIGNATED 
ROUTE. 

15 minutes 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.1.1 VERIFY fuel delivery truck has a leading escort.  each fuel shipment

4.3.1.2 VERIFY fuel delivery truck stays on DESIGNATED ROUTE or 
is returned to route IMMEDIATELY during delivery. 

each fuel shipment

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation may be 
recorded after completion of the ACTIVITY. 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.2 Vehicle/Equipment Control in the CH WHB 

Vehicle/equipment SHALL be controlled as follows: 

 Liquid-fueled vehicles/equipment SHALL be prohibited.  

MODE  
Applicability 

WASTE HANDLING, WASTE STORAGE 

PROCESS AREA 
Applicability 

CH BAY, ROOM 108 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Liquid-fueled vehicle/ 
equipment in CH BAY 
and/or ROOM 108. 

A.1 Remove liquid-fueled 
vehicle/equipment from 
CH BAY and/or ROOM 108. 

IMMEDIATELY 

  

  

  

  

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.2.1 VERIFY that there are no liquid-fueled vehicles in the 
CH BAY or ROOM 108. 

EACH SHIFT 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.3 Vehicle/Equipment Control in the WASTE SHAFT ACCESS AREA 

Vehicle/equipment SHALL be controlled as follows: 

 Liquid-fueled vehicles/equipment SHALL be prohibited in the 
Conveyance Loading Room during handling of CH WASTE.  

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA 

 ----------------------------------------------------------- NOTE ---------------------------------------------------------- 

Liquid-fueled vehicles/equipment can be used to download equipment, materials, and supplies 
from the Conveyance Loading Room when RH WASTE is stored in the FCLR. 

 ------------------------------------------------------------------------------------------------------------------------------- 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Liquid-fueled vehicle/ 
equipment in WASTE SHAFT 
ACCESS AREA during 
handling of CH WASTE. 

A.1 Remove liquid-fueled 
vehicle/equipment from 
WASTE SHAFT ACCESS 
AREA.  

IMMEDIATELY 

  

  

  

  

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.3.1 VERIFY that there are no liquid-fueled vehicles in the WASTE 
SHAFT ACCESS AREA. 

Prior to declaring 
WASTE HANDLING 

MODE for CH WASTE 

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation may be 
recorded after completion of the ACTIVITY. 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.4 Deleted 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.5 Lube Truck Access Control in the UNDERGROUND 

The lube truck SHALL be prohibited in DISPOSAL ROOMS. 

MODE Applicability At all times 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Lube truck in DISPOSAL 
ROOM. 

A.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
DISPOSAL ROOM. 

IMMEDIATELY 

AND 

A.2 Stop maintenance activities 
in DISPOSAL ROOM. 

IMMEDIATELY 

AND 

A.3 Remove lube truck from 
DISPOSAL ROOM. 

IMMEDIATELY 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.5.1 VERIFY that the lube truck is not in DISPOSAL ROOM. EACH SHIFT 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 

Liquid-fueled vehicles/equipment SHALL be controlled during WASTE 
HANDLING ACTIVITIES as follows: 

 The TRANSPORT PATH SHALL be established prior to WASTE 
movement. The TRANSPORT PATH is situationally determined; 

 A VEHICLE EXCLUSION ZONE SHALL be established to escort the 
WASTE through the TRANSPORT PATH with the leading and the 
lagging escort; 

 The VEHICLE EXCLUSION ZONE SHALL be maintained from the 
S-400/E-140 intersection to the DISPOSAL ROOM entrance; 

 WASTE SHALL be moved in a VEHICLE EXCLUSION ZONE; 

 Non-WASTE handling vehicles/equipment SHALL be prohibited in the 
VEHICLE EXCLUSION ZONE; and 

 Only one liquid-fueled vehicle SHALL be in the VEHICLE 
EXCLUSION ZONE. 

---------------------------------------------------------NOTE----------------------------------------------------------- 

Liquid-fueled vehicles/equipment and non-WASTE handling equipment may enter the 
VEHICLE EXCLUSION ZONE to repair OR, replace disabled WASTE HANDLING 
EQUIPMENT. The exception does not apply to the lube truck. The lube truck is not allowed in 
the VEHICLE EXCLUSION ZONE. 

----------------------------------------------------------------------------------------------------------------------------- 

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. TRANSPORT PATH is not 
established. 

A.1 Stop moving WASTE. IMMEDIATELY 

AND 

A.2 Establish TRANSPORT 
PATH. 

1 hour 

  continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. VEHICLE EXCLUSION 
ZONE not established. 

B.1 Stop moving WASTE.  IMMEDIATELY 

AND 

B.2 Establish VEHICLE 
EXCLUSION ZONE. 

IMMEDIATELY 

C.  VEHICLE EXCLUSION 
ZONE not maintained. 

C.1 Stop moving WASTE.  IMMEDIATELY 

AND 

C.2 Establish VEHICLE 
EXCLUSION ZONE. 

IMMEDIATELY 

D. Non-WASTE handling 
vehicles/equipment in 
VEHICLE EXCLUSION 
ZONE. 

D.1 Move non-WASTE handling 
vehicles/ equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

OR 

D.2.1 Stop moving WASTE. IMMEDIATELY 

 AND 

D.2.2 Move non-WASTE handling 
vehicles/equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. More than one piece of 
liquid-fueled 
vehicle/equipment in the 
VEHICLE EXCLUSION 
ZONE. 

E.1 Move liquid-fueled 
vehicle(s)/equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

OR 

E.2.1 Stop moving WASTE. IMMEDIATELY 

 AND 

E.2.2 Move liquid-fueled 
vehicle(s)/equipment out of 
VEHICLE EXCLUSION 
ZONE. 

IMMEDIATELY 

F. Leading or lagging escort of 
the VEHICLE EXCLUSION 
ZONE becomes disabled. 

F.1 Stop moving WASTE. IMMEDIATELY 

AND 

F.2 Replace disabled escort 
vehicle. 

1 hour 

G. CH WASTE HANDLING 
EQUIPMENT becomes 
disabled in the VEHICLE 
EXCLUSION ZONE. 

G.1 Repair OR replace disabled 
CH WASTE HANDLING 
EQUIPMENT. 

12 hours 

AND 

G.2 Complete WASTE 
emplacement. 

2 hours 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. RH WASTE HANDLING 
EQUIPMENT becomes 
disabled in the VEHICLE 
EXCLUSION ZONE. 

H.1 Repair disabled RH 
WASTE HANDLING 
EQUIPMENT. 

IMMEDIATELY 

AND 

H.2 Complete WASTE 
emplacement. 

12 hours 

I. Required ACTION and 
completion time for condition 
G.2 OR H.2 is not met. 

I.1 Develop an ISBC and 
submit to Carlsbad Field 
Office (CBFO) for approval. 

10 days 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.6.1 VERIFY TRANSPORT PATH established. 
Prior to WASTE 

movement 

4.3.6.2 VERIFY VEHICLE EXCLUSION ZONE established. 
Prior to WASTE 

movement 

4.3.6.3 Maintain VEHICLE EXCLUSION ZONE. 
During WASTE 

movement 

Note: The SR will be performed as specified by non-periodic frequencies. The SR documentation may be recorded 
after completion of the ACTIVITY. 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE 

Liquid-fueled vehicles and equipment SHALL be controlled in 
DISPOSAL ROOM during ACTIVITIES as follows: 

 Only WASTE HANDLING EQUIPMENT selected for WASTE 
HANDLING ACTIVITIES may approach the WASTE FACE during 
emplacement; 

 Liquid-fueled vehicles/equipment used for retrieval SHALL be 
limited to one piece of WASTE HANDLING EQUIPMENT AND 
one liquid-fueled non-WASTE HANDLING vehicle/equipment at 
the WASTE FACE; 

 Non-WASTE HANDLING vehicle/equipment SHALL be ≥ 25 feet 
from the WASTE FACE unless ATTENDED; and 

 Liquid-fueled WASTE HANDLING EQUIPMENT emplacing 
WASTE SHALL be ATTENDED. 

MODE  
Applicability: 

WASTE HANDLING 

PROCESS AREA 
Applicability: 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. More than one WASTE 
HANDLING VEHICLE 
approaching OR at WASTE 
FACE during emplacement. 

A.1 Stop moving WASTE. IMMEDIATELY 

AND 

A.2 Remove unauthorized 
vehicle. 

IMMEDIATELY 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Unauthorized vehicle/ 
equipment retrieving or 
supporting retrieval. 

B.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
CH DISPOSAL ROOM. 

IMMEDIATELY 

AND 

B.2. Remove unauthorized 
vehicle/equipment. 

IMMEDIATELY 

C. Non-WASTE HANDLING 
vehicle/equipment < 25 feet 
from the WASTE FACE and 
not ATTENDED. 

C.1 ATTEND non-WASTE 
HANDLING 
vehicle/equipment  

IMMEDIATELY 

OR 

C.2 Remove unattended 
vehicle/equipment. 

IMMEDIATELY 

D. Liquid-fueled WASTE 
HANDLING EQUIPMENT 
supporting operational 
activities < 25 feet from the 
WASTE FACE and not 
ATTENDED. 

D.1 ATTEND WASTE 
HANDLING 
vehicle/equipment  

IMMEDIATELY 

OR  

D.2 Remove unattended 
vehicle/equipment. 

IMMEDIATELY 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Ground control needed at 
the WASTE FACE. 

D.1 SUSPEND WASTE 
HANDLING ACTIVITIES in 
CH DISPOSAL ROOM. 

IMMEDIATELY 

AND  

D.2 Move liquid-fueled 
vehicles/equipment (i.e., 
WASTE HANDLING 
EQUIPMENT AND/OR 
liquid-fueled 
vehicle/equipment supporting 
retrieval) ≥ 25 feet from 
WASTE FACE. 

IMMEDIATELY 

AND  

D.3 Perform ground control. 7 days 

AND  

D.4 Move ground control 
equipment ≥ 25 feet from 
WASTE FACE. 

30 minutes 

continued
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. WASTE HANDLING 
EQUIPMENT becomes 
disabled at WASTE FACE. 

E.1 Move WASTE HANDLING 
EQUIPMENT ≥ 25 feet 
from WASTE FACE. 

IMMEDIATELY 

OR 

E.2.1 Place absorbent material on 
the salt floor of the 
DISPOSAL ROOM 
underneath fuel tank of the 
WASTE HANDLING 
EQUIPMENT. 

IMMEDIATELY  

 AND 

E.2.2 Repair WASTE HANDLING 
EQUIPMENT. 

PRIOR TO USE 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.7.1 VERIFY only one piece of WASTE HANDLING 
EQUIPMENT is emplacing WASTE at the WASTE FACE. 

EACH SHIFT when 
WASTE is being 

emplaced 

4.3.7.2 VERIFY only one piece of WASTE HANDLING 
EQUIPMENT AND one liquid-fueled non-WASTE 
HANDLING vehicle/equipment is used for retrieval. 

EACH SHIFT when 
retrieval is being 

conducted 

4.3.7.3 VERIFY non-WASTE HANDLING equipment is ≥ 25 feet 
from WASTE FACE when not ATTENDED. 

EACH SHIFT 
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3/4.3 Vehicle/Equipment Control (continued) 

LCO 3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM 

Liquid-fueled vehicles/equipment SHALL be controlled in DISPOSAL 
ROOM as follows: 

 Liquid-fueled vehicles/equipment SHALL be ≥ 25 feet from the 
WASTE FACE, unless ATTENDED. 

MODE  
Applicability 

DISPOSAL 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Liquid-fueled vehicles/ 
equipment < 25 feet from the 
WASTE FACE are not 
ATTENDED.  

A.1 ATTEND liquid-fueled 
vehicles/equipment 

IMMEDIATELY 

OR 

A.2 Move liquid-fueled 
vehicles/equipment 
≥ 25 feet from WASTE 
FACE. 

2 hours 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.3.8.1 VERIFY liquid-fueled vehicles/equipment are≥ 25 feet from 
the WASTE FACE. 

EACH SHIFT 

4.3.8.2  VERIFY liquid-fueled vehicles/equipment < 25 feet from the 
WASTE FACE are ATTENDED. 

EACH SHIFT 
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3/4.4 Fuel Confinement 

LCO 3.4.1 Deleted 
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3/4.4 Fuel Confinement (continued) 

LCO 3.4.2 Fuel Barrier in the UNDERGROUND 

A STATIC WASTE FACE SHALL be protected as follows: 

 Absorbent material placed along the bottom edge.  

MODE  
Applicability 

At all times 

PROCESS AREA 
Applicability 

UNDERGROUND 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. STATIC WASTE FACE is 
not protected. 

A.1. Protect the STATIC 
WASTE FACE. 

IMMEDIATELY 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.4.2.1 VERIFY STATIC WASTE FACE is protected. When a STATIC 
WASTE FACE is 

declared by Waste 
Handling Operation or 
no later than 10 days 

after no WASTE 
emplacement  

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation 
may be recorded after completion of the ACTIVITY. 

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-37 

3/4.5 Waste Handling 

LCO 3.5.1 Deleted 
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3/4.5 Waste Handling (continued) 

LCO 3.5.2 Waste Handling in the WASTE SHAFT ACCESS AREA 

Access to the Waste Shaft Conveyance SHALL be controlled as 
follows: 

 The Waste Shaft Conveyance SHALL be present prior to moving 
WASTE into the Shaft Collar Room.  

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Waste Shaft Conveyance is 
not present. 

A.1 Stop WASTE HANDLING 
ACTIVITIES. 

IMMEDIATELY 

AND 

A.2 Remove WASTE from 
Shaft Collar Room. 

IMMEDIATELY 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.5.2.1 VERIFY Waste Shaft Conveyance is present prior to 
moving WASTE into the Shaft Collar Room. 

Prior to WASTE 
entering Shaft Collar 

Room 

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR documentation 
may be recorded after completion of the ACTIVITY. 
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3/4.5 Waste Handling (continued) 

LCO 3.5.3 Waste Handling in the OUTSIDE AREA—Deleted 
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3/4.6 Compressed Gas Cylinder Program—Deleted 
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3/4.7 Noncompliant Container Response Program 

LCO 3.7.1 Noncompliant Container Response 

WASTE CONTAINERS received, processed, and disposed of SHALL 
be compliant with the WIPP Waste Acceptance Criteria (WAC). 

MODE  
Applicability 

At all times 

PROCESS AREA 
Applicability 

CH BAY, ROOM 108, RH BAY, HOT CELL COMPLEX, WASTE 
SHAFT ACCESS AREA, UNDERGROUND, OUTSIDE AREA 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Potentially noncompliant 
WASTE CONTAINER(s) 
identified. 

A.1 Locate potentially 
noncompliant WASTE 
CONTAINER(s). 

IMMEDIATELY 

AND 

A.2.1 Disposition 
noncompliant WASTE 
CONTAINER(s). 

10 days 

 OR 

A.2.2 Develop a RESPONSE 
PLAN and submit to 
CBFO for approval. 

10 days 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

 None.  
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3/4.8 Waste Hoist System 

LCO 3.8.1 Waste Hoist Brakes 

The Waste Hoist Brakes SHALL be OPERABLE prior to transporting 
WASTE.  

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA 

 ----------------------------------------------------------- NOTE ----------------------------------------------------------  

If CH WASTE HANDLING ACTIVITIES are suspended in the WASTE SHAFT ACCESS AREA, 
RH WASTE HANDLING ACTIVITIES may continue in the WASTE SHAFT ACCESS AREA 
when transferring RH WASTE from the HOT CELL COMPLEX to the WASTE SHAFT ACCESS 
AREA. 

 ----------------------------------------------------------------  --------------------------------------------------------------  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Waste Hoist Brakes NOT 
OPERABLE. Conveyance is 
not loaded with WASTE. 

A.1 SUSPEND WASTE 
HANDLING ACTIVITIES 
in WASTE SHAFT 
ACCESS AREA. 

IMMEDIATELY 

AND  

A.2 Restore Waste Hoist 
Brakes to OPERABLE 
status. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

AND  

A.3 Perform pre-operational 
testing on the Waste 
Hoist Brakes. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

continued
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3/4.8 Waste Hoist System (continued) 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Waste Hoist Brakes NOT 
OPERABLE. Conveyance is 
loaded with WASTE and is 
present at the Collar or the 
Waste Shaft Station. 

B.1 Declare Waste Hoist  
NOT OPERABLE. 

IMMEDIATELY 

AND 

B.2 Do not introduce new CH 
WASTE into WASTE 
SHAFT ACCESS AREA. 

IMMEDIATELY 

AND  

B.3.1 Remain in WASTE 
HANDLING MODE. 

24 hours 

B.3.2 Remove WASTE from 
Waste Shaft 
Conveyance. 

1 hour 

B.3.3 Place WASTE in SAFE 
CONFIGURATION. 

24 hours 

AND 

B.4.1 SUSPEND WASTE 
HANDLING ACTIVITIES 
in WASTE SHAFT 
ACCESS AREA. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

B.4.2 Restore Waste Hoist 
Brakes to OPERABLE 
status. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

AND 

B.4.3 Perform pre-operational 
testing on Waste Hoist 
Brakes. 

PRIOR TO USE of 
Waste Shaft 
Conveyance 

continued
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3/4.8 Waste Hoist System (continued) 

ACTIONS (continued) 

C. Waste Hoist Brakes NOT 
OPERABLE Conveyance is 
loaded with WASTE and is 
between the collar and the 
Waste Shaft Station. 

C.1 Declare Waste Hoist 
NOT OPERABLE. 

IMMEDIATELY 

AND 

C.2.1 Do not introduce new CH 
WASTE into WASTE 
SHAFT ACCESS AREA. 

IMMEDIATELY 

 AND 

C.2.2 Remain in WASTE 
HANDLING MODE. 

48 hours 

AND 

C.3.1 Restore Waste Hoist 
Brakes. 

48 hours 

 AND 

C.3.2 Move conveyance to 
Collar or Waste Shaft 
Station. 

IMMEDIATELY 

AND 

C.4.1 Remove WASTE from 
Waste Shaft 
Conveyance. 

IMMEDIATELY 

 AND 

C.4.2 Place WASTE in SAFE 
CONFIGURATION. 

8 hours 

AND 

C.5 Perform pre-operational 
testing on Waste Hoist 
Brakes. 

PRIOR TO USE of the 
Waste Shaft 
Conveyance 

continued

 



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 3/4-45 

3/4.8 Waste Hoist System (continued) 

Surveillance Requirements 

SURVEILLANCE REQUIREMENT FREQUENCY 

4.8.1.1 VERIFY Waste Hoist Brakes pre-operational test was 
performed and brakes are OPERABLE. 

PRIOR TO USE of 
the Waste Shaft 
Conveyance for 
waste handling 

activities 

Note: The SR will be performed as specified by the non-periodic FREQUENCY. The SR 
documentation may be recorded after completion of the ACTIVITY. 
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Section 5 
Administrative Controls 
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5.0 Administrative Controls 

5.1 Programs 

This section provides the provisions relating to organization and management, procedures, 
record keeping, reviews, and audits necessary to ensure safe operation of the facility. 

5.1.1 Specific Administrative Controls 

SACs provide a safety function equivalent to engineered controls that would be classified as 
Safety Class (SC) or Safety Significant (SS). Programs specifically credited in DOE/WIPP 
07-3372, Waste Isolation Pilot Plant Documented Safety Analysis, Chapter 3.0, Hazards and 
Accident Analysis, are provided in LCO/Surveillance format in Section 3/4: Limiting Conditions 
for Operations and Surveillance Requirements. 

Two of the SACs credited in the DSA were developed in the directed action format, provided 
below. The remaining SACs have been developed in the LCO format to facilitate consistent 
implementation and were provided in Section 3/4. 
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5.0 Administrative Controls (continued) 

5.1.1.1 UNDERGROUND Liquid-Fueled Vehicle/Equipment Inspection Program 

A program SHALL be established, implemented, and maintained to inspect liquid-fueled 
vehicles/equipment used for WASTE HANDLING ACTIVITIES and non-waste handling 
vehicle/equipment at the WASTE FACE. 

AC Statement Attributes of the liquid-fueled vehicles/equipment selected for use 
SHALL be verified PRIOR TO USE as follows: 

 VERIFY that there are no excessive leaks (i.e., battery 
compartment, hydraulic lines, fuel lines) as indicated by visible flow 
of fluid under pressure, puddles beneath the equipment, or 
abnormal loss of hydraulic fluid; 

 Fluid levels (i.e., engine oil, transmission fluid, hydraulic fluid, and 
brake fluid); 

 Lights and horn are IN-SERVICE. 

MODE  
Applicability 

WASTE HANDLING when in the VEHICLE EXCLUSION ZONE OR 
DISPOSAL ROOM 

DISPOSAL when in a DISPOSAL ROOM 

PROCESS AREA 
Applicability 

UNDERGROUND 

Critical Safety  
Function 

The inspection and maintenance of liquid-fueled WASTE HANDLING 
EQUIPMENT selected for use minimizes the likelihood of equipment 
malfunction that could initiate fires or Loss of Confinement (LOC) 
events. 

Bases Liquid-fueled vehicles are required in the CH WASTE and RH WASTE 
HANDLING ACTIVITIES and represent a hazard that must be 
minimized. VERIFICATION that there are no excessive leaks, fluid 
levels are properly maintained, and lights and horns are IN-SERVICE 
ensures that the WASTE HANDLING EQUIPMENT and liquid-fueled 
non-WASTE HANDLING vehicles/equipment selected for other 
operational activities such as ground control are safe to approach the 
WASTE FACE. 

The seals on hydraulic actuators are designed to prevent excessive 
leakage around the pistons; however, they are also intended to have a 
controlled seepage of oil, which lubricates the seal and prevents 
binding between the seal and the shaft of the ram. The presence of 
moisture or drops of hydraulic fluid near the seal is normal and 
desirable. This seepage is not a problem unless it becomes excessive 
and results in puddles of hydraulic fluid below the equipment. 
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5.0 Administrative Controls (continued) 

5.1.1.2  WASTE HANDLING Program—Pre-operational Checks of Surface WASTE 
HANDLING Vehicle/Equipment Inspections 

A program SHALL be established, implemented, and maintained to inspect surface WASTE 
HANDLING vehicles/equipment used for WASTE HANDLING prior to entering the WASTE 
SHAFT ACCESS AREA. 

AC Statement Attributes of the surface WASTE HANDLING vehicles/equipment 
selected for use SHALL be verified PRIOR TO USE in the WASTE 
SHAFT ACCESS AREA as follows: 

 VERIFY the design functions that initiate, control, or stop 
movement operate as designed; 

 For vehicles/equipment containing fluid reservoirs, VERIFY that 
there are no excessive leaks (i.e., battery compartment, hydraulic 
lines, fuel lines) as indicated by visible flow of fluid under pressure, 
puddles beneath the equipment, or abnormal loss of hydraulic fluid;

 For vehicles/equipment containing fluid reservoirs, VERIFY fluid 
levels (i.e., engine oil, transmission fluid, hydraulic fluid and brake 
fluid). 

MODE  
Applicability 

WASTE HANDLING 

PROCESS AREA 
Applicability 

WASTE SHAFT ACCESS AREA 

Critical Safety  
Function 

The inspection and maintenance of surface WASTE HANDLING 
vehicle/equipment selected for use minimizes the likelihood of 
equipment malfunction that could initiate fires or LOC events. 

Bases Surface vehicles/equipment are required to move CH WASTE and 
RH WASTE into the WASTE SHAFT ACCESS AREA and represent a 
hazard that must be minimized. VERIFICATION of proper movement 
control, no excessive leaks, and properly maintained fluid levels 
ensures that the surface WASTE HANDLING vehicles/equipment 
entering the WASTE SHAFT ACCESS AREA protect WASTE 
CONTAINERS from fire and LOC events. 

For vehicles/equipment that include hydraulic reservoirs, seals on 
hydraulic actuators are designed to prevent excessive leakage around 
the pistons; however, they are also intended to have a controlled 
seepage of oil, which lubricates the seal and prevents binding between 
the seal and the shaft of the ram. The presence of moisture or drops of 
hydraulic fluid near the seal is normal and desirable. This seepage is 
not a problem unless it becomes excessive and results in puddles of 
hydraulic fluid below the equipment. 
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5.0 Administrative Controls (continued) 

5.1.2 Programmatic Administrative Controls 

The following Programmatic Administrative Controls (PACs) were identified in DOE/WIPP 
07-3372, Waste Isolation Pilot Plant Documented Safety Analysis, Chapter 3.0, Hazard and 
Accident Analysis. In general, PACs provide broad programmatic support for Safety 
Management Programs (SMPs) supporting defense-in-depth and worker safety as follows: 

 Training; and 

 Fire Protection Program. 

5.1.2.1 Training 

A training and qualification program for the operation staff SHALL be established, implemented, 
and maintained to ensure that operators are trained to properly operate the WASTE HANDLING 
EQUIPMENT during WASTE HANDLING ACTIVITIES. 

5.1.2.2 Fire Protection Program 

The WIPP Fire Protection Program SHALL be established to, at a minimum, provide for periodic 
inspection and testing of fire suppression to meet the requirements of the National Fire 
Protection Association (NFPA). The program includes combustible loading control for structures 
or areas of the facility with the potential to impact WASTE at WIPP and ensures that 
combustible loading is maintained such that small fires will not propagate into larger fires with 
sufficient heat to cause a release from WASTE CONTAINERS in close proximity to the fire. The 
Fire Protection Program includes control of transient combustible loading in the CH BAY, 
ROOM 108, RH BAY, WASTE SHAFT ACCESS AREA, OUTSIDE AREA, and 
UNDERGROUND. The combustible loading program will incorporate assumptions from the 
WIPP-023, Fire Hazard Analysis. 
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5.0 Administrative Controls (continued) 

5.1.2.3 Safety Management Programs 

This section contains commitments to SMPs. These SMPs may not be specifically credited in 
the accident analysis, but all are an important part of defense-in-depth. The cumulative effect of 
the programmatic details is important to facility safety and is an integral part of safe operations. 

WIPP SMPs are described in DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented 
Safety Analysis, as follows: 

Chapter 6.0 – Prevention of Inadvertent Criticality 

Chapter 7.0 – Radiation Protection 

Chapter 8.0 – Hazardous Material Protection 

Chapter 9.0 – Radioactive and Hazardous Waste Management 

Chapter 10.0 – Initial Testing, In-Service Surveillance, and Maintenance 

Chapter 11.0 – Operational Safety 

Chapter 12.0 – Procedures and Training 

Chapter 13.0 – Human Factors 

Chapter 14.0 – Quality Assurance 

Chapter 15.0 – Emergency Preparedness Program 

Chapter 16.0 – Provisions for Decontamination and Decommissioning 

Chapter 17.0 – Management, Organization, and Institutional Safety Provisions 

The SMP owners SHALL ensure the overall safety functions of an SMP are implemented and 
maintained. Management SHALL ensure facility-level assessments are performed according to 
WP 15-PA1001 as part of the continuous improvement process of the Integrated Safety 
Management System. 
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5.0 Administrative Controls (continued) 

5.2 Requirements for Deviation from TSRs 

5.2.1 General Requirements 

Written reports and oral notifications SHALL be submitted in accordance with DOE regulations 
regarding reporting requirements. These reports and notifications SHALL be prepared in 
accordance with approved procedures and SHALL be reviewed and approved by line 
management prior to submittal. 

5.2.2 Response to TSR Violations 

The following ACTIONS are required for response to a violation: 

a. Notify the DOE of the violation in accordance with the occurrence reporting 
program; and 

b. Prepare an Occurrence Report. 

5.3 Organization 

Lines of authority, responsibility, and communication SHALL be established for the highest 
management levels, through intermediate levels, to and including the operating organization 
positions. The individuals who train the operating staff, carry out radiological control functions, 
or perform quality assurance functions may report to the Operations Manager; however, they 
SHALL have sufficient organizational freedom to ensure their independence from operating 
pressures. 

5.3.1 Contractor Responsibilities 

The NWP Manager of Operations is responsible for overall operation of the WIPP facility. The 
Operations Manager SHALL delegate in writing the succession for this responsibility during any 
absences. 

The FSM is responsible for local command of WIPP operation. During any unavailability of the 
FSM, a qualified individual SHALL be designated to assume the management function. As part 
of this responsibility, the FSM SHALL ensure operation of the WIPP facility is in accordance with 
the approved TSRs. 

The Operations Manager and the FSM have the authority to take emergency actions in 
accordance with Section 1.7. 

5.3.2 Support Organizations 

Organizations provide support functions and personnel necessary for WIPP Operations as 
described in Chapter 17.0 of the WIPP DSA (DOE/WIPP 07-3372). The noted reference 
provides the information specified by the guidance in DOE G 423.1-1A. 
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5.0 Administrative Controls (continued) 

5.3.3 Minimum Operations Shift Complement 

The number of qualified managers and operators available SHALL be adequate to safely 
operate and support WIPP activities. Abnormal conditions SHALL be considered in determining 
operator assignments. Management SHALL provide additional personnel, as necessary, to 
support other activities. The minimum operations shift complement per shift for WIPP SHALL be 
as specified in Table 5.3.3-1. The supervisor availability will be described in facility procedures. 

Table 5.3.3-1. Minimum Operations Shift Complement 

MODE Personnel CH WASTE 
ACTIVITY/ACTIVITIES 

RH WASTE 
ACTIVITY/ACTIVITIES 

CH BAY  

AND 

ROOM 108 

UNDERGROUND 

AND 

WASTE SHAFT 
ACCESS AREA 

RH BAY 

AND 

HOT CELL 
COMPLEX  

UNDERGROUND 

AND 

WASTE SHAFT 
ACCESS AREA 

DISPOSAL FSM N/A 1 N/A 1 

Central Monitoring 
Room (CMR) 
Operator 

N/A 1 N/A 1 

WASTE 
HANDLING 

FSM 1 1 1 1 

CMR Operator 1 1 1 1 

Waste Handling 
Technician 

NOTE 1 NOTE 2 

RH-TRU 72-B 
Process 

2 
2 

10-160B 
Process 

2 

Radiological Control 
Technicians 

NOTE 3 NOTE 4 

RH-TRU 72-B 
Process 

1 
1 

10-160B 
Process 

1 

Waste Hoist Operator 0 1 0 1 

WASTE 
STORAGE 

FSM 1 N/A 1 N/A 

CMR Operator 1 N/A 1 N/A 

STANDBY FSM 1 N/A 1 N/A 

CMR Operator 1 N/A 1 N/A 

N/A = not applicable. 

NOTE 1. One Waste Handling technician per TRUDOCK position in operation, one per operating crane, and two for Room 108 
when processing TRUPACT-III. 

NOTE 2. One Waste Handling technician per transporter and/or one for each forklift or Facility Transfer Vehicle. 

NOTE 3. One per TRUDOCK position in operation and ROOM 108 when processing TRUPACT-III. 

NOTE 4. One Radiological Control Technician per transporter-forklift pair.  
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5.0 Administrative Controls (continued) 

5.4 Record Keeping 

Records SHALL be kept of all information supporting implementation of the TSRs as follows:  

a. MODE changes, TIME OF DECLARATION, planned and unplanned entry into LCO 
conditions, entering ACTIONS, determination of AFFECTED AREA, and SAFE 
CONFIGURATION;  

b. Maintenance activities, inspections, repairs, and replacements of SSCs specifically 
credited in the WIPP DSA; 

c. Calibration of instruments required by an SR; and 

d. Completion of SR.  

5.5 Reviews and Audits 

This section describes the methods established to conduct independent reviews and audits of 
all activities associated with maintaining compliance with the TSR. These methods may include 
creating an organizational unit or a standing or ad hoc committee, or assigning individuals 
capable of conducting these reviews. When an individual performs a review function, a cross-
disciplinary review determination may be necessary. Individual reviewers SHALL not review 
their own work or work over which they have direct responsibility. Management SHALL specify 
the functions, organizational arrangement, responsibilities, appropriate qualifications of 
reviewers, and reporting requirements of each functional element or unit that contributes to 
these processes. 

The goal of the review and assessment program is to provide a comprehensive program to 
provide senior level management with an assessment of facility operation and to recommend 
actions to improve nuclear safety and facility reliability. The program should include an 
assessment of the effectiveness of reviews conducted by facility staff. The goal of the 
independent oversight is to provide an outside look at day-to-day operations. The goal of the 
independent program is to VERIFY compliance with established NWP policies, programs, and 
procedures. 

The Operations Manager SHALL review activities affecting the safe operation of the WIPP to 
ensure that day-to-day activities are conducted in a safe manner. These reviews SHALL 
include, as a minimum, the following elements: 

a. USQ determinations; 

b. Proposed tests and experiments; 

c. Procedures and programs (required by the TSRs); 

d. Facility changes and modifications; 

e. TSR changes; 

f. Facility operation, maintenance, and testing; 

g. Lessons learned and operations experience summary; and 

h. Other safety-related issues. 
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5.0 Administrative Controls (continued) 

Additional reviews may be performed by individual reviewers or by a review committee. If 
individual reviews are used, reviewers SHALL not perform the above-required review of their 
own work or work for which they have direct responsibility. Reviewers SHALL possess sufficient 
education, experience, expertise, and safety analysis and technical training in the review subject 
area. When performing reviews, a cross-disciplinary determination is necessary. If a cross-
disciplinary review is deemed necessary, personnel of the appropriate discipline SHALL perform 
such reviews. 

5.6 TSR Control 

Proposed changes to the TSR SHALL be reviewed and approved by DOE prior to 
implementation. Changes to the TSR Bases may be made without prior DOE approval provided 
the changes do not involve any of the following: 

a. A change to an LCO or SR; 

b. A change that involves a USQ; 

c. A change to the way that OPERABILITY of the TSR could be met, applied, or 
interpreted. 

Changes to the bases that may be implemented without prior DOE approval will be provided to 
the DOE at least ANNUALLY. 
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5.0 Administrative Controls (continued) 

5.6.1 TSR Violations 

Purpose The purpose of this section is to establish the use and application of TSR 
violation criteria. 

Background WIPP is required to perform work in accordance with the safety basis and, in 
particular, with the hazard controls that ensure adequate protection of 
workers, the public, and the environment. 

The WIPP TSRs establish the limits, controls, and related actions that 
establish the specific parameters and requisite actions for the safe operation 
of WIPP. The TSRs govern the work and the hazards identified in the DSA for 
the facility. 

If WIPP violates a TSR notification of DOE is required. 

TSR Violation Violations of a TSR occur as a result of the following criteria: 

1. Failure to complete required ACTIONS within the specified completion 
time.  

2. Failure to perform an SR within the required FREQUENCY. 

3. Failure to comply with a directed ACTION SAC statement. 

4. Programmatic breakdown of a PAC (or SMP by reference). 

5. Failure to complete minimum shift staffing. 

NOTE: Determination of a programmatic breakdown is determined by tracking 
and trending noncompliances and deviations. Failure to maintain all aspects of 
one of these programs will not result in a violation unless the failure is 
significant enough to render the hazards and accident analysis assumptions 
invalid. Programmatic breakdown of a PAC (or SMP by reference) could also 
occur with a single event if the basis of the hazards and accident analysis is 
invalidated. 

Reporting Violations SHALL be reported. TSR notification and reporting requirements 
are provided in AC 5.2, Requirements for Deviations from TSRs. 

If evaluation of a potential PAC (or SMP by reference) issue does not 
constitute a programmatic violation, it would still constitute noncompliance with 
a hazard control. 

Causal  
Analysis 

A root cause analysis SHALL be performed on all TSR violations to determine 
the causal factors and apparent causes. 

Corrective 
Action Plan 

A corrective action plan SHALL be developed to address the causal factors 
and apparent causes and define the corrective actions to prevent recurrence. 
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5.0 Administrative Controls (continued) 

5.6.2 Conditions Outside TSR 

Purpose The purpose of this section is to establish the use and application for 
conditions outside a TSR. 

Background WIPP may take emergency actions that depart from an approved TSR when 
no ACTIONS consistent with the TSR are immediately apparent, and when 
these actions are needed to protect workers, the public, or the environment 
from imminent and significant harm. 

Conditions 
Outside TSR 

Emergency actions that depart from an approved TSR may be taken when no 
ACTIONS consistent with the TSR are IMMEDIATELY apparent, and when 
these actions are needed to protect workers, the public, or the environment 
from imminent and significant harm. Such actions must be approved by a 
person in authority as designated in the TSR. This authority is delegated to the 
FSM. 

In an emergency, if a situation develops that is not addressed by the TSR, the 
FSM SHALL take actions to correct or mitigate the situation. Also, the FSM 
may take actions that depart from a requirement in the TSRs provided that: 

1. An emergency situation exists; 

2. These actions are needed IMMEDIATELY to protect the workers, public, 
and environment from imminent and significant harm; and 

3. No ACTION consistent with the TSR can provide adequate or equivalent 
protection. 

If emergency action is taken, both a verbal notification and a written report 
SHALL be made to the DOE as soon as practical. If, during normal operations, 
an off-normal condition occurs that is not addressed by the TSRs, the FSM 
SHALL place the facility in a SAFE CONFIGURATION. The FSM SHALL 
contact Nuclear Safety to perform a USQ review to determine whether 
subsequent action requires DOE approval. If DOE approval is required, an 
ISBC SHALL be developed by the contractor to address any additional actions 
to be taken and approved by the DOE. 
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Section 6 
Design Features 
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6.0 Design Features 

Chapter 3.0 of the WIPP DSA identifies Design Features (DF) for which credit was taken. DFs 
by default are those SSCs that are passive and should remain constant throughout the life of 
the facility. Any changes to DFs that could affect the safe operation of the facility will be 
analyzed for safety implications and approved at the appropriate level prior to making such 
modifications through the NWP Unreviewed Safety Question Program. 

The following DFs are credited in the WIPP DSA (DOE/WIPP 07-3372) as performing a safety 
function: 

1. WHB including the Hot Cell Complex and the Waste Hoist Tower; 

2. TRUDOCK 6-ton Cranes; 

3. Facility Pallet; 

4. UNDERGROUND Liquid-fueled WASTE HANDLING Vehicles; and 

5. RH Bay Design. 

6.1 Waste Handling Building Including the Hot Cell Complex and the Waste Hoist 
Tower  

The WHB structure is designed to prevent structural failure or damage during and following 
operational or natural phenomenon events. The facility structure must withstand the effects of 
operational and natural phenomenon evaluation-basis accidents identified and evaluated in 
Chapter 3.0 of the WIPP DSA. 

The roof design and construction of the WHB, including the Hot Cell Complex and the Waste 
Hoist Tower prevents building collapse from snow/ice loading on the roof and impacting WASTE 
containers outside CLOSED SHIPPING CONTAINERS. The noncombustible construction of the 
WHB, including the Hot Cell Complex and the Waste Hoist Tower, provide a confinement barrier 
for radioactive or hazardous material releases occurring inside the WHB. The WHB structure 
provides a passive confinement function for the potential release of radioactive materials. The 
WHB structure is also designed to prevent structural failure from natural phenomenon events. 
The WHB structure minimizes fire propagation into and within the building. 

6.2 TRUDOCK 6-ton Cranes 

The CH BAY TRUDOCK 6-ton cranes are designed to lift loads associated with TRUPACT-II 
and HalfPACT shipping containers and hold their load during loss of power. 

6.3 Facility Pallet 

The facility pallet has a solid metal surface designed to provide a contiguous flame barrier 
between a fire and the WASTE. The facility pallet minimizes waste container damage from a fire 
and prevents direct flame impingement on waste containers. 
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6.0 Design Features (continued) 

6.4 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicles 

The UNDERGROUND liquid-fueled WASTE HANDLING vehicles SHALL be designed to 
prevent and/or mitigate fires. The design includes fuel tanks and fuel delivery systems within the 
metal body of the vehicle, metal hydraulic fluid reservoirs and reinforced hydraulic delivery 
systems with exception to the underground transporters. The underground transporters have 
nylon reinforced elastomer fuel cells enclosed in metal. UNDERGROUND WASTE HANDLING 
vehicles contains hydraulic fluid with high ignition temperatures. These design features reduce 
the likelihood of fire initiation from collisions. 

6.5 RH Bay Design 

The RH Bay is designed with a sloped floor and drain such that in the event of a fuel spill or the 
release of flammable liquids in the RH Bay, the floor slope will direct the flow away from the 
rollup door/common wall between the RH and CH Bays. The safety function of the RH Bay 
design reduces the consequences of fuel pool fires from impacting CH waste in the CH Bay. 
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Appendix A 
Bases 
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B3/4.0 General Application 

B3.0 General Limiting Conditions for Operation 

Bases 

Background 
Summary: 

LCOs 3.0.1 through 3.0.5 establish the general requirements applicable 
to all LCOs at all times, unless otherwise stated. The general 
requirements contained in LCOs 3.0.1–3.0.5 provide overall rules to 
guide the use and application of the specific requirements of the LCOs 
in Section 0 of the TSRs. When exceptions to the general requirements 
contained in LCOs 3.0.1–3.0.5 are allowed, they are stated as notes in 
the individual LCO. 

LCO 3.0.1 LCO Shall be Met 

LCO 3.0.1 establishes the applicability statements within each LCO as 
the requirement for conformance to the LCO. This statement indicates 
that the LCO is only required to be met when the conditions of the 
applicability statement are met. However, if the applicability statement is 
met, the LCO must also be met. This ensures safe operation of the 
facility. The ACTIONS establish the remedial measures that must be 
taken within specified completion times when required LCOs are not met 
as required by LCO 3.0.2. 

An SR that requires the removal of equipment from service does not 
constitute failure to meet an LCO. Individual surveillance procedures 
SHALL describe the appropriate limitations beyond which an out-of 
tolerance condition would exist. 

Measurement devices used to demonstrate compliance with LCOs 
SHALL be calibrated to plant design, manufacturer’s specifications, 
and/or industry standards. 

LCO 3.0.2 LCO ACTIONS Shall be Met 

LCO 3.0.2 establishes that, on discovery of a failure to meet an LCO, 
the associated ACTIONS SHALL be met within the specified completion 
time. The completion time of each ACTION is applicable from the TIME 
OF DECLARATION or other time as specified in the LCO. The 
ACTIONS establish those remedial measures that SHALL be taken 
within specified completion times when the requirements of an LCO are 
not met. 

This LCO establishes that: 

 Completion of the ACTIONS within the specified completion times 
constitutes compliance with an LCO. 

 Completion of the ACTIONS is not required when an LCO is met 
within the specified completion time, unless otherwise specified. 

 continued
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B3/4.0 General Application (continued) 

B3.0 General Limiting Conditions for Operation (continued) 

Bases (continued) 

LCO 3.0.2 
(continued) 

There are two basic types of ACTIONS. The first type of ACTION 
specifies a time limit in which the LCO SHALL be met. This time limit is 
the completion time to restore a NOT OPERABLE system or component 
to OPERABLE status or to restore variables to within specified limits. If 
this type of ACTION is not completed within the specified completion 
time, a shutdown may be required to place the applicable PROCESS 
AREA in a MODE or condition in which the LCO is not applicable. 
(Whether stated as an ACTION or not, restoration of NOT OPERABLE 
equipment or condition to within limits is an action that may always be 
considered on entering ACTIONS.) 

The second type of ACTION specifies the remedial measures that 
permit continued operation of the facility not further restricted by the 
completion time. In this case, conformance to the ACTIONS provides an 
acceptable level of safety for continued operation. 

Completion of ACTIONS is not required when an LCO is met or is no 
longer applicable within the associated completion times, unless 
otherwise stated in the individual LCO. 

The completion times of the ACTIONS are also applicable when a 
system or component is intentionally taken out of service. The reasons 
for intentionally relying on the ACTIONS include, but are not limited to, 
the performance of surveillances, preventive maintenance, corrective 
maintenance, the investigation of operational problems, or planned 
facility modifications with no increased risk. ACTIONS for these reasons 
SHALL be performed in a manner that does not compromise safety. It is 
not intended that ACTIONS be intentionally entered for operational 
convenience. This requirement is to limit routine, voluntary removal of 
redundant or standby equipment from service in lieu of other alternatives 
that would result in redundant or standby equipment being OPERABLE. 
This limits the time that subsystems or trains of a safety system are NOT 
OPERABLE. It also limits the time that other conditions exist that result 
in LCO 3.0.3 being entered. If the SR completion time exceeds the 
completion time, then the applicable ACTION must be completed. 

continued
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B3/4.0 General Application (continued) 

B3.0 General Limiting Conditions for Operation (continued) 

Bases (continued) 

LCO 3.0.3 ACTION Not Met or Not Provided 

LCO 3.0.3 establishes the ACTIONS that SHALL be implemented when 
an LCO is not met:  

1. Associated ACTIONS and completion times are not met and no other 
condition applies. 

2. The condition of the facility is not specifically addressed by the 
associated ACTIONS. This means that no combination of conditions 
stated in the ACTIONS corresponds exactly to the actual condition of 
the facility. Sometimes, possible combinations of conditions are such 
that entering LCO 3.0.3 is warranted; in such cases, the ACTIONS 
specifically state a condition corresponding to such combinations 
and also that LCO 3.0.3 must be entered. 

This LCO is intended to provide a “safe harbor” provision when either 
the ACTION cannot be complied with, or the ACTION cannot be 
complied with within the specified completion time when an LCO is not 
met. It also provides a default ACTION when the facility is in a condition 
that is indeterminate or is not readily categorized into the specified limits 
of an LCO. Entry into LCO 3.0.3 and completion of the associated 
ACTIONS within the required completion time does not in and of itself 
constitute a violation of a TSR. 

LCO 3.0.4 MODE Change 

LCO 3.0.4 establishes limitations on changes in MODES or other 
specified conditions in the applicability when an LCO is not met. It 
precludes placing the applicable PROCESS AREA in a different MODE 
or other specified condition when the following exists: 

1. The requirements of an LCO in the MODE or other specified 
condition to be entered are not met; and  

2. Continued noncompliance with these requirements would result in 
requiring that the applicable PROCESS AREA be placed in a MODE 
or other specified condition in which the LCO does not apply with the 
ACTIONS. 

continued
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B3/4.0 General Application (continued) 

B3.0 General Limiting Conditions for Operation (continued) 

Bases (continued) 

LCO 3.0.4 
(continued) 

Compliance with ACTIONS that permit continued operation of the 
applicable PROCESS AREA for an unlimited period of time in an 
applicable MODE or other specified condition provides an adequate 
level of safety for continued operation. This is without regard to the 
status of the applicable PROCESS AREA before or after the MODE 
change. Therefore, in such cases, entry into a MODE or other condition 
in the applicability may be made in accordance with the provisions of the 
ACTIONS. The provisions of this LCO SHALL not be interpreted as 
endorsing the failure to exercise the good practice of restoring systems 
or components to OPERABLE status before applicable PROCESS 
AREA is allowed to change MODES. 

The provisions of LCO 3.0.4 SHALL not prevent changes in MODES or 
other specified conditions in the applicability that are required to comply 
with ACTIONS. 

When changing MODES or other specified conditions while in a 
condition (in compliance with LCO 3.0.4 or where an exception to LCO 
3.0.4 is stated), the ACTIONS define the remedial measures that apply. 
Surveillances do not have to be performed on the associated NOT 
OPERABLE equipment (or on variables outside the specified limits), as 
permitted by SR 4.0.1. Therefore, a change in MODE or other specified 
condition in this situation does not violate SR 4.0.1 or 4.0.4 for those 
surveillances that do not have to be performed because of the 
associated  NOT OPERABLE equipment. However, SRs SHALL be met 
to demonstrate OPERABILITY before declaring the associated 
equipment OPERABLE (or variable within limits) and restoring 
compliance with the affected LCO. 

LCO 3.0.5 Return to Service 

LCO 3.0.5 establishes the allowance of restoring equipment to service 
under ACs when it has been removed from service or declared  NOT 
OPERABLE to comply with ACTIONS. The sole purpose of this LCO is 
to provide an exception to LCO 3.0.2 to allow the performance of SRs to 
demonstrate the following:  

1. OPERABILITY of the equipment being returned to service; and 

2. OPERABILITY of other equipment. 

The ACs are to ensure the time the equipment is returned to service in 
conflict with the requirements of the ACTIONS is limited to the time 
absolutely necessary to perform the allowed SR. This LCO does not 
provide time to perform any other preventive or corrective maintenance. 
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B3/4.0 General Application (continued) 

B4.0 

Bases 

General Surveillance Requirements 

Background 
Summary 

SRs 4.0.1 through 4.0.4 establish the general requirements applicable to 
all SRs and apply at all times, unless otherwise stated. 

SR 4.0.1 SR 4.0.1 establishes the requirement that SRs SHALL be met during the 
MODES or other specified conditions in the applicability for which the 
requirements of the LCO apply, unless otherwise specified in the 
individual SRs. This SR ensures that surveillances are performed to 
VERIFY the OPERABILITY of systems and components and those 
variables are within specified limits. Failure to meet a surveillance within 
the specified FREQUENCY, in accordance with SR 4.0.2, constitutes a 
failure to meet an LCO. 

Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Nothing in this SR, however, is to be 
construed as implying that systems or components are OPERABLE 
when: 

1. The systems or components are known to be NOT OPERABLE, 
although still meeting the SRs; and 

2. The requirements of the surveillance(s) are known not to be met 
between required surveillance performances. 

Surveillances do not have to be performed when the applicable 
PROCESS AREA is in a MODE or other specified condition for which the 
requirements of the associated LCO are not applicable, unless otherwise 
specified. 

Surveillances, including surveillances invoked by ACTIONS, do not have 
to be performed on NOT OPERABLE equipment because the ACTIONS 
define the remedial measures that apply. SRs have to be met in 
accordance with SR 4.0.2 before returning equipment to OPERABLE 
status. 

Upon completion of maintenance, appropriate post-maintenance testing 
is required to declare equipment OPERABLE. This includes meeting 
applicable SRs in accordance with SR 4.0.2. Post-maintenance testing 
may not be possible in the current MODE or other specified conditions in 
the applicability because the necessary facility parameters were not 
established. In these situations, the equipment may be considered 
OPERABLE, provided that testing has been satisfactorily completed to 
the extent possible and that the equipment is not otherwise believed to be 
incapable of performing its function. This SHALL allow operation to 
proceed to a MODE or other specified condition where other necessary 
post-maintenance tests can be completed. 

continued
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B3/4.0 General Application (continued) 

B4.0 General Surveillance Requirements (continued) 

Bases (continued) 

SR 4.0.2 SR 4.0.2 establishes the requirements for meeting the specified 
FREQUENCY for surveillances and any ACTION with a completion time 
that requires the periodic performance of the ACTION on an interval-
based schedule (e.g, “every 6 days”). 

SR 4.0.2 permits a 25% extension of the interval specified in the 
FREQUENCY. This facilitates surveillance scheduling and considers 
facility operating conditions that may not be suitable for conducting the 
surveillance (e.g., transient conditions or other ongoing surveillance or 
maintenance activities). 

The 25% extension does not significantly degrade the reliability that 
results from performing the surveillance at its specified FREQUENCY. 
This is based on the recognition that the most probable result of any 
particular surveillance being performed is the VERIFICATION of 
conformance with the SRs. The exceptions to SR 4.0.2 are those 
surveillances for which the 25% extension of the interval specified in the 
FREQUENCY does not apply. These exceptions are stated in the 
individual SRs. An example of where SR 4.0.2 does not apply is a 
surveillance with a FREQUENCY of “in accordance with another DOE 
regulation.” The requirements of regulations take precedence over the 
TSRs. The TSRs cannot, in and of themselves, extend a test interval 
specified in the regulations. Therefore, there would be a note in the 
FREQUENCY stating, “SR 4.0.2 is not applicable.” 

As stated in SR 4.0.2, the 25% extension also does not apply to the initial 
portion of a periodic completion time that requires performance on an 
interval basis. The 25% extension applies to each performance after the 
initial performance. The initial performance of the ACTION, whether it is a 
particular surveillance or some other remedial action, is considered a 
single ACTION with a single completion time. One reason for not allowing 
the 25% extension to this completion time is that such an ACTION usually 
verifies that no loss of function has occurred by checking the status of 
redundant or diverse components or accomplishes the function of the 
NOT OPERABLE equipment in an alternative manner. 

The provisions of SR 4.0.2 are not intended to be used repeatedly as an 
operational convenience to extend surveillance intervals or periodic 
completion time intervals beyond those specified. 

continued
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B3/4.0 General Application (continued) 

B4.0 General Surveillance Requirements (continued) 

Bases (continued) 

SR 4.0.3 SR 4.0.3 establishes the flexibility to defer declaring affected equipment 
NOT OPERABLE or an affected variable outside the specified limits when a 
surveillance has not been completed within the specified FREQUENCY. A 
delay period of up to 24 hours applies from the time it is discovered that the 
surveillance has not been performed, in accordance with SR 4.0.2, and not 
at the time the specified FREQUENCY was not met. 

This delay period provides an adequate time limit to complete missed 
surveillances. This delay period permits the completion of a surveillance 
before compliance with ACTIONS or other remedial measures would be 
required that may preclude completion of the surveillance. 

The basis for this delay period includes consideration of facility conditions, 
adequate planning, availability of personnel, the time required to perform 
the surveillance, the safety significance of the delay in completing the 
required surveillance, and the recognition that the most probable result of 
any particular surveillance being performed is the VERIFICATION of 
conformance with the SRs. 

When a surveillance with a FREQUENCY, based not on time intervals but 
on specified facility conditions or operational situations, is discovered not to 
have been performed when specified, SR 4.0.3 allows the full 24-hour 
delay period in which to perform the surveillance. 

The provisions of SR 4.0.3 also provide a time limit for completion of 
surveillances that become applicable as a consequence of MODE changes 
imposed by ACTIONS. 

Failure to comply with specified frequencies for SRs is expected to be an 
infrequent occurrence. Use of the delay period established by SR 4.0.3 is a 
flexibility that is not intended to be used as an operational convenience to 
extend surveillance intervals. 

If a surveillance is not completed within the allowed delay period, the 
equipment is considered NOT OPERABLE or the variable is considered 
outside the specified limits. The completion times of the ACTIONS for the 
applicable conditions begin IMMEDIATELY on expiration of the delay 
period. If a surveillance is failed within the delay period, the equipment is 
NOT OPERABLE or the variable is outside the specified limits. The 
completion times of the ACTIONS for the applicable conditions begin 
IMMEDIATELY on the failure of the surveillance. 

Completion of the surveillance within the delay period allowed by this SR or 
within the completion time of the ACTIONS restores compliance with SR 
4.0.1. 

continued
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B3/4.0 General Application (continued) 

B4.0 General Surveillance Requirements (continued) 

Bases (continued) 

SR 4.0.4 SR 4.0.4 establishes the requirement that all applicable SRs SHALL be 
met before entry into a MODE or other specified condition in the 
applicability. 

This SR ensures that system and component OPERABILITY 
requirements and variable limits are met before entry into a MODE or 
other specified conditions in the applicability for which these systems and 
components ensure safe operation of the facility. This specification 
applies to changes in MODES or other specified conditions in the 
applicability associated with facility shutdown as well as startup. 

The provisions of SR 4.0.4 SHALL not prevent changes in MODES or 
other specified conditions in the applicability that are required to comply 
with ACTIONS. 

The precise requirements for performance of SRs are specified such that 
exceptions to SR 4.0.4 are not necessary. The specific time frames and 
conditions necessary for meeting the SRs in accordance with the 
requirements of SR 4.0.4 are specified in the FREQUENCY, in the 
surveillance, or both. This allows performance of surveillances when the 
prerequisite condition(s) specified in a surveillance procedure require 
entry into the MODE or other specified condition in the applicability of the 
associated LCO before the performance or completion of a surveillance. 
A surveillance (which could not be performed until after entering the LCO 
applicability) would have its FREQUENCY specified such that it is not 
"due" until the specific conditions needed are met. Alternately, the 
surveillance may be stated in the form of a Note as not required (to be 
met or performed) until a particular event, condition, or time has been 
reached. The SRs are annotated consistent with the requirements of 
Section 1.3, FREQUENCY. 
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B3/4.1 Fire Suppression Systems 

B3.1.1 WHB Fire Suppression System 

Bases 

Background 
Summary 

The WIPP fire suppression system is designed to ensure personnel 
safety, mission continuity, and property protection. Building designs 
incorporate features for fire prevention and mitigation. The plant design 
meets the improved risk level of protection defined in DOE O 420.1B, 
Facility Safety (Ref. 1), and satisfies applicable sections of the NFPA 
codes, DOE orders, and the Waste Isolation Pilot Plant Fire Hazard 
Analysis Report (Ref. 2).  

The WIPP fire suppression system consists of the following two main 
subsystems: 

 Fire water supply system; and 

 Fire suppression system. 

The fire water supply system provides fire water at the design pressure 
and quantity to the fire hydrants and the automatic wet-pipe sprinkler 
systems. The system consists of two fire pumps and a pressure 
maintenance (jockey) pump located in the water pump house. 

One fire pump is electric motor driven and the other pump is diesel 
engine driven. Both pumps are rated for 1,500 gpm at 125 psig (Ref. 3). 
However, an engineering analysis determined an excess supply margin 
would be available for the most demanding system when the fire pump 
capacity was 1,500 gpm at 105 psig or more (Ref. 6). The system is 
required to provide fire water at a rate of 1,500 gpm for 1 hour for a total 
of 90,000 gallons for a warehouse fire. All major components of the fire 
water supply system are Underwriters’ Laboratories (UL)–listed and 
Factory Mutual (FM)–approved. 

Operation of the two fire pumps and the jockey pump is controlled by 
distribution system pressure changes. The pumps are arranged for 
sequential operation. Under normal conditions, the jockey pump operates 
to maintain the designed system static pressure. The jockey pump starts 
when the system pressure falls to < 130 psig and stops at ≥ 140 psig 
(Ref. 3). 

Should there be a demand for fire water that exceeds the capacity of the 
jockey pump, the fire water demand will cause the system pressure to 
drop, which automatically starts the electric fire pump. The electric fire 
pump is arranged to start automatically when the system pressure falls to 
< 120 psig. The pump will stop automatically when the system pressure 
reaches ≥ 140 psig and a preset time delay. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Background 
Summary 
(continued) 

If the jockey and electric fire pumps cannot maintain system pressure, the 
diesel pump automatically starts. The diesel fire pump is arranged to start 
automatically when the system pressure falls to < 110 psig. The normal 
pump shutdown is activated manually by depressing the stop button on 
the front of the pump’s controller (Ref. 3). 

The fire water supply system receives its water supply from one onsite 
180,000-gallon storage tank. The SR ensures that the volume of fire 
water supply is maintained ≥ 105,000 gallons consistent with FHA 
requirements (Ref. 2). 

The fire water supply system piping configuration also allows either fire 
pump to be removed from service without affecting the operation of the 
other fire pump. Additionally, the fire pumps can discharge through either 
pipeline exiting the pump house via the discharge piping cross-connect. 

The fire suppression system consists of an automatic wet-pipe sprinkler 
system for the WHB. Fire suppression is initiated when one or more fire 
sprinkler fusible links melt at a design temperature, allowing the 
pressurized header to spray the AFFECTED AREA. The actuation of the 
system is mechanical and requires no electrical signal or power. 

The fire suppression system supplies three risers (CH BAY, RH BAY, and 
ROOM 108) in the WHB. Each riser contains a main drain, a pressure 
gauge, a water flow detection device, and an inspector’s test connection, 
which includes the ITV. 

Automatic wet-pipe sprinkler systems are maintained full of water and 
pressurized by the fire water supply and distribution system. When a fire 
occurs, the heat produced will fuse one or more sprinklers in the area, 
causing water to flow through these sprinklers. This water flow will 
activate the sprinkler system water flow device, which will send a signal to 
the local fire panel, causing an annunciator to alarm and an alarm signal 
to be sent to the CMR. Water will continue to flow through the sprinkler 
system until it is manually shut off or the water supply is depleted. 

Each fire suppression riser contains an alarm check valve with a relief 
valve installed downstream of the check to maintain system pressure at 
or below 175 psig, which is the designed working pressure of the system 
(Ref. 3). The relief valves protect the piping from high pressure due to 
pressure surges and thermal expansion of the trapped water. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Background 
Summary 
(continued) 

Post indicator valves (PIVs) are provided for isolation and sectional 
control of the distribution system. A PIV is a buried gate valve with an 
attached, above ground operator post, which also provides valve 
position indication. A PIV is installed in each branch line to the WHB 
risers. PIVs are also installed in the main piping to provide sectional 
control. These PIVs are spaced to minimize the effect of a break in the 
main piping. 

Per NFPA 20, Standard for the Installation of Stationary Pumps for Fire 
Protection, the fuel supply capacity SHALL be sufficient to provide 
8 hours of fire pump operation at 100% of the rated pump capacity This 
requirement is met with the greater or equal to 3/4 full fuel tank 
surveillance step. 

Application to 
Safety 

The safety analysis (Ref. 4) identified events that credit the fire 
suppression system to suppress the size of fires in the WHB. Fires 
analyzed included the following events: 

 Pool fires; 

 Vehicle collisions followed by fires; 

 Ordinary combustibles fires; and 

 Propagating fire. 

Assumptions for the analyses included the following: 

 WASTE inside a CLOSED SHIPPING CONTAINER is protected 
from involvement in any fire event except in the RH BAY; and 

 Site-derived WASTE in a container with its lid in place and bolted is 
protected from involvement in any fire event. 

The CH WASTE material-at-risk (MAR) is the primary contributor to dose 
for fire events. Fire events were determined to result in high 
consequences to co-located workers with moderate to high 
consequences to the maximally exposed offsite individual (MOI). The fire 
suppression system is credited for the reduction of consequences to 
both co-located workers and the MOI. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Application to 
Safety 
(continued) 

To accomplish this reduction, the fire suppression system must provide 
the following capabilities: 

 A fire supply and suppression system that is unobstructed from the 
fire water supply to the WHB fire sprinklers; and 

 A fire water supply system capable of providing the fire suppression 
system with 1,500 gpm at ≥ 105 psig; and 

 A water supply capacity sufficient to provide for fire suppression at 
1,500 gpm for 1 hour. 

LCO  The fire suppression system for the WHB minimizes fire propagation and 
the size of fires. This LCO requires that the WHB fire suppression system 
SHALL be OPERABLE. The OPERABILITY of the system is determined 
by the following characteristics:  

 A fire supply and suppression system that is unobstructed from the 
fire water supply to the WHB fire sprinklers. Although aligned, 
VERIFICATION of flow through each WHB riser main drain is 
required to assure system capability. 

 A water supply static pressure ≥ 105 psig at each WHB riser as 
indicated by pressure indicators 411-PI-003-001, 411-PI-003-003, 
and 411-PI-003-005 is required. The fire water suppression system is 
a charged wet-pipe system. A static water pressure of ≥ 105 psig 
indicates that the fire water supply system is hydraulically connected 
to the WHB risers. 

 A fire water supply system capable of providing the fire suppression 
system with 1,500 gpm at ≥ 105 psig. Both the electric-driven fire 
pump 45-G-601 and diesel-driven fire pump 45-G-602 are designed 
to provide 1,500 gpm at ≥ 105 psig. Both pumps can supply the fire 
suppression system and both pumps are normally aligned to the fire 
suppression system loop. A fire pump can be removed for testing or 
repair without impairing the fire suppression system capability. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

LCO 
(continued) 

 A water supply capacity sufficient to provide for 1 hour of fire 
suppression at 1,500 gpm (90,000 gallons). Fire water supply tank 
25-D-001A or 25-D-001B has a capacity of 180,000 gallons, and the 
tank selected for fire water use is maintained at 105,000 gallons or 
greater (Ref. 2). 

These four characteristics provide assurance that the WHB fire 
suppression system has sufficient capacity, capability, and readiness to 
supply ≥ 1,500 gpm flow for at least 1 hour. 

MODE 
Applicability 

The events of concern involve the burning of WASTE. CH WASTE is the 
primary contributor to dose for these fire events. WASTE may be present 
in a PROCESS AREA during WASTE HANDLING and WASTE STORAGE 
MODE. During STANDBY MODE, WASTE is not present or is in a 
CLOSED SHIPPING CONTAINER with site-derived WASTE in a closed 
and sealed container. Therefore, this requirement applies during WASTE 
HANDLING and WASTE STORAGE MODES. 

PROCESS 
AREA 
Applicable 

The events of concern involve the burning of WASTE in the WHB. 
CH WASTE is the primary contributor to dose for WHB fire events; and 
therefore, the primary concern is a fire in the CH BAY, ROOM 108, 
WASTE SHAFT ACCESS AREA or a fire propagating into the CH BAY, 
ROOM 108, or WASTE SHAFT ACCESS AREA when WASTE is present. 
Fires may propagate into the CH BAY, ROOM 108, or WASTE SHAFT 
ACCESS AREA from the RH BAY or OUTSIDE AREA. The fire 
suppression system does not supply the HOT CELL COMPLEX and the 
doses from the burning of RH WASTE are relatively low as compared to 
CH WASTE. Therefore, the fire suppression system applies to the 
CH BAY, ROOM 108, RH BAY, and WASTE SHAFT ACCESS AREA. 

ACTION A.1 The fire suppression can become NOT OPERABLE due to one of the 
following conditions: 

 Obstruction in the fire water distribution system; or 
 Water supply static pressure < 105 psig. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.1 
(continued) 

In the event that the fire suppression system is obstructed, the capability 
to suppress fires is unknown. Low or no water supply static pressure is an 
indication of a loss of fire suppression capability as well as frequent or 
continuous operation of the jockey pump. Excessive jockey pump 
operation may indicate a loss of piping integrity. Therefore, the 
introduction of new CLOSED SHIPPING CONTAINERS into the WHB is 
IMMEDIATELY prohibited. A completion time of IMMEDIATELY is 
required to limit the amount of material that may need to be processed 
and downloaded to the UNDERGROUND in the event that the system 
cannot be readily restored. 

ACTION A.2 To reduce the potential for fires, ignition and fuel sources are required to 
be removed from the WHB. Hot work activities are controlled in 
accordance with the Fire Protection Program and therefore, there may be 
hot work activities being conducted in the WHB. To reduce the potential 
for fire ignition, hot work activities SHALL be stopped within 1 hour. A 
completion time of 1 hour is required to provide adequate time to safely 
secure the ACTIVITY and minimize the time-at-risk. 

ACTION A.3 In addition to removing potential ignition sources, fuel sources should be 
reduced. Liquid-fueled vehicles/equipment may be present in those WHB 
PROCESS AREAS that are in STANDBY MODE. Therefore, any liquid-
fueled vehicles/equipment that are in the RH BAY or WASTE SHAFT 
ACCESS AREA SHALL be removed within 1 hour. A completion time of 
1 hour is required to provide adequate time to safely remove the liquid-
fueled vehicle/equipment and minimize the time-at-risk. 

ACTION A.4 To reduce the potential for vehicle/equipment collisions, WASTE 
HANDLING ACTIVITIES are required to be suspended within 1 hour. 
SUSPENDING WASTE HANDLING ACTIVITIES permits placement of 
WASTE in a SAFE CONFIGURATION, removes a potential for ignition 
sources, and permits attention to be focused on restoration of the fire 
suppression system. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES and 
minimize the time-at-risk. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.5 The fire suppression system is normally aligned with PIVs and main 
isolation valves locked open, and the jockey pump maintaining system 
pressure ≥ 105 psig. With WASTE in a SAFE CONFIGURATION and 
potential ignition and fuel sources reduced in the WHB, determination of 
the cause for the condition and restoration of the fire water distribution 
system is required. A completion time of 24 hours is sufficient to restore 
the system while minimizing the time-at-risk. 

ACTION B.1 The fire suppression system can become NOT OPERABLE due to the loss 
of fire water pumps 45-G-601 and 45-G-602. In the event that the fire water
pumps are NOT OPERABLE, the ability to supply fire water to the 
postulated 1-hour fire cannot be met. Therefore, the introduction of new 
CLOSED SHIPPING CONTAINERS into the WHB is IMMEDIATELY 
prohibited. A completion time of IMMEDIATELY is required to limit the 
amount of material that may need to be processed and downloaded to the 
UNDERGROUND in the event that the system cannot be readily restored. 

ACTION B.2 To reduce the potential for fires, ignition and fuel sources are required to 
be removed from the WHB. Hot work activities are controlled in 
accordance with the Fire Protection Program; and therefore, there may be 
hot work activities being conducted in the WHB. To reduce the potential 
for fire ignition, hot work activities SHALL be stopped within 1 hour. A 
completion time of 1 hour is required to provide adequate time to safely 
secure the ACTIVITY and minimize the time-at-risk. 

ACTION B.3 In addition to removing potential ignition sources, fuel sources should be 
reduced. Liquid-fueled vehicles/equipment may be present in those WHB 
PROCESS AREAS that are in STANDBY MODE. Therefore, any liquid-
fueled vehicles/equipment that are in the RH BAY or WASTE SHAFT 
ACCESS AREA SHALL be removed within 1 hour. A completion time of 
1 hour is required to provide adequate time to safely remove the liquid-
fueled vehicles/equipment and minimize the time-at-risk. 

ACTION B.4 To reduce the potential for vehicle/equipment collisions, WASTE 
HANDLING ACTIVITIES are required to be suspended within 1 hour. 
SUSPENDING WASTE HANDLING ACTIVITIES permits placement of 
WASTE in a SAFE CONFIGURATION, removes a potential for ignition 
sources, and permits attention to be focused on restoration of the fire 
suppression system. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES and 
minimize the time-at-risk. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION B.5 The fire water supply system contains electric-driven fire pump 45-G-601 
and diesel-powered fire pump 45-G-602. Both pumps are normally 
aligned to the fire suppression system and either pump can meet the 
system’s design requirements. With WASTE in a SAFE 
CONFIGURATION and potential ignition and fuel sources reduced in the 
WHB, determination of the cause for the condition and restoration of at 
least one fire pump is required. A completion time of 24 hours is 
sufficient to restore the system while minimizing the time-at-risk. 

ACTION C.1 The fire suppression system can become NOT OPERABLE due to an 
inadequate supply of fire water. In the event that the fire water supply 
volume is < 105,000 gallons, the ability to supply fire water to the 
postulated 1-hour fire cannot be met. Therefore, the introduction of new 
CLOSED SHIPPING CONTAINERS into the WHB is IMMEDIATELY 
prohibited. A completion time of IMMEDIATELY is required to limit the 
amount of material that may need to be processed and downloaded to 
the UNDERGROUND in the event that the system cannot be readily 
restored. 

ACTION C.2 To reduce the potential for fires, ignition and fuel sources are required to 
be removed from the WHB. Hot work activities are controlled in 
accordance with the Fire Protection Program; therefore, there may be 
hot work activities being conducted in the WHB. To reduce the potential 
for fire ignition, hot work activities SHALL be stopped within 1 hour. A 
completion time of 1 hour is required to provide adequate time to safely 
secure the ACTIVITY and minimize the time-at-risk. 

ACTION C.3 In addition to removing potential ignition sources, fuel sources should be 
reduced. Liquid-fueled vehicles/equipment may be present in those WHB 
PROCESS AREAS that are in STANDBY MODE. Therefore, any liquid-
fueled vehicles/equipment that are in the RH BAY or WASTE SHAFT 
ACCESS AREA SHALL be removed within 1 hour. A completion time of 
1 hour is required to provide adequate time to safely remove the liquid-
fueled vehicles/equipment and minimize the time-at-risk. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.4 To reduce the potential for vehicle/equipment collisions, WASTE 
HANDLING ACTIVITIES are required to be SUSPENDED WITHIN 
1 hour. SUSPENDING WASTE HANDLING ACTIVITIES permits 
placement of WASTE in a SAFE CONFIGURATION, removes a potential 
for ignition sources, and permits attention to be focused on restoration of 
the fire suppression system. A completion time of 1 hour is required to 
provide adequate time to safely SUSPEND WASTE HANDLING 
ACTIVITIES and minimize the time-at-risk. 

ACTION C.5.1 The fire water supply system is an 180,000-gallon tank and is normally 
maintained with a water volume significantly greater than 105,000 
gallons. With WASTE in a SAFE CONFIGURATION and potential ignition 
and fuel sources reduced in the WHB, determination of the cause for the 
condition and restoration of the system is required. Makeup water must 
be supplied from a connection to the Carlsbad, New Mexico water supply, 
or obtained by tanker truck. A completion time of 24 hours is sufficient to 
restore the system while minimizing the time-at-risk. 

ACTION C.5.2 The fire suppression system operates with one tank maintained with a 
system pressure ≥ 105 psig. With WASTE in a SAFE CONFIGURATION 
and potential ignition and fuel source reduced in the WHB, a realignment 
of tanks is required. A completion time of 24 hours is sufficient to restore 
the system while minimizing the time-at-risk. 

ACTION D.1 In the event that the WHB fire suppression system cannot be restored to 
OPERABLE within the requirements of required ACTIONS A.5, additional 
ACTIONS are required to place the affected PROCESS AREA(s) in 
STANDBY MODE. Staging a fire truck external to the WHB reduces the 
response time in the event of a WHB fire event. A completion time of 1 
hour is required to provide adequate time to position the fire truck. 

ACTION D.2 The areas affected by the loss of the fire suppression system SHALL be 
identified within 8 hours. The completion times of Condition A (24 hours) 
in addition to these 8 hours provided adequate time to identify the extent 
of the fault, the AFFECTED AREAS, and to separate the fault from the 
system, if possible. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION D.3 A temporary fire water distribution system capability to the AFFECTED 
AREA (S) SHALL be established within 24 hours. The temporary system 
is required to provide an element of fire suppression to the AFFECTED 
AREA(S) during WASTE HANDLING ACTIVITIES that are necessary to 
place the AFFECTED AREA(S) in STANDBY. The completion time of 
24 hours provides adequate time to establish an element of fire 
suppression capability to the AFFECTED AREA(S).  

ACTION D.4.1 The fire suppression system SHALL be aligned to areas affected by the 
PROCESS AREA(S) to which the system can be aligned and 
determined OPERABLE per the applicable SRs. The OPERABLE 
portions of the fire suppression system SHALL be isolated from the fault. 
A completion time of 24 hours is adequate to identify the required 
alignment and complete the applicable SRs for those portions of the 
system. 

ACTION D.4.2 In areas that cannot be supplied by the fire suppression system, a 
ROVING FIRE WATCH SHALL be established. A completion time of 
24 hours is adequate to identify the AFFECTED AREA(S), identify 
required personnel, and establish the ROVING FIRE WATCH 

ACTION D.5 Following the completion of required ACTIONS D.1, D.2, D.3, D.4.1 and 
D.4.2, as required, the PROCESS AREA SHALL enter WASTE 
HANDLING MODE. This ACTION is required to permit removal of 
WASTE from the WHB to reduce the overall risk while the fire 
suppression system is NOT OPERABLE. The completion time of 24 
hours is sufficient to permit the required ACTIONS to be performed and 
to safely enter the WASTE HANDLING MODE in the AFFECTED 
AREA(S). 

A Note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE while relying on the 
ACTIONS. This allowance is acceptable based on the Required 
ACTIONS of Condition D and the limited period of time to complete 
WASTE HANDLING ACTIVITIES and place the PROCESS AREA in 
STANDBY. 

 continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION D.6 Once WASTE HANDLING MODE is established in the AFFECTED 
AREA, down-loading of WASTE, placing of WASTE into a CLOSED 
SHIPPING CONTAINER, and/or closing of site-derived WASTE into a 
sealed container can be initiated. A completion time of 14 days is 
adequate to safely remove WASTE from the AFFECTED AREA(S) and 
to place the AFFECTED AREA(S) in STANDBY MODE while fire 
suppression system capability is re-established. 

ACTION E.1 In the event that the WHB fire suppression system cannot be restored to 
OPERABLE within the requirements of required ACTIONS B.5, C.5, or 
C.6 additional ACTIONS are required to place the affected PROCESS 
AREA(S) in STANDBY MODE. Staging a fire truck external to the WHB 
reduces the response time in the event of a WHB fire event. A 
completion time of 1 hour is required to provide adequate time to 
position the fire truck. 

ACTION E.2 Since all areas of the WHB are affected by either the loss of adequate 
fire water supply or loss of pumping capacity, a ROVING FIRE WATCH 
SHALL be established in the WHB. A completion time of 1 hour is 
adequate to identify required personnel and establish the ROVING FIRE 
WATCH. 

ACTION E.3 Following the completion of required ACTIONS E.1 and E.2, the 
PROCESS AREA SHALL enter WASTE HANDLING MODE. This 
ACTION is required to permit removal of WASTE from the WHB to 
reduce the overall risk while the fire suppression system is NOT 
OPERABLE. The completion time of 24 hours is sufficient to permit the 
required ACTIONS to be performed and to safely enter the WASTE 
HANDLING MODE in the AFFECTED AREA(S). 

A Note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE while relying on the 
ACTIONS. This allowance is acceptable based on the required 
ACTIONS of Condition E and the limited period of time to complete 
WASTE HANDLING ACTIVITIES and place the PROCESS AREA in 
STANDBY. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION E.4 Once WASTE HANDLING MODE is established, down-loading of 
WASTE, placing of WASTE into a CLOSED SHIPPING CONTAINER, 
and/or closing of site-derived WASTE into a sealed container can be 
initiated. A completion time of 14 days is adequate to safely remove 
WASTE from the AFFECTED AREA(S) and to place the AFFECTED 
AREA(S) in STANDBY MODE while fire suppression system capability is 
re-established.  

 

Surveillance Requirements 

SR 4.1.1.1 Adequate water supply pressure is required for the proper functioning of 
the WHB fire suppression system. VERIFICATION SHALL PROCESS 
AREA be made on a MONTHLY basis that the water supply pressure ≥ 
105 psig at each WHB riser. A system pressure of ≥ 70 psig is needed to 
ensure the system remains full and thereby reduce the likelihood of 
system water hammer in the event of a fire pump start. A pressure of ≥ 
105 psig was selected to coincide with the fire pump test pressure which 
is conservative in the prevention of water hammer. VERIFICATION 
consists of reading the following gauges: 

CH BAY 411-PI-003-001 

ROOM 108 411-PI-003-003 

RH BAY 411-PI-003-005 

 The above instrument value is not supported by an instrument uncertainty 
measurement calculation. Instead, it is supported by engineering 
judgment and expected margins to accommodate instrument 
measurement uncertainty. This FREQUENCY is based upon NFPA 25, 
Testing and Maintenance of Water Based Fire Protection Systems 
(Ref. 5). Failure to meet or perform this SR requires entry into Condition 
A. 

 The specified gauges listed above for the WHB fire suppression system 
are sealed gauges that are calibrated to, a specified accuracy from the 
manufacture and therefore, cannot be recalibrated. During the MONTHLY 
VERIFICATION of ≥ 105 psig, if a gauge is found to be NOT OPERABLE 
the system must be declared NOT OPERABLE and Condition A entered. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Surveillance Requirements (continued) 

SR 4.1.1.2 VERIFICATION SHALL be made MONTHLY that the isolation valve on 
each WHB fire suppression riser, as listed below, is locked open. This SR 
ensures that the required isolation valve for each WHB riser is verified in 
the locked open position, providing assurance that an unobstructed flow 
path exists and that water supply is available to the sprinklers. The 
MONTHLY FREQUENCY has been determined to be adequate based on 
NFPA criteria, past experience, and engineering judgment. Failure to 
meet or perform this SR requires entry into Condition A. 

CH BAY FW-411-V-001 

ROOM 108 FW-411-V-010 

RH BAY FW-411-V-052 

SR 4.1.1.3 Deleted 

SR 4.1.1.4 VERIFICATION SHALL be made ANNUALLY that fire pump recirculation 
valve FW-456-V-021 is locked closed. This SR ensures that the 
recirculation valve is verified in the locked closed position, providing 
assurance that the fire suppression flow is not diverted back to the fire 
water supply tank. The ANNUAL FREQUENCY has been determined to 
be adequate based on NFPA criteria and the fact that a blank flange is 
installed in the recirculation line. Failure to meet or perform this SR 
requires entry into Condition A. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Surveillance Requirements (continued) 

SR 4.1.1.5 The following ITV(s) SHALL be opened ANNUALLY for each WHB riser. 
The test is performed to ensure the flow of fire suppression water from 
the supply tank to each riser. The ANNUAL FREQUENCY meets the 
requirements of NFPA 25 (Ref. 5). Failure to meet or perform this SR 
requires entry into Condition A.  

CH BAY FW-411-V-023 and FW-412-V-002 

ROOM 108 FW-411-V-062 

RH BAY FW-411-V-042 and FW-411-V-044 

SR 4.1.1.6 Perform an automatic start test on either the 45-G-601 (electric) or the 
45-G-602 (diesel) fire pumps WEEKLY. This automatic start test is 
performed to assure that the diesel fire pump automatically starts when 
system pressure decreases to ≥ 100 psig and the electric fire pump 
automatically starts when system pressure decreases to ≥ 110 psig. The 
WEEKLY FREQUENCY has been determined to be adequate based on 
NFPA criteria. Failure to meet or perform this SR requires entry into 
Condition B. 

SR 4.1.1.7 VERIFICATION SHALL be made ANNUALLY that each fire pump is 
capable of pumping 1,500 gpm at ≥ 105 psig. The 1,500 gpm at 
≥ 105 psig is the rated capacity of the pumps to adequately deliver water 
supply to the required areas of WHB fire suppression risers (Ref. 3). The 
ANNUAL FREQUENCY has been determined to be adequate based on 
NFPA criteria. Failure to meet or perform this SR requires entry into 
Condition B. 

The gauges used during normal operation of both the diesel and the 
electric fire pumps are removed and replaced with measurement and test 
equipment during the ANNUAL VERIFICATION of the output flow and 
pressure. The sealed gauges normally installed are used to confirm the 
output of the pumps under normal operation. Therefore, there is no 
requirement to calibrate the sealed gauges installed on either the electric 
or the diesel fire pump to confirm OPERABILITY. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.1 WHB Fire Suppression System (continued) 

Bases (continued) 

Surveillance Requirements (continued) 

SR 4.1.1.8 VERIFICATION SHALL be made WEEKLY that the diesel supply tank 
contains ≥ 3/4 full tank of diesel. The diesel fuel tank has a 250-gallon 
capacity. The VERIFICATION is performed to assure that sufficient 
diesel fuel is available to operate the diesel fire pump (45-G-602) for the 
postulated fire. The diesel fire pump is normally shutdown and is 
operated WEEKLY (SR 4.1.1.6) for testing. The WEEKLY 
FREQUENCY has been determined to be adequate based upon the 
WEEKLY testing. Failure to meet or perform this SR requires entry into 
Condition B. 

Note: A measuring device with standard industrial grade accuracy is 
acceptable for determining fuel tank level. 

SR 4.1.1.9 VERIFICATION SHALL be made EACH SHIFT that there are ≥ 105,000 
gallons of water to fight fires within the WHB. Performance of this SR 
EACH SHIFT is adequate since the tank only supplies the fire 
suppression system. Based on a pump flow capacity of 1,500 gpm, the 
105,000-gallon level allows for a 1 hour fire fighting capacity. Failure to 
meet or perform this SR requires entry into Condition C. 
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.2 UNDERGROUND Liquid-Fueled WASTE HANDLING Vehicle Fire Suppression 
System 

Bases 

Background 
Summary 

The UNDERGROUND liquid-fueled WASTE HANDLING Vehicle 
automatic fire suppression system provides a dry chemical fire 
suppressant available to suppress vehicle fires associated with fuel line 
leaks and engine compartment fires (Ref. 1). The system is composed of 
an electric-powered detection capability involving a compressed nitrogen 
gas cartridge that, when actuated, fluidizes the fire suppressant powder 
and forces the powder to the distribution network. The system is 
equipped with a control module that includes system status lights to 
indicate normal and trouble conditions, and a provision to test the status 
lights.  

The system actuates automatically when the detection circuit shorts due 
to heat generated by fire, causing current to a squib. The squib is an 
electrically actuated component containing a small charge of powder that 
forces a pin to puncture the cap/seal on the compressed nitrogen gas 
cartridge. The gas is directed via tubing to the fire suppressant container, 
where the suppressant is fluidized and dispersed into the distribution 
piping. The control module includes status lights that indicate that the 
system is not discharged and that the detection circuit is functioning 
properly. The control module is mounted such that the operator of the 
liquid-fueled WASTE HANDLING Vehicle can see the system status 
indication. 

Application to 
Safety 

LCO 3.1.2 protects the OPERABILITY of the automatic fire suppression 
system on liquid-fueled WASTE HANDLING Vehicles selected for use. 
The automatic fire suppression is determined as important to safety to 
suppress a small fire on liquid-fueled WASTE HANDLING Vehicles 
resulting from ignition of liquid fuel and/or hydraulic fluid. 

LCO The fire suppression system is available for liquid-fueled WASTE 
HANDLING Vehicles selected for use as identified in LCO 3.1.2. 
OPERABILITY is demonstrated by VERIFYING that the fire suppression 
system on the liquid-fueled WASTE HANDLING Vehicles selected for use 
has not discharged and the detection circuit is IN-SERVICE as indicated 
on the control module. 

MODE 
Applicability 

WASTE is handled with liquid-fueled WASTE HANDLING Vehicles, which 
are susceptible to a fire resulting from fuel leaks and vehicle collisions. 
Therefore, this LCO is applicable when the UNDERGROUND is in 
WASTE HANDLING MODE and when liquid-fueled WASTE HANDLING 
EQUIPMENT is in the VEHICLE EXCLUSION ZONE or DISPOSAL 
ROOM. 

continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.2 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicle Fire Suppression 
System (continued) 

Bases (continued) 

PROCESS AREA 
Applicability 

The events identified in the safety analysis were located in the 
UNDERGROUND. WASTE HANDLING ACTIVITIES using liquid-fueled 
WASTE HANDLING Vehicles are only conducted in the 
UNDERGROUND. Therefore, this LCO only applies to the 
UNDERGROUND PROCESS AREA. 

ACTIONS  

ACTION A.1 If the automatic fire suppression system is determined to be NOT 
OPERABLE, placing the UNDERGROUND in a SAFE CONFIGURATION 
ensures that WASTE is in the safest configuration away from the NOT 
OPERABLE vehicle. A completion time of IMMEDIATELY limits the time 
that fire events could be initiated by engine compartment fires on liquid-
fueled WASTE HANDLING VEHICLES handling WASTE.  

ACTIONS 
A.2.1/A.2.2 

If the automatic fire suppression system is determined to be NOT 
OPERABLE, replacing the noncompliant vehicle with a compliant vehicle 
minimizes the fire events that could be initiated by engine compartment 
fire. A completion time of 1 hour provides adequate time to locate a 
compliant vehicle to replace the noncompliant vehicle. 

If there is no compliant vehicle available, the noncompliant vehicle is 
repaired PRIOR TO USE. A completion time of PRIOR TO USE ensures 
the fire suppression system on the equipment is OPERABLE. 

 continued
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B3/4.1 Fire Suppression Systems (continued) 

B3.1.2 UNDERGROUND Liquid-fueled WASTE HANDLING Vehicle Fire Suppression 
System (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.1.2.1 A VERIFICATION SHALL be made that the automatic fire suppression 
system on the liquid-fueled WASTE HANDLING Vehicle selected for use 
has not discharged EACH SHIFT. This SR ensures that the compressed 
nitrogen gas cylinder has not discharged. The FREQUENCY of EACH 
SHIFT is adequate for VERIFICATION that the automatic fire 
suppression system is charged and capable of suppressing a fire on the 
equipment. Failure to meet this requirement requires entry into 
Condition A. 

SR 4.1.2.2 A SEMIANNUAL test of the fire suppression system is required to 
VERIFY that the system control module not only receives the signal from 
the detection portion of the system, but sends a signal to the squib such 
that it actuates to puncture the cap/seal on the compressed nitrogen gas 
cartridge. 

The SEMIANNUAL FREQUENCY testing of this system is judged to be 
adequate based on the system status checks that are routinely made on 
the system when the equipment is IN-SERVICE. Failure to meet or 
perform this SR requires entry into Condition A. 

SR 4.1.2.3 VERIFICATION SHALL be made of the detection circuit on the liquid-
fueled WASTE HANDLING Vehicle selected for use EACH SHIFT to 
ensure that the system is operating properly as evidenced by no trouble 
indication on the control module and a test to ensure that the indicating 
lights are working properly. This VERIFICATION ensures that there are 
no indications that the detection portion of the fire suppression system is 
impaired and that the system is ready to operate in the event of 
equipment fire. A completion time of EACH SHIFT ensures that the fires 
suppression system on the equipment selected for use is available to 
extinguish engine compartment fires. Failure to meet or perform this 
requirement SR requires entry into Condition A. 

 

References DOE/WIPP 07-3373. Waste Isolation Pilot Plant Documented Safety 
Analysis, (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM 
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B3/4.2 Confinement Ventilation Systems 

B3.2.1 CH Waste Handling Confinement Ventilation System 

Bases 

Background 
Summary 

The function of the CH Waste Handling Confinement Ventilation System 
(WH CVS) is to draw air through a filter mechanism to reduce the release 
of any airborne radiological particulate beyond the CH BAY or 
ROOM 108. Airborne radiological particulates can be generated within 
the CH BAY or ROOM 108 as a result of small fires or LOC events. The 
function of the IN-SERVICE exhaust fan is to ensure air is drawn through 
the IN-SERVICE HEPA filter train in the exhaust ventilation system. The 
function of the IN-SERVICE HEPA filter is to reduce the quantity of 
radiological particulates in the airflow before discharge to the 
environment. 

Large fires will activate the fire suppression system, which is designed to 
extinguish anticipated fires. Mitigation of large fire events is accomplished 
by the fire suppression system (LCO 3.1.1). A small fire may not actuate 
the suppression system but may generate airborne radiological 
particulates. The CH WH CVS provides for mitigation of small fire events 
within the CH BAY or ROOM 108. 

The CH WH CVS exhaust system is designated as HV01 CVS (Ref. 1). 
The system is designed to maintain the air space at a pressure that is 
negative with respect to the outside atmosphere. The exhaust system is 
comprised of two exhaust fans and two HEPA filter units. The filter units 
are designated 41-B-814 and 41-B-815. The exhaust fans are designated 
41-B-816 and 41-B-817. 

Each filter unit has an inlet and outlet pneumatically operated damper. 
A cross-connection is provided between the two exhaust trains located 
between the filter unit outlets and the exhaust fan inlets. A pneumatically 
operated isolation damper is provided in the cross-connection line 
(Ref. 1). 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System 

Bases 

Background 
Summary 

The function of the CH Waste Handling (WH) Confinement Ventilation 
System is to draw air through a filter mechanism to reduce the release 
of any airborne radiological particulate beyond the CH BAY or 
ROOM 108. Airborne radiological particulate can be generated within 
the CH BAY or ROOM 108 as a result of small fires or loss of 
confinement (LOC) events. The function of the IN-SERVICE exhaust 
fan is to ensure air is drawn through the IN-SERVICE HEPA filter train 
in the exhaust ventilation system. The function of the IN-SERVICE 
HEPA filter is to reduce the quantity of radiological particulates in the air 
flow before discharge to the environment. 

Large fires will activate the fire suppression system which is designed to 
extinguish anticipated fires. Mitigation of large fire events is 
accomplished by the fire suppression system (LCO 3.1.1). A small fire 
may not actuate the suppression system but may generate airborne 
radiological particulates. The CH WH Confinement Ventilation System 
provides for mitigation of small fire events within the CH BAY or 
ROOM 108. 

The CH WH exhaust system is designated as HV01 CVS (Ref. 1). The 
system is designed to maintain the air space at a pressure that is 
negative with respect to the outside atmosphere. The exhaust system is 
comprised of two exhaust fans and two HEPA filter units. The filter units 
are designated 41-B-814 and 41-B-815. The exhaust fans are 
designated 41-B-816 and 41-B-817. 

Each filter unit has an inlet and outlet pneumatically operated damper. 
A cross-connection is provided between the two exhaust trains located 
between the filter unit outlets and the exhaust fan inlets. A 
pneumatically operated isolation damper is provided in the cross-
connection line (Ref. 1). 

The system is normally aligned to run as two trains in a lead/lag control 
scheme with auto changeover on a loss of flow in the lead exhaust unit. 
Normally, exhaust fan 41-B-816 is aligned to draw through filter 
41-B-814 as one exhaust train and exhaust fan 41-B-817 is aligned to 
draw through filter 41-B-815 as the second exhaust train. The cross-
connection isolation damper is normally closed. Either exhaust fan can 
be aligned to draw from either HEPA filter unit (Ref. 1). 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

Background 
Summary 
(continued) 

Both CH exhaust fans discharge to a common header. The HOT CELL 
COMPLEX exhaust fans (LCO 3.2.2) also discharge into this same 
header. A seismic/tornado damper is located in this common header. 
Closure of this seismic/tornado damper is a common feature of all WHB 
exhaust fans. The damper in the radiation effluent monitor exhaust duct 
has a switch in the blade linkage that is closed when the damper closes. 
This switch energizes the relay which opens the trip circuits of the 
exhaust fans. 

Unfiltered release of radiological material as a result of small fires or LOC 
events could affect co-located workers outside the CH BAY or 
ROOM 108. Operation of an exhaust fan through a HEPA filter reduces 
the consequences to co-located workers. The workers within the CH BAY 
or ROOM 108 are assumed to be aware of the event and take 
precautions to limit their consequences. 

Application to 
Safety 

The DSA (Ref. 2) identified events involving small fires, dropping of 
WASTE CONTAINERS, and elevated materials dropping on WASTE 
CONTAINERS within the CH BAY or ROOM 108. Each of these events 
can release airborne radiological material into the CH atmosphere, which 
if left unfiltered would be released to the environment and affect co-
located workers outside of the CH BAY or ROOM 108. The safety 
analysis identified a potential for high consequences to co-located 
workers. 

The DSA assumes that using a CH exhaust fan to draw the CH 
atmosphere through a HEPA filter with ≥ 99% efficiency reduces the 
consequences to co-located workers to low. An IN-SERVICE exhaust fan 
and filter provide sufficient airflow to provide the required filtration. This is 
because the CH BAY and ROOM 108 are part of an enclosed facility. 
Therefore, the operation of one CH exhaust fan drawing through either 
exhaust HEPA filter is sufficient to provide the safety function assumed in 
the DSA. 

 continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

LCO Facility personnel outside the CH BAY or ROOM 108 may not be aware 
of releases of airborne radiological material within the CH BAY or 
ROOM 108. The lowest functional capability is met by an operating 
CH exhaust fan drawing CH BAY or ROOM 108 atmosphere through a 
HEPA filter and discharging through an open seismic/tornado damper to 
the environment. 

The flow of air from the CH BAY or ROOM 108, through a HEPA filter, 
and exhausted is sufficient to provide the assumed level of mitigation for 
small fires and LOC events in the BAY. Therefore, an OPERABLE CH 
WH Confinement Ventilation System is satisfied by one operating 
exhaust fan aligned to and drawing air through a HEPA filter and 
discharging through an open seismic/tornado damper. The HEPA filter 
provides for the removal of particulate from the air flow. 

 The system is normally aligned for operation with exhaust fan 41-B-816 
drawing through filter 41-B-814 and exhaust fan 41-B-817 aligned for 
operation through filter 41-B-815. However, specific alignment of fan and 
filter is not essential to accomplish the safety function. The 
seismic/tornado damper is normally aligned open. The supply and 
exhaust fans are interlocked to shut down upon closure of the 
seismic/tornado damper. 

MODE 
Applicability 

WASTE is brought into the CH BAY or ROOM 108 in CLOSED 
SHIPPING CONTAINERS. The SHIPPING CONTAINERS are opened 
and WASTE is removed, prepared, and transferred to the Waste Shaft 
Conveyance for disposal in the UNDERGROUND. Some WASTE may be 
stored in the CH BAY for a time period prior to transfer to the 
UNDERGROUND. This WASTE may be subject to fires, container drops, 
or impacts to WASTE CONTAINERS when the WASTE is outside the 
CLOSED SHIPPING CONTAINERS. Therefore, this LCO is applicable 
during WASTE HANDLING and WASTE STORAGE MODES. 

When all WASTE in the CH BAY or ROOM 108 is enclosed in CLOSED 
SHIPPING CONTAINERS or all WASTE is removed from the CH BAY or 
ROOM 108, then CH exhaust ventilation is not required. If there is no 
WASTE in the CH BAY or ROOM 108, then there are no significant 
quantities of radiological material available to be involved in the assumed 
events. WASTE enclosed in CLOSED SHIPPING CONTAINERS is 
protected by the SHIPPING CONTAINERS and is assumed to remain 
within the SHIPPING CONTAINER during any credible event. Therefore, 
the CH WH CVS is not required to be OPERABLE when the CH BAY or 
ROOM 108 is in STANDBY MODE. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

PROCESS AREA 
Applicability 

The events identified in the safety analysis were located in the CH BAY 
and/or ROOM 108. The CH exhaust ventilation system only provides 
exhaust and filtration of the CH BAY or ROOM 108 atmosphere. 
Therefore, this LCO only applies to the CH BAY and/or ROOM 108 
PROCESS AREAS. 

ACTIONS  

ACTION A.1 In the event that neither CH exhaust fan is operating, the capability to 
filter potentially contaminated air during a fire or LOC event is impaired. 
Therefore, the introduction of new CLOSED SHIPPING CONTAINERS 
into the WHB is IMMEDIATELY prohibited. A completion time of 
IMMEDIATELY is required to limit the amount of material that may need 
to be processed and downloaded to the UNDERGROUND in the event 
that the system cannot be readily restored. 

ACTION A.2 Hot work ACTIVITIES being conducted in the WHB have the potential to 
initiate a fire event. Therefore, if the CH WH CVS is NOT OPERABLE 
the risk of fires should be reduced. Stopping hot work ACTIVITIES 
reduces the likelihood of fire events. A 1-hour completion time to stop hot 
work ACTIVITIES provides for properly securing the ACTIVITY and work 
area while minimizing the time-at-risk. 

ACTION A.3 Liquid-fueled vehicles/equipment are permitted to be in the RH BAY and 
WASTE SHAFT ACCESS AREA at any time. Therefore, to reduce the 
potential of fires which could propagate to the CH BAY or ROOM 108, 
removal of liquid-fueled vehicles/equipment from the WHB is required to 
reduce the risk. A 1-hour completion time to stop hot work activities 
provides for properly removing the vehicles/equipment while minimizing 
the time-at-risk. 

ACTION A.4 To reduce the potential for vehicle/equipment collisions and dropping of 
containers, WASTE HANDLING ACTIVITIES are required to be 
SUSPENDED within 1 hour. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources and 
dropping containers, and permits attention to be focused on restoration 
of the CH WH CVS. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES 
and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.5 The CH WH CVS is normally aligned with one exhaust fan IN-SERVICE 
drawing air flow through one filter unit. With potential ignition and fuel 
sources reduced in the WHB, and the potential for WASTE container 
drops, determination of the cause for the condition and restoration of the 
system is required. A completion time of 12 hours is sufficient to restore 
the system while minimizing the time-at-risk. 

ACTION B.1 In the event that the CH exhaust air is not flowing through a HEPA filter 
unit, the capability to filter potentially contaminated air during a fire or 
LOC event is impaired. Therefore, the introduction of new CLOSED 
SHIPPING CONTAINERS into the WHB is IMMEDIATELY prohibited. 
A completion time of IMMEDIATELY is required to limit the amount of 
material that may need to be processed and down-loaded to the 
UNDERGROUND in the event that the system cannot be readily 
restored. 

ACTION B.2 Hot work activities being conducted in the WHB have the potential to 
initiate a fire event. Therefore, if the CH exhaust ventilation system is 
NOT OPERABLE the risk of fires should be reduced. Stopping hot work 
activities reduces the likelihood of fire events. A 1-hour completion time 
to stop hot work activities provides for properly securing the ACTIVITY 
and work area while minimizing the time-at-risk. 

ACTION B.3 Liquid-fueled vehicles/equipment are permitted to be in the RH BAY and 
WASTE SHAFT ACCESS AREA at any time. Therefore, to reduce the 
potential of fires which could propagate to the CH BAY or ROOM 108, 
removal of liquid-fueled vehicles/equipment from the WHB is required to 
reduce the risk. A 1-hour completion time to stop hot work activities in 
the WHB provides for properly removing the vehicles/equipment while 
minimizing the time-at-risk. 

ACTION B.4 To reduce the potential for vehicle/equipment collisions and dropping 
containers, WASTE HANDLING ACTIVITIES are required to be 
suspended within 1 hour. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources and permits 
attention to be focused on restoration of the CH WH Confinement 
Ventilation System. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES 
and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handing Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION B.5 The CH WH CVS is normally aligned with one exhaust fan IN-SERVICE 
drawing airflow through one filter unit. With potential ignition and fuel 
sources reduced in the WHB, and the potential for WASTE CONTAINER 
drops, determination of the cause for the condition and restoration of the 
system is required. A completion time of 12 hours is sufficient to place the 
alternate filter unit IN-SERVICE while minimizing the time-at-risk. 

ACTION C.1 In the event that the IN-SERVICE HEPA filter is determined to be < 99% 
efficient, the capability to filter potentially contaminated air during a fire or 
LOC event is impaired. Therefore, the introduction of new CLOSED 
SHIPPING CONTAINERS into the WHB is IMMEDIATELY prohibited. A 
completion time of IMMEDIATELY is required to limit the amount of 
material that may need to be processed and downloaded to the 
UNDERGROUND in the event that the system cannot be readily restored.

ACTION C.2 Hot work ACTIVITIES being conducted in the WHB have the potential to 
initiate a fire event. Therefore, if the CH WH CVS is NOT OPERABLE the 
risk of fires should be reduced. Stopping hot work ACTIVITIES reduces 
the likelihood of fire events. A 1-hour completion time to stop hot work 
ACTIVITIES provides for properly securing the ACTIVITY and work area 
while minimizing the time-at-risk. 

ACTION C.3 Liquid-fueled vehicles/equipment are permitted to be in the RH BAY and 
WASTE SHAFT ACCESS AREA at any time. Therefore, to reduce the 
potential of fires that could propagate to the CH BAY or ROOM 108, 
removal of liquid-fueled vehicles/equipment from the WHB is required to 
reduce the risk. A 1-hour completion time to stop hot work activities in the 
CH BAY or ROOM 108 provides adequate time to properly remove the 
vehicles/equipment while minimizing the time-at-risk. 

ACTION C.4 To reduce the potential for vehicle/equipment collisions and dropping 
WASTE CONTAINERS, WASTE HANDLING ACTIVITIES are required to 
be SUSPENDED within 1 hour. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE CONFIGURATION, 
removes a potential for ignition sources, and permits attention to be 
focused on restoration of the CH WH CVS. A completion time of 1 hour is 
required to provide adequate time to safely SUSPEND WASTE 
HANDLING ACTIVITIES and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handing Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.5 The CH WH Confinement Ventilation System is normally aligned with one 
exhaust fan IN-SERVICE drawing air flow through one filter unit. With 
potential ignition and fuel sources reduced in the WHB, and the potential 
for WASTE container drops, determination of the cause for the condition 
and restoration of the system is required. A completion time of 12 hours is 
sufficient to place the alternate filter unit IN-SERVICE while minimizing 
the time-at-risk. 

ACTION D.1 In the event that the CH WH Confinement Ventilation System cannot be 
restored to OPERABLE within the requirements of required ACTIONS 
A.5, B.5, or C.5, it is necessary to place the affected PROCESS AREA(S) 
in STANDBY MODE. Entry into this condition is made when the CH WH 
Confinement Ventilation System cannot be readily restored through 
realignment of the system’s configuration. WASTE must be removed from 
the affected PROCESS AREA(S) to reduce the risk. Therefore, entry into 
WASTE HANDLING MODE is required to permit down-loading WASTE. 
A completion time of 24 hours is required to provide adequate time 
reduce the time-at-risk. 

A Note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE. This allowance is 
acceptable based on the limited period of time to complete WASTE 
HANDLING ACTIVITIES and place the affected PROCESS AREA(S) in 
STANDBY. 

ACTION D.2 Once WASTE HANDLING MODE is established in the CH BAY and/or 
Room 108, down-loading of WASTE, placement of WASTE into a 
CLOSED SHIPPING CONTAINER, and/or place of site-derived WASTE 
into a sealed container can be initiated. A completion time of 14 days is 
adequate to safely remove WASTE and place the CH BAY or ROOM 108 
and/or in STANDBY MODE while Confinement Ventilation System 
capability is re-established. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.1 CH Waste Handling Confinement Ventilation System (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.2.1.1 A CH exhaust fan is normally operating at all times. Fan operation is 
monitored in the CMR. DAILY VERIFICATION that one CH exhaust fan is 
IN -SERVICE is adequate to demonstrate OPERABILITY. Failure to meet 
this requirement requires entry into Condition A. 

SR 4.2.1.2 The CH WH CVS is designed such that the IN-SERVICE exhaust fan 
draws through one of the two filter trains. Exhaust system alignment is 
indicated in the CMR. DAILY VERIFICATION of system alignment is 
adequate to demonstrate that the exhaust system is IN -SERVICE. 
Failure to meet this requirement requires entry into Condition B. 

SR 4.2.1.3 One stage of HEPA-filtered exhaust from the CH BAY or ROOM 108 is 
assumed to be ≥ 99% efficient. ANNUAL VERIFICATION of filter 
efficiency is adequate to demonstrate that the filter is performing its 
required function (Ref. 3). Failure to meet this requirement requires entry 
into Condition C. 

References  

1. SDD HV00, Heating, Ventilation and Air Conditioning System System 
Design Description (SDD) (current revision), Nuclear Waste Partnership 
LLC, Carlsbad, NM. 

2. DOE/WIPP 07-3373, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM.  

3. 
 

ANSI/ASME N510-1989, Testing of Nuclear Air-Treatment Systems, 
American National Standards Institute, New York, NY. 
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System  

Bases  

Background 
Summary 

The function of the HOT CELL COMPLEX Confinement Ventilation 
System (CVS) is to draw HOT CELL COMPLEX air through a filter 
mechanism to reduce the release of any airborne radiological particulates 
beyond the HOT CELL COMPLEX. Airborne radiological particulates can 
be generated within the HOT CELL COMPLEX as a result of small fires. 
The function of the IN-SERVICE exhaust fan is to ensure air in the HOT 
CELL COMPLEX is drawn through the IN-SERVICE HEPA filter units in 
the CVS. The function of the IN-SERVICE HEPA filters is to reduce the 
quantity of radiological particulates in the airflow before discharge to the 
environment. 

The HOT CELL COMPLEX exhaust system is designated as HV02 CVS 
(Ref. 1). The system is designed to maintain the HOT CELL COMPLEX 
air space at a static pressure that is negative with respect to the outside 
atmosphere. The exhaust system is composed of two exhaust fans and 
three (50% capacity each) HEPA filter housings. The filter housings are 
designated 41-B-877A, 41-B-877B, and 41-B-877C. The exhaust fans are 
designated 41-B-878A and 41-B-878B. 

Each filter unit and each exhaust fan has an inlet and outlet 
pneumatically operated damper. Either exhaust fan can be aligned to 
draw from any two of the three HEPA filter units. The system operates 
lead/lag, and on a loss of airflow for the lead fan the lag fan will 
automatically start (Ref. 1). 

Both HOT CELL COMPLEX exhaust fans discharge to a common 
header. The CH BAY exhaust fans (LCO 3.2.1) also discharge into this 
same header. A seismic/tornado damper is located in this common 
header. Closure of this seismic/tornado damper is a common MODE 
failure of all WHB exhaust fans. The damper in the radiation effluent 
monitor exhaust duct has a switch in the blade linkage that is closed 
when the damper closes. This switch energizes the relay, which opens 
the trip circuits of the exhaust fans (Ref. 1). 

Unfiltered release of radiological material as a result of small fires could 
affect co-located workers outside the HOT CELL COMPLEX. Operation 
of an exhaust fan through a HEPA filter reduces the consequences to the 
co-located workers. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 2) identified the potential for small fires, internal 
drum deflagrations, and drops into transfer cell, within the HOT CELL 
COMPLEX. A small fire event can release airborne radiological material 
into the HOT CELL COMPLEX atmosphere, which if left unfiltered, would 
be released to the environment and affect co-located workers outside of 
the HOT CELL COMPLEX. The safety analysis identified a potential for 
high consequences to the co-located workers. 

The safety analysis assumes that using a HOT CELL COMPLEX 
exhaust fan to draw the HOT CELL COMPLEX atmosphere through 
HEPA filters with ≥ 99 % efficiency reduces the consequences to any co-
located workers to low. Since the HOT CELL COMPLEX is an enclosed 
facility, any air flow through the complex as a result of an operating HOT 
CELL COMPLEX exhaust fan is sufficient to provide the required 
filtration. Therefore, the operation of one HOT CELL COMPLEX exhaust 
fan drawing through two of the three exhaust HEPA filter units is 
sufficient to provide the safety function assumed in the safety analysis. 

LCO Facility personnel outside the HOT CELL COMPLEX may not be aware 
of releases of airborne radiological material within the HOT CELL 
COMPLEX. Filtration of the air leaving the HOT CELL COMPLEX 
reduces the consequences to personnel outside of the HOT CELL 
COMPLEX. The lowest functional capability is met by an OPERABLE 
HOT CELL COMPLEX exhaust fan drawing HOT CELL COMPLEX 
atmosphere through HEPA filters and discharging through an open 
seismic/tornado damper to the environment. 

The flow of air from the HOT CELL COMPLEX, through HEPA filters, 
and exhausted is sufficient to provide the assumed level of mitigation for 
small fire events in the complex. Therefore, an OPERABLE HOT CELL 
COMPLEX Confinement Ventilation System is satisfied by one operating 
exhaust fan aligned to and drawing through HEPA filters. The HEPA 
filters provide for the removal of particulate from the air flow. 

The system is normally aligned for operation with one exhaust fan 
(41-B-878A or 41-B-878B) drawing through two of three filter units 
(41-B-877A, 41-B-877B, or 41-B-877C) with ≥ 99% efficiency. However, 
specific alignment of fan and filter units is not essential to accomplish the 
safety function. The seismic/tornado damper is normally aligned open. 
The supply and exhaust fans are interlocked to shut down upon closure 
of the seismic/tornado damper. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

MODE 
Applicability 

WASTE is brought into the HOT CELL COMPLEX for overpacking into a 
facility canister, in a 10-160B shipping container with its lid bolts 
detensioned. The lid is removed in the HOT CELL COMPLEX and 
WASTE is removed, overpacked, and transferred to the WASTE Shaft 
Conveyance for disposal in the UNDERGROUND. WASTE may be 
placed in a facility canister located in a HOT CELL COMPLEX well for a 
time period prior to transfer to the UNDERGROUND. WASTE is subject 
to fires, internal drum deflagration, and drops into the transfer cell, when 
the WASTE is outside of the 10-160B shipping container. Therefore, this 
LCO is applicable during WASTE HANDLING and WASTE STORAGE 
MODES when processing 10-160B WASTE containers. 

When all WASTE in the HOT CELL COMPLEX is removed from the 
complex or the facility is processing a RH-TRU 72-B WASTE container, 
the HOT CELL COMPLEX exhaust ventilation is not required. If there is 
no WASTE in the complex, then there are no significant quantities of 
radiological material available to be involved in the assumed events. The 
hazards and accident analysis concluded that confinement ventilation 
was not needed when processing a RH-TRU 72-B container. Therefore, 
the HOT CELL COMPLEX exhaust ventilation system is only required to 
be OPERABLE when the processing 10-160B WASTE containers. 

PROCESS AREA 
Applicability 

The events identified in the safety analysis were located in the HOT 
CELL COMPLEX. The HOT CELL COMPLEX exhaust ventilation system 
only provides exhaust and filtration of the complex atmosphere. 
Therefore, this LCO only applies to the HOT CELL COMPLEX 
PROCESS AREA. 

ACTIONS  

ACTION A.1 In the event that neither HOT CELL COMPLEX exhaust fan is operating, 
the capability to filter potentially contaminated air during a fire event, 
internal drum deflagration, and drops in the transfer cell, are impaired. 
SUSPENDING WASTE HANDLING ACTIVITIES in the HOT CELL 
COMPLEX permits placement of WASTE in a SAFE CONFIGURATION, 
removes a potential for ignition sources, and permits attention to be 
focused on restoration of the HOT CELL COMPLEX confinement 
ventilation system. A completion time of 1 hour is required to provide 
adequate time to safely SUSPEND WASTE HANDLING ACTIVITIES 
and minimize the time-at-risk. 

 continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION A.2 

 

The HOT CELL COMPLEX CVS is normally aligned with one exhaust fan 
IN-SERVICE drawing airflow through two of three filter units. With 
potential ignition and fuel sources and dropping of WASTE 
CONTAINERS reduced in the HOT CELL COMPLEX, and determination 
of the cause for the condition and restoration of the system is required. A 
completion time of 12 hours is sufficient to restore the system while 
minimizing the time-at-risk. 

ACTION B.1 In the event that HOT CELL COMPLEX exhaust air is not flowing 
through HEPA filter units, the capability to filter potentially contaminated 
air during a fire event, internal drum deflagration, and drops into the 
transfer cell, is impaired. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources, and permits 
attention to be focused on restoration of the HOT CELL COMPLEX 
confinement ventilation system. A completion time of 1 hour is required 
to provide adequate time to safely SUSPEND WASTE HANDLING 
ACTIVITIES and minimize the time-at-risk. 

ACTION B.2 The HOT CELL COMPLEX CVS is normally aligned with one exhaust 
fan IN-SERVICE drawing airflow through two of the three filter units. 
With potential ignition and fuel sources and dropping of WASTE 
CONTAINERS reduced in the HOT CELL COMPLEX, determination of 
the cause for the condition and restoration of the system is required. A 
completion time of 12 hours is sufficient to restore the system while 
minimizing the time-at-risk. 

ACTION C.1 In the event that the HOT CELL COMPLEX HEPA filters are determined 
to be < 99% efficient, the capability to filter potentially contaminated air 
during a fire event is impaired. SUSPENDING WASTE HANDLING 
ACTIVITIES permits placement of WASTE in a SAFE 
CONFIGURATION, removes a potential for ignition sources and 
dropping of WASTE CONTAINERS, and permits attention to be focused 
on restoration of the HOT CELL COMPLEX CVS. A completion time of 1 
hour is required to provide adequate time to safely SUSPEND WASTE 
HANDLING ACTIVITIES and minimize the time-at-risk. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.2 The HOT CELL COMPLEX CVS is normally aligned with one exhaust fan 
IN-SERVICE drawing airflow through two of three filter units with ≥ 99% 
efficiency each. With potential ignition and fuel sources and dropping of 
WASTE CONTAINERS reduced in the HOT CELL COMPLEX, 
determination of the cause for the condition and restoration of the system 
is required. A completion time of 12 hours is sufficient to restore the 
system while minimizing the time-at-risk. 

ACTION D.1 In the event that the HOT CELL COMPLEX CVS cannot be restored to 
OPERABLE within the requirements of required ACTIONS A.2, B.2, or 
C.2, it is necessary to place the affected PROCESS AREA(S) in 
STANDBY MODE. Entry into this condition is made when the HOT CELL 
COMPLEX CVS cannot be readily restored through realignment of the 
system’s configuration. WASTE must be removed from the HOT CELL 
COMPLEX to reduce the risk. Therefore, entry into WASTE HANDLING 
MODE is required to permit downloading WASTE. A completion time of 
24 hours is required to provide adequate time reduce the time-at-risk. 

A note permits the use of the provisions of LCO 3.0.4. This allowance 
permits entry into WASTE HANDLING MODE. This allowance is 
acceptable based on the limited period of time to complete WASTE 
HANDLING ACTIVITIES and place the HOT CELL COMPLEX in 
STANDBY. 

ACTION D.2 Once WASTE HANDLING MODE is established in the HOT CELL 
COMPLEX, downloading of the RH WASTE drums from a 10-160B 
SHIPPING CONTAINER can be initiated. A completion time of 7 days is 
adequate to safely remove WASTE from the HOT CELL COMPLEX and 
to place the HOT CELL COMPLEX in STANDBY MODE while HOT CELL 
COMPLEX CVS capability is reestablished. 

continued
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B3/4.2 Confinement Ventilation Systems (continued) 

B3.2.2 HOT CELL COMPLEX Confinement Ventilation System (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.2.2.1 A HOT CELL COMPLEX exhaust fan is normally operating when 
processing 10-160B WASTE. Fan operation is monitored in the CMR. 
DAILY VERIFICATION that the 41-B-878A or 41-B-878B fan is operating 
is adequate to demonstrate that the exhaust is being filtered. Failure to 
meet this requirement requires entry into Condition A. 

SR 4.2.2.2 The HOT CELL COMPLEX exhaust system is designed such that the 
IN-SERVICE exhaust fan draws through two of the three filter units. 
DAILY VERIFICATION of system alignment is adequate to demonstrate 
that the exhaust system is IN-SERVICE. Failure to meet this requirement 
requires entry into Condition B. 

SR 4.2.2.3 The HOT CELL COMPLEX exhaust filter trains are designed to function 
with ≥ 99% efficiency. ANNUAL VERIFICATION of filter efficiency for one 
stage per filter unit, at least once per year is adequate to demonstrate 
that the filter is performing its required function (Ref. 3). Failure to meet 
this requirement requires entry into Condition C. 

References  

1. SDD HV00, Heating, Ventilation and Air Conditioning System System 
Design Description (SDD) (current revision), Washington TRU Solutions 
LLC, Carlsbad, NM. 

2. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM.  

3. ANSI/ASME N510-1989, Testing of Nuclear Air-Treatment Systems, 
American National Standards Institute, New York, NY. 
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B3/4.3 Vehicle/Equipment Control 

B3.3.1 Vehicle/Equipment Control in the OUTSIDE AREA 

Bases 

Background 
Summary 

A site refueling station was constructed at the WIPP to provide the fuels 
required for WIPP activities.  

Fuel delivery truck drivers may not be familiar with the WIPP site; and 
therefore, an individual is assigned to escort the truck on the 
DESIGNATED ROUTE. 

Application to 
Safety 

The WIPP safety analysis (Ref. 1) identified the potential for fuel delivery 
fire events in the OUTSIDE AREA. These events could involve the WHB 
or could propagate to the WHB and involve radiological material 
contained in the WHB. Routing of fuel trucks away from the WHB reduces 
the likelihood of fire events involving radiological material. 

Fire events were assumed to not impact radiological material in CLOSED 
SHIPPING CONTAINERS in the onsite parking area unit. All WASTE in 
the OUTSIDE AREA is required to be in CLOSED SHIPPING 
CONTAINERS (LCO 3.5.3). 

The likelihood of fire events involving radiological material is reduced by 
designating the route for fuel delivery trucks, escorting the fuel delivery 
vehicles from entrance into the PPA to the refueling tank and back to the 
vehicle trap. 

LCO Fuel delivery trucks are required to deliver liquid-fuel products to the 
WIPP. Fire events involving these products have the potential to impact 
or propagate to the WHB and involve radiological material contained in 
the WHB. Therefore, this LCO is required to ensure that events involving 
fuel delivery trucks do not affect the WHB. The fuel delivery truck is 
required to have a leading escort and stay on the DESIGNATED ROUTE. 
These two requirements prevent the fuel delivery truck from interacting 
with the WHB. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.1 Vehicle/Equipment Control in the OUTSIDE AREA (continued) 

Bases (continued) 

MODE 
Applicability 

WASTE may be present in the WHB during WASTE HANDLING and 
WASTE STORAGE MODES. Fires occurring in the OUTSIDE AREA may 
affect the WHB. Since there are no MODES defined for the OUTSIDE 
AREA, this LCO applies at all times. 

PROCESS AREA 
Applicability 

Fuel delivery trucks are only operated in the OUTSIDE AREA. Therefore, 
this LCO applies to the OUTSIDE AREA. 

ACTIONS  

ACTION A.1 In the event the fuel delivery truck leading escort is not present or 
becomes disabled, the truck SHALL be IMMEDIATELY stopped. 
Operation of the fuel delivery truck without a leading escort does not, in 
and of itself, result in an adverse event. However, the truck driver may not 
be familiar with the WIPP site and the travel restrictions imposed by this 
LCO. IMMEDIATELY stopping the truck reduces the likelihood of a 
vehicle incident involving the fuel delivery truck. 

ACTION A.2 A leading escort SHALL be established for the fuel delivery truck 
IMMEDIATELY. Since the fuel delivery truck is stopped while the escort is 
established, the likelihood of an event is reduced and the time-at-risk is 
minimized. IMMEDIATELY establishing a leading escort reduces the 
likelihood of the fuel delivery truck inadvertently approaching areas of the 
WHB that contain WASTE.  

ACTION B.1 In the event of a fuel delivery truck deviates from the DESIGNATED 
ROUTE, the truck SHALL be IMMEDIATELY routed back to the 
DESIGNATED ROUTE. Departure from the route does not, in and of 
itself, result in an adverse event. IMMEDIATELY directing the truck back 
to the route prevents the further reduction of the distance between the 
truck and the WHB. 

ACTION B.2 VERIFICATION that the truck is on the DESIGNATED ROUTE SHALL be 
completed within 15 minutes. Fifteen minutes provides adequate time to 
inform the truck driver of the condition, maneuver the truck, and return it 
to the DESIGNATED ROUTE. The time-at-risk is minimized by ensuring 
the truck has returned to the DESIGNATED ROUTE within 15 minutes. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.1 Vehicle/Equipment Control in the OUTSIDE AREA (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.1.1 VERIFICATION that a leading escort for each liquid-fuel shipment 
SHALL be completed. Fuel deliveries could occur during any MODE. 
Establishing a leading escort for the fuel delivery truck is necessary to 
reduce the likelihood that the fuel delivery truck would impact radioactive 
material. Failure to establish a leading escort, in and of itself, is not an 
initiator of an adverse event. Failure to meet this requirement requires 
entry into Condition A. 

SR 4.3.1.2 VERIFICATION SHALL be performed that the fuel delivery truck traveled 
the DESIGNATED ROUTE when delivering fuel and when exiting. Fuel 
deliveries could occur during any MODE. Escorting the fuel delivery 
truck along the DESIGNATED ROUTE is adequate to preclude the fuel 
delivery truck from impacting radioactive material. The deviation of the 
vehicle from the DESIGNATED ROUTE, in and of itself, does not initiate 
an adverse event. Failure to meet this requirement requires entry into 
Condition B. 

References  

1. DOE/WIPP 07-3372. Waste Isolation Pilot Plant Documented Safety 
Analysis, (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.2 Vehicle/Equipment Control in the CH BAY and ROOM 108 

Bases 

Background 
Summary 

CH WASTE is removed from SHIPPING CONTAINERS in the CH BAY 
and ROOM 108 and transferred to the WASTE SHAFT ACCESS AREA 
or temporarily stored in the CH BAY. The CH BAY is a large bay 
containing two TRUDOCKs for unloading SHIPPING CONTAINERS, 
stored WASTE, vehicles, and other equipment required for WASTE 
processing. ROOM 108 is a large room containing a Bolting Station, a 
Payload Transfer Station for removing SLB2s from the TRUPACT-III, 
facility pallet stands, Facility Transfer Vehicles, and other equipment 
required for WASTE processing. Operating vehicles/equipment in these 
areas introduces the potential for vehicle collisions resulting in fuel spills 
with fires and/or LOC with release of radiological material. 

Battery-powered vehicles operating in the WHB are constructed to reduce 
their potential for the ignition of fires. 

Operating liquid-fueled vehicles/equipment in the CH BAY, ROOM 108, 
and/or WASTE SHAFT ACCESS AREA introduces the potential for fuel 
spills due to collisions. A fuel pool in coincidence with an ignition source 
could result in a fire and subsequent release of radiological material. The 
presence of liquid-fueled vehicles/equipment does not, in and of itself, 
result in an adverse event. In order for such an event to occur, an 
accident resulting in the puncturing of the fuel tank in coincidence with an 
ignition source would be required. Prohibiting liquid-fueled 
vehicles/equipment from the CH BAY, ROOM 108, and WASTE SHAFT 
ACCESS AREA prevents fuel-pool fires in these areas. 

WHB fire suppression (LCO 3.1.1) requires the suppression system to be 
OPERABLE when WASTE is present in the CH BAY and ROOM 108. CH 
WH CVS (LCO 3.2.1) is also required to be OPERABLE for mitigation of 
fires and WASTE CONTAINER drops in the CH BAY or ROOM 108. 

continued



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 A-47 

B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.2 Vehicle/Equipment Control in the CH WHB and ROOM 108 (continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire and LOC events that could 
result due to the operation of vehicles/equipment in the CH BAY and 
ROOM 108. Liquid-fueled vehicles/equipment present sources of ignition 
and fuel. Vehicle operations can result in WASTE impacts and/or drops 
resulting in LOC. 

Assumptions for the analyses included the following: 

 WASTE inside a CLOSED SHIPPING CONTAINER is protected from 
involvement in any fire or LOC event; and 

 Site-derived WASTE in a container with its lid in place responds the 
same as a TRU WASTE CONTAINER in a fire and LOC event. 

Prohibiting the presence of liquid-fueled vehicles in the CH BAY is 
credited with reducing the FREQUENCY of fire and vehicle collisions. 

LCO The presence of liquid-fueled vehicles/equipment in the CH BAY and 
ROOM 108 has the potential to initiate or be involved in fire events. 
Prohibiting the presence of these vehicles when WASTE is present is 
necessary to minimize the likelihood of these events. 

MODE 
Applicability 

WASTE is permitted to be in the CH BAY and ROOM 108 during both 
WASTE HANDLING and WASTE STORAGE MODES. Fires and LOC in 
the CH BAY and ROOM 108 can result in the release of radiological 
material. WASTE can be impacted by WASTE HANDLING EQUIPMENT, 
resulting in LOC of radiological material. WASTE is not present during 
STANDBY MODE and therefore is not affected by fires or impact events 
during this MODE. Therefore, this LCO is applicable during WASTE 
HANDLING and WASTE STORAGE MODES. 

PROCESS AREA 
Applicability 

WASTE may be stored in or transiting the CH BAY in sufficient quantities 
to adversely affect co-located workers if released due to a fire or LOC 
event. Therefore, this LCO is applicable to the CH BAY and ROOM 108. 

ACTIONS  

ACTION A.1 In the event that liquid-fueled equipment/vehicles are identified as being 
present in the CH BAY and ROOM 108, removing the liquid-fueled 
vehicles/equipment IMMEDIATELY reduces the likelihood for initiation of 
a fire or LOC event.  

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.2 Vehicle/Equipment Control in the CH BAY and ROOM 108 (continued) 

Bases (continued) 

 

 

 

Surveillance Requirements 

SR 4.3.2.1 VERIFICATION EACH SHIFT that liquid-fueled vehicles/equipment 
in the CH BAY and ROOM 108 are not present is necessary to 
ensure compliance with this LCO. Vehicles are frequently used in 
the CH BAY and ROOM 108 during all MODES of operation; 
therefore, VERIFICATION EACH SHIFT is appropriate. Failure to 
meet this requirement requires entry into Condition A. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad 
Field Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.3 Vehicle/Equipment Control in the WASTE SHAFT ACCESS AREA 

Bases 

Background 
Summary 

The WASTE SHAFT ACCESS AREA is an interim PROCESS AREA that 
the WASTE travels through as part of the WASTE processing evolution. 
Vehicles/equipment operating in these areas introduces the potential for 
vehicle collisions resulting in fuel spills with fires and/or LOC with release 
of radiological material. 

Liquid-fueled vehicles/equipment operating in the WASTE SHAFT 
ACCESS AREA introduces the potential for fuel spills due to collisions. A 
fuel pool in coincidence with an ignition source could result in a fire and 
subsequent release of radiological material release. The presence of 
liquid-fueled vehicles/equipment does not, in and of itself, result in an 
adverse event. In order for such an event to occur, an accident resulting 
in the puncturing of the fuel tank in coincidence with an ignition source 
would be required. Prohibiting liquid-fueled vehicles/equipment from the 
WASTE SHAFT ACCESS AREA reduces the likelihood for fuel-pool fires 
in these areas. 

WHB fire suppression (LCO 3.1.1) requires the suppression system to be 
OPERABLE when WASTE is present in the WASTE SHAFT ACCESS 
AREA. 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire and LOC events that could 
result due to the operation of vehicles/equipment in the WASTE SHAFT 
ACCESS AREA. Liquid-fueled vehicles/equipment present sources of 
ignition and fuel. Vehicle operations can result in WASTE impacts and/or 
drops resulting in LOC. 

Assumptions for the analyses included the following: 

 WASTE inside a CLOSED SHIPPING CONTAINER is protected from 
involvement in any fire or LOC event; and 

 Site-derived WASTE in a container with its lid in place responds the 
same as a TRU WASTE CONTAINERS in a fire and LOC event. 

Prohibiting the presence of liquid-fueled vehicles in the WASTE SHAFT 
ACCESS AREA is credited with reducing the FREQUENCY of fire events 
involving CH WASTE. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

Bases (continued) 

LCO The presence of liquid-fueled vehicles/equipment in the WASTE SHAFT 
ACCESS AREA has the potential to initiate or be involved in fire events. 
Prohibiting the presence of these vehicles when WASTE is present is 
necessary to minimize the likelihood of these events. 

A note permits liquid-fueled vehicles/equipment to be used to download 
equipment, materials and supplies while RH WASTE is present in the 
FCLR. RH WASTE in the FCLR is inside the facility cask/light-weight 
facility cask which prevents radiological releases from analyzed events. 
Liquid-fueled vehicles are allowed in the Conveyance Loading Room 
when RH WASTE is present in the FCLR because pool fires will not 
propagate through the Waste Shaft Collar Room to the FCLR. 

MODE 
Applicability 

WASTE is permitted to be in the WASTE SHAFT ACCESS AREA during 
WASTE HANDLING. Fires in either area can result in the release of 
radiological material. WASTE can be impacted by WASTE HANDLING 
EQUIPMENT resulting in LOC of radiological material. WASTE is not 
present during STANDBY MODE and therefore, is not affected by fires 
or impact events. Therefore, this LCO is applicable during WASTE 
HANDLING MODE. 

PROCESS AREA 
Applicability 

Sufficient quantities of WASTE may be transiting the WASTE SHAFT 
ACCESS AREA in sufficient quantities to adversely affect co-located 
workers and the MOI if released due to a fire or LOC event. Therefore, 
this LCO is applicable to the WASTE SHAFT ACCESS AREA. 

ACTIONS  

ACTION A.1 In the event that liquid-fueled equipment/vehicles are identified as being 
present in the WASTE SHAFT ACCESS AREA, removing the liquid-
fueled vehicle/equipment/vehicles IMMEDIATELY reduces the likelihood 
for initiation of a fire.  

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.3 Vehicle/Equipment Control in the WASTE SHAFT ACCESS AREA (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.3.1 VERIFICATION prior to declaring WASTE HANDLING MODE for 
CH WASTE that liquid-fueled vehicles/equipment in the WASTE SHAFT 
ACCESS AREA are not present in the FCLR is necessary to ensure 
compliance with this LCO. Vehicles are frequently used in the WASTE 
SHAFT ACCESS AREA during all MODES of operation; therefore, 
VERIFICATION prior to declaring the MODE is appropriate. Failure to 
meet this requirement requires entry into Condition A. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision) U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.4  Deleted 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.5 Lube Truck Access Control in the UNDERGROUND 

Bases 

Background 
Summary 

WASTE is delivered to the UNDERGROUND by use of the WASTE Shaft 
Conveyance. The WASTE is offloaded and transported along the 
TRANSPORT PATH to the DISPOSAL ROOM. During transport, the 
WASTE travels in the VEHICLE EXCLUSION ZONE, which reduces the 
likelihood of collisions and potential fires involving fuel. 

WASTE is disposed or present in the UNDERGROUND at all times and it 
is continually exposed to the ongoing operations. Large quantities of fuel 
present the opportunity to be involved in a fire that could affect the stored 
WASTE. While the fuel, in and of itself, does not initiate a fire event, its 
presence in coincidence with a spill and ignition source could lead to an 
event that would subject the co-located worker and the MOI to high 
consequences. There are limited controls and/or ACTIONS that can be 
taken to mitigate an UNDERGROUND fire; therefore, prevention of fires is 
the primary control. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

A lube truck is located in the UNDERGROUND to supply fuel, hydraulic 
fluids, and lubricating products to the UNDERGROUND equipment and 
therefore, it contains a large quantity of combustible liquids. The presence 
of a lube truck does not, in and of itself, result in an adverse event. In 
order for such an event to occur, an accident resulting in the release of 
combustible liquids in coincidence with an ignition source would be 
required. 

Application to 
Safety 

DOE/WIPP 07-3372 (Ref. 1) identified fire events in the UNDERGROUND. 
Fuel pools in proximity to WASTE were analyzed and determined to result 
in high consequences to both co-located workers and the MOI. Prohibiting 
the amount of fuel and lubricants in the TRANSPORT PATH areas 
prevents the available fuel supply in the event of a fire but it does not 
eliminate the potential for fire. 

Prohibiting the presence of the lube truck in the DISPOSAL ROOM was 
credited with reducing the likelihood of the event and reducing its 
consequences should it occur. Prohibiting the lube truck in the DISPOSAL 
ROOM removes the potential for collisions with the lube truck, which could 
result in the release of combustible liquid and exposure to ignition 
sources. Prohibiting the lube truck in the DISPOSAL ROOM reduces the 
quantity of combustible liquid available for consumption in a fire event, 
reducing the intensity of a fire event and thereby reducing the 
consequences to workers and offsite. Higher-intensity fires consume more 
material and provide the mechanism (i.e., lofting) for transporting the 
radiological material beyond the immediate vicinity. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.5 Lube Truck Access Control in the UNDERGROUND (continued) 

Bases (continued) 

LCO Prohibiting the lube truck from the DISPOSAL ROOM reduces the 
likelihood of fire events which would involve quantities of flammable 
liquids. Therefore, the lowest functional capability of this control is met 
by prohibiting lube truck access to the DISPOSAL ROOM. 

MODE 
Applicability 

WASTE is present in the UNDERGROUND at all times and fires 
involving WASTE could occur at any time. While the likelihood of a fire 
event is reduced when there are no WASTE HANDLING ACTIVITIES, 
other activities could result in collisions and/or ignition sources. 
Therefore, prohibiting the lube truck from the DISPOSAL ROOM must be 
applied at all times. 

PROCESS AREA 
Applicability 

WASTE is available and susceptible to fires in the UNDERGROUND. 
Therefore, this LCO applies to the UNDERGROUND. 

ACTIONS  

ACTION A.1 In the event that the lube truck is identified as being present in the 
DISPOSAL ROOM, WASTE HANDLING ACTIVITIES SHALL be 
suspended IMMEDIATELY. SUSPENDING WASTE HANDLING 
ACTIVITIES IMMEDIATELY reduces the likelihood for collisions and 
initiation of a fire event. 

ACTION A.2 Maintenance activities being conducted in the DISPOSAL ROOM have 
the potential to initiate a fire event. Therefore, if a lube truck is located in 
a DISPOSAL ROOM the risk of fires must be reduced. Stopping 
maintenance activities reduces the likelihood of fire events is increased. 
IMMEDIATELY stopping maintenance activities is necessary to minimize 
the risk. 

ACTION A.3 The lube truck is not permitted in a DISPOSAL ROOM at any time. While 
the presence of the lube truck in and of itself is not an initiator of the 
event, the lube truck SHALL be removed from the DISPOSAL ROOM to 
reduce the risk. IMMEDIATELY removing the lube truck is necessary to 
minimize the risk. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.5 Lube Truck Access Control in the UNDERGROUND (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.5.1 The lube truck is prohibited from the DISPOSAL ROOM at all times. 
During the backshift on the weekends and on holidays there are no 
personnel in the underground to perform the surveillance. Therefore, the 
surveillance SHALL be performed EACH SHIFT when personnel are 
present in the underground. VERIFICATION EACH SHIFT is adequate 
to reinforce the prohibition and to ensure that a lube truck is not present 
in the DISPOSAL ROOM. The presence of the lube truck, in and of itself, 
is not an initiator of an adverse event. Failure to meet this requirement 
requires entry into Condition A. 

References  

1. DOE/WIPP 07-3372. Waste Isolation Pilot Plant Documented Safety 
Analysis, (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 

Bases 

Background 
Summary 

WASTE is transferred from the Waste Shaft area along the TRANSPORT 
PATH to the DISPOSAL ROOM. Since WASTE is vulnerable to fires and 
collisions while in transit, controls are required to reduce the risk. The 
transport vehicles are liquid fueled and therefore the fuel capacity of the 
transport vehicle is the minimum quantity of fuel that must be considered 
in a fire event. 

The TRANSPORT PATH provides a definitive route along which controls 
can be established. The path can be walked down prior to WASTE 
transport to VERIFY that controls are met. 

A VEHICLE EXCLUSION ZONE provides a moving definitive envelope 
within which controls can be established. The zone is established and 
maintained throughout the period of time that the WASTE is being 
transported, limits liquid-fueled vehicles in the zone to the transport 
vehicle/equipment itself, and restricts non-WASTE HANDLING 
vehicles/equipment from being in close proximity to the WASTE. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

The presence of multiple vehicles/equipment in the TRANSPORT PATH 
would increase the likelihood for collisions. The presence of multiple 
vehicles does not, in and of itself, result in a collision event. Vehicle/ 
equipment operators are required to be trained on vehicle/equipment 
operation and there are a limited number of vehicles available for WASTE 
HANDLING. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 1) identified the potential for fire and LOC 
events in the TRANSPORT PATH. Liquid-fueled vehicles/equipment 
operating in the UNDERGROUND contains large quantities of fuel, 
hydraulics, and lubricants. Limiting the amount of fuel, hydraulics, and 
lubricants in these areas reduces the available fuel supply in the event of 
a fire but it does not eliminate the potential for fire. 

Events were identified which involved collision of vehicles handling 
WASTE. The likelihood of these events is reduced by limiting the number 
of liquid-fueled vehicles/equipment permitted in the TRANSPORT PATH 
to those necessary for the required ACTIVITY. 

LCO The safety analysis identified various events that involved vehicles in the 
TRANSPORT PATH and ACTIVE DISPOSAL ROOM. Controls on the 
operation of vehicles in the VEHICLE EXCLUSION ZONE are necessary 
to minimize the likelihood of these events. The minimum functional 
capability is established by the following specific controls for liquid-fueled 
vehicles/equipment: 

 A TRANSPORT PATH route SHALL be established prior to WASTE 
movement. The TRANSPORT PATH route is situationally 
determined. The TRANSPORT PATH provides a definitive route 
along which controls can be established. The path can be walked 
down prior to WASTE transport to VERIFY that controls are met. 

 A VEHICLE EXCLUSION ZONE SHALL be established to escort the 
WASTE through the TRANSPORT PATH with the leading and the 
lagging escort. The VEHICLE EXCLUSION ZONE provides a moving 
definitive envelope within which controls can be established and 
maintained for the duration of the transport. The leading and lagging 
escorts alert personnel in the UNDERGROUND to the approaching 
WASTE. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

LCO (continued)  The VEHICLE EXCLUSION ZONE SHALL be maintained from the 
S-400/E-140 intersection to the DISPOSAL ROOM entrance. When 
WASTE is down-loaded, the VEHICLE EXCLUSION ZONE cannot 
be established until the WASTE is removed from the WASTE Shaft 
Conveyance at the WASTE SHAFT STATION. Once the WASTE is 
positioned between escort vehicles, the VEHICLE EXCLUSION 
ZONE may begin movement toward the DISPOSAL ROOM. For 
WASTE retrieval, the transport is reversed.  

  WASTE SHALL be moved in a VEHICLE EXCLUSION ZONE. 
Movement of WASTE within the VEHICLE EXCLUSION ZONE 
along the TRANSPORT PATH ensures a continuous zone for 
application of controls. 

 Non-WASTE HANDLING VEHICLES/EQUIPMENT SHALL be 
prohibited in the VEHICLE EXCLUSION ZONE. This prohibition is 
necessary to reduce the likelihood of collisions in proximity to 
WASTE. 

 Only one liquid-fueled vehicle SHALL be in the VEHICLE 
EXCLUSION ZONE. This restriction is necessary to limit the 
quantity of fuel that could be involved in a fuel-pool fire when the 
VEHICLE EXCLUSION ZONE approaches the DISPOSAL ROOM 
and reduces the likelihood of a collision. 

MODE 
Applicability 

Fire, collision, and LOC events involving WASTE have the potential to 
adversely affect co-located workers and the MOI. WASTE is present in 
the TRANSPORT PATH during WASTE HANDLING transport; therefore, 
this LCO is applicable to WASTE HANDLING MODE. 

PROCESS AREA 
Applicability 

The VEHICLE EXCLUSION ZONE exists within the TRANSPORT 
PATH, which is contained in the UNDERGROUND. Therefore, this LCO 
is applicable to the UNDERGROUND. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS  

ACTION A.1 In the event that the TRANSPORT PATH is not established, movement of 
the WASTE SHALL be IMMEDIATELY stopped. IMMEDIATELY stopping 
WASTE movement reduces the likelihood for a collision, initiation of a 
fire, or LOC event. 

ACTION A.2 A TRANSPORT PATH SHALL be established within 1 hour. This is 
required to identify and establish the TRANSPORT PATH to reduce the 
likelihood of vehicle/equipment collisions with subsequent fires during the 
movement of WASTE. A 1-hour completion time is adequate to identify 
the route and confirm the TRANSPORT PATH is compliant. The absence 
of a TRANSPORT PATH does not, in and of itself, result in an adverse 
event. A TRANSPORT PATH reduces the likelihood of vehicle collisions 
during the period of movement. The 1-hour completion time limits the 
time-at-risk. 

ACTION B.1 In the event that the VEHICLE EXCLUSION ZONE is not established, 
movement of the WASTE SHALL be IMMEDIATELY stopped. 
IMMEDIATELY stopping WASTE movement reduces the likelihood for a 
collision, initiation of a fire, or LOC event. 

ACTION B.2 A VEHICLE EXCLUSION ZONE SHALL be established IMMEDIATELY. 
This is required to reduce the likelihood of vehicle/equipment collisions 
with subsequent fires during the movement of WASTE. The absence of a 
VEHICLE EXCLUSION ZONE does not, in and of itself, result in an 
adverse event. A VEHICLE EXCLUSION ZONE reduces the likelihood of 
vehicle collisions during the period of movement. The IMMEDIATE 
completion time limits the time-at-risk. 

ACTION C.1 In the event that WASTE is being moved outside of a VEHICLE 
EXCLUSION ZONE or the VEHICLE EXCLUSION ZONE is not 
maintained, the movement of WASTE SHALL be IMMEDIATELY 
stopped. IMMEDIATELY stopping WASTE movement reduces the 
likelihood for a collision, initiation of a fire, or LOC event. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION C.2 A VEHICLE EXCLUSION ZONE SHALL be established about the 
WASTE transport vehicle/equipment IMMEDIATELY. This is required to 
reestablish a buffer about the WASTE to reduce the likelihood of 
vehicle/equipment collisions and subsequent fires. Completion time is 
adequate to locate escort vehicles, place them in front and behind the 
WASTE transport vehicle, and to move vehicles/equipment away from 
the WASTE to reestablish compliance. The loss of the VEHICLE 
EXCLUSION ZONE does not, in and of itself, result in an adverse event. 
The immediate completion time limits the time-at-risk. 

ACTION D.1 In the event that non-WASTE HANDLING vehicles/equipment is located 
in the VEHICLE EXCLUSION ZONE, the non-WASTE HANDLING 
vehicles/equipment SHALL be IMMEDIATELY moved out of the zone. 
IMMEDIATELY relocating the vehicle/equipment outside of the VEHICLE 
EXCLUSION ZONE reduces the likelihood of a collision with subsequent 
fire. An alternative to relocating the non-WASTE HANDLING vehicles/ 
equipment is provided by ACTIONS D.2.1 and D.2.2. 

ACTIONS 
D.2.1/D.2.2 

An alternative to required ACTION D.1 is to IMMEDIATELY stop WASTE 
movement and move the non-WASTE HANDLING vehicles/equipment 
out of the zone. This ACTION is necessary to reduce the likelihood of 
collisions. 

 The non-WASTE HANDLING vehicles/equipment SHALL then be moved 
out of the VEHICLE EXCLUSION ZONE. This ACTION is necessary to 
reduce the likelihood of collisions and minimize the quantity of fuel that 
could be involved in a fire event. The presence of non-WASTE 
HANDLING vehicles/equipment, in and of itself, is not an initiator of any 
event; therefore, removal of the vehicle/equipment IMMEDIATELY 
minimizes the time-at- risk. Additionally, WASTE movement is stopped 
IMMEDIATELY. 

ACTIONS E.1 In the event that more than one piece of liquid-fueled vehicle/equipment is 
located in the VEHICLE EXCLUSION ZONE, the additional liquid-fueled 
vehicles/equipment SHALL be IMMEDIATELY moved out of the zone. 
IMMEDIATELY relocating the liquid-fueled vehicle/equipment outside the 
VEHICLE EXCLUSION ZONE reduces the likelihood of a collision with 
subsequent fire. An alternative to relocating the non-WASTE HANDLING 
vehicles/equipment is provided by ACTIONS E.2.1 and E.2.2. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS (continued) 

ACTIONS 
E.2.1/
E.2.2 

An alternative to required ACTION E.1 is to IMMEDIATELY stop WASTE 
movement and move the liquid-fueled vehicles/equipment out of the 
zone. This ACTION is necessary to reduce the likelihood of collisions. 

The liquid-fueled vehicles/equipment SHALL then be moved out of the 
VEHICLE EXCLUSION ZONE. This ACTION is necessary to reduce the 
likelihood of collisions and minimize the quantity of fuel that could be 
involved in a fire event. The presence of liquid-fueled vehicles/ 
equipment, in and of itself, is not an initiator of any event; therefore, 
removal of the vehicle/equipment IMMEDIATELY minimizes the time-at-
risk. Additionally, WASTE movement is stopped IMMEDIATELY. 

ACTION F.1 In the event that the VEHICLE EXCLUSION ZONE leading or lagging 
escort becomes disabled, WASTE movement SHALL be IMMEDIATELY 
stopped. Stopping WASTE movement reduces the likelihood for initiation 
of a fire and/or LOC event. 

ACTION F.2 The disabled escort vehicle SHALL be replaced within 1 hour. This 
ACTION is necessary to ensure the continuity of the VEHICLE 
EXCLUSION ZONE and the transport of WASTE. A disabled escort 
vehicle, in and of itself, is not an initiator of any event; therefore, 
replacement of the vehicle within 1 hour minimizes the time-at-risk. 
Additionally, WASTE movement is stopped during this 1-hour period. 

ACTION G.1 In the event that CH WASTE HANDLING EQUIPMENT becomes 
disabled in the VEHICLE EXCLUSION ZONE, the disabled equipment 
SHALL be repaired or replaced within 12 hours. A 12-hour repair time is 
adequate to complete normal repairs or to replace the disabled 
equipment. Since the CH WASTE HANDLING EQUIPMENT is disabled, it 
is assumed that the WASTE movement is stopped. Additionally, the 
VEHICLE EXCLUSION ZONE will continue to be maintained during the 
repair. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

ACTIONS (continued) 

ACTION G.2 Upon completion of the repair or replacement of the disabled vehicle, the 
WASTE movement SHALL be resumed and the WASTE emplaced within 
2 hours of completion of the repair. Since the VEHICLE EXCLUSION 
ZONE has been maintained throughout the repair, the 2-hour completion 
time is adequate to complete the move and emplace the WASTE.  

ACTION H.1 In the event that RH WASTE HANDLING EQUIPMENT becomes 
disabled in the VEHICLE EXCLUSION ZONE, the disabled equipment 
SHALL be repaired IMMEDIATELY which is adequate to complete 
normal repairs. Since the RH WASTE HANDLING EQUIPMENT is 
disabled, it is assumed that the WASTE movement is stopped. 
Additionally, the VEHICLE EXCLUSION ZONE will continue to be 
maintained during the repair. 

ACTION H.2 Upon completion of the repair, the WASTE movement SHALL be 
resumed and the WASTE emplaced within 12 hours of completion of the 
repair. Since the VEHICLE EXCLUSION ZONE has been maintained 
throughout the repair, the 12-hour completion time is adequate to 
complete the move and emplace the WASTE.  

ACTION I.1 In the event that the ACTIONS and completion times of G.2 or H.2 
cannot be met, a ISBC SHALL be prepared and submitted to CBFO for 
approval within 10 days. WASTE movement is stopped during 
preparation of the ISBC and the VEHICLE EXCLUSION ZONE remains 
in place while the ISBC is prepared, submitted, approved and 
implemented.  

Surveillance Requirements 

SR 4.3.6.1 VERIFICATION SHALL be made that the TRANSPORT PATH has been 
established prior to WASTE movement. The TRANSPORT PATH 
SHALL be identified and confirmed to be ready for WASTE to be moved 
along the route. This ACTION is necessary to reduce the likelihood of 
vehicle collisions while WASTE is in motion. Since the establishment of 
each TRANSPORT PATH is independent, this SR is required for each 
WASTE movement. Failure to meet this requirement requires entry into 
Condition A. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.6 Liquid-Fueled Vehicle/Equipment Control in the TRANSPORT PATH 
(continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.6.2 VERIFICATION SHALL be made that the VEHICLE EXCLUSION ZONE 
has been established prior to WASTE movement. Escort vehicles 
SHALL be positioned before and after the WASTE HANDLING 
EQUIPMENT. This ACTION is necessary to reduce the likelihood of 
vehicle collisions while WASTE is in motion. Since each VEHICLE 
EXCLUSION ZONE is independent, this SR is required for each WASTE 
movement. Failure to meet this requirement requires entry into 
Condition B. 

SR 4.3.6.3 VERIFICATION SHALL be made upon completion of WASTE 
movement, that the VEHICLE EXCLUSION ZONE was maintained 
throughout the movement of the WASTE along the TRANSPORT PATH. 
Since each VEHICLE EXCLUSION ZONE is independent, this SR is 
required for each WASTE movement. Failure to meet this requirement 
requires entry into Condition C. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE 

Bases 

Background 
Summary 

The WIPP disposes of WASTE in DISPOSAL ROOMS in the 
UNDERGROUND. WASTE emplacement continues in a DISPOSAL 
ROOM until full or circumstances require permanent exiting of the room. 
WASTE emplacement starts on the exhaust side of a room and proceeds 
to the intake side of the room. The emplacement WASTE FACE moves 
toward the front of the room as emplacement proceeds through the room. 

WASTE HANDLING EQUIPMENT and non-WASTE HANDLING 
vehicles/equipment is required to perform various activities in the 
DISPOSAL ROOM. These activities must be coordinated to reduce the 
likelihood of collision events. Collision events have the potential to involve 
the rupture of a fuel tank with a subsequent fire or LOC. A fuel-pool fire in 
proximity to the WASTE FACE could involve the significant release of 
radiological material. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

Non-WASTE HANDLING vehicles/equipment is required in the 
DISPOSAL ROOM for activities such as ground control or to assist in the 
retrieval of a noncompliant container. In general, non-WASTE 
HANDLING vehicles/equipment do not have an operational need to be in 
the vicinity of the WASTE FACE when WASTE is being emplaced. 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire events at the WASTE FACE. 
Collisions of vehicles in the proximity to the WASTE FACE and/or the 
impact of the WASTE FACE by vehicles/equipment can result in fuel 
spills with a coincident fire, or collision with the WASTE FACE could 
result in a LCO event. The consequences of this event were determined 
to be high to co-located workers and the MOI. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Application to 
Safety (continued) 

To reduce the likelihood of collision events, liquid-fueled vehicles/ 
equipment operating at a WASTE FACE must be controlled as follows: 

 Only WASTE HANDLING EQUIPMENT selected for WASTE 
HANDLING ACTIVITIES may approach the WASTE FACE during 
emplacement; 

 Liquid-fueled vehicles/equipment used for retrieval SHALL be limited 
to one WASTE HANDLING EQUIPMENT and one liquid-fueled non-
WASTE HANDLING vehicle/equipment; 

 Non-WASTE HANDLING vehicle/equipment supporting 
emplacement activities SHALL be ≥ 25 feet from the WASTE FACE 
unless ATTENDED; and 

 Liquid-fueled WASTE HANDLING EQUIPMENT emplacing WASTE 
SHALL be ATTENDED. 

Due to the limited area at the WASTE FACE, only WASTE HANDLING 
EQUIPMENT selected for emplacement may approach or be < 25 feet 
from the WASTE FACE. This requirement limits the number of liquid-
fueled vehicles at the WASTE FACE to one in order to complete the 
WASTE emplacement ACTIVITY. Minimizing the number of 
vehicles/equipment at the WASTE FACE minimizes the likelihood of a 
collision resulting in a liquid fuel-pool fire or a collision with the WASTE 
FACE. 

WASTE HANDLING EQUIPMENT emplacing WASTE increases the 
likelihood of a fuel-pool fire at the WASTE FACE. Approaching the 
WASTE FACE is required to complete WASTE emplacement activities. 
The risk can be reduced by limiting the time when the WASTE 
HANDLING EQUIPMENT is at the WASTE FACE. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Application to 
Safety 
(continued) 

Due to the limited area at the WASTE FACE, liquid-fueled 
vehicles/equipment used for retrieval is limited to one WASTE 
HANDLING EQUIPMENT and one liquid-fueled non-WASTE handling 
vehicle/equipment. This requirement limits the total number of liquid-
fueled vehicles at the WASTE FACE to two in order to perform the 
WASTE retrieval ACTIVITY. Minimizing the number of 
vehicles/equipment at the WASTE FACE minimizes the likelihood of a 
collision resulting in a liquid fuel-pool fire or a collision with the WASTE 
FACE. 

Non-WASTE handling vehicles/equipment SHALL be ≥ 25 feet from the 
WASTE FACE. Non-WASTE handling vehicles/equipment typically do not 
have any function at the WASTE FACE during normal emplacement 
activities. The presence of liquid-fueled vehicles/equipment near the 
WASTE FACE increases the likelihood of a fuel-pool fire event. 
Therefore, non-WASTE handling vehicles/equipment SHALL remain ≥ 25 
feet from the WASTE FACE unless ATTENDED. 

Note: A portable handheld measuring device with standard industrial 
grade accuracy is acceptable for determining safe stand-off distances. 

Restricting the number of vehicles and operation of vehicles/equipment in 
proximity to the WASTE FACE is required to reduce the likelihood of the 
identified events. 

LCO This LCO requires control of vehicles operating < 25 feet from a WASTE 
FACE. The following controls are required: 

 Only the WASTE HANDLING EQUIPMENT selected for 
emplacement may approach the WASTE FACE. This requirement 
prevents the collision of two vehicles at a WASTE FACE.  

  WASTE HANDLING EQUIPMENT emplacing WASTE SHALL 
minimize the time at the WASTE FACE. The risk is minimized by 
limiting the amount of time that the equipment is < 25 feet from the 
WASTE FACE. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Application to Safety (continued) 

  Liquid-fueled vehicles/equipment used for retrieval SHALL be limited 
to one WASTE HANDLING EQUIPMENT and one liquid-fueled non-
WASTE handling vehicle/equipment. One WASTE HANDLING 
EQUIPMENT and one non-liquid fueled non-WASTE HANDLING 
vehicle/equipment are required to complete retrieval. This 
requirement minimizes the likelihood of vehicle collisions at a 
WASTE FACE. 

 Non-WASTE HANDLING vehicle/equipment SHALL be ≥ 25 feet 
from the WASTE FACE when not ATTENDED. This requirement 
reduces the likelihood of fuel pool formation at a WASTE FACE. 

 

MODE 
Applicability 

WASTE is always present at a WASTE FACE. Equipment must approach 
the WASTE FACE to perform emplacement and retrieval activities. Other 
liquid-fueled and non-WASTE HANDLING vehicles/ equipment may need 
to approach the WASTE FACE to perform required tasks for ground 
control and to provide for DISPOSAL ROOM and panel closure. 
Therefore, these controls apply in WASTE HANDLING MODE. 

PROCESS AREA 
Applicability 

WASTE FACES exist only in the UNDERGROUND. Therefore, this 
requirement applies to the UNDERGROUND. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

ACTIONS 

ACTION A.1 In the event that more than one WASTE HANDLING vehicle approaches 
the WASTE FACE, the movement of WASTE SHALL be IMMEDIATELY 
stopped. This ACTION is required to reduce the likelihood of a collision 
near a WASTE FACE while WASTE is suspended and/or in movement. 

ACTION A.2 The unauthorized vehicle/equipment SHALL be IMMEDIATELY moved 
≥ 25 feet from the WASTE FACE. This ACTION is required to reduce the 
likelihood of vehicle/equipment collisions near a WASTE FACE. 

ACTION B.1 In the event that more than one WASTE HANDLING EQUIPMENT or 
more than one non-WASTE HANDLING vehicle/equipment approaches 
the WASTE FACE during retrieval, SUSPEND WASTE HANDLING 
ACTIVITIES IMMEDIATELY. This ACTION is required to reduce the 
likelihood of a collision near WASTE. 

ACTION B.2 The unauthorized vehicle/equipment SHALL be IMMEDIATELY moved 
≥ 25 feet from the WASTE FACE. This ACTION is required to reduce the 
likelihood of vehicle/equipment collisions near a WASTE FACE. 

ACTION C.1/C.2 In the event that non-WASTE HANDLING vehicle/equipment is < 25 feet 
from the WASTE FACE supporting emplacement is not ATTENDED, the 
unattended vehicle/equipment SHALL be ATTENDED IMMEDIATELY or 
moved to a location ≥ 25 feet from the WASTE FACE. This ACTION is 
required to reduce the likelihood of vehicle/equipment collisions near a 
WASTE FACE. 

ACTIONS D.1/D.2 In the event that Liquid-fueled WASTE handling equipment < 25 feet from 
the WASTE FACE and not ATTENDED, the unattended 
vehicle/equipment SHALL be ATTENDED IMMEDIATELY or moved to a 
location ≥ 25 feet from the WASTE FACE. This ACTION is required to 
reduce the likelihood of vehicle/equipment collisions near a WASTE 
FACE. 

 continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

ACTIONS 

ACTION E.1 In the event that the WASTE HANDLING EQUIPMENT becomes 
disabled at the WASTE FACE, the WASTE HANDLING EQUIPMENT 
SHALL be IMMEDIATELY moved ≥ 25 feet from the WASTE FACE. This 
ACTION is required to minimize the time that WASTE HANDLING 
EQUIPMENT is in proximity to the WASTE FACE and thereby, reduce 
the likelihood of a pool fire involving WASTE. 

ACTIONS 
E.2.1/E.2.2 

Alternatively, in the event that the WASTE HANDLING EQUIPMENT 
cannot be removed from the WASTE FACE, absorbent material SHALL 
be placed on the salt floor of the DISPOSAL ROOM underneath the fuel 
tank of the WASTE HANDLING EQUIPMENT to confine a potential fuel 
spill IMMEDIATELY. This ACTION is required to ensure that in the event 
of a fuel leak, the fuel is absorbed by the material which prevents fuel 
pool formation at and/or involving the WASTE FACE. A completion time 
of IMMEDIATELY minimizes the time-at-risk for WASTE HANDLING 
EQUIPMENT that cannot be located ≥ 25 feet from the WASTE FACE. 

Following emplacement of absorbent material WASTE HANDLING 
EQUIPMENT must be repaired PRIOR TO USE. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.7 Liquid-Fueled Vehicle/Equipment Control at a WASTE FACE (continued) 

Bases (continued) 

Surveillance Requirements 

SR 4.3.7.1 VERIFICATION SHALL be made EACH SHIFT when waste is being 
emplaced, that only one piece of WASTE HANDLING EQUIPMENT is 
emplacing WASTE at the WASTE FACE. WASTE HANDLING 
EQUIPMENT is normally placed IN-SERVICE at the start of a shift and 
used throughout that shift except in the case of equipment breakdown. 
FREQUENCY of EACH SHIFT is judged to be adequate to ensure 
compliance with this LCO requirement. Failure to meet this requirement 
requires entry into Condition B. 

SR 4.3.7.2 VERIFICATION SHALL be made EACH SHIFT when retrieval is being 
conducted that no more than one WASTE HANDLING EQUIPMENT and 
no more than one liquid-fueled vehicle/equipment is in use for WASTE 
retrieval. A WASTE retrieval ACTIVITY would require the identification of 
a WASTE HANDLING EQUIPMENT and potentially, a liquid-fueled 
vehicle/equipment to assist in the WASTE retrieval at the start of the 
ACTIVITY. The FREQUENCY is judged to be adequate to ensure 
compliance with this LCO requirement. Failure to meet this requirement 
requires entry into Condition C. 

SR 4.3.7.3 VERIFICATION SHALL be made EACH SHIFT that non-WASTE 
HANDLING EQUIPMENT is ≥ 25 feet from the WASTE FACE when not 
ATTENDED. During the backshift on weekends and on holidays there are 
no personnel in the underground to perform the surveillance. Therefore, 
the surveillance SHALL be performed EACH SHIFT when personnel are 
present in the Underground. A FREQUENCY of EACH SHIFT is judged 
to be adequate to ensure compliance with this LCO requirement. Failure 
to meet this requirement requires entry into Condition D. 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM 

Bases 

Background 
Summary 

The WIPP disposes of WASTE in DISPOSAL ROOMS in the 
UNDERGROUND. WASTE emplacement continues in a DISPOSAL 
ROOM until full or until circumstances require permanent exiting of the 
room. WASTE emplacement starts on the exhaust side of a room and 
proceeds to the intake side of the room. The WASTE FACE moves 
toward the front of the room as emplacement proceeds through the room. 

WASTE HANDLING EQUIPMENT and non-WASTE HANDLING 
vehicles/equipment is required to perform various activities in the 
DISPOSAL ROOMS. These activities must be coordinated to reduce the 
likelihood of collision events. Collision events have the potential to involve 
the rupture of a fuel tank with a subsequent fire or LOC. A fuel-pool fire in 
proximity of the WASTE FACE could involve the significant release of 
radiological material. 

Liquid-fueled vehicles operating in the UNDERGROUND are constructed 
to reduce their potential for fuel spills and ignition of fires. 

Non-WASTE HANDLING vehicles/equipment are required in the 
DISPOSAL ROOMS for activities such as ground control, installation of 
chain link and brattice cloth, or installation of substantial barrier and 
isolation bulkheads and panel closures. In some cases, non-WASTE 
HANDLING vehicles/equipment need to be < 25 feet from a WASTE 
FACE when en route to conduct these activities. In this case, the liquid-
fueled vehicle/ /equipment must be ATTENDED to reduce the likelihood 
of collision events. In general, these are the only operational needs for 
liquid-fueled vehicles/equipment to be in the vicinity of the WASTE FACE.

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM (continued) 

Bases (continued) 

Application to 
Safety 

The safety analysis (Ref. 1) identified fire events at the WASTE FACE 
and collisions with the WASTE FACE. Collisions of vehicles in the 
proximity of the WASTE FACE and/or the impact of the WASTE FACE by 
vehicles/equipment can result in fuel spills with a coincident fire or LOC 
events. The consequences of this event were determined to be high to 
co-located workers and the MOI. 

To reduce the likelihood of collision events, liquid-fueled vehicles/ 
equipment operating in the DISPOSAL ROOM must be controlled as 
follows: 

o Liquid-fueled vehicles/equipment SHALL be ≥ 25 feet from 
the WASTE FACE, unless ATTENDED. 

Note: A portable handheld measuring device with standard industrial-
grade accuracy is acceptable for determining safe stand-off distances. 

LCO This LCO requires that the control of liquid-fueled vehicles in the 
DISPOSAL ROOM. The following controls are required: 

 Liquid-fueled vehicles/equipment SHALL be ≥ 25 feet from the 
WASTE FACE when not ATTENDED. This requirement reduces 
the likelihood of fuel-pool formation at a WASTE FACE.  

MODE 
Applicability 

WASTE is always present at a WASTE FACE. The likelihood of collisions 
either with the WASTE FACE or other vehicles/equipment is reduced by 
not HANDLING WASTE at the same time as these activities. Therefore, 
liquid-fueled and non-WASTE HANDLING vehicles/equipment may 
approach the WASTE FACE to perform required operational tasks when 
ATTENDED. These controls apply in DISPOSAL MODE. 

PROCESS AREA 
Applicability 

WASTE FACES exist only in the UNDERGROUND. Therefore, this 
requirement applies to the UNDERGROUND. 

continued
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B3/4.3 Vehicle/Equipment Control (continued) 

B3.3.8 Liquid-Fueled Vehicle/Equipment Control in a DISPOSAL ROOM (continued) 

Bases (continued) 

ACTIONS  

ACTION A.1/A.2 In the event that liquid-fueled WASTE HANDLING EQUIPMENT is 
< 25 feet from the WASTE FACE and not ATTENDED, the unattended 
vehicle/equipment SHALL be ATTENDED IMMEDIATELY or moved to a 
location  ≥ 25 feet from the WASTE FACE within 2 hours. The completion 
time of 2 hours is sufficient to relocate the liquid-fueled vehicle ≥ 25 feet 
from the WASTE FACE in a DISPOSAL ROOM. This ACTION is required 
to reduce the likelihood of collisions with the WASTE FACE or fuel spills 
with subsequent fire extending into the WASTE FACE while in the 
DISPOSAL ROOM. IMMEDIATELY relocating the vehicles/equipment 
minimizes the time-at-risk. 

Surveillance Requirements 

SR 4.3.8.1 VERIFICATION SHALL be made EACH SHIFT that liquid-fueled 
vehicles/equipment are ≥ 25 feet from the WASTE FACE. A 
FREQUENCY of EACH SHIFT is judged to be adequate to ensure 
compliance with this LCO requirement. 

SR 4.3.8.2 VERIFICATION SHALL be made EACH SHIFT that liquid-fueled 
vehicles/equipment < 25 feet from the WASTE FACE SHALL be 
ATTENDED. A FREQUENCY of EACH SHIFT is judged to be adequate 
to ensure compliance with this LCO requirement.  

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.4 Fuel Confinement  

B3.4.1 Deleted 
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B3/4.4 Fuel Confinement (continued) 

B3.4.2 Fuel Barrier in the UNDERGROUND 

Bases 

Background 
Summary 

A WASTE FACE is established at the start of a WASTE array. This 
WASTE FACE becomes a STATIC WASTE FACE. As WASTE is 
emplaced, the moving front of the WASTE array is an active WASTE 
FACE until the room is filled. Once the room is filled, the WASTE FACE 
becomes a STATIC WASTE FACE when active emplacement has not 
occurred in 10 days or when declared by Waste Handling Operations. 
Liquid-fueled vehicles/equipment operating in proximity to WASTE 
FACES introduces the potential for fuel spills with subsequent fires. A fuel 
spill has the potential to enter a WASTE FACE and expose WASTE to 
direct flame impingement. 

The moving or active WASTE FACE is protected by limiting the number 
of vehicles operating at a WASTE FACE and the time of operation at the 
WASTE FACE (LCOs 3.3.7 and 3.3.8). A STATIC WASTE FACE 
requires a barrier against rapid flow of liquid fuel into the WASTE array. 
Rapid fuel flow into a WASTE array allows a high-intensity fire to engulf 
the WASTE array. A barrier that restricts the free flow of liquid-fluid into 
the WASTE array is sufficient to prevent high intensity fires. 

The barrier used at the WIPP is: 

 Temporary absorbent material placed along the bottom edge. 

Application to 
Safety 

DOE/WIPP-07-3372 (Ref. 1) identified the potential for fire events in the 
UNDERGROUND involving the WASTE. Fuel spills with subsequent fire 
in the proximity of a WASTE FACE were evaluated to result in high 
consequences to co-located workers and the MOI. The consequences of 
fire events at a WASTE FACE are reduced by limiting the amount of liquid 
fuel involved. 

A barrier of absorbent material can be placed along the bottom edge of 
the STATIC WASTE FACE. The absorbent material provides sufficient 
flow resistance to prevent high-intensity fires in the WASTE array. 

continued



WASTE ISOLATION PILOT PLANT DOE/WIPP 07-3373, REV. 4 
TECHNICAL SAFETY REQUIREMENTS   

NOVEMBER 2013 A-76 

B3/4.4 Fuel Confinement (continued) 

B3.4.2 Fuel Barrier in the UNDERGROUND (continued) 

Bases (continued) 

LCO Installation of a barrier to liquid fuel flow provides the minimum level of 
protection against pool fires in the WASTE array. A STATIC WASTE 
FACE can be protected by a temporary absorbent material placed along 
the bottom edge. 

 Note: Absorbent socks/dikes that meet standard industrial grade 
requirements for containing and controlling spills of hazardous chemicals 
are acceptable. 

MODE 
Applicability 

WASTE is permanently disposed of in the WIPP and STATIC WASTE 
FACES exist throughout the UNDERGROUND. Therefore, this LCO 
applies at all times. 

PROCESS AREA 
Applicability 

STATIC WASTE FACES exist only in the UNDERGROUND. Therefore, 
this LCO applies to the UNDERGROUND. 

ACTIONS 

ACTION A.1 The STATIC WASTE FACE SHALL be protected IMMEDIATELY. This 
ACTION is required to reduce the likelihood of liquid fuel entering the 
WASTE FACE due to a fuel spill in proximity to the WASTE FACE. The 
completion time is necessary to obtain materials and place the barrier 
along the bottom edge of the STATIC WASTE FACE. Activities at the 
WASTE FACE are suspended until the barrier is installed. 

Surveillance Requirements 

SR 4.4.2.1 VERIFICATION that the STATIC WASTE FACE is protected SHALL be 
completed within 10 days of no WASTE emplacement, or when 
declared by Waste Handling Operations. By definition, a WASTE FACE 
becomes a STATIC WASTE FACE when declared by Waste Handling 
Operations or no later than 10 days after no emplacement. ACTIVITY 
near a STATIC WASTE FACE is infrequent and of short duration. 
Therefore, VERIFICATION of a fuel barrier within 10 days of completing 
waste emplacement is adequate, or when declared by Waste Handling 
Operations. Failure to meet this requirement requires entry into 
Condition A. 

 continued
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B3/4.4 Fuel Confinement (continued) 

B3.4.2 Fuel Barrier in the UNDERGROUND (continued) 

Bases (continued) 

References  

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.5 Waste Handling 

B3.5.1 CH WASTE HANDLING – Deleted 
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B3/4.5 Waste Handling (continued) 

B3.5.2 WASTE HANDLING in the WASTE SHAFT ACCESS AREA 

Bases 

Background 
Summary 

The WASTE SHAFT ACCESS AREA is composed of the FCLR, Waste 
Shaft Collar Room, and Conveyance Loading Room.  

The Waste Shaft Collar is located in the Waste Shaft Collar Room and is 
surrounded by a structure composed of structural steel and chain link 
fencing. The Waste Shaft Conveyance operates within the Waste Shaft 
and is accessed through gates in the Waste Shaft access structure. The 
structure provides a barrier to objects accessing the Waste Shaft. The 
presence of the Waste Shaft Conveyance in the Shaft Collar Room in the 
WASTE SHAFT ACCESS AREA blocks the inadvertent drop of large 
objects down the Waste Shaft should the structure gates be open. 

CH WASTE and RH WASTE are brought into the WASTE SHAFT 
ACCESS AREA through Access Door 140 and the shield port, 
respectively. WASTE is brought into the Waste Shaft Collar Room of the 
WASTE SHAFT ACCESS AREA to load onto the conveyance for transfer 
to the UNDERGROUND or to retrieve a WASTE load from the 
conveyance. 

Application to 
Safety 

Events were identified in the analysis involving the drop of a WASTE load 
down the Waste Shaft or a drop of something into the WASTE in the 
Waste Shaft. These events involved a pool fire at the bottom of the Waste 
Shaft and a free-fall drop down the shaft. Consequences to both the co-
located workers and the MOI were evaluated to be high. 

The safety analysis credits the presence of the Waste Shaft Conveyance 
at the Waste Shaft Collar prior moving vehicles/equipment into the Waste 
Shaft Collar Room (WASTE SHAFT ACCESS AREA) to prevent the 
inadvertent dropping of WASTE down the shaft. With the Waste Shaft 
Conveyance present at the Waste Shaft Collar, vehicles/equipment and 
WASTE loads cannot inadvertently enter and fall down the Waste Shaft. 
The Waste Hoist and attendant structure is designed to be single-failure 
proof and would prevent drops of material down the shaft. 

LCO WASTE loads SHALL not enter the Waste Shaft Collar Room (WASTE 
SHAFT ACCESS AREA) unless the Waste Shaft Conveyance is at the 
Waste Shaft Collar, which prevents the inadvertent drop of WASTE down 
the shaft.  

continued
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B3/4.5 Waste Handling (continued) 

B3.5.2 WASTE HANDLING in the WASTE SHAFT ACCESS AREA (continued) 

Bases (continued) 

MODE 
Applicability 

WASTE is moved through the WASTE SHAFT ACCESS AREA during 
transfer to or retrieval from the UNDERGROUND. It is during the 
movement of WASTE in or out of the Waste Shaft Collar Room (WASTE 
SHAFT ACCESS AREA) that there is the potential for a WASTE load to 
be dropped down the Waste Shaft. Therefore, this LCO applies during 
WASTE HANDLING MODE. 

CH WASTE is not stored in the WASTE SHAFT ACCESS AREA. On 
occasion, RH WASTE may be temporarily stored in the FCLR. Since 
WASTE is not in motion during WASTE STORAGE MODE and is not 
present during STANDBY MODE, this LCO does not apply during either 
of these MODES. 

PROCESS AREA 
Applicability 

The Waste Shaft Collar is located in the WASTE SHAFT ACCESS AREA. 
Therefore, this LCO applies to the WASTE SHAFT ACCESS AREA.  

ACTIONS 

ACTION A.1/A.2 In the event that the Waste Shaft Conveyance is not present at the Waste 
Shaft Collar, WASTE HANDLING ACTIVITIES SHALL be IMMEDIATELY 
stopped and WASTE removed from the Waste Shaft Collar Room. 
Stopping WASTE HANDLING ACTIVITIES and removing WASTE from 
the Waste Shaft Collar Room reduces the likelihood for a WASTE load to 
be dropped down the Waste Shaft. Stopping WASTE HANDLING 
ACTIVITIES includes lowering the WASTE to the floor when the WASTE 
HANDLING EQUIPMENT has the capability. 

Surveillance Requirements 

SR 4.5.2.1 VERIFYING that the Waste Shaft Conveyance is present prior to moving 
WASTE into the Waste Shaft Collar Room prevents drops down the 
Waste Shaft. 

References 

1. DOE/WIPP 07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis (current revision), U.S. Department of Energy, Carlsbad Field 
Office, Carlsbad, NM. 
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B3/4.5 Waste Handling (continued) 

B3.5.3 WASTE HANDLING in the OUTSIDE AREA – Deleted 
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B3/4.6 Compressed Gas Cylinder Program – Deleted 
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B3/4.7 Noncompliant Container Response Program 

B3.7.1 Noncompliant Container Response 

Bases 

Background 
Summary 

WIPP receives WASTE from generator sites that is characterized and 
certified to meet the WIPP WAC prior to shipment. The WIPP receives 
WASTE in CLOSED SHIPPING CONTAINERS, unloads the WASTE 
CONTAINERS, and moves the WASTE CONTAINERS to the 
UNDERGROUND for disposal. WIPP does not open or modify the 
contents of WASTE CONTAINERS received from generator sites. 
Therefore, the WIPP WAC serves as a government-furnished item and is 
an initial assumption to the hazards and accident analyses. 

The WIPP is responsible for VERIFYING that the containers received are 
in agreement with the shipping documents. The WIPP has no means to 
VERIFY the stated contents. Therefore, errors in the generation of a 
WASTE package, either in actual or stated contents, can result in a 
noncompliant container being received and disposed. 

WASTE CONTAINERS from the generator sites are certified free of 
surface contamination above DOE limits upon shipment. WASTE 
CONTAINERS will be visually inspected for physical damage (severe 
rusting, apparent structural defects, signs of pressurization, etc.) and 
leakage to ensure they are in good condition prior to storage. WASTE 
CONTAINERS will also be checked for external surface contamination. 
WIPP may initiate local decontamination on containers in good condition 
and free of leakage. External surface contamination identified above 
10 CFR 835 Appendix D limits will be controlled in accordance with 
established operational and radiological control procedures. 

Application to 
Safety 

This LCO protects the requirements for the receipt of WASTE at the 
WIPP. The safety analysis (Ref. 2) assumes that WASTE transported to 
WIPP is in compliance with the requirements in the DOE-approved WIPP 
WAC. The generator sites are responsible for the characterization, 
certification, and packaging of WASTE prior to shipment to the WIPP. 
WASTE CONTAINER contents cannot be VERIFIED. Shipping manifests 
are assumed to comply with the WIPP WAC. WASTE container data is 
entered into the WIPP Waste Data System (WDS) and the shipping 
documentation accompanying the WASTE shipment. Once WASTE is 
received at WIPP, the shipping containers are unloaded; WASTE 
CONTAINERS are removed and moved to the UNDERGROUND for 
disposal. WASTE CONTAINERS are not opened at WIPP. Therefore, 
WASTE characteristics are the basis for the analysis of all event types 
that may occur. LCO 3.7.1 defines the ACTIONS to evaluate and respond 
to a WASTE CONTAINER identified to be potentially noncompliant with 
the WIPP WAC. 

continued
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B3/4.7 Noncompliant Container Response Program (continued) 

B3.7.1 Noncompliant Container Response (continued) 

Bases (continued) 

LCO LCO 3.7.1 requires that WASTE be characterized and certified to the 
WIPP WAC prior to receipt at WIPP (Ref. 1). 

A WASTE generator site could discover that a mischaracterized WASTE 
CONTAINER was inadvertently shipped to WIPP. If this happens, the 
generator site is required to notify WIPP of the condition. WASTE 
CONTAINER integrity issues may be discovered during or after WASTE 
CONTAINER receipt, processing, and disposal by WIPP. WIPP is then 
responsible for determining the location of that WASTE CONTAINER and 
ensuring the safety of the facility until such time as the final disposition of 
the subject container can be determined. 

The Hazardous Waste Facility Permit does not require 100% 
VERIFICATION of all WASTE CONTAINERS. The process to 
characterize and certify WASTE varies and often times rely on acceptable 
knowledge. During the operational life of the facility, WIPP has been 
notified of potential issues related to WASTE CONTAINERS. 

This requirement provides for a disciplined response in the event that a 
potentially noncompliant WASTE CONTAINER is identified. 

MODE 
Applicability 

WASTE is received at the WIPP site and downloaded to the mine for 
long-term disposition. Therefore, this LCO is applicable at all times after 
WASTE receipt at WIPP. 

PROCESS AREA 
Applicability 

The PROCESS AREAS of WASTE CONTAINERS include the CH BAY, 
RH BAY, ROOM 108, HOT CELL COMPLEX, WASTE SHAFT ACCESS 
AREA, OUTSIDE AREA, and UNDERGROUND. A potentially 
noncompliant WASTE CONTAINER could be identified at any point 
during WASTE HANDLING ACTIVITIES, WASTE disposal process, and 
after disposal. 

The storage of WASTE, in a Type B SHIPPING CONTAINER, is 
permitted in the OUTSIDE AREA. A potentially noncompliant WASTE 
CONTAINER could be identified when stored in the OUTSIDE AREA. 

continued
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B3/4.7 Noncompliant Container Response Program (continued) 

B3.7.1 Noncompliant Container Response (continued) 

Bases (continued) 

ACTIONS  

ACTION A.1 WIPP completes a series of checks upon WASTE receipt to VERIFY 
container integrity after shipment. Although WASTE CONTAINER 
integrity issues may be discovered during receipt, processing, or disposal 
of WASTE, most potentially noncompliant WASTE CONTAINERS are 
identified after the WASTE is emplaced. Locating the potentially 
noncompliant WASTE CONTAINER IMMEDIATELY supports the 
disposition and resolution of the potentially noncompliant WASTE 
CONTAINER. 

ACTION A.2.1 A WASTE CONTAINER may be noncompliant for a broad range of 
issues. Minor discrepancies could include paperwork errors and could be 
corrected quickly. Disposition of a noncompliant WASTE CONTAINER 
within 10 days provides adequate time to research potential issues and 
identify a path forward for resolution of regulatory concerns. If disposition 
of the noncompliant container cannot be completed within 10 days, a 
RESPONSE PLAN can be developed in accordance with ACTION A.2.2. 

ACTION A.2.2 In the event that ACTION A.2.1 cannot be completed within 10 days, then 
a RESPONSE PLAN SHALL be developed and submitted within ten (10) 
days of entry into Condition A to the CBFO for approval. The RESPONSE 
PLAN SHALL provide an evaluation of the available information on the 
noncompliant WASTE CONTAINER. The evaluation SHALL determine if 
the container can remain emplaced or if the container is required to be 
removed from the WIPP. A 10 day completion time is adequate to 
prepare a RESPONSE PLAN. 

Surveillance 
Requirements 

No SRs were identified that would assure compliance with the LCO. 
Other DOE sites are certified to prepare WASTE CONTAINERS for 
shipment to the WIPP site. The WASTE information on each SHIPPING 
CONTAINER is recorded in the WDS and is approved for shipment. At 
the WIPP, WASTE CONTAINERS are received and downloaded for 
disposal. The WIPP verifies shipping information upon receipt of the 
WASTE at the site but has no means to VERIFY the accuracy of the 
information entered into WDS. Thus, the WASTE CONTAINERS are 
considered compliant until WIPP is notified of a potential noncompliant 
container.  

continued
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B3/4.7 Noncompliant Container Response Program (continued) 

B3.7.1 Noncompliant Container Response (continued) 

Bases (continued) 
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B3/4.8 Waste Hoist System 

B3.8.1 Waste Hoist System - Brakes 

Bases  

Background 
Summary 

The main function of the Waste Hoist Brakes is to control movement of 
the Waste Hoist. For the Waste Hoist to be OPERABLE, the Waste Hoist 
Brakes must be IN-SERVICE. The OPERABILITY of the Waste Hoist 
Brakes represents the lowest functional capability of the system. The 
Waste Hoist Brakes work in conjunction with the Waste Hoist System to 
control movement of the conveyance up and down the Waste Shaft. 
There are two brake units mounted approximately 180 degrees apart on 
each brake disc of the hoist wheel. The Waste Hoist Brakes are designed 
so that either set of brakes can stop a fully loaded conveyance when they 
are IN-SERVICE. The disc brakes (four total) are spring set, and are 
released by applying hydraulic pressure. The brakes are normally in the 
applied position. The brakes are released when transporting WASTE, 
personnel, or equipment within the Waste Shaft. A redundant hydraulic 
power supply exists to supply hydraulic pressure to release the brakes. 
Each hydraulic power supply has its own motor, pump, and oil reservoir. 
There is an automatic switchover from the primary supply system to the 
standby supply system if the hydraulic pressure decreases below the set 
point. If for any reason the brake hydraulic pressure has not been 
released after the brake release signal is de-energized, a timed backup 
pressure-relief path exists to set the brakes (Ref. 3).  

Application to 
Safety 

The safety analysis (Ref. 1) event, CH/RH-WHB-28-001a, credits the 
Waste Hoist Brakes to prevent the uncontrolled movement of the Waste 
Shaft Conveyance: 

 Uncontrolled movement: 

- CH load is less than the counterweight and the hoist 
accelerates upward; terminal velocity is not reached. 

- CH load is greater than the counterweight and the hoist 
accelerates downward; terminal velocity is not reached. 

- RH load is greater than the counterweight and the hoist 
accelerates downward; terminal velocity is not reached. 

One loaded facility pallet’s MAR was determined as the primary 
contributor to dose for events involving damage of WASTE 
CONTAINERS caused by the uncontrolled movement of the conveyance. 
The mitigated consequences for event CH/RH-WHB-28-001a were 
determined to be low for the facility worker, moderate for the co-located 
worker, and low for the MOI. For this event, the Waste Hoist Brakes are 
credited to prevent the uncontrolled movement of the Waste Shaft 
Conveyance. 

continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 

Application to 
Safety 
(continued) 

Assumptions for the analyses include the following: 

 As a prerequisite to operation, the Waste Hoist Brakes are 
inspected as required by 30 CFR 57 “Mine Safety and Health 
Administration – Safety and Health Standards (MSHA) –
Underground Metal and Nonmetal Mines, Subpart R, “Personnel 
Hoisting’” (Ref. 2). The design, operation, and maintenance of the 
Waste Hoist meets or exceeds the criteria specified by 
30 CFR 57. 

 The Waste Hoist Brakes operate as designed and do not result in 
uncontrolled movement of the Waste Shaft Conveyance. 

LCO The LCO for the Waste Hoist Brakes requires them to be OPERABLE 
prior to transporting WASTE. Controls that ensure the OPERABILITY of 
the Waste Hoist Brakes are necessary to prevent the uncontrolled 
movement up and down the Waste Shaft Conveyance. The minimum 
capability is established by the following controls: 

 Waste Hoist Brakes are OPERABLE.  

MODE 

Applicability 

The events of concern involve uncontrolled movement of the Waste Shaft 
Conveyance. The MAR from CH contributes most to the dose for these 
events. CH or RH WASTE may be present in the WASTE SHAFT 
ACCESS AREA during WASTE HANDLING MODE. There are times 
when RH WASTE can be present on the RH side of the WASTE SHAFT 
ACCESS AREA when the Waste Hoist is NOT OPERABLE.  

PROCESS AREA 

Applicable 

WASTE may be present in the Conveyance Loading Room, the Waste 
Shaft Collar Room, and the Waste Shaft during WASTE HANDLING 
MODE. While in this MODE, WASTE is on the Waste Shaft Conveyance 
and transported down the Waste Shaft. The WASTE SHAFT ACCESS 
AREA is an area in the WHB that includes the Facility Cask Loading 
Room, Conveyance Loading Room, Waste Shaft Collar Room, Waste 
Hoist Tower, and the Waste Shaft. Therefore, WASTE HANDLING 
MODE is applicable to this LCO.  

continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 

ACTIONS 

ACTION A.1 In the event the Waste Hoist Brakes are declared NOT OPERABLE 
without WASTE present on the conveyance, SUSPEND WASTE 
HANDLING ACTIVITIES in the SHAFT ACCESS AREA. Suspending 
WASTE HANDLING ACTIVITIES IMMEDIATELY prevents any further 
movement of WASTE into the WASTE SHAFT ACCESS AREA and 
reduces MAR present in the WASTE SHAFT ACCESS AREA. 

ACTION A.2 Restore Waste Hoist Brakes to OPERABLE status PRIOR TO USE of the 
Waste Shaft Conveyance. During activities to repair the Waste Hoist 
Brakes and restore the Waste Hoist OPERABILITY, the hoist may be 
operated as necessary without performing a pre-operational check. After 
the brakes are repaired, pre-operational testing is required to VERIFY the 
brakes are in OPERABLE status and in IN-SERVICE. Repair of the 
Waste Hoist Brakes and restoration of the system may require an 
indefinite period of time. The completion time, PRIOR TO USE of the 
Waste Shaft Conveyance, is adequate to complete the necessary 
repairs. 

ACTION A.3 The OPERABILITY of the Waste Hoist Brakes is verified through 
pre-operational testing at the beginning of each shift PRIOR TO USE of 
the Waste Shaft Conveyance. The pre-operational test determines if the 
brakes are OPERABLE and can perform their safety function to prevent 
the uncontrolled movement of the Waste Shaft Conveyance. Therefore, 
the Waste Shaft Conveyance cannot be used without WASTE present if 
the Waste Hoist Brake system is NOT OPERABLE. Restoring the brakes 
to OPERABLE status PRIOR TO USE ensures the safe operation of the 
Waste Shaft Conveyance. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 
 
ACTIONS (continued) 
 

ACTION B.1 When the Waste Hoist Brakes are NOT OPERABLE and the 
Conveyance is loaded with WASTE either at the Collar or Waste Shaft 
Station, the Waste Hoist SHALL be declared NOT OPERABLE 
IMMEDIATELY. IMMEDIATELY declaring the Waste Hoist NOT 
OPERABLE prevents any further use of the Waste Hoist until the brakes 
are restored to an OPERABLE status. 

ACTION B.2 If Waste Hoist Brakes are NOT OPERABLE, conveyance is loaded with 
WASTE and is present  at the collar or at the Waste Shaft Station, do 
not introduce new CH WASTE into the WASTE SHAFT ACCESS AREA. 
A COMPLETION TIME of IMMEDIATELY is necessary to prevent the 
amount of MAR in the WASTE SHAFT ACCESS AREA that could 
contribute to the consequences of an accident.  

ACTION 
B.3.1/B.3.2/B.3.3 

If the Waste Hoist Brakes are NOT OPERABLE while WASTE is loaded 
on the Waste Conveyance at the Collar or at the Waste Shaft Station, 
remain in WASTE HANDLING MODE for up to 24 hours. Remaining in 
WASTE HANDLING MODE for 24 hours will allow adequate time to 
remove the WASTE from the Conveyance and place it in a SAFE 
CONFIGURATION. This completion time is adequate to determine the 
type of repairs necessary to restore the Waste Hoist Brakes to 
OPERABLE status. The completion time also allows adequate time for 
RH WASTE HANDLING to transfer WASTE from the HOT CELL 
COMPLEX INTO THE WASTE SHAFT ACCESS AREA (when 
applicable). 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 
 
ACTIONS (continued) 
 

 A SAFE CONFIGURATION could be emplacement in an 
UNDERGROUND DISPOSAL ROOM or returning the WASTE to the 
surface, whichever is the least vulnerable. Placing the WASTE in a 
SAFE CONFIGURATION minimizes the time-at-risk during WASTE 
HANDLING ACTIVITIES when WASTE is outside a CLOSED SHIPPING 
CONTAINER. A completion time of 24 hours is adequate to place the 
WASTE in a SAFE CONFIGURATION. 

The completion time also allows adequate time for RH WASTE 
HANDLING to transfer WASTE from the HOT CELL COMPLEX into the 
WASTE SHAFT ACCESS AREA (when applicable). In addition, this 
completion time of 24 hours is adequate to determine the type of repairs 
necessary to restore the Waste Hoist Brakes to OPERABLE status. 

ACTION B.4.1 Once WASTE is in a SAFE CONFIGURATION or in a DISPOSAL 
ROOM UNDERGROUND, SUSPEND WASTE HANDLING ACTIVITIES 
in the WASTE SHAFT ACCESS AREA IMMEDIATELY and restore the 
Waste Hoist Brakes PRIOR TO USE of the Waste Shaft Conveyance. 

ACTION B.44.2 Restore Waste Hoist Brakes to OPERABLE status PRIOR TO USE of the 
Waste Shaft Conveyance. During activities to repair the Waste Hoist 
Brakes and restore the Waste Hoist OPERABILITY, the Hoist may be 
operated as necessary without performing a pre-operational check. After 
the brakes are repaired, pre-operational testing is required to VERIFY the 
brakes are in OPERABLE status and in IN-SERVICE. Repair of the 
Waste Hoist Brakes and restoration of the system may require an 
indefinite period of time. The completion time, PRIOR TO USE of the 
Waste Shaft Conveyance, is adequate to complete the necessary repairs. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System – Brakes (continued) 

Bases (continued) 
 
ACTIONS (continued) 
 

ACTION B.4.3 When the brakes are restored, a pre-operational test SHALL be 
performed on the Waste Hoist Brakes. Pre-operational testing will 
VERIFY that the brakes are IN-SERVICE. The completion time, PRIOR 
TO USE of the Waste Shaft Conveyance, is required to ensure the 
brakes are IN-SERVICE and the Waste Hoist is returned to OPERABLE 
status. 

ACTION C.1 When the Waste Hoist Brakes are NOT OPERABLE and the Conveyance 
is loaded with WASTE between the collar and the Waste Shaft, the 
Waste Hoist SHALL be declared NOT OPERABLE IMMEDIATELY. 
IMMEDIATELY declaring the Waste Hoist NOT OPERABLE prevents any 
further use of the Waste Hoist until the brakes are restored to an 
OPERABLE status. 

ACTION C.2.1/2.2 If the Waste Hoist Brakes are NOT OPERABLE with WASTE loaded on 
the conveyance between the collar and the Waste Shaft Station, do not 
introduce new CH WASTE into the WASTE SHAFT ACCESS AREA. A 
COMPLETION TIME of IMMEDIATELY is necessary to prevent the 
amount of MAR in the WASTE SHAFT ACCESS AREA that could 
contribute to the consequences of an accident. Remain in WASTE 
HANDLING MODE. Remaining in WASTE HANDLING MODE FOR 48 
hours will allow adequate time to remove the WASTE from the 
conveyance and place it in a SAFE CONFIGURATION. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System - Brakes (continued) 

Bases (continued) 

ACTION C.3.1 Restore the brakes to OPERABILITY in 48 hours. The Conveyance could 
be located anywhere between the Collar and the Waste Shaft Station when 
the Waste Hoist Brakes are declared NOT OPERABLE. In this case, the 
WASTE cannot be removed from the Conveyance. A completion time of 
48 hours is adequate to restore the brakes to OPERABILITY so that the 
Conveyance may be repositioned at the Collar or the Waste Shaft Station.  

ACTION C.3.2 Move Conveyance to Collar or Waste Shaft Station IMMEDIATELY. A 
completion time of IMMEDIATELY is necessary to reduce the time-at-risk 
the WASTE is outside a CLOSED SHIPPING CONTAINER and the 
potential consequences of an accident. 

ACTION C.4.1 Once the Waste Shaft Conveyance has been relocated at the Collar or the 
Waste Hoist Station, remove the WASTE immediately. Immediately is 
needed to remove the WASTE from the conveyance and place the WASTE 
in a SAFE CONFIGURATION. 

ACTION C.4.2 Place the WASTE in a SAFE CONFIGURATION in 8 hours. A SAFE 
CONFIGURATION could be emplacement in an UNDERGROUND 
DISPOSAL ROOM or returning the WASTE to the surface, whichever is the 
least vulnerable. Placing the WASTE in a SAFE CONFIGURATION 
minimizes the time-at-risk during WASTE HANDLING ACTIVITIES when 
WASTE is outside a CLOSED SHIPPING CONTAINER. A completion time 
of 8 hours is adequate to place the WASTE in a SAFE CONFIGURATION. 

ACTION C.5 After the WASTE is in a SAFE CONFIGURATION, perform pre-operational 
testing on the Waste Hoist Brakes. The pre-operational testing SHALL be 
completed PRIOR TO USE of the Waste Shaft Conveyance. 

Surveillance Requirements 

SR 4.8.1.1 VERIFICATION that pre-operational testing is complete and the brakes are 
IN-SERVICE is required PRIOR TO USE of the WASTE Shaft Conveyance 
for waste handling activities. Failure to meet this surveillance requirement 
requires entry into Conditions A or B, as applicable. 

 continued
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B3/4.8 Waste Hoist System (continued) 

B3.8.1 Waste Hoist System - Brakes (continued) 

Bases (continued) 
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RECORD OF REVISION 
 

Revision 
Number 

Date 
Approved 

Description of Revision 

0 06/13/2005 Initial issue. 

1 01/04/2006  1. Clarified that there are only 2 layers of 
confinement in ID-RF-S3150-A even if more 
than 2 horsetails are present. 

2.  Updated waste stream volumes. 
3. Added chlorobenzene to Tables 4-2 and 6-5, 

and added a paragraph in Section 6.4.3.3 
explaining why D021 (chlorobenzene) was 
not assigned. 

4. Revised Tables 5-4 and 6-4 to include 
relative weight percentages of each 
radionuclide. 

5. Since IDC 003 drums with any amount of 
liquid are returned to the host site, the last 
paragraph in Section 5.4.4 is not necessary 
and was deleted. 

6. Added plastic ties as a possible drum bag 
closure method to ID-RF-S3114.   

7. Other editorial changes and corrections. 
8. Added plastic waste to the waste stream 

description and waste material parameters. 
9. Removed EPA hazardous waste number 

D043 from ID-RF-S3114 and D027 from 
ID-RF-S3150-A. 
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RECORD OF REVISION (Continued) 
 

Revision 
Number 

Date 
Approved 

Description of Revision 

2 11/16//2006  1. Added a summary of waste material 
parameter weight percentages for both 
waste streams.  

2. Added TRUCON Code SQ 154 to both waste 
streams.  

3. Deleted footnote in Section 2.2  
(CAR 06-025)  

4. Updated waste stream volumes and 
generation dates for both waste streams to 
reflect the inventory of waste containers that 
have been retrieved from the TSA at AMWT. 

5. Added trichlorofluoromethane as an  
F001- and F002-listed constituent to  
ID-RF-3114 based on an AK re-evaluation.  

6. Added a paragraph describing the removal of 
EPA hazardous waste number D043 from 
ID- RF-S3114.  

7. Added a paragraph describing the removal of 
EPA hazardous waste number D027 from 
ID- RF-S3150-A.  

8. Moved two drums with significant quantities 
of uranium from ID-RF-S3150-A to  
ID-RF-S3114 based on an AK re-evaluation.  

9. Made other editorial corrections and 
changes.  
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RECORD OF REVISION (Continued) 
 

Revision 
Number 

Date 
Approved 

Description of Revision 

3 07/31/2008 1. Updated waste stream volumes and  
generation dates for Waste Stream  
ID-RF-S3114 to reflect the inventory of  
waste containers that have been retrieved  
from the Transuranic Storage Area (TSA) at  
Advanced Mixed Waste Treatment Project  
(AMWTP).  

2. Revised Ignitibility and Corrosivity  
discussions for both waste streams to  
include more extensive descriptions of  
potential ignitable or corrosive liquids in the  
waste.  

3. Added prohibited quantities of liquids as a  
prohibited item for Waste Stream  
ID-RF-S3150-A.  

4. Updated Transuranic Waste Baseline  
Inventory Report reference to 2004 version.  

5. Other editorial changes as required.  
4 10/20/2009 1. Updated to add description of liquid  

remediation operations conducted by  
Advanced Mixed Waste Treatment Project  
(AMWTP) to Sections 4.3, 5.3, 5.5, 6.3, and  
6.5  

2. Added reference to Discrepancy Reports  
D013 and D014.  

3. Other editorial changes as necessary.  
5 08/24/2011 1. Updated to add description of liquid   

remediation operations conducted by   
Advanced Mixed Waste Treatment Project   
(AMWTP) to Sections 4.3, 5.3, 5.5, 6.3, and   
6.5.  

2. Revised to address permit modification  
changes in the November 30, 2010 Waste  
Isolation Pilot Plant Hazardous Waste  
Facility Permit, Waste Analysis Plan   
(WIPP-WAP).  

3. Other miscellaneous changes incorporated  
as necessary.  

4. Approximately 250 drums retrieved from Pits 
11 and 12 in the Subsurface Disposal Area 
(SDA) were added to waste  stream  
ID-RF-S3114.  
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RECORD OF REVISION (Continued) 
 

Revision 
Number 

Date 
Approved 

Description of Revision 

6 08/15/2012 1. Added 85-gallon drum packaging 
configuration.  

2. Updated waste stream description and   
waste stream ID-RF-S3114 Waste Material 
Parameter estimates based on additional  
radiography and visual examination data.  

3. Incorporated changes necessary to address 
concerns identified in the 2012 Idaho 
National Laboratory recertification audit.  

4. Other miscellaneous changes incorporated 
as necessary.  

7 09/28/2012 1. Revised Sections 4.3, 5.3, 5.4, 5.5, 6.3, 6.4,  
and 6.5 to add description of waste  
repackaging operations conducted by the  
Sludge Repackage Project (SRP) in the  
Accelerated Retrieval Area-V (ARP-V)  
enclosure.  

2. Other miscellaneous changes incorporated  
as necessary.  

8 02/28/2013 1. Revised to add United States   
Environmental Protection Agency (EPA)   
hazardous waste number (HWN) D008 to  
both waste streams.  

2. Other miscellaneous changes   
incorporated as necessary.  
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1.0 EXECUTIVE SUMMARY 
 

This acceptable knowledge (AK) Summary Report has been prepared for the Central 
Characterization Program (CCP) for contact-handled (CH) transuranic (TRU) 
immobilized organic liquid waste (waste streams ID-RF-S3114 and ID-RF-S3150-A) 
generated at the Rocky Flats Environmental Technology Site (formerly Rocky Flats 
Plant) in Golden, Colorado, and transferred to the Idaho National Laboratory (INL).  The 
waste is stored at Radioactive Waste Management Complex (RWMC) Transuranic 
Storage Area (TSA) at the INL.  This report was prepared in accordance with          
CCP-TP-005, CCP Acceptable Knowledge Documentation (Reference 1), to implement 
the AK requirements of Waste Isolation Pilot Plant Hazardous Waste Facility Permit, 
Waste Analysis Plan (WIPP-WAP) (Reference 2); and DOE/WIPP-02-3122, Transuranic 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WIPP-WAC)    
(Reference 3). 
 
The WIPP-WAP AK requirements are addressed in CCP-PO-001, CCP Transuranic 
Waste Characterization Quality Assurance Project Plan (Reference 5).  The WIPP-WAC 
AK requirements are addressed in CCP-PO-002, CCP Transuranic Waste Certification 
Plan (Reference 9).  Additionally, this report provides the AK information required by 
CCP-PO-003, CCP Transuranic Authorized Methods for Payload Control (CCP         
CH-TRAMPAC) (Reference 11).  
 
The CCP is tasked with certification of CH TRU waste for transportation to and disposal 
at the Waste Isolation Pilot Plant (WIPP).  This document was developed in accordance 
with procedure CCP-TP-005 (Reference 1), that directs how AK is collected, reviewed, 
and managed by the CCP.  The CCP is responsible for AK development in accordance 
with CCP-TP-005 and reviews and approves this AK Summary Report.  CCP maintains 
responsibility for this AK Summary Report and all CCP-TP-005 generated forms and 
records as quality assurance (QA) records.  In addition, CCP maintains a copy of the 
“historical source documents” as non-QA records.   
 
This AK Summary Report, along with referenced supporting documents, provides a 
defensible and auditable record of AK for immobilized organic liquid waste streams    
ID-RF-S3114 and ID-RF-S3150-A from the Building 774.  The references and AK 
source documents used to prepare this report are listed in Sections 8.0 and 9.0.        
The source documents cited throughout this report are identified by alphanumeric 
designations corresponding to a unique Source Document Tracking Number             
(i.e., C001, D001, M001, P001, and U001).   
 
This AK Summary Report includes information relating to Rocky Flats history, process 
operations, and waste management practices.  Information contained in this report was 
obtained from numerous sources, including historical document archives, generator and 
storage facility waste records and documents, and interviews with cognizant personnel.  
Additionally, AK generated by the Rocky Flats, the 3,100 cubic meters (m3) Project at 
INL, and the Advanced Mixed Waste Treatment Project (AMWTP) at INL, TRU waste 
certification programs for immobilized organic liquid wastes were compiled and 
incorporated into the CCP AK record for waste streams ID-RF-S3114 and  
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ID-RF-S3150-A.  This AK Summary Report includes original source documentation, AK 
reports, waste stream profiles, and confirmation data generated for Rocky Flats 
immobilized organic liquid wastes assessed by these programs.   
 
This AK Summary Report and supporting source documentation provide the mandatory 
waste program and waste stream-specific information required by the WIPP-WAP 
(Reference 2).  The AK sources referenced within this report by alphanumeric 
designators (i.e., C001, M001, P001, and U001) correspond to a unique CCP Source 
Document Tracking Number as defined in Section 3.0.   
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2.0 WASTE STREAM IDENTIFICATION SUMMARY 
 

Site Where TRU Waste Was Generated and Stored 
 
Generation Location:  
Rocky Flats Environmental Technology Site 
10808 Highway 93 
Golden CO, 80402 
U.S. Environmental Protection Agency (EPA) ID No. CO7890010526 

 
Storage Location: 
INL RWMC 
EPA ID No. ID4890008952 
 
Facility Where TRU Waste Was Generated 

 
This waste was generated at Rocky Flats in Building 774.  Refer to Section 4.1.2. 

 
Facility Mission 

 
Rocky Flats had two primary missions:  the production of triggers for nuclear weapons, 
and the processing of retired weapons for plutonium recovery.  The triggers, also known 
as pits, were the first-stage fission bombs used to initiate the second-stage fusion 
reaction in hydrogen bombs.  Plutonium metal was recovered from retired warheads 
and manufacturing residues for reuse (Refer to Section 4.2). 

 
Table 2-1.  Immobilized Organic Liquids Waste Stream Summary 
 

Waste Stream 
Number EPA Hazardous Waste Numbers (HWN) IDC/Description 

ID-RF-S3114 D008, D022, D026, D027, D028, D029, D030, 
D032, D034, D036, D037, F001, F002, F005  

003, Organic Setups 

ID-RF-S3150-A D008, D022, D028, D029, D030, D032, D034, 
D036, D043, F001, F002, F005  

700, OASIS Waste 

801, Solidified Organics 

 
2.1 Waste Stream ID-RF-S3114 

 

Summary Category Group: S3000 – Homogeneous Solids 
 

Waste Matrix Code Group: Solidified Organics 
 
Waste Matrix Code: S3114, Absorbed Organic Liquids 
 
TRUPACT-II Content (TRUCON) Code: ID 112/ID 212  
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Waste Stream Annual Transuranic Waste 
Inventory Report (ATWIR) ID:   IN-ID-RF-S3114  

 
Layers of Confinement: Maximum of two (2) layers 

 
Waste Stream Description:   

 
This waste consists of various organic liquids that were transferred to Building 774 
where they were immobilized using Micro-cel E® (a synthetic calcium silicate) to form a 
grease or paste-like material.  The organic liquids were primarily a mixture of oils and 
chlorinated solvents.  Small amounts of Oil-Dri® were sometimes added to the mixture 
as well.  This waste is assigned Item Description Code (IDC)    003, Organic Setups.  
Small quantities of soil and debris may be present including aluminum, cloth, leather, 
latex, and Silver Shield gloves, knives, cutters, drum filters, paper, wood, plastic bottles, 
plastic sleeving, bags, bag stubs, aprons, rubber bands and O-rings, glovebox gloves, 
high-efficiency particulate air (HEPA) filters, empty cans, graphite, glass, tile, metal liner 
baskets, lead items (e.g., lead tape, scrap lead, leaded rubber gloves, and lead seals), 
metal tools, and tray liners (Refer to Section 5.4.1). 
 
Based on generator reported radionuclides, the two predominant isotopes by mass are 
uranium-238 and plutonium-239.  A discussion relating to the radiological 
characterization of this stream is provided in Section 5.4.2. 
 
Prohibited items potentially in this waste stream are sealed containers greater than   
four liters, and prohibited liquids (Refer to Section 5.4.4). 
 
Organic setups may be packaged in different configurations.  There may be various 
combinations of rigid liners, polyethylene round bottom drum liners, polyethylene drum 
bags, and polyvinyl chloride (PVC) O-ring bags used to prepare 55-gallon drums for 
shipment.  Generally, Oil-Dri® was placed in the bottom of the rigid liner, if present, the 
round bottom liner or drum bag, and the O-ring bag.  Organic setup (IDC 003) waste 
was then placed in the O-ring bag.  When a drum was full, the drum liners were twisted 
and taped closed, the lid was secured with a bolted ring, and a tamper indicating device 
was attached to the drum.  Plastic ties (“zip-ties”) have also been used to seal the 
plastic drum bags.  Hydrogen diffusion rate testing of this supplemental sealing device 
indicates that it is an acceptable closure method.  Absorbent material Oil-Dri® or 
vermiculite may have been added to the top of the sealed drum bag, or used to fill the 
space between the outer, sealed polyethylene drum bag and the top of the 90-mil rigid 
liner. 
 
Based on a review of several waste packaging and inspection procedures, the original 
drum and rigid liner lids were not vented, nor did the rigid liner lid contain a vent hole 
when the waste was shipped from the Rocky Flats to INL.  As the drums are retrieved 
for characterization, they are vented and aspirated to ensure equilibration of any gases 
that may accumulated in the closed container.  The maximum number of confinement 
layers, however, is expected to be two.  The rigid liner must be vented and, therefore is 
not considered a layer of confinement.  
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Drums processed in the AMWTP Drum Treatment Facility (DTF) have the rigid liner lids 
cut out or removed or holes cut and confinement layer bag closures and/or plastic ties 
cut.  Horsetails (i.e., twist and tape bag closure) cut during these operations may be 
placed on top of the waste.  Drums processed in the Advanced Mixed Waste Treatment 
Facility (AMWTF) will have a rigid liner without a lid and one layer of confinement.  
Repackaged drums from the Sludge Repackage Project (SRP) will have a rigid liner 
without a lid and one layer of confinement consisting of a filtered liner bag.  Certified   
85- or 83-gallon drums containing vented 55-gallon drums with, a rigid liner without a lid, 
or a punctured rigid liner or with no rigid liner present.  A maximum of one layer of 
confinement due to the TRUCON code used to certify the 85- or 83-gallon drum    
(Refer to Section 5.5). 
 
Waste stream ID-RF-S3114 meets the WIPP-WAP waste stream definition.  The waste 
stream consists of waste materials that have common physical form, that contain similar 
hazardous constituents, and that are generated from a single process or activity. 
 
2.2 Waste Stream ID-RF-S3150-A 

 
Summary Category Group: S3000 – Homogeneous Solids 

 
Waste Matrix Code Group: Solidified Organics 

 
Waste Matrix Code: S3150, Solidified Homogeneous Solids 

 
TRUCON Code: ID 112/ID 212  

 
ATWIR ID: IN-ID-RF-S3150-A   

 
Layers of Confinement: Maximum of two (2) layers 

 
Waste Stream Description:   

 

This waste consists of various organic liquids immobilized into a solid monolith by the 
Organic and Sludge Immobilization System (OASIS) in Building 774.  Oil and 
chlorinated solvent mixtures were the primary liquids treated by OASIS.  The organic 
liquids were immobilized by mixing with water, ENVIROSTONE® emulsifier, accelerator, 
and gypsum cement.  The emulsifier was a polyethylene glycol ether, and the 
accelerator contained gypsum and potassium sulfate.  This waste may also include 
small amounts of metal and plastic wastes.  This waste is assigned IDC 700, OASIS 
Waste, and IDC 801, Solidified Organics – Building 774.  Repackaged solidified 
organics may also contain Oil Dri® and small quantities of sludge contaminated debris 
from reprocessing such as tray liners, plastic sheeting, bags, bag stubs, rubber bands, 
glovebox gloves, lead items (e.g., leaded rubber aprons), HEPA filters, and metal tools 
(Refer to Section 6.4.1). 
 
Based on generator reported radionuclides, the two predominant isotopes by mass are 
plutonium-239 or uranium-238.  A discussion relating to the radiological characterization 
of this stream is provided in Section 6.4.2. 
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Prohibited items potentially in this waste stream are sealed containers greater than   
four liters, and prohibited liquids (Refer to Section 6.4.4). 
 
Solidified organics may be packaged in different configurations.  There may be various 
combinations of rigid liner and polyethylene round bottom drum liners, polyethylene 
drum bags, and PVC O-ring bags.  When a drum was full, the drum liners were twisted 
and taped closed, the lid was secured with a bolted ring, and a tamper indicating device 
was attached to the drum.  Vermiculite and/or Oil-Dri® may have been added or used to 
fill the space between the outer, sealed polyethylene drum bag and the top of the 90-mil 
rigid liner.  The quantity of absorbent varied and some drums may contain no 
absorbent. 
 
Based on a review of several waste packaging and inspection procedures, the drum 
and rigid liner lids were not vented, nor did the rigid liner lid contain a vent hole when 
the waste was shipped from Rocky Flats to INL.  As the drums are retrieved for 
characterization, they are vented and aspirated to ensure equilibration of any gases that 
may have accumulated in the closed container.  The maximum number of confinement 
layers however is expected to be two.  The rigid liner must be vented and therefore is 
not considered a layer of confinement. 
 
In some instances, a drum may appear to contain three horsetails (i.e., twist and tape 
bag closure) because in addition to the two plastic bags that were twisted and taped 
closed, a bag stub remaining from a previous bag cut was put on top of the waste in the 
subsequent run.  In some cases, only two horsetails may be present because two or 
three bag stubs were collected in the glovebox before adding them to the top of the 
waste.  This resulted in some drums with what may appear to be four or five horsetails 
(two plastic bags that were twisted and taped closed plus two or three bag stubs).  
When the OASIS process first started, sometimes there were problems with the agitator 
tearing into the inner plastic bag.  In this instance, another plastic bag was put around 
the waste.  There will be very few drums like this because the problem was quickly fixed 
by attaching Tygon tubing to a vacuum pump and inserting the tubing between the rigid 
liner and the polyethylene drum liner bag which kept the agitator from contacting the 
plastic bag.  With any of these conditions, only the two plastic bags that were twisted 
and taped closed are considered layers of confinement. 
 
Drums processed in the AMWTP DTF have the rigid liner lids cut out or removed or 
holes cut and confinement layer bag closures and/or plastic ties cut.  Horsetails        
(i.e., twist and tape bag closure) cut during these operations may be placed on top of 
the waste. 
 
Repackaged drums from the SRP will have a rigid liner without a lid and one layer of 
confinement consisting of a filtered liner bag (Refer to Section 6.5). 
 
Waste stream ID-RF-S3150-A meets the WIPP-WAP waste stream definition.  The 
waste stream consists of waste materials that have common physical form, that contain 
similar hazardous constituents, and that are generated from a single process or activity. 
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3.0 ACCEPTABLE KNOWLEDGE DATA AND INFORMATION 
 

TRU waste destined for disposal at the WIPP must be characterized prior to shipment.  
The WIPP-WAP (Reference 2) requires the use of knowledge of the materials and 
processes that generate and control the waste to provide a clear and convincing 
argument about the characteristics of each waste stream.  The AK characterization 
documented herein complies with the requirements of the WIPP-WAP and was 
developed in accordance with CCP-PO-001 (Reference 5), and CCP-TP-005 
(Reference 1). 
 
This AK Summary Report includes information relating to the facility’s history, process 
operations, and waste management practices related to management and certification 
of the immobilized organic liquid waste streams ID-RF-S3114 and ID-RF-S3150-A.  
Information contained in this report was obtained from numerous sources, including 
historical reports, standard operating procedures, waste inventory information, historical 
confirmation results (visual examination [VE], real-time radiography [RTR], and 
headspace gas data), interviews with cognizant personnel, and waste packaging and 
shipping documentation.  The references and AK sources used to prepare this report 
are listed in Section 8.0.  The AK sources referenced within this report by an 
alphanumeric designator (i.e., C001, M001, P001, and U001) correspond to the Source 
Document Tracking Number using the following convention: 

 
 C – Correspondence (e.g., interview notes) 
 D – Discrepancy reports 
 M - Miscellaneous 
 P – Published documentation 
 U – Unpublished documents and databases 
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4.0 REQUIRED PROGRAM INFORMATION 
 

This section provides the waste management program information required by the 
WIPP-WAP (Reference 2).  Included are a brief history of Rocky Flats, a summary of 
the missions, a discussion of the operations associated with the generation of TRU 
immobilized organic liquid wastes, and descriptions of the TRU waste management 
programs at both Rocky Flats and INL.  Attachment 1, Acceptable Knowledge 
Documentation Checklist, for each waste stream (created in accordance with procedure 
CCP-TP-005) provides a list of TRU waste management program information required 
to be developed as part of the AK record (Reference 1).  This section satisfies those 
requirements. 
 
4.1 Facility Location and Description 
 
4.1.1 Facility Location 
 
Rocky Flats Environmental Technology Site (formerly Rocky Flats Plant) is located in 
northern Jefferson County, Colorado, approximately 16 miles northwest of downtown 
Denver.  The 6,550 acre government-owned and contractor-operated facility was part of 
the nationwide nuclear weapons production complex.  A map of the plant highlighting 
Building 774 which generated immobilized organic liquid TRU waste is provided in 
Figure 1, Rocky Flats Environmental Technology Site Map, at the end of this report 
(References P004 and P053). 
 
The drums of immobilized organic liquid waste from Rocky Flats are stored at the INL 
RWMC located approximately 51 miles west of Idaho Falls, Idaho.  The TSA is a 
58-acre area in the eastern section of the RWMC dedicated to the storage of TRU 
waste received at the RWMC after 1970.  TRU waste received from Rocky Flats was 
placed in retrievable storage on asphalt pads and covered with earth.  More recently, 
waste in drums and boxes was stored in metal buildings called storage modules.  Maps 
showing the location of the RWMC and TSAs are provided in Figure 2, Location of the 
INL Radioactive Waste Management Complex and Figure 3, Radioactive Waste 
Management Complex Map (References P508 and P509). 
 
4.1.2 Facility Description  
 
Ground breaking for the first permanent buildings at Rocky Flats began in 1951.  By 
1954, approximately 700,000 square feet of building space had been completed.  As the 
plant operations expanded, as much as 1.6 million square feet were occupied by 
manufacturing, chemical processing, plutonium recovery, and waste treatment 
operations.  Plutonium operations were located primarily in the 384 acre high-security 
area (Reference P053). 
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Building 774, Liquid Waste Processing Facility – When Building 774 was built in  
1953, its primary purpose was to treat radioactive aqueous waste from Building 771.  In 
1965, the Building 774 Grease Plant began processing organic liquid wastes generated 
from plutonium machining and other operations.  The Grease Plant shut down in  
1985 and was replaced by a new treatment process called the Organic and Sludge 
Immobilization System, or OASIS (References P052 and P053). 
 
4.2 Mission 
 
Rocky Flats had two primary missions during the period of operations from  
1952 through 1990:  the production of triggers for nuclear weapons, and the processing 
of retired weapons for plutonium recovery.  The triggers, also known as pits, were the 
first-stage fission bombs used to initiate the second-stage fusion reaction in hydrogen 
bombs.  Plutonium (Pu) metal was recovered from retired warheads and manufacturing 
residues and was also imported from the Hanford Reservation in Washington State and 
the Savannah River Plant in South Carolina (References P004 and P053). 
 
In general, the plant’s primary mission changed little from 1952 until 1990 when 
plutonium operations were suspended.  In the early 1960s, the U.S. Atomic Energy 
Commission (AEC) implemented the single mission concept to reduce redundant 
operations between AEC facilities.  At that time, Rocky Flats became the primary 
manufacturer for nuclear weapons triggers.  With the exception of periodic refinements, 
only three trigger configurations were manufactured at the plant.  The first two trigger 
designs were solid units manufactured primarily of uranium, similar to the devices used 
during World War II.  In 1957, the trigger design was changed to sealed hollow spheres 
which were manufactured with much less uranium and more plutonium.  This design 
change resulted in lighter, smaller, and more powerful weapons (Reference P053). 
 
The general design of the trigger has not changed dramatically since 1958, although 
modifications to the relative amounts of metals, dimensions, and other features of the 
parts were modified over the years.  The plant also supported weapons development 
programs responsible for fabricating, testing, and assembling parts with new geometries 
or metal compositions.  Because of the plant’s metal manufacturing capabilities, Rocky 
Flats often fabricated other weapons parts, including components made of stainless 
steel and beryllium (Reference P053). 
 
4.2.1 Defense Waste Assessment 
 
The WIPP-WAC (Reference 3) requires generator sites to use AK to determine if the 
TRU waste streams to be disposed at WIPP meet the definition of TRU “defense” 
waste.  Based on guidance from the U.S. Department of Energy (DOE), a TRU waste is 
eligible for disposal at WIPP if it has been generated in whole or part by one of the 
atomic energy defense activities listed in Section 10101(3) of the Nuclear Waste Policy 
Act of 1982 (NWPA) (Reference 6).  As previously described, the atomic energy 
defense activity that applies to the TRU wastes generated by Rocky Flats is weapons 
activities. 
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4.2.2 Spent Nuclear Fuel and High-Level Waste Assessment 
 
The Waste Isolation Pilot Plant Land Withdrawal Act bans the disposal of spent nuclear 
fuel and high-level waste, as defined by the NWPA, at WIPP.  According to the NWPA, 
spent nuclear fuel is “fuel that has been withdrawn from a nuclear reactor following 
irradiation, the constituent elements of which have not been separated by 
reprocessing.”  High-level waste is defined by the NWPA as “the highly radioactive 
material resulting from the reprocessing of spent nuclear fuel, including liquid waste 
produced directly in reprocessing and any solid material derived from such liquid waste 
that contains fission products in sufficient concentrations, and other highly radioactive 
material that the Commission, consistent with existing law, determines by rule requires 
permanent isolation (References 6 and 14).”  
 
Rocky Flats did not have a reactor, and the waste does not contain irradiated fuel 
elements withdrawn from a reactor (References P004 and P053).  Therefore, the waste 
is not spent nuclear fuel or high-level waste and is eligible for disposal at WIPP 
(References 3 and 6). 

 
4.3 Description of Waste Generating Process 
 
Organic liquid wastes from numerous buildings on site were transferred to Building 774 
for treatment.  The liquids were then treated as described in the following sections. 
 
4.3.1 Organic Liquid Waste Generation 
 
The organic liquids were transferred to Building 774 by pipeline or in containers.  The 
organic liquids originated in Buildings 334, 371, 443, 444, 447, 559, 707, 776, 777, 778, 
779, 865, 881, 883, and 991 (References U040 and U043).  In about 1985, organic 
wastes were segregated into either low-level or TRU tank systems.  Prior to this, 
low-level and TRU liquids were collected together (Reference U040). 
 
Waste oils and solvents were generated primarily in Buildings 707 and 777.  A cutting 
oil, usually Texaco Regal® A (a nonhazardous oil similar to Regal® R&O 32), flowed 
onto a part during machining (References P052, P077, and P518).  After machining, the 
part was rinsed to remove residual oil.  Various solvents were used to rinse machined 
parts and degrease tools.  These included carbon tetrachloride, 
1,1,2-trichloro-1,2,2-trifluoroethane, 1,1,1-trichloroethane, trichloroethylene, and 
tetrachloroethylene.  Ultrasonic cleaner baths using 1,1,1-trichloroethane were used to 
clean parts.  Metal turnings and scrap were cleaned in carbon tetrachloride baths before 
forming the turnings into briquettes (References P052, P053, and P077).   
 
Trichloroethylene was replaced by 1,1,1-trichloroethane for vapor degreasing of 
plutonium parts beginning around 1973.  By the end of 1974, trichloroethylene remained 
in use in only one plutonium operation, and by February 1975, was used only in 
research and analytical activities (Reference P023).  Since 1985, the solidified organic 
waste was derived almost exclusively from Buildings 707 and 777 (Reference U040). 
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A logbook was used in Building 774 to record the types of organic waste and generation 
source of the liquids that made up the immobilized organic liquids wastes.  The date of 
treatment, generation location, waste description, and volume of waste were entered in 
the logbook.  A description of the organic liquids and the buildings from which they 
originated are presented in Table 4-1, Organic Liquid Wastes Identified in Building 774 
Logbooks (References U040 and U043).  Information in parentheses does not appear in 
the logbook but is provided as clarification. 
 
Table 4-1.  Organic Liquid Wastes Identified in Building 774 Logbooks 
 

Building Organic Liquid Waste Description 

334 Waste oil, PCBs (polychlorinated biphenyls), Zyglo (Zyglo is a dye penetrant compound 
containing fluoranthene, petroleum distillates, and kerosene) (Reference P142) 

371 Oil 

443 Oil 

444 Oil, trichlor (assumed to be 1,1,1-trichloroethane), Freon 

447 Oil 

559 Pump oil, oil, toluene/H3 (assumed to be tritium), silicon oil, organic waste (xylene/DHDECMP 
[dihexyl-n,n-diethylcarbamoyl methylphosphonate]) (References C032 and C086) 

707 Oil samples, hydraulic oil 

771 Oil, etch solution, Freon oil, oil/CCl4, mixed organics, halocarbon oil, TBP (assumed to be tributyl 
phosphate), organic extract, Chlorothene (Chlorothene is a trade name for 1,1,1-trichloroethane) 

776 Engine oil, tube oil, lathe cutting oil 

777 Coolant oil/CCl4, perc (assumed to be tetrachloroethylene), trichloroethylene 

778 Oil, Pydraul oil (Pydraul products are hydraulic oils containing triphenyl phosphate, trialkylphenyl 
phosphates, and alkyl aryl phosphates) (Reference P091) 

779 Hydraulic oil, equipment oil, H3 (assumed to be tritium)/toluene, Freon 

865 Beryllium waste oil 

881 Oil, machine coolant, perchlor (assumed to be tetrachloroethylene), waste cocktail (assumed to 
be scintillation cocktail), Varsol oil (Varsol is a trade name petroleum solvent containing primarily 
saturated hydrocarbons and less than 2 percent toluene, xylene, and ethyl benzene) (Reference 
P084) 

883 Oil, cooling solvent, D-38 (depleted uranium) oil, oil and perk (assumed to be 
tetrachloroethylene) 

991 Coolant, band saw coolant 

 
In addition to information obtained from treatment logbooks, other sources of 
information were reviewed to identify potential organic chemicals treated in 
Building 774.  This information is presented in Table 4-2, Organic Liquid Wastes 
Generation. 
  



CCP-AK-INL-005, Rev. 8  Effective Date:  02/28/2013 
CCP Acceptable Knowledge Summary Report Page 21 of 75 
 

Controlled 
Copy 

Table 4-2.  Organic Liquid Wastes Generation 
 

Chemical Use 

1,1,1-Trichloroethane  Plutonium fabrication (References P060, P079, and P520) 

Research and development (References P079 and P520) 

Analytical laboratory reagent (References P053 and P076) 

Metallography laboratory (Reference P520) 

1,1,2-Trichloro-1,2,2-triflouroethane 
(Freon TF) 

Plutonium fabrication (References P060 and P079) 

Depleted uranium fabrication (Reference P520) 

Beryllium fabrication (Reference P520) 

Stainless-steel fabrication (Reference P520) 

Research and development (Reference P520) 

Analytical laboratory reagent (References P052 and P076) 

1,1-Dichloroethylene Analytical laboratory reagent (Reference P052) 

1,2-Dichloroethane Analytical laboratory reagent (Reference P052) 

2-Ethoxyethanol  Analytical laboratory reagent (Reference P052) 

Acetone Plutonium fabrication (Reference P520) 

Beryllium fabrication (Reference P520) 

Research and development (Reference P062) 

Analytical laboratory reagent (References P052 and P076) 

Benzene  Plutonium fabrication (Reference P053) 

Analytical laboratory reagent (References P053 and P076) 

Carbon disulfide  Analytical laboratory reagent (Reference P076) 

Carbon tetrachloride Plutonium fabrication (References P060 and P520) 

Analytical laboratory reagent (References P053 and P076) 

Chloroform  Analytical laboratory reagent (References P053 and P076) 

Research and development (Reference P052) 

Chlorobenzene Analytical laboratory reagent (Reference P081) 

Cyclohexane  Analytical laboratory reagent (Reference P081) 

Decane Analytical laboratory reagent (Reference P076) 

Dodecane Analytical laboratory reagent (Reference P076) 

Ethanol  Plutonium fabrication (Reference P520) 

Beryllium fabrication (Reference P520) 

Research and development (References P062 and P520) 

Metallography laboratory (Reference P520) 
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Table 4-2.  Organic Liquid Wastes Generation (Continued) 
 

Chemical Use 

Ethyl benzene Depleted uranium fabrication (Reference P052) 

Research and development (Reference P052) 

Analytical laboratory reagent (Reference P052) 

Ethyl ether Analytical laboratory reagent (Reference P076) 

Hexadecane Analytical laboratory reagent (Reference P076) 

Hexane Analytical laboratory reagent (References P076 and P520) 

Isooctane Analytical laboratory reagent (Reference P076) 

Isopropanol  Beryllium fabrication (Reference P520) 

Analytical laboratory reagent (References P052 and P076) 

Methanol  Research and development (Reference P062) 

Analytical laboratory reagent (References P052 and P076) 

Methyl ethyl ketone Research and development (References P052 and P062) 

Analytical laboratory reagent (Reference P052) 

Methylene chloride  Research and development (References P052 and P062) 

Analytical laboratory reagent (References P053 and P076) 

Naphthalene Analytical laboratory reagent (Reference P076) 

Nitrobenzene Analytical laboratory reagent; non-solvent use (Reference P052) 

Oil Plutonium fabrication (References P060, P078, and P079) 

Depleted uranium fabrication (Reference P520) 

Equipment lubrication (References P061, P077, P078, P082, and 
P520) 

Hydraulic equipment (References P060, P061, P078, and P079) 

Petroleum ether Analytical laboratory reagent (Reference P076) 

Tetrachloroethylene Plutonium fabrication (Reference P520) 

Depleted uranium fabrication (Reference P053) 

Stainless-steel fabrication (Reference P520) 

Analytical laboratory reagent (References P052 and P053) 

Toluene  Analytical laboratory reagent (References P052 and P076) 

Trichloroethylene  Plutonium fabrication (References P023 and, P052) 

Beryllium and uranium fabrication (Reference P053) 

Stainless-steel fabrication (Reference P520) 

Analytical laboratory reagent (References P053 and P076) 

Decontamination solvent (Reference P053) 

Xylene  Analytical laboratory reagent (References P052 and P076) 
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4.3.2 Organic Liquid Waste Treatment 
 
In 1965, the Building 774 Grease Plant began processing organic liquid wastes 
generated from plutonium machining and other operations.  In this process, the organic 
liquids were processed through an extruder with a synthetic calcium silicate called 
Micro-cel E® to form a grease or paste-like material (References P002, P024, and 
P517).  A more detailed description of this process is provided in Section 5.3. 
 
Although the calcium silicate was thought to produce an acceptable waste form, it was 
later determined to cause problems with water desorption.  Beginning in 1983, the 
suitability of various other solidification media were investigated using simulated TRU 
organic waste (i.e., non-radioactive).  The media investigation included 
ENVIROSTONE® gypsum cement, Type I Portland cement, Portland cement with 
Oil-Dri® clay absorbent, gypsum cement with Portland cement, and gypsum cement with 
clay absorbent.  Evaluation of the various solidification media was based on suitability 
for immobilizing organic wastes, waste loading efficiency, required set time, production 
of a free-standing monolithic solid containing no free liquid, and the estimated cost of 
production-scale operation.  ENVIROSTONE® gypsum cement proved most applicable 
to the organic wastes handled by the Building 774 Liquid Waste Processing Facility 
(References P002, P519, and U010). 
 
The Grease Plant shut down in 1985 and was replaced by the new ENVIROSTONE® 
process called the OASIS.  In this process, the liquids were immobilized by mixing with 
water, and ENVIROSTONE® emulsifier, accelerator, and gypsum cement to produce a 
solid monolith (References P016, P052, and P053).  A more detailed description of this 
process is provided in Section 6.3. 
 
4.3.3 Waste Repackaging and Liquid Waste Remediation  
 
Drums of solidified organic waste containing liquids are remediated and or repackaged 
in the AMWTP DTF, located in Building WMF-628; the AMWTF), Building WMF-676; or 
the SRP.  In the DTF drums are processed to remove liquids as necessary by liquid 
absorption with Aquaset-llG or Micro-cel E® or shaker table operations.  As part of the 
processing, the rigid liner lids are cut out or removed and all layers of confinement are 
breached.  Rigid liner lids may be replaced provided vent holes are visible by RTR.  
Other operations conducted may include drum rigid liner removal and repackaging, 
replacing drum lids, and over packing or un-over packing 55-gallon drums in 83- or    
85-gallon drums (References C515, P535, and P536). 
 
Drums repackaged in the AMWTF will be characterized by VE to remove prohibited 
items including liquids through absorption as necessary with Micro-cel E®     
(References C518 and P536). 
 
Drums repackaged in the SRP will be characterized by VE in the Accelerated Retrieval 
Project-V (ARP-V) enclosure to breach layers of confinement, segregate prohibited 
items, and remove liquids as necessary with granular absorbent such as Oil Dri® 
(References C522, P542, P543, P544, and P545). 
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4.4 TRU Waste Management  
 
Waste materials contaminated with TRU radionuclides were generated during the 
fabrication, assembly, and processing of nuclear weapons components.  The term 
“transuranic” refers to the man-made actinide elements with atomic numbers greater 
than uranium (atomic number 92).  Plutonium and americium are the primary TRU 
actinides encountered in DOE weapons facilities, including Rocky Flats 
(Reference P020).  Since the mid 1980s, the DOE has defined TRU waste as materials 
contaminated with greater than or equal to 100 nanocuries (nCi) of alpha-emitting TRU 
radionuclides with a half-life greater than 20 years per gram (g) of waste. 
 
After containers were assayed, they were sent to Building 776 for inspection.  
Containers would undergo a physical inspection that included content verification, free 
liquid detection, and a waste packaging conformance check.  Rejected waste packages 
were returned to the generator for corrective action (References P014 and P043).  As a  
final quality assurance verification, RTR was performed on each container to verify 
correct contents and the absence of free liquids (Reference P001). 
 
4.4.1 Types and Quantity of TRU Waste Generated 
                                                              
Waste streams ID-RF-S3114 and ID-RF-S3150-A are characterized under the 
Resource Conservation and Recovery Act (RCRA) as hazardous waste.  These wastes 
have been historically managed at Rocky Flats and INL as mixed waste.  The physical, 
radiological, and chemical characteristics of these wastes are presented in         
Sections 5.4 and 6.4.  The approximate number of 55-gallon drums by IDC in each 
waste stream is provided in Table 4-3, Waste Stream Volumes (References C521, 
D005, P515, P539, and U092). 
 
Table 4-3.  Waste Stream Volumes 
 

Waste Stream Number Item Description Code Number of 55-Gallon Drums 
ID-RF-S3114 003 9,8791 

ID-RF-S3150-A 700 60  

801 798   
1.  This includes 836 drums overpacked in 85-gallon drums to be certified and shipped to WIPP in the 85-gallon 

drums. 
 

4.4.2 Correlation of Waste Streams Generated from the Same Building and Process    
 
The WIPP-WAP defines a waste stream as waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single 
process or activity.  Although IDCs 003, 700, and 801 were generated by organic liquid 
waste treatment operations in Building 774, the treatment process that produced IDC 
003 was different from that of IDCs 700 and 801 resulting in two distinctly different 
waste forms.  Therefore, two separate waste streams were delineated.  The delineation 
of these waste forms as two separate waste streams is consistent with the Rocky Flats, 
AMWTP, and 3,100 m3 TRU Waste Programs for the same IDCs (References P507, 
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P516, P521, P522, and U099).  CAO-95-1121, Revision 3, Transuranic Waste Baseline 
Inventory Report (TWBIR) and ATWIR Identification Numbers assigned to this waste 
are identified in Table 4-4, ATWIR Identification Numbers. 
 
Table 4-4.  ATWIR Identification Numbers 
 

Waste Stream Number 1995 TWBIR (Reference 7) 2012 ATWIR (Reference 8)   
ID-RF-S3114 IN-W167.149, IN-W167.926, 

IN-W309.609, IN-W309.610  
IN-ID-RF-S3114    

ID-RF-S3150-A IN-W164.153, IN-W164.1060 IN-ID-RF-S3150-A    

 
Container specific AK information has been reviewed for every drum in waste streams 
ID-RF-3114 and ID-RF-S3150-A to verify the physical composition (i.e., verify the 
assigned IDC) and area of generation (container prefix) assuring that each container 
was generated by the Rocky Flats operations described in this report.  Each container 
evaluated will be incorporated into the most current AK Containers List (refer to 
Section 7.0). 
 
4.5 Waste Identification and Categorization Schemes 
 
When waste was initially packaged, it was segregated by the type of waste matrix and 
identified by an IDC.  IDCs are a series of three-digit numbers used to identify nuclear 
material forms or process materials (References P004 and P063).  The IDCs assigned 
to the waste in this waste stream are as follows (Reference P507):   
 
 IDC 003, Organic Setups 
 IDC 700, OASIS Waste 
 IDC 801, Solidified Organics – Building 774 
 
Refer to Sections 5.4.1 and 6.4.1 for a more detailed description of these IDCs. 
 
Once a drum was full, a prefix and serial number were assigned by nuclear material 
accountability personnel.  The prefix corresponds to a material balance account (MBA) 
used to control the transfer of nuclear material.  The MBA can be correlated to an area 
within a particular building.  The prefix is identified by the middle part of the container 
number (i.e., 0743 is the prefix for drum number IDRF074311598).  The last five digits 
of the drum number are the serial numbers that indicate the sequence in which drums 
were packaged within a given prefix (References C170, C184, P090, P502, P505, 
U059, and U069). 
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Organic setups or “grease” historically generated prior to the development of  
IDC 003 (prior to 1971) are categorized as “743 series sludge” or “743 grease” 
(References C516, P532, and P537).  Drums of the pre-IDC 003 grease assigned  
IDC RF-743 are considered part of the ID-RF-S3114 waste stream.  These RF-743 
drums were retrieved from Pits 11 and 12 in the subsurface disposal area (SDA) 
(References C518, P536, and P539). 
 
4.6 Waste Certification Procedures 
 
In the CCP program under which the subject waste streams will be certified for 
shipment to WIPP, CCP-TP-005 (Reference 1), directs compilation and confirmation of 
AK.  CCP certifies TRU waste under the program described in CCP-PO-002  
(Reference 9). 
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5.0 REQUIRED WASTE STREAM INFORMATION – WASTE STREAM 
ID-RF-S3114 

 
This section presents the mandatory AK for waste stream ID-RF-S3114 required by the 
WIPP-WAP (Reference 2).  Attachment 1 for this waste stream (created in accordance 
with procedure CCP-TP-005) provides a list of TRU waste stream information required 
to be developed as part of the AK record (Reference 1). 
 
5.1 Area and Building of Generation 
 
Waste stream ID-RF-S3114 was generated by the Grease Plant in Building 774 
(References P090, P502, P505, U059, U069, and U505). 
 
5.2 Waste Stream Volume and Period of Generation 
 
The volume and generation date range for the drums that have been evaluated for 
inclusion in waste stream ID-RF-S3114, as well as the projected volumes, are 
presented in Table 5-1a, Waste Stream ID-RF-S3114 Volume and Generation Dates 
(References  C517, C521, M001, P515, P539, and U092).  The specific container 
numbers are provided in the AK Container List (refer to Section 7.0). 
 
Table 5-1a.  Waste Stream ID-RF-S3114 Volume and Generation Dates  
 

Item 
Description 

Code 

Current Volume Future Projections 

Total2 
Number of 

55-Gallon Drums2 
Generation 
Date Range 

Number of 
55-Gallon Drums1 

003 7,440  6/1968 – 4/1998  2,439   9,879  

1.  These drums are either in accessible storage without filter vents or remain in retrievable storage on pads under 
earthen cover. 

2.  The current volume and total volume includes 836 drums overpacked in 85-gallon drums to be certified and 
shipped to WIPP in the 85-gallon drums (Reference C521). 

 

The Grease Plant shut down in 1985 and was replaced by the OASIS process.  Waste 
stored at the TSA with closure dates later than 1986 are the result of waste 
characterization activities, such as VE or repackaging (References P052 and P507). 
 
5.3 Waste Generating Activities 
 
Waste stream ID-RF-S3114 consists of immobilized organic liquids produced in the 
Grease Plant.  In this process, the organic liquids were processed through an extruder 
with Micro-cel E®, a synthetic calcium silicate (References P002 and P517).  Small 
amounts of Oil-Dri® absorbent were sometimes added to the mixture as well 
(Reference P024).  The amounts of materials added to the mixture were not metered; 
however, the operator would adjust the composition if the outgoing mixture did not have 
a paste-like consistency.  The mixture would then drop into a PVC O-ring bag contained 
in a 55-gallon drum (Reference P016).  The composition of organic setups was 
approximately 30-gallons of liquid organic waste to 100 pounds of Micro-cel E® 
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(Reference P024).  The Grease Plant is illustrated in Figure 4, Grease Plant 
(Reference P052). 
 
As described in Section 4.3.3 drums in this waste stream are remediated in the AMWTP 
DTF, AMWTF, or SRP.  The drums are processed in the DTF to breach layers of 
confinement, segregate prohibited items, and remove liquids as necessary by liquid 
absorption and/ or shaker table operations.  Other operations conducted may include 
rigid liner removal and repackaging, and drum over packing and un-over packing.  
Secondary waste items, such as leather, latex, and Silver Shield gloves, knives, cutters, 
drum filters, and plastic sleeving and aprons, may be packaged in the remediated 
drums (References C515, P535, and P536). 
 
Drums repackaged in the AMWTF and SRP will be characterized by VE to breach 
layers of confinement, segregate prohibited items, and remove liquids as necessary by 
absorption (References C518, C522, P536, P542, P543, and P544).  Incidental spills of 
waste material during SRP reprocessing activities will be collected with small quantities 
of surrounding soil and included with the sludge (References P542, P543, and P546). 
 
5.4 Type of Wastes Generated 
 
This section describes the process inputs, Waste Matrix Code assignment, radionuclide 
contaminants, and hazardous waste determinations for waste stream ID-RF-S3114. 
 
5.4.1 Material Input Related to Physical Form 
 
Waste stream ID-RF-S3114 consists of organic liquids that have been mixed with an 
absorbent material.  The following is a description of this waste: 
 
IDC 003, Organic Setups:  This waste consists of various organic liquids that were 
transferred to Building 774 where they were immobilized using Micro-cel E® (a synthetic 
calcium silicate) to form a grease or paste-like material (References P002, P024, and 
P517).  The organic liquids were primarily oil and chlorinated solvent mixtures 
(References P016, P024, P052, and P518).  Small amounts of Oil-Dri® were sometimes 
added to the mixture as well (References P024, P542, P543, and P544).  Sludge 
repackaged in the SRP may also include small quantities of solidified decontamination 
solution and soil.  Equipment in the ARP-V enclosure may be decontaminated with 
water and Simple Green prior to maintenance and the resulting liquid absorbed with  
Oil- Dri® and added to the sludge (Reference C522).  Incidental spills of waste material 
during reprocessing activities will be collected with small quantities of surrounding soil 
and included with the sludge (References P542, P543, and P546).  Small quantities of 
debris may be present including aluminum, cloth, leather, latex, and Silver Shield 
gloves, knives, cutters, drum filters, paper, wood, plastic bottles, plastic sleeving, bags, 
bag stubs, aprons, rubber bands and O-rings, glovebox gloves, HEPA filters, empty 
cans, graphite, glass, tile, metal liner baskets, lead items (e.g., lead tape, scrap lead, 
leaded rubber gloves, and lead seals), metal tools, and tray liners (References C515, 
D023, D024, P024, P535, P536, P542, P543, P544, U517, U518, U519 and U520). 
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5.4.1.1 Waste Matrix Code 
 
As described in Section 5.4.1, this waste stream is comprised of organic liquids that 
have been mixed with an absorbent material.  Therefore, Waste Matrix Code S3114, 
Absorbed Organic Liquids, is applied to waste stream ID-RF-S3114.  The definition of 
this Waste Matrix Code is provided in DOE/LLW-217, DOE Waste Treatability Group 
Guidance (Reference 10).  This category includes waste that is at least 50 percent, by 
volume, inorganic particulate absorbent with absorbed organic liquids (Reference 
D004). 
 
5.4.1.2 Waste Material Parameters 
 
The predominant waste material parameters associated with waste stream                 
ID-RF-S3114 are: 
 
 Organic matrix (absorbent and organic liquid mixture) 
 Other inorganic materials (Oil-Dri® or vermiculite)1 
 Steel (packaging materials) 
 Plastic (packaging materials) 
 Cellulosics (paper and wood) 
 
To estimate the waste material parameter weight percentages for waste stream   
ID-RF-S3114, data were obtained from CCP, AMWTP, and the WIPP Waste 
Information System (WWIS) database as of October 3, 2006.  The CCP and AMWTP 
data were derived from RTR and VE of Rocky Flats absorbed organic liquid wastes by 
the CCP and AMWTP TRU waste certification programs at INL.  The WWIS data were 
derived from RTR and VE of Rocky Flats absorbed organic liquid wastes by the Rocky 
Flats TRU waste certification program.  
 
The number of containers from the Rocky Flats TRU waste certification program that 
were evaluated is 11.  The number of containers from the CCP and AMWTP TRU waste 
certification programs that were evaluated is 2,932.  The current volume of waste 
stream ID-RF-S3114 is 7,440 containers.  Therefore, these 2,932 containers represent 
39 percent of the current CCP waste stream volume.  The original closure dates for the 
7,440 containers in this waste stream range from October 1969 to September 1988.    
There are more than 2,000 containers in the waste stream generated before         
August 1975, but only 17 containers generated after February 1986.  Although the 
evaluation is based on a relatively small percentage of the waste stream, the Grease 
Plant was a waste treatment process that produced a consistent sludge-like material, 
and that process did not change during this time period.  It is not expected that the 
waste generated prior to 1975 would be dissimilar to the wastes that have undergone 
RTR and VE.  Therefore, the WWIS data for these 2,943 containers are representative 
of waste stream ID-RF-S3114 as a whole.  

                                            
1 Additional absorbents (e.g., Oil-Dri® or vermiculite) were sometimes added on top and bottom of the 
waste inside and outside the plastic bag.  These absorbents may not be distinguishable from the organic 
matrix. 
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A statistical analysis of the data was performed, the results of which are presented in 
Table 5-1b, Waste Stream ID-RF-S3114 Waste Material Parameter Weights.  This 
evaluation is documented in a memorandum (included with Attachment 6) as required 
by CCP-TP-005 (Reference 1).  
 

Table 5-1b.  Waste Stream ID-RF-S3114 Waste Material Parameter Weights  
 

Waste Material Parameter Average Weight Percent Weight Percent Range 
Iron-Based Metals/Alloys 0. 53% 0.0 – 17.22% 

Aluminum-Based Metals/Alloys <0.01% 0.0 – 0.01% 

Other Metals <0.01% 0.0 – 2.44% 

Other Inorganic Materials 1.96% 0.0 – 7.28% 

Cellulosics 0.02% 0.0 – 9.95% 

Plastics (waste materials) 0. 84% 0.0 – 5.06% 

Rubber <0.01% 0.0 – 8.36% 

Organic Matrix 96.58% 75.65 – 100% 

Inorganic Matrix 0.0% 0.0 – 0.0% 

Soils/Gravels <0.01% 0.0 – <0.01%  

 Total Inorganic Waste Average 2.49%   

Total Organic Waste Average 97.51%   

 
5.4.2 Radiological Characterization 
 
Historical assay values for waste drums were obtained from radiochemical analyses of 
batch treatments or analysis results of individual bottles and drums that were received 
for processing.  Average values were usually assigned to waste drums 
(References P016 and P024).  Documented assay results and treatment logbook 
descriptions for this waste indicate the presence of plutonium, americium-241, tritium, 
uranium-235, and uranium-238 (References P016, P024, P033, and U040). 
 
TRU waste oils and solvents were generated primarily in Buildings 707 and 777.  
Radionuclide contamination in waste from Building 707 primarily consisted of 
weapons-grade plutonium from fabrication operations (References P052 and P053).  
Building 777 performed disassembly of site-return parts and fabrication operations 
(References C184, P052, and P079).  Waste from fabrication operations will be 
contaminated with weapons-grade plutonium and enriched uranium.  Wastes generated 
by disassembly operations will be contaminated with site-return plutonium (higher 
americium-241 decay product) and enriched uranium (References C184 and P079).  
Tritium may also be present from disassembly and subsequent processing of site-return 
components (Reference P053).  The isotopic compositions of weapons-grade plutonium 
and enriched uranium are presented in Section 5.4.2.2. 
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Waste oils or solvents contaminated with depleted uranium were generated from 
fabrication operations in Buildings 444, 447, 865, and 883 (Reference P053).  The 
isotopic composition of depleted uranium is presented in Section 5.4.2.2. 
 
Research and Development (R&D) and analytical support operations also generated 
waste oils and solvents (References U040 and U043).  In addition to supporting 
production operations, these R&D and analytical activities used several other 
radioisotopes that may be present in trace quantities, including (References C134, 
C137, C154, C159, C171, C185, P053, P164, P167, P178, P179, P180, P181, P182,  
P183, P184, P185, P186, P187, P188, P189, P190, P191, P192, P193, P194, P195, 
P196, P197, P198, P199, P200, P201, P202, P507, and U064): 
 
 Americium-240, -241, -243 

 
 Californium-252 
 
 Curium-244 
 
 Neptunium-237 
 
 Plutonium-238, -241, -242 (non-weapons-grade material) 
 
 Plutonium (12 weight percent [wt%] Plutonium-238 and ~6 wt% Plutonium-240) 
 
 Plutonium-Low neutrons/gram/second (NGS) (97.7 wt% Plutonium-239 and  

2.2 wt% Plutonium-240) 
 
 Thorium-228 
 
 Uranium-232, -233, -235, -236, -238 
 
5.4.2.1 Estimated Radionuclide Quantities 
 
During the INL 3,100 m3 Project, containers of IDC 003 were assayed for radionuclide 
content.  Table 5-2, Radioassay Data for IDC 003 from the INL 3,100 m3 Project, 
contains a summary of these radioassay data (Reference P507). 
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Table 5-2.  Radioassay Data for IDC 003 from the INL 3,100 m3 Project 
 

  Range  
Events Radionuclide/Calculation Average Low1 High 

Americium-241 (g)  5.367E-03 -2.458E-04 2.616E-01 152 

Plutonium-238 (g) 1.776E-04 -1.212E-05 1.123E-03 152 

Plutonium-239 (g)  1.361E+00 -1.086E-01 7.032E+00 152 

Plutonium-240 (g)  8.367E-02 -6.603E-03 4.394E-01 152 

Plutonium-241 (g)  2.317E-03 -1.997E-04 1.234E-02 152 

Plutonium-242 (g)  5.202E-04 -4.963E-05 3.066E-03 152 

Uranium-233 (g)  3.430E-02 3.430E-02 3.430E-02 1 

Uranium-234 (g) 2.585E-04 -4.622E-06 5.926E-03 48 

Uranium-235 (g) 1.341E-01 -3.477E-02 3.023E+00 66 

Uranium-238 (g) 7.027E+01 2.988E-02 8.058E+02 21 

Plutonium Equivalent Curies (Ci) 1.263E-01 -9.391E-03 1.146E+00 152 

Plutonium Fissile Gram Equivalents (g) 1.427E+00 -1.092E-01 7.066E+00 152 

TRU Alpha Activity Concentration (nCi/g) 7.751E+02 -5.440E+01 6.287E+03 152 
1. Table 5-2 values are listed directly from the AK source documents.  The negative low values are from deficient 

NDA data results.  The assays were outside the system’s capabilities; however, since this table summarizes the 
data the values were left in for completeness (Reference P507). 

 
As can be seen in the above table, uranium-238 may be present in less than 15 percent 
of the drums but will be in relatively large quantities in those few drums. 
 
5.4.2.2 Use of Radionuclide Isotopic Ratios 
 
The primary radionuclides processed at Rocky Flats included weapons-grade 
plutonium, enriched uranium, and depleted uranium.  The approximate isotopic 
compositions of these materials are presented in Table 5-3, Isotopic Compositions of 
Rocky Flats Plutonium and Uranium (References C039, C130, P069, P152, P161, 
P166, P169, P210, P227, and U064). 
 
Table 5-3.  Isotopic Compositions of Rocky Flats Plutonium and Uranium 
 

Weapons-Grade Plutonium Enriched Uranium Depleted Uranium 

Plutonium-238 0.01 – 0.05% Uranium-234 0.1 – 1.02%  Uranium-234 0.0006% 

Plutonium-239 92.8 – 94.4% Uranium-235 90 – 94% Uranium-235 0.2 – 0.3% 

Plutonium-240 4.85 – 6.5% Uranium-236 0.4 – 0.5% Uranium-238 99.7 – 99.8% 

Plutonium-241* 0.3 – 1.0% Uranium-238 5.3 – 5.5%   

Plutonium-242 0.005 – 0.60%   

* Includes americium-241 daughter product. 
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For waste containers where direct measurement does not yield useable isotopic ratio 
information, AK may be used to supplement direct measurement data in accordance 
with the WIPP-WAC (Reference 3).  The specific ratios that may be used, and the use 
and confirmation of AK related to WIPP-certified assay measurements of containers in 
this waste stream, is documented in the nondestructive assay (NDA) Memorandum. 
 
There are certain radionuclides (i.e., uranium-234, plutonium-242, and strontium-90) 
that cannot be measured by NDA equipment.  Uranium-234 will be calculated based on 
ratios with detected uranium isotopes.  Determination of plutonium-242 will be based on 
its mass fraction in weapons-grade plutonium.  Although plutonium-242 was used in 
R&D and special order work, these activities were small in comparison of the 
weapons-grade stream.  And the specific drums, if any, that include waste contaminated 
with this plutonium-242 are not known. 
 
Fission products, including cesium-137 and strontium-90, were not expected 
components of any of the Rocky Flats TRU waste streams.  Cs-137 was not detected 
during radioassay by the INL 3,100 m3 Project.  Sr-90, because its presence was 
predicated on the presence of Cs-137 (as a fission product), has never been reported 
for any of the Rocky Flats wastes analyzed to date (Reference P507).  The AMWTP 
had previously written an AK Discrepancy Resolution to add cesium-137 and 
strontium-90 to Rocky Flats waste streams.  However, physicists from Rocky Flats and 
the AMWTP completed a review of spectra for several waste streams and concluded 
that Cs-137 and Sr-90 were not present in those wastes in detectable quantities and 
were reported due to an interference with Am-241 (References C502 and D009).  It is 
the position of the CCP that the reported Cs-137 values cannot always be clearly 
dismissed as being due to the presence of Am-241.  Therefore, CCP will continue to 
report the presence of Cs-137 by application of their routine analysis methods for 
nondestructive assay (Reference D009).   
 
Based on previous assay data and other information, a summary of the potential 
radionuclides in waste stream ID-RF-S3114 has been compiled and provided in 
Table 5-4, Summary of Radionuclides in Waste Stream ID-RF-S3114.  To determine 
isotopic ratios for waste stream ID-RF-S3114 as a whole, the average gram values for 
each radionuclide from the 3,100 m3 Project data were first multiplied by the number of 
events to obtain the total gram value for each individual radionuclide.  These totals were 
then divided by the total mass of all radioactive constituents in the waste stream and 
converted to a percentage.  These results are listed as “Relative Weight %.”  As shown 
in Table 5-4, the two most prevalent radionuclides are U-238 and Pu-239.  Radiological 
AK will be confirmed by the method specified in the NDA Memorandum as required by 
CCP-TP-005 (Reference 1). 
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Table 5-4.  Summary of Radionuclides in Waste Stream ID-RF-S3114 
 

Radionuclide Average 
Weight (g) Events Total Weight 

(g) 
Relative 

Weight % 
Expected 
Present 

WIPP Required Radionuclides  

Americium-241 5.37E-03 152 8.16E-01 0.05% Yes 

Plutonium-238 1.78E-04 152 2.70E-02 <0.01% Yes 

Plutonium-239 1.36E+00 152 2.07E+02 12.13% Yes 

Plutonium-240 8.37E-02 152 1.27E+01 0.75% Yes 

Plutonium-242 5.20E-04 152 7.91E-02 <0.01% Yes 

Uranium-233 3.43E-02 1 3.43E-02 <0.01% Yes 

Uranium-234 2.59E-04 48 1.24E-02 <0.01% Yes 

Uranium-238 7.03E+01 21 1.48E+03 86.53% Yes 

Cesium-137 N/A N/A N/A N/A Yes 

Strontium-90 N/A N/A N/A N/A Yes 

Other Measured Radionuclides 

Plutonium-241 2.32E-03 152 3.52E-01 0.02% Yes 

Uranium-235 1.34E-01 66 8.85E+00 0.52% Yes 

Other Potentially Present Radionuclides 

Americium-240 Californium-252 Neptunium-237 Thorium-228 Uranium-232  

Americium-243 Curium-244 Tritium (H-3)  Uranium-236  

 
5.4.2.3 TRU Alpha Activity Concentration 
 
Prior to 1982, TRU waste was defined as containing greater than 10 nCi/g TRU alpha 
contamination.  In 1982, the DOE redefined TRU waste as materials contaminated with 
greater than or equal to 100 nCi/g TRU alpha.  Much of the TRU wastes (based on 
these definitions) were shipped to the INL.  This entire population has been managed as 
TRU waste since receipt at the INL (Reference P513).  Based on historical assay data 
from the waste generator, the percentage of IDC 003 drums above 100 nCi/g is 
36 percent, and the percentage of the drums below 100 nCi/g is 64 percent 
(Reference P512).  Each payload container shipped to WIPP will be certified in 
accordance with CCP-PO-002 (Reference 9) as containing more than 100 nCi/g of 
alpha emitting isotopes with half-lives greater than 20 years. 
 
5.4.3 Chemical Content Identification – Hazardous Constituents 
 
Available AK documentation was reviewed for waste stream ID-RF-S3114 to identify 
organic chemical usage and potentially hazardous organic liquids that may have been 
treated in Building 774.  The primary solvents treated in Building 774 were 
carbon tetrachloride, 1,1,1-trichloroethane, and 1,1,2-trichloro-1,2,2-trifluoroethane, 
which is supported by past sampling and analysis (References P052, P077, P507, and 
P520).  Numerous other organic liquids were also identified as previously shown in 
Tables 4-1 and 4-2.  Table 5-5, EPA Hazardous Waste Numbers for Waste Stream 
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ID-RF-S3114 summarizes the potential hazardous chemical contaminants and 
associated EPA HWNs applicable to this waste stream. 
 
Table 5-5.  EPA Hazardous Waste Numbers for Waste Stream ID-RF-S3114 
 

EPA Hazardous 
Waste Number Constituent 

Toxicity Characteristic Metals 

D008 Lead 

Toxicity Characteristic Organic Compounds 

D022 Chloroform 

D026 Cresol 

D027 1,4-Dichlorobenzene 

D028 1,2-Dichloroethane 

D029 1,1-Dichloroethylene 

D030 2,4-Dinitrotoluene 

D032 Hexachlorobenzene 

D034 Hexachloroethane 

D036 Nitrobenzene 

D037 Pentachlorophenol 

F-Listed Organic Solvents   

F001 Carbon tetrachloride 

F001 and F002 1,1,1-Trichloroethane 

F001 and F002 Trichlorofluoromethane  

F002 1,1,2-Trichloro-1,2,2-trifluorethane (Freon 113) 

F002 1,2-Dichlorobenzene (ortho-dichlorobenzene) 

F002 Methylene chloride  

F002 Tetrachloroethylene 

F002 Trichloroethylene 

F005 2-Ethoxyethanol 

F005 Benzene 

F005 Carbon disulfide 

F005 Methyl ethyl ketone 

F005 Pyridine 

F005 Toluene 

 
The waste described in this report has been historically managed in accordance with 
INL waste management practices in compliance with the requirements imposed by the 
Idaho Department of Environment Quality.  As indicated in Section 4.4, this waste has 
been historically managed as TRU mixed waste.  In addition, this waste stream has 
been characterized by several different TRU waste programs.  For this reason, the 
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assignment of EPA HWNs to waste stream ID-RF-S3114 considered the EPA HWNs 
assigned by these programs in addition to the review of the AK record described in this 
section (References C522, D005, P052, P507, and P521). 
 
5.4.3.1 Toxicity Characteristic Metals 
 
Waste stream ID-RF-S3114 exhibits the characteristic of toxicity for metal compounds 
as defined in Title 40 of the Code of Federal Regulations (CFR), Part 261, Subpart C 
(40 CFR 261.24) (Reference 15).  EPA hazardous waste codes for metals were 
assigned to organic liquid wastes that may have been treated in Building 774, but have 
never been assigned to organic setups (IDC 003).  Analysis of the organic setups waste 
conducted by the Rocky Flats and INL 3100 m3 TRU Waste Programs demonstrates 
that the 90-percent Upper Confidence Limit (UCL90) does not exceed the regulatory 
threshold limit (RTL) for any of the RCRA-regulated metals (References P507, P521, 
and U098).  However, lead items (D008), such as lead tape, scrap lead, leaded rubber 
gloves, and lead seals, have been identified by RTR in some of the drums in this waste 
stream.  Therefore, EPA HWN D008 is also assigned to waste stream ID-RF-S3114 
(Reference D024). 
 
5.4.3.2 Toxicity Characteristic Organics 
 
Waste stream ID-RF-S3114 exhibits the characteristic of toxicity for organic compounds 
as defined in 40 CFR 261, Subpart C (40 CFR 261.24).  As shown in Tables 4-1 and 
4-2, chloroform (D022); 1,2-dichloroethane (D028); 1,1-dichloroethylene (D029); and 
nitrobenzene (D036) were identified as potential organic constituents in organic setups 
waste.  Therefore, EPA HWNs D022, D028, D029, and D036 are assigned to waste 
stream ID-RF-S3114 (Reference D005). 
 
Homogeneous solids sampling and analysis of organic setups was previously 
conducted by both the Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on 
the analytical data from one or both programs, the UCL90 exceeded the RTL for carbon 
tetrachloride (D019/F001), chloroform (D022), 1,2-dichloroethane (D028), 
1,1-dichloroethylene (D029), tetrachloroethylene (D039/F002), and trichloroethylene 
(D040/F002) in the organic setups waste, confirming AK.  In addition, the UCL90 for 
hexachloroethane (D034) exceeded the RTL in both Rocky Flats and INL 3,100 m3 
data.  Therefore, EPA HWN D034 is also assigned to waste stream ID-RF-S3114 
(References P507, P521, and U098). 
 
Although carbon tetrachloride, tetrachloroethylene, and trichloroethylene are present in 
this waste above the RTL, these compounds were used as solvents (i.e., for cleaning 
and degreasing); and therefore, the F-listed EPA HWN is applied.  The toxicity 
characteristic EPA HWNs are not assigned (refer to Section 5.4.3.3). 
 
During the analytical data review of the “non-detect” observations for homogeneous 
solids data, Rocky Flats determined that the method detection limit (MDL) exceeded the 
program required quantification limit (PRQL) for cresols (D026), 1,4-dichlorobenzene 
(D027), 2,4-dinitrotoluene (D030), hexachlorobenzene (D032), nitrobenzene (D036), 
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and pentachlorophenol (D037) due to dilution.  The dilution was due to high 
hydrocarbon content in the waste matrix that caused difficulties in analysis per the 
required methodology.  Subsequent review of the solid sampling data and 
reconsideration of process knowledge confirms that cresols, 1,4-dichlorobenzene, 
2,4-dinitrotoluene, hexachlorobenzene, and pentachlorophenol were not expected 
contaminants in this waste stream (potential sources for nitrobenzene have been 
identified as previously described).  Where a constituent has been identified and there is 
no or limited quantitative data available to demonstrate that the concentration of a 
constituent is below regulatory threshold levels, the applicable EPA HWN is applied to 
the waste stream.  Therefore, EPA HWNs D026, D027, D030, D032, and D037 are also 
assigned to waste stream ID-RF-S3114 (Reference P521). 
 
Headspace gas sampling and analysis of organic setups was also conducted by the 
Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on the analytical data from 
one or both programs, the UCL90 exceeded the PRQL for carbon tetrachloride 
(D019/F001), chloroform (D022), and 1,1-dichloroethylene (D029) in the organic setups 
waste, confirming AK (References P507 and P521). 
 
Organic laboratory solutions containing vinyl chloride were generated at Rocky Flats, 
but these laboratory operations did not use vinyl chloride until after TRU waste 
shipments to INL ceased.  For this reason, EPA HWN D043 has been removed from 
waste stream ID-RF-S3114 (Reference D005).  
 
5.4.3.3 F-Listed Constituents 
 
Waste stream ID-RF-S3114 was derived from the treatment of hazardous wastes from 
non-specific sources as listed in 40 CFR 261, Subpart D (40 CFR 261.31).  As shown in 
Tables 4-1 and 4-2, carbon tetrachloride, 1,1,1-trichloroethane, 
1,1,2-trichloro-1,2,2-trifluorethane, methylene chloride, tetrachloroethylene, 
trichloroethylene, 2-ethoxyethanol, benzene, carbon disulfide, methyl ethyl ketone, and 
toluene were used for their solvent properties, and therefore meet the definition of an 
F-listed waste.  Therefore, EPA HWNs F001, F002, and F005 are assigned to waste 
stream ID-RF-S3114 (Reference D005). 
 
Homogeneous solids sampling and analysis of organic setups was previously 
conducted by both the Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on 
the analytical data from one or both programs, the UCL90 exceeded the RTL for 
1,1,1-trichloroethane, 1,1,2-trichloro-1,2,2-trifluorethane, carbon tetrachloride, 
tetrachloroethylene, and trichloroethylene in the organic setups waste, confirming AK 
(References P507, P521, and U098). 
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Pyridine (F005) was detected in several samples of organic setups from the 
INL 3,100 m3 Project, and although the UCL90 for pyridine is below the RTL, the 
maximum concentration of pyridine was well above the RTL (References P507 and 
U098).  Pyridine was not specifically identified as a contaminant of organic setups waste 
by AK; however, it was used at Rocky Flats as a solvent in analytical laboratory 
operations (Reference P076).  For that reason, EPA HWN F005 for pyridine is included 
in waste stream ID-RF-S3114. 
 
During the analytical data review of the “non-detect” observations for homogeneous 
solids data, Rocky Flats determined that the MDL exceeded the PRQL for 
1,2-dichlorobenzene (F002) due to dilution.  The dilution was due to high hydrocarbon 
content in the waste matrix that caused difficulties in analysis per the required 
methodology.  Review of the Rocky Flats solid sampling data and reconsideration of 
process knowledge confirms that 1,2-dichlorobenzene was not an expected 
contaminant in this waste stream.  Where a constituent has been identified and there is 
no or limited quantitative data available to demonstrate that the concentration of a 
constituent is below regulatory threshold levels, the applicable EPA HWN is applied to 
the waste stream.  Therefore, EPA HWN F002 for 1,2-dichlorobenzene is included in 
waste stream ID-RF-S3114 (Reference P521). 
 
Headspace gas sampling and analysis of organic setups was also conducted by the 
Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on the analytical data from 
one or both programs, the UCL90 exceeded the PRQL for 1,1,1-trichloroethane, 
1,1,2-trichloro-1,2,2-trifluorethane, carbon tetrachloride, and methylene chloride in the 
organic setups waste, confirming AK (References P507 and P521). 
 
Based on headspace gas results for waste stream ID-RF-S3114, trichlorofluoromethane 
is present as a tentatively identified compound.  This compound is a component of 
Kester Residue Remover – Formula 5211, and was identified as an F001-listed 
constituent in combustibles and plastics.  Therefore, trichlorofluoromethane will be 
added as an F001- and F002-listed constituent to this waste stream (Reference P540).  
 
As shown in Tables 4-1 and 4-2, the flammable F003-listed solvents, acetone, ethyl 
benzene, ethyl ether, methanol, and xylene were used at Rocky Flats and are potential 
contaminants of the organic setups waste.  Homogeneous solids and/or headspace gas 
data from the Rocky Flats and/or INL 3,100 m3 TRU Waste Programs detected acetone, 
butanol, methanol, and xylene in the organic setups waste.  However, F003-listed 
solvents are listed solely for ignitability, and this waste stream does not exhibit the 
characteristic of ignitability because the solvents are not in liquid form.  Therefore, this 
waste stream is not an F003-listed hazardous waste (References P052, P077, P507, 
and P521). 
 
Nitrobenzene, an F004-listed constituent, was used for its solvent properties at Rocky 
Flats in 1967; however, this pre-dates the containers in this waste stream.  Other 
documentation also identifies nitrobenzene as potentially present in IDC 003, but its 
specific use was not identified (References C517, D022, P052, and P538).  Therefore, 
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this waste stream is assigned EPA HWN D036 as described in Section 5.4.3.2 and is 
not an F004-listed hazardous waste. 
 
5.4.3.4 U-, P-, and K-Listed Wastes 
 
There is no documentation indicating that waste stream ID-RF-S3114 contains 
discarded commercial chemical products, off-specification species, container residues, 
or spill residues thereof (References P052, P077, P507, P521, and U099).  This waste 
stream is therefore not a P- or U-listed hazardous waste as defined in 40 CFR 261, 
Subpart D (40 CFR 261.33). 
 
Beryllium is regulated as a P-listed waste, but only as the commercial chemical product 
beryllium powder.  Most of the beryllium used on site, primarily in Buildings 444 and 
883, was in the form of metal (not powder).  The exception is experimental work in 
Building 865 that involved pressing of the powder into shapes; however, only 
beryllium-contaminated oil from Building 865 was solidified (refer to Table 4-1).  
Therefore, waste stream ID-RF-S3114 is not a P015-listed waste (References P052 and 
P053). 
 
Beryllium may be present in the organic setups waste but only in particulate form as a 
trace contaminant.  Analysis conducted by Rocky Flats shows that the UCL90 for 
beryllium in IDC 003 is 3.4 milligrams per kilogram (mg/kg) (Reference P521).   
Therefore, beryllium concentrations will be less than one percent by weight of the waste 
in each drum and less than 18.14 kilograms in any payload container, including ten 
drum overpacks. 
 
The constituent 1,2-benzenedicarboxylic acid, bis (2-ethylhexyl) ester (Chemical 
Abstract Service [CAS] No. 117-81-7), also known as bis (2-ethylhexyl) phthalate, was 
detected as a tentatively identified compound (TIC) in Rocky Flats semi-volatile organic 
compound (SVOC) analysis of IDCs 003 and 801.  An evaluation to compare the TIC 
identification with AK was performed by Rocky Flats to determine if this TIC is a U-listed 
hazardous waste in this waste stream.  This evaluation (which included the onsite use 
of bis [2-ethylhexyl] phthalate for filter testing and in vacuum pump oil) determined that 
this constituent was not present as an unused commercial chemical product.  There is 
no evidence that bis (2-ethylhexyl) phthalate used on site for filter testing would have 
contributed to this waste stream; however, AK does indicate that the vacuum pump oil 
used in mass spectrometers in Buildings 707 and 777 may have been composed of this 
constituent and this oil may have been disposed of in the oil/solvent mixture feed to the 
Grease Plant process, but not as an unused product.  Bis (2-ethylhexyl) phthalate is 
also a common plasticizer used in plastic, including the plastic bags/packaging used to 
package this waste.  Accordingly, this waste stream is not a U028-listed hazardous 
waste (Reference P521).  
 
Hydrofluoric acid was not identified as a potential chemical input to the waste stream, 
and therefore, waste stream ID-RF-S3114 is not a U134-listed waste. 
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Waste stream ID-RF-S3114 does not contain hazardous waste from the specific 
sources in 40 CFR 261.32 and therefore is not a K-listed waste. 
 
5.4.3.5 Ignitables, Corrosives, and Reactives  
 
Ignitability 
 
The materials in this waste stream do not meet the definition of ignitability as defined in 
40 CFR 261.21.  The materials are not liquid and absorbents were added to wastes 
having the potential of generating free liquids (i.e., dewatering of wastes) (References 
P015, P024, P501, and P503).  However, RTR and VE identified drums of organic setup 
waste (IDC 003) containing free liquid (Reference P015).  Liquid wastes treated (refer to 
Section 4.3.1) included alcohols and acetone so the possibility exists that the liquids are 
ignitable.  Refer to Tables 4-1 and 4-2 for a more complete listing of organic liquids 
treated in Building 774 (Reference P015).  The waste is not capable of causing fire 
through friction, absorption of moisture, or spontaneous chemical change 
(References P012, P016, P024, and P501).  The materials are not compressed gases, 
nor do the wastes contain compressed gases, and the waste is not an oxidizer 
(References P012, P013, P015, P016, P022, P024, and P501).  Waste stream  
ID-RF-S3114 is therefore not an ignitable waste (D001). 
 
RTR and/or VE are performed to ensure no amount of liquid is present in the IDC      
003 waste, and to verify the absence of ignitable compressed gases.  Any drum that 
contains any amount of liquid or compressed gas cylinders will be segregated from the 
waste stream during confirmation and will not be eligible for disposal at WIPP until 
further characterization and/or processing is conducted.  The basis for not allowing 
residual liquids in this waste stream is described in Section 5.4.4. 
 
Corrosivity 
 
The materials in this waste stream do not meet the definition of corrosivity as defined in 
40 CFR 261.22.  The materials are not liquids but the waste may contain some free 
liquids (Reference P015).  Absorbents were added to wastes having the potential of 
generating free liquids (i.e., dewatering of wastes) (References P015, P024, P501, and 
P503).  VE identified drums of organic setup waste (IDC 003) containing free liquid 
(Reference P015).  The liquids potentially consist of any of the organic liquids identified 
in Tables 4-1 and 4-2 which are not corrosive.  However, hydrochloric acid may also be 
present.  The hydrochloric acid is formed from the radiolytic and/or chemical decay of 
chlorinated hydrocarbons, such as carbon tetrachloride, in the presence of moisture 
(References C514 and P534). 
 
RTR and/or VE are performed to ensure no amount of liquid is present in the IDC 003 
waste.  Any drum that contains any amount of liquid will be segregated from the waste 
stream during confirmation and will not be eligible for disposal at WIPP until further 
characterization and/or processing is conducted.  The basis for not allowing residual 
liquids in this waste stream is described in Section 5.4.4.  Waste stream ID-RF-S3114 
is, therefore, not a corrosive waste (D002). 
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Reactivity 
 
The materials in this waste stream do not meet the definition of reactivity as defined in 
40 CFR 261.23.  The materials are stable and will not undergo violent chemical change.  
The materials will not react violently with water, form potentially explosive mixtures with 
water, or generate toxic gases, vapors, or fumes when mixed with water.  The materials 
do not contain cyanides or sulfides and are not capable of detonation or explosive 
reaction.  The materials are not explosive, nor do the drums contain any explosives 
(References P012, P013, P015, P016, P022, and P024).  Explosives were not handled 
or used around radioactive material.  Waste stream ID-RF-S3114 is therefore not a 
reactive waste (D003). 
 
RTR and/or VE are performed to ensure the waste does not contain explosive 
materials.  Any drum suspected of containing explosives will be segregated from the 
waste stream during confirmation and will not be eligible for disposal at the WIPP until 
further characterization and/or processing is conducted. 
 
5.4.3.6 Polychlorinated Biphenyls (PCBs) 
 
Waste stream ID-RF-S3114 contains greater than 50 parts-per-million (ppm) 
polychlorinated biphenyls (PCBs) and is regulated as a Toxic Substances Control Act 
(TSCA) waste under 40 CFR 761.  Based on written communications with the EPA, this 
waste is categorized as PCB Remediation Waste (References C505, C506, C519, 
C520, and P546).  
 
From 1962 to 1977, radioactively-contaminated oils containing PCBs (e.g., vacuum 
pump and hydraulic press oils) were solidified with calcium silicate (i.e., Micro-cel E®) 
and shipped to INL for disposal.  According to a Building 774 treatment logbook that 
dates back to mid-1976, there are two instances (8/27/76 and 1/26/78) of PCB 
contaminated oils from Building 334 being processed (References C207, P024, and 
U040). 
 
In 1977, preparations were started by Rocky Flats to retrofill several transformers 
known to contain a total of nearly 10,000 gallons of PCB fluid.  The fluids were to be 
taken to Building 774 for solidification and disposal as radioactive waste.  When the 
EPA regulations for PCBs were first published May 31, 1979, approximately 894 gallons 
of PCB fluids had been drained, leaving a total of 8,601 gallons.  In June 1979, all 
action to solidify the PCB fluids was suspended by DOE pending approval by the EPA 
of a disposal method.  These transformer oils were eventually incinerated off site and 
were never solidified (Reference C207). 
 
However, sampling events at Rocky Flats in late-1984 and July 1985 identified several 
mineral oil-filled transformers that were not previously identified as containing PCB fluid.  
No documentation has been identified that indicates the PCB-contaminated mineral oil 
was investigated by Rocky Flats.  Therefore, IDC 003 waste generated after 1977 and 
up to the 1985 sampling event are suspect for PCB contamination (Reference C207). 
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Sampling and analysis of organic setups (IDC 003) was conducted by the INL        
3,100 m3 Project.  Analytical results for IDC 003 solid samples collected from waste 
generated through 1984 had a UCL90 exceeding 50 ppm PCBs (References P507 and 
U099). 
 
5.4.4 Prohibited Items 
 
Prohibited items potentially in this waste stream based on VE and RTR are sealed 
containers greater than four liters and liquids. 
 
Based on a review of several waste packaging and inspection procedures, the drum 
and rigid liner lids were not vented, nor did the rigid liner lid contain a vent hole when 
the waste was shipped from Rocky Flats to INL (References P008, P026, P063, P064, 
P501, P502, P503, and P505).  As the drums are retrieved for characterization, they are 
vented and aspirated to ensure equilibration of any gases that may have accumulated in 
the closed container (Reference 11). 
 
Three drums in this waste stream were found to contain predominantly (greater than 
50 volume percent) debris materials during characterization activities.  This is not 
consistent with the physical form of the waste stream and the drums were segregated 
and removed from the waste stream (References D013 and D014). 
 
Since this waste stream contains greater than 50 ppm PCBs, any residual liquids 
including containerized liquids, identified during RTR and/or VE are assumed to contain 
greater than 50 ppm PCBs.  Residual liquids containing PCBs are prohibited by the 
WIPP-WAC (Reference 3, P024, and U519).  Therefore, any amount of liquid in a drum 
of IDC 003 must be segregated from the waste stream during confirmation and will not 
be eligible for disposal at the WIPP. 
  
5.5 Waste Packaging 
 
Depending on waste packaging requirements at the time, several combinations of bags 
and liners were used to prepare 55-gallon drums for shipment.  From 1970 to         
1972, waste drums were lined with two polyethylene drum bags.  About four pounds of 
Oil-Dri® was placed in the bottom of the drum and in the bottom of each drum bag.  
Organic setup (IDC 003) waste was then placed in the drum.  Use of the 90-mil rigid 
polyethylene liner began in 1972.  The rigid liner was placed in each drum and lined 
with one polyethylene round bottom drum liner or a polyethylene drum bag.  A PVC 
O-ring bag and a polyethylene bag were used if the drum was attached to the glovebox.  
The polyethylene drum bag was not required from a packaging standpoint but would aid 
in contamination control.  About four pounds of Oil-Dri® was placed in the bottom of the 
rigid liner, the round bottom liner or drum bag, and the O-ring bag.  The organic setup 
waste (IDC 003) was then placed in the O-ring bag.  When a drum was full, the drum 
liners were twisted and taped closed, the lid was secured with a bolted ring, and a 
tamper indicating device was attached to the drum (References P012, P016, P024, 
P063, P064, and P503).  Plastic ties (“zip-ties”) have also been used to seal the plastic 
drum bags.  Hydrogen diffusion rate testing of this supplemental sealing device 
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indicates that it is an acceptable closure method in accordance with Appendix 3.8 of the 
CH-TRU Payload Appendices (References 13, C510, and P524). 
 
Prior to 1972, absorbent material Oil-Dri® may have been added to the top of the sealed 
drum bag, which contained the organic setup waste (IDC 003).  Since approximately 
1972, after drums were inspected, one to two quarts of Oil-Dri® was placed on the top of 
the outer, sealed polyethylene drum bag.  This procedure changed in February        
1982 when vermiculite was used to fill the space between the outer, sealed 
polyethylene drum bag and the top of the 90-mil rigid liner.  The quantity of vermiculite 
varied from 3-12 pounds according to the amount of waste contained in each drum 
(Reference P024). 
 
Waste repackaged in the AMWTF or the SRP are placed directly in prepared 55-gallon 
drums.  Prepared drums are lined with a rigid liner and a plastic drum bag, or filtered 
drum bag in the SRP.  After loading, the drum bags are twisted and taped closed and 
the drums closed with filtered drum lids (References P536, P542, and P543).                                       
 
A small portion of the waste stream will be certified and shipped to WIPP in 85-gallon or 
83-gallon drums.  These drums each contain one 55-gallon drum lined with a rigid liner 
and drum liner bag (Reference C521).  The 55-gallon drum may be contained in an 
overpack bag.  These open top, woven nylon fabric bags are used to lift 55-gallon 
drums into overpack drums (References M003 and M004). 
 
5.5.1 Filter Vents 
 
Based on a review of several waste packaging and inspection procedures, the drum 
and rigid liner lids were not vented, nor did the rigid liner lid contain a vent hole when 
the waste was shipped from Rocky Flats to INL.  Carbon composite filter vents were not 
used until the late 1980s (References C057, P008, P026, P063, P064, P501, P502, 
P503, P504, and P505).  As the drums are retrieved for characterization, they are 
vented and aspirated to ensure equilibration of any gases that may have accumulated in 
the closed container. 
 
Certified 85- or 83-gallon drums contain vented 55-gallon drums.  The 55-gallon drums 
may be inverted.  To ensure the inner drums are vented, the 55-gallon drum lids and 
rigid liners are vented through the overpack drum using a long punch.  This ensures 
both layers of confinement are vented (References C521 and P541). 
 
 
5.5.2 Layers of Confinement 
 
Based on the discussion in Section 5.5, several packaging configurations are possible.  
There may be various combinations of polyethylene round bottom drum liners, 
polyethylene drum bags, and PVC O-ring bags.  The maximum number of confinement 
layers, however, is expected to be two.  The rigid liner must be vented and, therefore, is 
not considered a layer of confinement. 
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Drums processed in the AMWTP DTF have the rigid liner lids cut out or removed or 
holes cut and confinement layer bag closures and/or plastic ties cut.  Horsetails  
(i.e., twist and tape bag closure) cut during these operations may be placed on top of 
the waste (References C515 and P535). 
 
Drums processed in the AMWTF will have a rigid liner without a lid and one layer of 
confinement (Reference P536). 
 
Repackaged drums from the SRP will have a rigid liner without a lid and one layer of 
confinement consisting of a filtered liner bag (References P542, P543, and P547). 
 
Certified 85- or 83-gallon drums containing vented 55-gallon drums with a rigid liner 
without a lid, or a punctured rigid liner or with no rigid liner present.  A maximum of one 
layer of confinement due to the TRUCON code used to certify the 85- or 83-gallon drum 
(Reference C521). 
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6.0 REQUIRED WASTE STREAM INFORMATION – WASTE STREAM 
ID-RF-S3150-A 

 
This section presents the mandatory AK for waste stream ID-RF-S3150-A required by 
Attachment B4 of the WIPP-WAP (Reference 2).  Attachment 1 for this waste stream 
(created in accordance with procedure CCP-TP-005) provides a list of TRU waste 
stream information required to be developed as part of the AK record (Reference 1). 
 
6.1 Area and Building of Generation 
 
Waste stream ID-RF-S3150-A was generated by the OASIS in Building 774 
(References P090, P502, P505, U059, U069, and U505). 
 
6.2 Waste Stream Volume and Period of Generation 
 
The volume and generation date range by IDC for the drums that have been evaluated 
for inclusion in waste stream ID-RF-S3150-A are presented in Table 6-1a, Waste 
Stream ID-RF-S3150-A Volume and Generation Dates (References P515 and U092).  
The specific container numbers are provided in the AK Container List (refer to 
Section 7.0). 
 
Table 6-1a.  Waste Stream ID-RF-S3150-A Volume and Generation Dates  
 

Item 
Description 

Code 

Current Volume Future Projections1 

Total 
Number of 

55-Gallon Drums 
Generation 
Date Range 

Number of 
55-Gallon Drums 

700 57 3/1986 – 5/1986 3 60  

801 797 2/1986 – 11/1998 1 798  

1.  These drums are in 85-gallon overpacks and are not currently included in this waste stream. 858  
 

The waste inventory at the TSA was only generated through 1988 because shipments 
from Rocky Flats to INL ceased at that time.  Waste stored at the TSA with closure   
dates later than 1988 are the result of waste characterization activities, such as VE or 
repackaging (Reference P507). 
 
6.3 Waste Generating Activities 
 
Solidified organics (IDCs 700 and 801) were produced by the OASIS process, which 
began operating in November 1985.  IDC 700 was assigned to the waste generated by 
the experimental prototype OASIS process in Building 774 that would later generate 
IDC 801 (References P016, P052, and P077). 
 
OASIS was a batch type process generating one drum per run.  Waste oil and solvent 
mixtures were pumped into a PVC O-ring bag inside a 55-gallon drum attached to the 
bottom of the OASIS glovebox.  ENVIROSTONE® emulsifier and water were then 
added to the mix.  An agitator was lowered into the drum and run for two minutes.  
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ENVIROSTONE® gypsum cement was then added to the mix for approximately         
two minutes.  A 90-second mix time allowed dispersement of cement throughout the 
matrix.  Mix time was kept to a minimum because of the fast initial set time resulting 
from addition of ENVIROSTONE® accelerator.  The accelerator was added to the 
gypsum cement in the cement transfer station before transport into cement storage 
bins.  Figure 5, Organic and Sludge Immobilization System, illustrates the OASIS 
process (References P002, P016, P052, P077, and P089). 
 
The typical composition of solidified organic waste is 170 pounds of organic liquid 
waste, 250 pounds of gypsum cement, 25 pounds of emulsifier, 10 pounds of 
accelerator, and 42 pounds of water (Reference U010). 
 
As described in Section 4.3.3, drums in this waste stream are remediated and/or 
repackaged in the AMWTP DTF or the SRP.  The drums are processed to breach layers 
of confinement, segregate prohibited items, and remove liquids as necessary by liquid 
absorption.  Other operations conducted may include rigid liner removal and 
repackaging, and drum over packing and un-over packing.  Secondary waste items, 
such as leather, latex, and Silver Shield gloves, knives, cutters, drum filters, 
aspirator/siphon pumps, and plastic sleeving and aprons, may be packaged in the 
remediated drums (References C515 and P535). 
 
Drums repackaged in the SRP will be characterized by VE to breach layers of 
confinement, segregate prohibited items, and remove liquids as necessary by 
absorption (References C522, P542, P543, and P544). 
 
6.4 Type of Wastes Generated 
 
This section describes the process inputs, Waste Matrix Code assignment, radionuclide 
contaminants, and hazardous waste determinations for waste stream ID-RF-S3150-A. 
 
6.4.1 Material Input Related to Physical Form 
 
Waste stream ID-RF-S3150-A consists of solidified organic liquids.  The following is a 
description of this waste. 
 
IDC 700, OASIS Waste:  This waste consists of various organic liquids cemented to 
form a solid monolith.  IDC 700 was assigned to the waste generated by the 
experimental prototype OASIS process in Building 774 that would later generate IDC 
801.  The organic liquids solidified as well as the solidifying agents are the same for 
both IDCs 700 and 801 (Reference P016).  See the description for IDC 801 for more 
information about this waste. 
 
IDC 801, Solidified Organics – Building 774:  This waste consists of various organic 
liquids immobilized into a solid monolith in the OASIS process in Building 774.  Oils and 
chlorinated solvents were the primary liquids treated by the OASIS process 
(References P016, P052, P077, and P518).  The organic liquids were immobilized by 
mixing with water, ENVIROSTONE® emulsifier, accelerator, and gypsum cement.  The 
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emulsifier was a polyethylene glycol ether, and the accelerator contained gypsum and 
potassium sulfate (Reference P066).  Based on RTR by the INL 3,100 m3 Project, some 
IDC 801 drums will contain small amount of metal (Reference P507).  This waste may 
also contain plastic bag stubs remaining from previous bag cuts that were placed on top 
of the waste in subsequent runs (Reference C511). 
 
Repackaged solidified organics may also contain Oil-Dri® and small quantities of sludge 
contaminated debris from reprocessing such as tray liners, leather, latex, and Silver 
Shield gloves, knives, cutters, drum filters, aspirator/siphon pumps, plastic sleeving, 
aprons, sheeting, bags, bag stubs, rubber bands, glovebox gloves, lead items         
(e.g., leaded rubber aprons), HEPA filters, and metal tools (References C511, C515, 
D025, P535, P542, P543, and P544).  Sludge repackaged in the SRP may also include 
small quantities of solidified decontamination solution and soil.  Equipment in the ARP-V 
enclosure may be decontaminated with water and Simple Green prior to maintenance 
and the resulting liquid solidified with Oil-Dri® and added to the sludge (Reference 
C522).  Incidental spills of waste material during reprocessing activities will be collected 
with small quantities of surrounding soil and included with the sludge (References P542, 
P543, and P546). 
 
6.4.1.1 Waste Matrix Code 
 
As described in Section 6.4.1, this waste stream is comprised of organic liquid wastes 
that have been mixed with water and solidification agents to form a solid monolith.  
Therefore, Waste Matrix Code S3150, Solidified Homogeneous Solids, is applied to 
waste stream ID-RF-S3150-A.  The definition of this Waste Matrix Code is provided in 
the (Reference 10).  This category includes waste that is at least 50 percent, by volume, 
solidified waste forms such as a particulate or sludge that has been immobilized with 
cement and cured into a solidified form (Reference D004). 
 
6.4.1.2 Waste Material Parameters 
 
The waste material parameters associated with waste stream ID-RF-S3150-A are: 

 Organic matrix (solidification agents, water, and organic liquid mixture) 

 Other inorganic materials (Oil-Dri® or vermiculite)2 

 Plastic (waste materials)  

 Iron-based metals (small quantities of metal items) 

 Steel (packaging materials) 

 Plastic (packaging materials) 
 

To estimate the waste material parameter weight percentages for waste stream     

                                            
2 Additional absorbents (e.g., Oil-Dri® or vermiculite) were sometimes added on top and bottom of the 
waste inside and outside the plastic bag.  These absorbents may not be distinguishable from the organic 
matrix. 
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ID-RF-S3150-A, data were obtained from the WWIS database as of October 3, 2006.  
The WWIS data were derived from RTR and VE of Rocky Flats solidified organics waste 
by the CCP TRU waste certification program at INL and the Rocky Flats TRU waste 
certification program.  
 
The number of containers from the Rocky Flats TRU waste certification program that 
were evaluated is 499.  The number of containers from the CCP TRU waste certification 
program that were evaluated is 516.  The current volume of waste stream  
ID-RF-S3150-A is 854 containers.  Therefore, these 516 containers represent 
60 percent of the current CCP waste stream volume.  The original closure dates for the 
854 containers in this waste stream range from February 1986 to September 1988.  The 
closure dates for the drums in WWIS for the CCP waste stream also range from 
February 1986 to September 1988.  Therefore, the WWIS data for these 
1,015 containers are representative of waste stream ID-RF-S3150-A as a whole.  
A statistical analysis of the data were performed using the WWIS data, the results of 
which are presented in Table 6-1b, Waste Stream ID-RF-S3150-A Waste Material 
Parameter Weights.  This evaluation is documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 1).  
 
Table 6-1b.  Waste Stream ID-RF-S3150-A Waste Material Parameter Weights  
 

Waste Material Parameter  Average Weight Percent Weight Percent Range 
 Iron-Based Metals/Alloys <0.01% 0.0 – 0.44% 

Aluminum-Based Metals/Alloys 0.0% 0.0 – 0.0% 

Other Metals ≤0.01% 0.0 - <0.01% 

Other Inorganic Materials  0.32% 0.0 – 3.09% 

Cellulosics  <0.01% 0.0 – 2.79% 

Plastics (waste materials)  0.32% 0.0 – 3.53% 

Rubber <0.01% 0.0 -2.15% 

Organic Matrix  99.35% 99.35 – 100% 

Inorganic Matrix 0.0% 0.0 – 0.0% 

Soils/Gravels <0.01% 0.0 - <0.01% 

Total Inorganic Waste Average 0.32%   

Total Organic Waste Average 99.67%   

 
6.4.2 Radiological Characterization 
 
Historical assay values for waste drums were obtained from radiochemical analyses of 
batch treatments or analysis results of individual bottles and drums that were received 
for processing.  Average values were usually assigned to waste drums 
(References P016 and P024).  Documented assay results and treatment log book 
descriptions for this waste indicate the presence of plutonium, americium-241, tritium, 
uranium-235, and uranium-238 (References P016, P024, P033, and U040). 
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TRU waste oils and solvents were generated primarily in Buildings 707 and              
777.  Radionuclide contamination in waste from Building 707 primarily consisted of 
weapons-grade plutonium from fabrication operations (References P052 and P053).  
Building 777 performed disassembly of site-return parts and fabrication operations 
(References C184, P052, and P079).  Waste from fabrication operations will be 
contaminated with weapons-grade plutonium and enriched uranium.  Wastes generated 
by disassembly operations will be contaminated with site-return plutonium (higher 
americium-241 decay product) and enriched uranium (References C184 and P079).  
Tritium may also be present from disassembly and subsequent processing of site-return 
components (References P053).  The isotopic compositions of weapons-grade 
plutonium and enriched uranium are presented in Section 6.4.2.2. 
 
Most of the waste oils or solvents contaminated with depleted uranium were generated 
from fabrication operations in Buildings 444, 447, 865, and 883 (Reference P053).  
However, these oils have been segregated from TRU oils since 1985, and therefore, 
were not processed by the OASIS.  There is documentation however that indicates 
waste oil 238 (assumed to be uranium-238) from Building 771 was introduced into 
solidified organic waste in 1986.  There were also organic liquids processed by the 
OASIS that originated in other facilities that potentially included depleted uranium, such 
as Buildings 559 and 881 (Reference U040).  Therefore, there is a potential for depleted 
uranium contamination in the solidified organics waste.  The isotopic composition of 
depleted uranium is presented in Section 6.4.2.2. 
 
R&D and analytical support operations also generated waste oils and solvents 
(References U040 and U043).  In addition to supporting production operations, these 
R&D and analytical activities used several other radioisotopes that may be present in 
trace quantities, including (References C134, C137, C154, C159, C171, C185, P053, 
P164, P167, P178, P179, P180, P181, P182, P183, P184, P185, P186, P187, P188, 
P189, P190, P191, P192, P193, P194, P195, P196, P197, P198, P199, P200, P201, 
P202, P507, and U064): 
 
 Americium-240, -241, -243 
 Californium-252 
 Curium-244 
 Neptunium-237 
 Plutonium-238, -241, -242 (non-weapons-grade material) 
 Plutonium (12 wt% Plutonium-238 and ~6 wt% Plutonium-240) 
 Plutonium-Low NGS (97.7 wt% Plutonium-239 and 2.2 wt% Plutonium-240) 
 Thorium-228 
 Uranium-232, -233, -235, -236, -238 
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CCP radioassay identified two drums of IDC 801 with large quantities of uranium.   
Based on historical liquid waste segregation practices (i.e., plutonium from uranium) as  
well as the weight and fill percent of these drums compared to typical IDC 003 waste, it  
is believed that these drums are misidentified.  These two drums will be moved to waste 
stream ID-RF-S3114 (refer to Acceptable Knowledge Re-evaluation Checklist,       
1/6/06 and 1/9/06). 
 
6.4.2.1 Estimated Radionuclide Quantities 
 
During the INL 3,100 m3 Project, containers of IDC 700 and 801 were assayed for 
radionuclide content.  Table 6-2, Radioassay Data for IDC 700 and 801 from the INL 
3,100 m3 Project, contains a summary of these radioassay data (Reference P507). 
 
Table 6-2.  Radioassay Data for IDC 700 and 801 from the INL 3,100 m3 Project 
 

  Range  
Events Radionuclide/Calculation Average Low High 

Americium-241 (g)  1.178E-02 5.282E-04 1.485E-01 65 

Plutonium-238 (g) 6.141E-04 2.536E-05 7.972E-03 65 

Plutonium-239 (g)  4.989E+00 2.272E-01 7.141E+01 65 

Plutonium-240 (g)  3.054E-01 1.382E-02 4.343E+00 65 

Plutonium-241 (g)  8.760E-03 4.178E-04 1.313E-01 65 

Plutonium-242 (g)  2.053E-03 1.039E-04 3.265E-02 65 

Uranium-233 (g)  2.120E-02 2.120E-02 2.120E-02 1 

Uranium-234 (g) 3.390E-04 2.269E-05 5.892E-03 33 

Uranium-235 (g) 2.728E-01 2.110E-02 5.481E+00 39 

Uranium-238 (g) 4.411E+01 4.437E+00 9.516E+01 3 

Plutonium Equivalent Curies (Ci) 4.346E-01 1.970E-02 6.131E+00 65 

Plutonium Fissile Gram Equivalents (g) 5.179E+00 2.284E-01 7.332E+01 65 

TRU Alpha Activity Concentration (nCi/g) 2.133E+03 8.900E+01 3.195E+04 65 

 
As can be seen in the above table, uranium-238 may be present in less than 
five percent of the drums but will be in relatively large quantities in those few drums. 
 
6.4.2.2 Use of Radionuclide Isotopic Ratios 
 
The primary radionuclides processed at Rocky Flats included weapons-grade 
plutonium, enriched uranium, and depleted uranium.  The approximate isotopic 
compositions of these materials are presented in Table 6-3, Isotopic Compositions of 
Rocky Flats Plutonium and Uranium (References C039, C130, P069, P152, P161, 
P166, P169, P210, P227, and U064). 
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Table 6-3.  Isotopic Compositions of Rocky Flats Plutonium and Uranium 
 

Weapons-Grade Plutonium Enriched Uranium Depleted Uranium 

Plutonium-238 0.01 – 0.05% Uranium-234 0.1 – 1.02%  Uranium-234 0.0006% 

Plutonium-239 92.8 – 94.4% Uranium-235 90 – 94% Uranium-235 0.2 – 0.3% 

Plutonium-240 4.85 – 6.5% Uranium-236 0.4 – 0.5% Uranium-238 99.7 – 99.8% 

Plutonium-241* 0.3 – 1.0% Uranium-238 5.3 – 5.5%   

Plutonium-242 0.005 – 0.60%   

* Includes americium-241 daughter product. 
 
For waste containers where direct measurement does not yield useable isotopic ratio 
information, AK may be used to supplement direct measurement data in accordance 
with the WIPP-WAC (Reference 3).  The specific ratios that may be used, and the use 
and confirmation of AK related to WIPP-certified assay measurements of containers in 
this waste stream, is documented in the NDA Memorandum. 
 
There are certain radionuclides (i.e., uranium-234, plutonium-242, and strontium-90) 
that cannot be measured by NDA equipment.  Uranium-234 will be calculated based on 
ratios with detected uranium isotopes.  Determination of plutonium-242 will be based on 
its mass fraction in weapons grade plutonium.  Although plutonium-242 was used in 
R&D and special order work, these activities were small in comparison of the 
weapons-grade stream.  And the specific drums, if any, that include waste contaminated 
with this plutonium-242 are not known. 
 
Fission products, including cesium-137 and strontium-90, were not expected 
components of any of the Rockly Flats TRU waste streams.  Cs-137 was not detected 
during radioassay by the INL 3,100 m3 Project.  Sr-90, because its presence was 
predicated on the presence of Cs-137 (as a fission product), has never been reported 
for any of the Rocky Flats wastes analyzed to date (Reference P507).  The AMWTP 
had previously written an AK Discrepancy Resolution to add cesium-137 and 
strontium-90 to Rocky Flats waste streams.  However, physicists from Rocky Flats and 
the AMWTP completed a review of spectra for several waste streams and concluded 
that Cs-137 and Sr-90 were not present in those wastes in detectable quantities and 
were reported due to an interference with Am-241 (References C502 and D009).  It is 
the position of the CCP that the reported Cs-137 values cannot always be clearly 
dismissed as being due to the presence of Am-241.  Therefore, CCP will continue to 
report the presence of Cs-137 by application of their routine analysis methods for 
nondestructive assay (Reference D009).   
 
Based on previous assay data and other information, a summary of the potential 
radionuclides in waste stream ID-RF-S3150-A has been compiled and provided in 
Table 6-4, Summary of Radionuclides in Waste Stream ID-RF-S3150-A.  To determine 
isotopic ratios for waste stream ID-RF-S3150-A as a whole, the average gram values 
for each radionuclide from the 3,100 m3 Project data were first multiplied by the number 
of events to obtain the total gram value for each individual radionuclide.  These totals 
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were then divided by the total mass of all radioactive constituents in the waste stream 
and converted to a percentage.  These results are listed as “Relative Weight %.”  As 
shown in Table 6-4, the two most prevalent radionuclides are Pu-239 and U-238.  
Radiological AK will be confirmed by the method specified in the NDA Memorandum as 
required by CCP-TP-005 (Reference 1). 
 
Table 6-4.  Summary of Radionuclides in Waste Stream ID-RF-S3150-A 
 

Radionuclide Average 
Weight (g) Events Total Weight 

(g) 
Relative 

Weight % 
Expected 
Present 

WIPP Required Radionuclides  

Americium-241 1.18E-02 65 7.66E-01 0.16% Yes 

Plutonium-238 6.14E-04 65 3.99E-02 0.01% Yes 

Plutonium-239 4.99E+00 65 3.24E+02 66.36% Yes 

Plutonium-240 3.05E-01 65 1.99E+01 4.06% Yes 

Plutonium-242 2.05E-03 65 1.33E-01 0.03% Yes 

Uranium-233 2.12E-02 1 2.12E-02 <0.01% Yes 

Uranium-234 3.39E-04 33 1.12E-02 <0.01% Yes 

Uranium-238 4.41E+01 3 1.32E+02 27.08% Yes 

Cesium-137 N/A N/A N/A N/A Yes 

Strontium-90 N/A N/A N/A N/A Yes 

Other Measured Radionuclides 

Plutonium-241 8.76E-03 65 5.69E-01 0.12% Yes 

Uranium-235 2.73E-01 39 1.06E+01 2.18% Yes 

Other Potentially Present Radionuclides 

Americium-240 Californium-252 Neptunium-237 Thorium-228 Uranium-232  

Americium-243 Curium-244 Tritium (H-3)  Uranium-236  

  
6.4.2.3 TRU Alpha Activity Concentration 
 
Prior to 1982, TRU waste was defined as containing greater than 10 nCi/g TRU alpha 
contamination.  In 1982, the DOE redefined TRU waste as materials contaminated with 
greater than or equal to 100 nCi/g TRU alpha.  Much of the TRU wastes (based on 
these definitions) were shipped to the INL.  IDC 700 and 801 wastes were all generated 
after 1982 and have been managed as TRU waste since receipt at the INL.  Based on 
historical assay data from the waste generator, the percentage of this waste stream 
above 100 nCi/g is 93.1 percent, and the percentage of this waste stream below 
100 nCi/g is 6.9 percent (Reference P513).  Each payload container shipped to WIPP 
will be certified in accordance with CCP-PO-002 (Reference 9) as containing more than 
100 nCi/g of alpha emitting isotopes with half-lives greater than 20 years. 
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6.4.3 Chemical Content Identification – Hazardous Constituents 
 
Available AK documentation was reviewed for waste stream ID-RF-S3150 to identify 
organic chemical usage and potentially hazardous organic liquids that may have been 
treated in Building 774.  The primary solvents treated in Building 774 were 
carbon tetrachloride; 1,1,1-trichloroethane; and 1,1,2-trichloro-1,2,2-trifluoroethane, 
which is supported by past sampling and analysis (References P052, P077, P507, and 
P520).  Numerous other organic liquids were also identified as previously shown in 
Tables 4-1 and 4-2.  Table 6-5, EPA Hazardous Waste Numbers for Waste Stream  
ID-RF-S3150-A, summarizes the potential hazardous chemical contaminants and 
associated EPA HWNs applicable to this waste stream. 
 
Table 6-5.  EPA Hazardous Waste Numbers for Waste Stream ID-RF-S3150-A 
 

EPA Hazardous 
Waste Number Constituent 

Toxicity Characteristic Metals 

D008 Lead 

Toxicity Characteristic Organic Compounds 

D022 Chloroform 

D028  1,2-Dichloroethane 

D029 1,1-Dichloroethylene 

D030 2,4-Dintrotoluene 

D032 Hexachlorobenzene 

D034 Hexachloroethane 

D036 Nitrobenzene 

D043 Vinyl chloride 

F-Listed Organic Solvents 

F001 Carbon tetrachloride 

F001 and F002 1,1,1-Trichloroethane 

F002 1,1,2-Trichloro-1,2,2-trifluorethane (Freon 113) 

F002 Chlorobenzene 

F002 Methylene chloride  

F002 Tetrachloroethylene 

F002 Trichloroethylene 

F005 2-Ethoxyethanol 

F005 Benzene 

F005 Carbon disulfide 

F005 Methyl ethyl ketone 

F005 Toluene 
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The waste described in this report has been historically managed in accordance with 
INL waste management practices in compliance with the requirements imposed by the 
Idaho Department of Environment Quality.  As indicated in Section 4.4, this waste has 
been historically managed as TRU mixed waste.  In addition, this waste stream has 
been characterized by several different TRU waste programs.  For this reason, the 
assignment of EPA HWNs to waste stream ID-RF-S3150-A considered the EPA HWNs 
assigned by these programs in addition to the review of the AK record described in this 
section (References D005, P052, P077, P507, P522, and U099). 
 
6.4.3.1 Toxicity Characteristic Metals 
 
Waste stream ID-RF-S3150-A exhibits the characteristic of toxicity for metal compounds 
as defined in 40 CFR 261.24.  EPA hazardous waste codes for metals were assigned to 
organic liquid wastes that may have been treated in Building 774, but have never been 
assigned to solidified organics (IDCs 700 and 801).  Analysis of the solidified organics 
waste conducted by the Rocky Flats and INL 3,100 m3 TRU Waste Programs 
demonstrates that the UCL90 does not exceed the RTL for any of the RCRA-regulated 
metals (References P507, P522, and U099).  However, lead items (D008), such as 
leaded rubber aprons have been identified by RTR in some of the drums in this waste 
stream.  Therefore, EPA HWN D008 is also assigned to waste stream ID-RF-S3150-A 
(Reference D025). 
 
6.4.3.2 Toxicity Characteristic Organics 
 
Waste stream ID-RF-S3150-A exhibits the characteristic of toxicity for organic 
compounds as defined in 40 CFR 261.24.  As shown in Tables 4-1 and 4-2, chloroform 
(D022); 1,2-dichloroethane (D028); 1,1-dichloroethylene (D029); and nitrobenzene 
(D036) were identified as potential organic constituents in solidified organics waste.  
Therefore, EPA hazardous waste numbers D022, D028, D029, and D036, are assigned 
to waste stream ID-RF-S3150-A (Reference D005). 
 
Although nitrobenzene (D036) is also an F004-listed constituent, solvent use has not 
been identified (References C517, D022, P052, P507, and P538). 
 
Homogeneous solids sampling and analysis of solidified organics waste was previously 
conducted by both the Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on 
the analytical data from one or both programs, the UCL90 exceeded the RTL for carbon 
tetrachloride (D019/F001), chloroform (D022), 1,1-dichloroethylene (D029), 
nitrobenzene (D036), and tetrachloroethylene (D039/F002) in the solidified organics 
waste, confirming AK.  In addition, the UCL90 for hexachloroethane (D034) exceeded 
the RTL in the Rocky Flats data.  Therefore, EPA HWND034 is also assigned to waste 
stream ID-RF-S3150-A (References P507, P522, and U099). 
 
Although carbon tetrachloride and tetrachloroethylene are present in this waste above 
the RTL, these compounds were used as solvents (i.e., for cleaning and degreasing), 
and therefore, the F-listed EPA HWN is applied.  The toxicity characteristic EPA HWNs 
are not assigned (Refer to Section 6.4.3.3). 
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During the analytical data review of the “non-detect” observations for homogeneous 
solids data, both the Rocky Flats and INL 3,100 m3 Project determined that the MDL 
exceeded the PRQL for 2,4-dinitrotoluene (D030) and hexachlorobenzene (D032) due 
to dilution.  The dilution was due to high hydrocarbon content in the waste matrix that 
caused difficulties in analysis per the required methodology.  Subsequent review of the 
solid sampling data and reconsideration of process knowledge confirms that 
2,4-dinitrotoluene and hexachlorobenzene were not expected contaminants in this 
waste stream.  Where a constituent has been identified and there is no or limited 
quantitative data available to demonstrate that the concentration of a constituent is 
below regulatory threshold levels, the applicable EPA HWN is applied to the waste 
stream.  Therefore, EPA HWNs D030 and D032 are also assigned to waste stream    
ID-RF-S3150-A (References P522 and U099).  This same problem occurred with the 
INL 3,100 m3 Project analytical data review for hexachloroethane (D034), nitrobenzene 
(D036), and vinyl chloride (D043); therefore, these EPA HWNs are assigned to this 
waste stream (Reference U099). 
 
Headspace gas sampling and analysis of solidified organics waste was also conducted 
by the Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on the analytical 
data from one or both programs, the UCL90 exceeded the PRQL for carbon tetrachloride 
(D019/F001), chloroform (D022), 1,2-dichloroethane (D028), and 1,1-dichloroethylene 
(D029) in the solidified organics waste, confirming AK (References P507, P522 and 
U099). 
 
Organic laboratory solutions containing 1,4-dichlorobenzene were generated at Rocky  
Flats, but these laboratory operations did not use 1,4-dichlorobenzene until after TRU  
waste shipments to INL ceased.  For this reason, EPA HWN D027 has been removed 
from waste stream ID-RF-S3150-A (Reference D005).  
 
6.4.3.3 F-Listed Constituents 
 
Waste stream ID-RF-S3150-A was derived from the treatment of hazardous wastes 
from non-specific sources as listed in 40 CFR 261.31.  As shown in Tables 4-1 and  
4-2, carbon tetrachloride, 1,1,1-trichloroethane, 1,1,2-trichloro-1,2,2-trifluorethane, 
methylene chloride, tetrachloroethylene, trichloroethylene, 2-ethoxyethanol, benzene, 
carbon disulfide, methyl ethyl ketone, and toluene were used for their solvent properties, 
and therefore meet the definition of an F-listed waste.  Therefore, EPA HWNs F001, 
F002, and F005 are assigned to waste stream ID-RF-S3150-A (Reference D005). 
 
Homogeneous solids sampling and analysis of solidified organics waste was previously 
conducted by both the Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on 
the analytical data from one or both programs, the UCL90 exceeded the RTL for 
1,1,1-trichloroethane, 1,1,2-trichloro-1,2,2-trifluorethane, carbon tetrachloride, and 
tetrachloroethylene in the solidified organics waste, confirming AK (References P507, 
P522, and U099). 
 
 



CCP-AK-INL-005, Rev. 8  Effective Date:  02/28/2013 
CCP Acceptable Knowledge Summary Report Page 56 of 75 
 

Controlled 
Copy 

Headspace gas sampling and analysis of solidified organics waste was also conducted 
by the Rocky Flats and INL 3,100 m3 TRU Waste Programs.  Based on the analytical 
data from one or both programs, the UCL90 exceeded the PRQL for 
1,1,1-trichloroethane, 1,1,2-trichloro-1,2,2-trifluorethane, carbon tetrachloride, and 
methylene chloride in the solidified organics waste, confirming AK (References P507, 
P522, and U099). 
 
EPA HWN D021 (chlorobenzene) was assigned to the INL 3,100 m3 Project solidified 
organics waste stream because during the analytical data review of the “non-detect” 
observations for headspace gas data, it was determined that the MDL exceeded the 
PRQL for chlorobenzene (Reference U099).  However, chlorobenzene is also an   
F002-listed hazardous waste and has been used in analytical laboratory operations as a 
solvent (Reference P081).  Therefore, the more specific EPA HWN F002 for 
chlorobenzene is assigned to this waste stream. 
 
As shown in Tables 4-1 and 4-2, the flammable F003-listed solvents acetone, ethyl 
benzene, ethyl ether, methanol, and xylene were used at Rocky Flats and are potential 
contaminants of the solidified organics waste.  Homogeneous solids and/or headspace 
gas data from the Rocky Flats and/or INL 3,100 m3 TRU Waste Programs detected 
acetone and methanol in the solidified organics waste.  However, F003-listed solvents 
are listed solely for ignitability, and this waste stream does not exhibit the characteristic 
of ignitability because the solvents are not in liquid form.  Therefore, this waste stream 
is not an F003-listed hazardous waste (References P052, P077, P507, P521, and 
U099). 
 
Nitrobenzene, an F004-listed constituent, was used at Rocky Flats but not for its solvent 
properties (References C517, D022, P052, and P538).  Therefore, this waste stream is 
not an F004-listed hazardous waste. 
 
6.4.3.4 U-, P-, and K-Listed Wastes 
 
There is no documentation indicating that waste stream ID-RF-S3150-A contains 
discarded commercial chemical products, off-specification species, container residues, 
or spill residues thereof (References P052, P077, P507, P522, and U099).  This waste 
stream is therefore not a P- or U-listed hazardous waste as defined in 40 CFR 261, 
Subpart D (40 CFR 261.33). 
 
Beryllium is regulated as a P-listed waste, but only as the commercial chemical product 
beryllium powder.  Most of the beryllium used on site, primarily in Buildings 444 and 
883, was in the form of metal (not powder).  The exception is experimental work in 
Building 865 that involved pressing of the powder into shapes; however, only 
beryllium-contaminated oil from Building 865 was solidified (refer to Table 4-1).  
Therefore, waste stream ID-RF-S3150-A is not a P015-listed waste (References P052 
and P053). 
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Beryllium may be present in solidified organics waste but only in particulate form as a 
trace contaminant.  Analysis conducted by the INL 3,100 m3 Project indicates that the 
UCL90 for beryllium in this waste is 0.296 mg/kg.  Analysis performed by the Rocky Flats 
TRU Waste Program shows that the UCL90 for beryllium in this waste is 0.1 mg/kg 
(References P522 and U099).  Therefore, beryllium concentrations will be less than one 
percent by weight of the waste in each drum and less than 18.14 kilograms in any 
payload container, including ten drum overpacks. 
 
The constituent 1,2-benzenedicarboxylic acid, bis (2-ethylhexyl) ester 
(CAS No. 117-81-7), also known as bis (2-ethylhexyl) phthalate, was detected as a TIC 
in Rocky Flats SVOC analysis of IDCs 003 and 801.  An evaluation to compare the TIC 
identification with AK was performed by Rocky Flats to determine if this TIC is a U-listed 
hazardous waste in this waste stream.  This evaluation (which included the onsite use 
of bis [2-ethylhexyl] phthalate for filter testing and in vacuum pump oil) determined that 
this constituent was not present as an unused commercial chemical product.  There is 
no evidence that bis (2-ethylhexyl) phthalate used on site for filter testing would have 
contributed to this waste stream; however, AK does indicate that the vacuum pump oil 
used in mass spectrometers in Buildings 707 and 777 may have been composed of this 
constituent and this oil may have been disposed of in the oil/solvent mixture feed to the 
Grease Plant process, but not as an unused product.  Bis (2-ethylhexyl) phthalate is 
also a common plasticizer used in plastic, including the plastic bags/packaging used to 
package this waste.  Accordingly, this waste stream is not a U028-listed hazardous 
waste (Reference P522).  
 
The constituent 1,4-dioxane (CAS No. 123-91-1) was detected as a TIC in Rocky Flats 
headspace gas analysis of IDC 801.  An evaluation to compare the TIC identification 
with AK was performed by Rocky Flats to determine if this TIC is a U-listed hazardous 
waste in the waste stream.  This evaluation revealed that 1,4-dioxane was added by the 
manufacturer to chlorinate solvents, particularly 1,1,1-trichloroethane, as a stabilizer 
and corrosion inhibitor; however, there is no indication that 1,4-dioxane is present as an 
unused commercial chemical product.  Accordingly, this waste stream is not a 
U108-listed hazardous waste (Reference P522). 
 
Hydrofluoric acid was not identified as a potential chemical input to the waste stream, 
and therefore, waste stream ID-RF-S3150-A is not a U134-listed waste. 
 
Waste stream ID-RF-S3150-A does not contain hazardous waste from the specific 
sources in 40 CFR 261.32 and therefore is not a K-listed waste. 
 
6.4.3.5 Ignitables, Corrosives, and Reactives  
 
Ignitability 
 
The materials in this waste stream do not meet the definition of ignitability as defined in 
40 CFR 261.21.  The materials are not liquid, and absorbents were added to wastes 
having the potential of generating free liquids (i.e., dewatering of wastes) 
(Reference P501).  The waste is not capable of causing fire through friction, absorption 
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of moisture, or spontaneous chemical change (References P012, P016, and P501).  
The materials are not compressed gases, nor do the wastes contain compressed 
gases, and the waste is not an oxidizer (References P012, P013, P015, P016, P022, 
and P501). 
 
RTR and VE identified drums of solidified organics containing liquid wastes 
(References D019, P507, and U099).  Since oils and chlorinated solvents (e.g., carbon 
tetrachloride, 1,1,1-trichloroethane) were the predominant liquid wastes treated (Refer 
to Section 4.3.1), the liquids discovered during RTR and/or VE are not likely ignitable.  
However, solvents such as alcohols and acetone were also treated so the possibility 
exists that the liquids are ignitable.  Refer to Tables 4-1 and 4-2 for a more complete 
listing of organic liquids treated in Building 774.  RTR and/or VE are performed to 
ensure liquids do not exceed the amount allowed by the WIPP-WAP and to verify the 
absence of compresses gases.  Any drum that contains liquids in excess of the amount 
allowed by the WIPP-WAP or compressed gases will be segregated from the waste 
stream during confirmation and will not be eligible for disposal at WIPP until further 
characterization and/or processing is conducted.  Waste stream ID-RF-S3150-A is, 
therefore, not an ignitable waste (D001). 
 
Corrosivity 
 
The materials in this waste stream do not meet the definition of corrosivity as defined in 
40 CFR 261.22.  The materials are not liquid, and absorbents were added to wastes 
having the potential of generating free liquids (i.e., dewatering of wastes) 
(Reference P501). 
 
RTR and VE identified drums of solidified organics containing liquid wastes 
(References D019, P507, P534, U099).  The liquids potentially consist of any of the 
organic liquids identified in Tables 4-1 and 4-2 which are not corrosive.  However, 
hydrochloric acid may also be present.  The hydrochloric acid is formed from the 
radiolytic and/or chemical decay of chlorinated hydrocarbons, such as carbon 
tetrachloride, in the presence of moisture (Reference P534).  RTR and/or VE are 
performed to ensure liquids do not exceed the amount allowed by the WIPP-WAP.  Any 
drum that contains liquids in excess of the amount allowed by the WIPP-WAP will be 
segregated from the waste stream during confirmation and will not be eligible for 
disposal at WIPP until further characterization and/or processing is conducted.  Waste 
stream ID-RF-S3150-A is therefore not a corrosive waste (D002). 
 
Reactivity 
 
The materials in this waste stream do not meet the definition of reactivity as defined in 
40 CFR 261.23.  The materials are stable and will not undergo violent chemical change.  
The materials will not react violently with water, form potentially explosive mixtures with 
water, or generate toxic gases, vapors, or fumes when mixed with water.  The materials 
do not contain cyanides or sulfides, and are not capable of detonation or explosive 
reaction.  The materials are not explosive, nor do the drums contain any explosives 
(References P012, P013, P015, P016, and P022).  Explosives were not handled or 
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used around radioactive material.  Waste stream ID-RF-S3150-A is, therefore, not a 
reactive waste (D003). 
 
RTR and/or VE are performed to ensure the waste does not contain explosive 
materials.  Any drum suspected of containing explosives will be segregated from the 
waste stream during confirmation and will not be eligible for disposal at the WIPP until 
further characterization and/or processing is conducted. 
 
6.4.3.6 Polychlorinated Biphenyls 
 
Waste stream ID-RF-S3150-A is not regulated as a TSCA waste under 40 CFR 761.  
Treatment of PCB-contaminated oils in Building 774 did occur prior to 1985; however, 
solidified organic wastes (IDCs 700 and 801) were not generated until February 1986 
(also refer to Section 5.4.3.6).  Therefore, PCB-containing fluids would not have been 
processed by the OASIS (References C207, P507, and U099). 
 
6.4.4 Prohibited Items 
 
Prohibited items potentially in this waste stream based on VE and RTR are sealed 
containers greater than four liters and free liquids. 
 
Based on a review of several waste packaging and inspection procedures, the drum 
and rigid liner lids were not vented, nor did the rigid liner lid contain a vent hole when 
the waste was shipped from Rocky Flats to INL (References P008, P026, P063, P064, 
P501, P502, P503, and P505).  As the drums are retrieved for characterization, they are 
vented and aspirated to ensure equilibration of any gases that may have accumulated in 
the closed container (Reference 11). 
 
Prohibited quantities of residual liquids have been identified by VE or RTR in drums of 
solidified organics.  These drums will be segregated and the liquids removed or 
immobilized prior to re-characterization and certification for shipment to the WIPP 
(Reference D019 ). 
 
6.5 Waste Packaging 
 
Depending on waste packaging requirements at the time, several combinations of bags 
and liners were used to prepare 55-gallon drums for shipment.  A rigid liner was placed 
in each drum and lined with one polyethylene round bottom drum liner or a polyethylene 
drum bag.  A PVC O-ring bag and a polyethylene bag were used if the drum was 
attached to the glovebox.  The polyethylene drum bag was not required from a 
packaging standpoint but would aid in contamination control.  When a drum was full, the 
drum liners were twisted and taped closed, the lid was secured with a bolted ring, and a 
tamper indicating device was attached to the drum (References P002, P012, P016, 
P063, P064, and P501).  During the INL 3100 m3 Project, several combinations of drum 
bags, poly bags, and O-ring bags used as packaging were identified for thenIDC 700 
and IDC 801 wastes (Reference U099). 
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Since February 1982, vermiculite was used to fill the space between the outer, sealed 
polyethylene drum bag and the top of the 90-mil rigid liner.  The quantity of vermiculite 
varied from 3-12 pounds according to the amount of waste contained in each drum 
(Reference P024).  During the INL 3,100 m3 Project, it was determined during RTR 
examinations of IDC 700 and IDC 801 wastes that quantities of absorbent can vary 
significantly from expected quantities, and some drums may contain no absorbent.       
In addition, both Oil-Dri® and vermiculite may have been used (Reference U099). 
 
Waste repackaged in the SRP are placed directly in prepared 55-gallon drums.  
Prepared drums are lined with a rigid liner and a filtered plastic drum bag.  After loading, 
the drum bags are twist and taped closed and the drums closed with filtered drum lids 
(References P542 and P543). 
 
6.5.1 Filter Vents 
 
Based on a review of several waste packaging and inspection procedures, the drum 
and rigid liner lids were not vented, nor did the rigid liner lid contain a vent hole when 
the waste was shipped from Rocky Flats to INL.  Carbon composite filter vents were not 
used until the late 1980s (References C057, P008, P026, P063, P064, P501, P502, 
P503, P504, and P505).  As the drums are retrieved for characterization, they are 
vented and aspirated to ensure equilibration of any gases that may have accumulated in 
the closed container. 
 
6.5.2 Layers of Confinement 
 
Based on the discussion in Section 6.5, several packaging configurations are possible.  
There may be various combinations of polyethylene round bottom drum liners, 
polyethylene drum bags, and PVC O-ring bags.  The maximum number of confinement 
layers however is expected to be two.  The rigid liner must be vented and therefore is 
not considered a layer of confinement. 
 
In some instances, a drum may appear to contain three horsetails (i.e., twist and tape 
bag closure) because in addition to the two plastic bags that were twisted and taped 
closed, a bag stub remaining from a previous bag cut was put on top of the waste in the 
subsequent run.  In some cases, only two horsetails may be present because two or 
three bag stubs were collected in the glovebox before adding them to the top of the 
waste.  This resulted in some drums with what may appear to be four or five horsetails 
(two plastic bags that were twisted and taped closed plus two or three bag stubs).  
When the OASIS process first started, sometimes there were problems with the agitator 
tearing into the inner plastic bag.  In this instance, another plastic bag was put around 
the waste.  There will be very few drums like this because the problem was quickly fixed 
by attaching Tygon tubing to a vacuum pump and inserting the tubing between the rigid 
liner and the polyethylene drum liner bag which kept the agitator from contacting the 
plastic bag.  With any of these conditions, only the two plastic bags that were twisted 
and taped closed are considered layers of confinement (Reference C511). 
Drums processed in the AMWTP DTF have the rigid liner lids cut out or removed or 
holes cut and confinement layer bag closures and/or plastic ties cut.  Horsetails  
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(i.e., twist and tape bag closure) cut during these operations may be placed on top of 
the waste (References C515 and P535). 
 
Repackaged drums from the SRP will have a rigid liner without a lid and one layer of 
confinement consisting of a filtered liner bag (References P542, P543, and P547). 
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7.0 CONTAINER SPECIFIC INFORMATION 
 
Container specific information for immobilized organic liquid waste drums in waste 
streams ID-RF-S3114 and ID-RF-S3150-A has been provided to the CCP by the 
AMWTP.  This information originated from the Waste Tracking System database.  The 
data have been compiled and included in the AK Containers List which is maintained as 
a quality record as required by procedure CCP-TP-005 (Reference 1).  The information 
includes: 
 
 Container ID 
 Historical Container ID 
 IDC 
 Generation Date 
 Vent Date 
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8.0 REFERENCE INFORMATION 
 
1. CCP-TP-005, CCP Acceptable Knowledge Documentation, Carlsbad, New Mexico, 

Nuclear Waste Partnership, LLC. 
 
2. Waste Isolation Pilot Plant Hazardous Waste Facility Permit, Waste Analysis Plan, 

New Mexico Environment Department, Santa Fe, New Mexico 
 
3. DOE/WIPP-02-3122, Transuranic Waste Acceptance Criteria for the Waste 

Isolation Pilot Plant, Carlsbad, New Mexico, U.S. Department of Energy 
 
4. DOE/WIPP 01-3194, CH-TRU Waste Content Codes (CH-TRUCON), U.S. 

Department of Energy 
 
5. CCP-PO-001, CCP Transuranic Waste Characterization Quality Assurance Project 

Plan, Carlsbad, New Mexico, Nuclear Waste Partnership, LLC. 
 
6. 42 U.S.C 10101, The Nuclear Waste Policy Act of 1982 
 
7. CAO-95-1121, Revision 3, Transuranic Waste Baseline Inventory Report, U.S. 

Department of Energy Carlsbad, 1995 
 
8. DOE/TRU-12-3425, Annual Transuranic Waste Inventory Report – 2012, Carlsbad, 

New Mexico, U.S. DOE 
 
9. CCP-PO-002, CCP Transuranic Waste Certification Plan, Carlsbad, New Mexico, 

Nuclear Waste Partnership, LLC. 
 
10. DOE/LLW-217, DOE Waste Treatability Group Guidance, Idaho Falls, Idaho, 

INEL-Lockheed Idaho Technologies 
 
11. CCP-PO-003, CCP Transuranic Authorized Methods For Payload Control  

(CCP CH-TRAMPAC), Carlsbad, New Mexico, Nuclear Waste Partnership, LLC. 
 
12. McCoy’s RCRA Compliance CD. 2004 Edition. McCoy and Associates, Inc. 

Golden, Colorado 
 
13. CH-TRU Payload Appendices, Waste Isolation Pilot Plant 
 
14. Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act  

(as amended) 
 

15. 40 CFR Part 261, Identification and Listing of Hazardous Waste, U.S. EPA 
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9.0 AK Source Documents 
 

Source 
Document 
Number 

Title 

C032 External letter from J. K. Paynter to J. N. Davis, Idaho National Engineering Laboratory 
Data Package Information Change for Drum D40197-0743-18283 

C039 Internal Correspondence from J. K. Paynter to B. C. Barrett  

C057 Drum, gasket, liner usage at RFP compiled by Larry Bearly 

C086 Memorandum from Jeff Paynter to Pamela of IT Corporation. Use of the Complexing Agent 
DHDECMP 

C130 Fax from Steve Cunningham, Rocky Flats, to Jeff Paynter 

C134 Interview Record and associated documentation of several former Rocky Flats employees 

C137 Interview Record of E. Putzier and E. Vejvoda by D. Herrick and J. Lamb 

C154 Interview Record of W. V. Conner by T Widner and D. Lamb 

C159 Interview Record of R. Hoffman by D. Herrick and J. Lamb 

C170 Telecon between Al Morgan of Rocky Flats (retired) and Jeff Harrison 

C171 Telecon between Bill Connor of Kaiser-Hill LATO and Jeff Harrison 

C184 Interview Record of Al Morgan by Jeff Harrison 

C185 Telecon between Bill Connor of LAPO and Jeff Harrison 

C207 Summary of Review of PCB AK Sources 

C502 Letter from John A. Ciucci to Joseph A. Legare.  Resolution of Cesium-137 AK 
Discrepancy Between Rocky Flats Environmental Technology Site and Idaho National 
Engineering and Environmental Laboratory 

C505 Letter from Cynthia Zvonar, Department of Energy Carlsbad Field Office, to Lou E. 
Roberts, Environmental Protection Agency 

C506 Letter from John H. Smith, Environmental Protection Agency, to Lynne Smith, Department 
of Energy WIPP Office Director, EM-23 

C510 E-mail Correspondence from Murthy Devarakonda to Michael Rivera.                      
Subject:  IDC 003 Packaging 

C511 Record of Communication with Mark Crocker.  Subject:  OASIS Waste Packaging 

C514 Email from Mike Rivera to Kathy Leonard, “WMF-633 ARP Drums” 

C515 Email from Whitney St Michel to Barbara Broomfield,  Vince Medina, Bill Verlanic,  
"RF-003 Treated Drums"  

C516 Letter to Vincent C. Vespe, "Request for Approval - Shipments of Radioactive Waste in  
55-Gallon Steel Drums"  

C517 Earliest Pack Date for Rocky Flats Waste Retrieved From Pits 11 and 12  

C518 Email from Jason P. Lance to Jim Vernon, "RF-743 Summary"  
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Document 
Number 

Title 

C519 Letter from Scott Raish, AMWTP, to Dave Wessman, U.S. DOE Idaho, "Toxic Substances  
Control Act Application for a Risk-Based Disposal Approval to Process Radiologically  
Contaminated Liquids Containing Polychlorinated Biphenyls-SCR-003-07  

C520 Letter from Michael Bussell, U.S. EPA, to David Wessman, U.S. DOE Idaho, "Approval of  
the (TSCA) RBDA Application for Management of Transuranic PCB Remediation Waste at  
AMWTP Facility  

C521 Memorandum to CCP Records:  Waste Stream Volume Adjustment for Waste Stream  
ID-RF-S3114, Rocky Flats Organic Setups Waste, Shipped in 85-Gallon Drums 

C522 Internal Memo re:  Evaluation of Chemicals Used in the Sludge Repackage Project for 
Waste Streams ID-RF-S3114 and ID-RF-S3150-A, Rocky Flats Absorbed and Solidfied 
Organic Liquids Waste 

D004 Discrepancy Resolution for Waste Matrix Code Assignments for Waste Streams  
ID-RF-S3114 and ID-RF-S3150-A 

D005 Discrepancy Resolution for EPA Hazardous Waste Number Assignments for Waste 
Streams ID-RF-S3114 and ID-RF-S3150-A, Rev. 1 

D009 Discrepancy Resolution for Cs-137 and Sr-90 in Rocky Flats TRU Waster 

D013 Discrepancy Resolution.  Incorrect Waste Matrix Code 

D014 Discrepancy Resolution.  Incorrect Waste Matrix Code 

D019 Discrepancy Resolution.  Liquids Identified During Characterization 

D022 Discrepancy Resolution.  Solvent Use of Nitrobenzene 

D023 Graphite in Waste 

D024 Discrepancy Resolution.  Addition of EPA Hazardous Waste Number D008 to Waste 
Stream ID-RF-S3114. 

D025 Discrepancy Resolution.  Addition of EPA Hazardous Waste Number D008 to Waste 
Stream ID-RF-S3150-A. 

M001 Memorandum to CCP Records:  Addition of Containers to Waste Stream ID-RF-S3114 

M003 RTR Analysis Report 

M004 Material Safety Data Sheet for Fabric 

P001 TRU Waste Compliance Program for WIPP-WAC (U)  

P002 Organic and Sludge Immobilization System 

P004 Rocky Flats Plant Waste Management Site Plan 

P008 Packaging and Handling Line- and Nonline-Generated Materials (U) 
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Source 
Document 
Number 

Title 

P012 TRUPACT-II Content Codes (TRUCON) 

P013 EG&G Sampling Program Results FY1987 

P014 TRU Waste Certification Program for WIPP-WAC (U) 

P015 TRU Waste Sampling Program:  Volume I-Waste Characterization 

P016 Idaho National Engineering Laboratory Code Assessment of the Rocky Flats Transuranic 
Waste 

P020 Characteristics of Transuranic Waste at Department of Energy Sites 

P022 EG&G Sampling Program Results FY1989 

P023 (Task 5 Draft Report) Estimating Historical Emissions from Rocky Flats (Partial) 

P024 Content Code Assessments for INEL Contact-Handled Stored Transuranic Wastes 

P026 Transuranic Solid Waste Inspection (U) 

P033 Summary of Transuranic Waste Characterization Programs at the INEL (1979-Present) 

P043 TRU Waste Compliance Program for WIPP-WAC (U) 

P052 Backlog Waste Reassessment Baseline Book 

P053 (Tasks 3&4 Final Draft Report) Reconstruction of Historical Rocky Flats Operations and 
Identification of Release Points 

P060 Waste Stream and Residue Identification and Characterization Building 707 

P061 Waste Stream and Residue Identification and Characterization Building 771 

P062 Waste Stream and Residue Identification and Characterization Building 779 

P063 Packaging Wastes for Shipment Offsite (U) 

P064 Waste Packaging Requirements 

P066 Material Safety Data Sheets for Envirostone Accelerator, Envirostone Emulsifier, and 
Envirostone Gypsum Cement 

P069 Nuclear Materials Control Elements printout.  SAN Database Report 

P076 Waste Stream and Residue Identification and Characterization Building 559 

P077 Waste Stream Residue Identification and Characterization Building 774 

P078 Waste Stream Residue Identification and Characterization Building 776 

P079 Waste Stream Residue Identification and Characterization Building 777 

P081 Waste Stream Residue Identification and Characterization Building 371 

P082 Waste Stream Residue Identification and Characterization Building 374 

P084 Material Safety Data Sheet for Varsol 1 

P089 Waste Systems Progress Report March 1984 through February 1985 
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Document 
Number 

Title 

P090 History of Rocky Flats Waste Streams 

P091 Materials Hazards Manual 

P142 Material Safety Data Sheet for ZL-22A Zyglo Penetrant 

P152 Plutonium Metal Feed Specification for Use in the Weapons Program.  Volume 1 

P161 Dose Reconstruction Project Task 5 

P164 A History of The Rocky Flats Plutonium/Actinide Recovery Plant 1952-1991 

P166 Rocky Flats Risk Assessment Guide 

P167 Neptunium Processing at the Rocky Flats Plant 

P169 Plutonium Isotopic Ratios at Rocky Flats 

P178 Research and Development Quarterly Progress Report.  October, November, and 
December 1968 

P179 Research and Development Quarterly Progress Report.  April, May, and June 1969 

P180 Research and Development Quarterly Progress Report.  July, August, and  
September 1969 

P181 Research and Development Quarterly Progress Report.  January, February, and  
March 1970; Chemistry 

P182 Research and Development Quarterly Progress Report.  April, May, and June 1970; 
Chemistry 

P183 Research and Development Quarterly Progress Report.  July, August, and  
September 1970; Chemistry 

P184 Research and Development Quarterly Progress Report.  October, November, and 
December 1970; Chemistry 

P185 Research and Development Quarterly Progress Report.  January, February, and  
March 1971; Chemistry 

P186 Research and Development Quarterly Progress Report.  April, May, and June 1971; 
Chemistry 

P187 Research and Development Quarterly Progress Report.  July, August, and  
September 1971 

P188 Research and Ecology Annual Report.  Chemistry Research and Development 

P189 Research and Ecology Semi-Annual Progress Report January – June 1972 

P190 Research and Ecology Semi-Annual Progress Report.  Chemistry Research and 
Development.  July through December 1972 

P191 Research and Ecology Semi-Annual Progress Report.  Chemistry Research and 
Development.  January-June 1973 

P192 Research and Ecology Semi-Annual Progress Report. Chemistry Research and 
Development.  July-December 1973 
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Title 

P193 Research and Development Semi-Annual Progress Report for July through  
December 1974; Chemistry 

P194 Research and Development Semi-Annual Progress Report for January through June 1975 

P195 Research and Development Semi-Annual Progress Report for January through June 1977 

P196 Chemistry Research and Development Annual Progress Report November 1, 1979 
through October 31, 1980  

P197 Chemistry Research and Development Annual Progress Report November 1, 1980 to 
September 30, 1981 

P198 Chemistry Research and Development Annual Progress Report. October 1, 1981 to 
September 30, 1982  

P199 Chemistry Research and Development Annual Progress Report October 1, 1982 to 
September 30, 1983 

P200 Chemistry Research and Development Annual Progress Report October 1, 1983 to 
September 30, 1984 

P201 Chemistry Research and Development Annual Progress Report October 1, 1984 through 
September 30, 1985 

P202 Chemistry R&D Monthly Progress Report 

P210 Default Plutonium Mass Fractions for Rocky Flats Plant Waste 

P227 Plutonium Mass Fractions Derived from SGRS Data 

P501 Packaging Waste for Shipment Offsite 

P502 Packaging and Handling Plutonium Wastes and Residues 

P503 Packaging Wastes for Shipment Off-Site 

P504 Packaging Waste for Shipment Offsite 

P505 Procedure for Packaging and Handling Pu Waste and Residue Drums 

P507 Acceptable Knowledge Document for INEEL Stored Transuranic Waste – Rocky Flats 
Plant Waste 

P508 Radioactive Waste Management Complex Map Drawing 

P509 Radioactive Waste Management Complex – Idaho Completion Project 

P512 Waste Description Information for Transuranically Contaminated Wastes Stored at Idaho 
National Engineering Laboratory. 

P513 Determination of Radioisotopic Content In TRU Waste Based on Acceptable Knowledge. 

P515 Estimated Earthen and Geofabric Covered TRU Waste Inventory in the TSA at Radioactive 
Waste Management Complex (RWMC) 
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Document 
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Title 

P516 Advanced Mixed Waste Treatment Project Waste Stream Designations 

P517 Material Safety Data Sheet, Micro-Cel® E (All Grades) 

P518 Material Safety Data Sheets for Various Texaco Oils and Shell Vitrea M Oil 

P519 Waste Systems Progress Report March 1983 through February 1984 

P520 Building Histories for Building 371, 444, 447, 460, 707, 771, 776/777, 881, 883, and  
991 Historical Release Report (HRR) 

P521 Rocky Flats Environmental Technology Site WIPP Waste Stream Profile Form, TRM 
Solidified Organic Waste 

P522 Rocky Flats Environmental Technology Site WIPP Waste Stream Profile Form, TRM 
Solidified Organic Waste 

P524 Determination of H2 Diffusion Rates through Various Closures on TRU Waste Bag-Out 
Bags 

P532 Summary of Rocky Flats Waste Buried in the Subsurface Disposal Area  

P534 Shipment And Disposal Of Solidified Organic Waste (Waste Type IV) TO The Waste 
Isolation Pilot Plant (WIPP), Presented at WM’06 Conference,  
February 26-March 2, 2006, Tucson, AZ. 

P535 Drum Treatment Facility Operations 

P536 Visual Examination of S3000 Waste in the Facility 

P537 Subsurface Disposal Area (SDA) Waste Identification (1952-1970 Emphasis)  

P538 Colorimetric Determination of Iron in Plutonium Metal Using a Nitrobenzene Extraction 
Technique  

P539 Acceptable Knowledge Document for INL Stored Transuranic Waste – Rocky Flats Plant  

P540 Acceptable Knowledge Re-evaluation Checklist, CCP-TP-005, Attachment 10, 3/28/06  

P541 WMF-615 Filter Insertion Operations 

P542 SRP DPS Waste Packaging  

P543 SRP RA V Waste Processing  

P544 WMF-1617 SRP-Support Systems  

P545 RWMC Waste Handling and Overpacking  

P546 Risk-Based Disposal Approval Application for Management of Polychlorinated Biphenyl  
(PCB) Remediation Waste Contaminated with Transuranic Radioisotopes at the Idaho  
Cleanup Project (ICP) Accelerated Retrieval Project V (ARP V) Facility  

P547 RWMC-55 Gallon Drum Assembly  
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Title 

U010 OASIS Solidification and Off Gas Analysis 

U040 Building 774 Low Level Organic and TRU-Waste Organic Waste Log Book. 

U043 Building 774 Set Up Log Book 

U059 Drum Prefix Numbers and Corresponding Material Balance Areas 

U064 Radioactive Materials Associated with Rocky Flats 

U069 Drum Prefix Issue Dates Log Book 

U092 Inventory values as generated by TRIPS Change Request (TCR) 1821 

U098 Preliminary data for the IDC 003 waste stream 

U099 Draft Waste Stream Profile Form – Solidified Organics and Supporting Documentation 

U505 Rocky Flats Prefix History Timeline 

U517 Advanced Mixed Waste Treatment Project (AMWTP) Visual Examination (VE) Data Sheets 

U518 Advanced Mixed Waste Treatment Project (AMWTP) Glove Box Glove Specifications 

U519 Excerpts of CCP Nonconformance Reports (NCRs) for Prohibited Liquids 

U520 Att 1 – CCP Waste Visual Examination Technique Data Form SCO#798 Addendum 5 
Windows XP 2002 MX Excel 2003 
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Figure 1.  Rocky Flats Environmental Technology Site Map 
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Figure 2.  Location of the INL Radioactive Waste Management Complex 
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Figure 3.  Radioactive Waste Management Complex Map 
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Figure 4.  Grease Plant 
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Figure 5.  Organic and Sludge Immobilization System 
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RECORD OF REVISION 
 

Revision 
Number 

Date 
Approved Description of Revision 

0 06/10/2004 Initial issue. 
1 07/08/2004 Sections 2.0 and 5.5 have been modified to identify the 

TRUPACT-II Content Codes (TRUCONs) that will be 
confirmed by Real-Time Radiography (RTR) and/or 
Visual Examination (VE) and to clarify that other 
TRUCONs may also be suitable for individual containers 
in this waste stream pending further evaluation on a 
container basis.  

2  04/14/2005 Calculations for payload management have been added 
to Section 4.3.6.  The waste stream description has 
been modified to clarify the waste does not contain 
greater than 1% Waste Material Type IV.1.  Various 
editorial corrections have been made throughout the 
report.  

3 04/13/2006 Sections 4.0 through 5.0, Section 9.0, Attachment 2, and 
Attachment 4 have been modified to distinguish between 
inactive and active waste generating processes, to 
identify new active waste generating processes, to 
expand existing process descriptions, and to include 
additional chemical and material inputs.  These updates 
were based on site personnel interviews and reviews of 
acceptable knowledge documents performed during the 
generation of the detailed Pu-239 Operations process 
flow diagrams.   

4 07/31/2006 Revised to incorporate plutonium (Pu)-238 debris waste 
stream containers (LA-MHD02.001) from CCP-AK-
LANL-007, Los Alamos National Laboratory Pu-238 
Contaminated Mixed Heterogeneous Debris Waste 
Stream LA-MHD02.001 into waste stream  
LA-MHD01.001 generated by operations in the 
Technical Area (TA)-55 Plutonium Facility Building  
(PF-4). 

5 11/16/2006 Revised to implement the Waste Isolation Pilot Plant 
Hazardous Waste Facility Permit requirements resulting 
from the Section 311/Remote-Handled (RH) Permit 
Modification Request (PMR) by including the Waste 
Material Parameter Assessment for waste stream  
LA-MHD01.001. 
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RECORD OF REVISION (Continued) 
 

Revision 
Number 

Date 
Approved Description of Revision 

6  03/27/2007 Revised to include new cemented inorganic 
homogeneous solid waste stream number  
LA-CIN01.001 generated by the cement fixation process 
in TA-55 Plutonium Facility Building (PF-4).  This new 
waste stream is explained in detail in Section 6.0. 

7 11/30/2007 Revised to include additional containers to waste stream 
LA-MHD01.001 and to update the affected sections 
(types and quantities of Transuranic (TRU) waste 
generated, waste material parameters, estimated 
radionuclide distributions); to expand descriptions of 
waste generating processes that produced ash, 
hydroxide cakes, salts, and contaminated absorbent; to 
address internal packaging of waste containers; to 
address repackaging operations; and to incorporate 
miscellaneous editorial changes.  This revision also 
includes new absorbed liquid homogeneous solid waste 
stream number LA-MIN02-V.001.  This new waste 
stream is explained in detail in Section 7.0. 

8 03/12/2008 Revised to remove originally generated homogeneous 
containers from waste stream LA-MHD01.001 added 
during Revision 7; to address a change in packaging for 
waste stream LA-CIN01.001; to address repackaging 
and Decontamination and Decommissioning operations; 
and to incorporate miscellaneous editorial changes.   

9 01/27/2009 Revised to include additional containers to waste  
stream LA-MHD01.001 that were originally  
characterized as homogeneous by Los Alamos  National 
Laboratory and to update the affected  sections (types 
and quantities of transuranic waste  generated, waste 
material parameters, estimated  radionuclide 
distributions); to properly identify  chemicals in Table 9, 
Chemical Identification and  Use Summary, as ignitable, 
corrosive, and/or  reactive in their pure form; and to 
incorporate  miscellaneous editorial changes.  This 
revision also includes new salt homogeneous solid 
waste stream number LA-MIN04-S.001.  This new waste 
stream is explained in detail in Section 8.0.  
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RECORD OF REVISION (Continued) 
 

Revision 
Number 

Date 
Approved Description of Revision  

10 05/04/2010 Revised to include various changes identified during 
the 2009 recertification audit; to expand the spent  
nuclear fuel and high-level waste assessment; to  
address facility and equipment maintenance  
operations; to address below-grade retrieval  
operations; to add below-grade containers to waste  
streams LA-MHD01.001 and LA-CIN01.001 and to  
update the affected sections (e.g., types and  
quantities of Transuranic [TRU] waste generated,  
estimated radionuclide distributions); to add  
containers to waste streams LA-MIN02-V.001 and   
LA-MIN04-S.001 and to update the affected  
sections (e.g., types and quantities of TRU waste  
generated, estimated radionuclide distributions);  
and to include miscellaneous changes to Sections  
1.0, 2.0, 3.0, 4.0, 5.0, 7.0, 8.0, 10.0, 11.0, and 12.0. 

11 09/23/2011 Revised to incorporate changes required by the  
Waste Isolation Pilot Plant (WIPP) Permit renewal  
dated November 30, 2010; to include changes  
identified during the 2011 recertification audit, to  
update the Annual Transuranic Waste Inventory  
Report Identification numbers; to expand the waste  
stream correlation section; to clarify the waste  
packaging configurations; and to delete the  
Supplemental Waste Stream Information section.   
This revision also includes miscellaneous changes   
made throughout the report.   

12 12/12/2012 Revised to expand/modify Sections 1.0, 2.0, and 
3.0; to add TRUCON code SQ133 to waste stream 
LA-MHD01.001; to expand the waste stream 
description for LA-MIN02-V.001 and to add 
TRUCON code LA226; to add new TA-54 
repackaging facility description; to add containers to 
waste streams LA-MHD01.001, LA-CIN01.001,  
LA-MIN02-V.001, and LA-MIN04-S.001 and to 
update the affected sections (e.g., types and 
quantities of TRU waste generated, estimated 
radionuclide distributions); to expand the ignitability, 
corrosivity, and reactivity sections; and to clarify the 
waste packaging configurations.  This revision also 
includes miscellaneous changes made throughout. 
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RECORD OF REVISION (Continued) 
 

Revision 
Number 

Date 
Approved Description of Revision  

13 02/10/2014 Revised to clarify the TRUPACT-II Content Codes  
and the waste stream descriptions for all four waste  
streams, to update the waste stream                     
LA-MHD01.001 Annual Transuranic Waste  
Inventory Report numbers, to update the  
Description of Waste Generating Process section,  
to update the waste stream LA-MHD01.001 future  
projected waste generation volume, to discuss the  
use and characterization of hydrofluoric acid, to  
incorporate changes identified in the 2013  
recertification audit, to incorporate changes  
identified in the 2013 U.S. Environmental Protection  
Agency (EPA) Continued Compliance audit, and to  
incorporate various changes.  
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1.0 EXECUTIVE SUMMARY 
 

This Acceptable Knowledge (AK) Summary Report has been prepared for the Central 
Characterization Program (CCP) for contact-handled (CH) transuranic (TRU) waste 
generated at Technical Area (TA)-55 of the Los Alamos National Laboratory (LANL).  
This report was prepared in accordance with CCP-TP-005, CCP Acceptable Knowledge 
Documentation (Reference 8), to implement the AK requirements of the Waste Isolation 
Pilot Plant Hazardous Waste Facility Permit, Waste Analysis Plan (WIPP-WAP) 
(Reference 1) and the DOE/WIPP-02-3122, Transuranic Waste Acceptance Criteria for 
the Waste Isolation Pilot Plant (WIPP-WAC) (Reference 3).   
 
The WIPP-WAP AK requirements are addressed in CCP-PO-001, CCP Transuranic 
Waste Characterization Quality Assurance Project Plan (Reference 7).  The WIPP-WAC 
AK requirements are addressed in CCP-PO-002, CCP Transuranic Waste Certification 
Plan (Reference 16).  Additionally, this report provides the AK information required by 
CCP-PO-003, CCP Transuranic Authorized Methods for Payload Control                
(CCP CH-TRAMPAC) (Reference 14). 
 
The CCP is tasked with certification of CH TRU waste for transportation to and disposal 
at the Waste Isolation Pilot Plant (WIPP).  CCP procedure CCP-TP-005 (Reference 8), 
describes how AK is compiled and confirmed by the CCP.  The CCP is responsible for 
collection, review, and management of AK documentation in accordance with  
CCP-TP-005 and reviews and approves this AK Summary Report.  CCP maintains 
responsibility for this AK Summary Report and all CCP-TP-005 generated forms and 
records as quality assurance (QA) records.  In addition, CCP maintains a copy of the 
“historical source documents” as non-QA records. 
 
This report presents the required characterization information for the mixed 
heterogeneous debris waste stream LA-MHD01.001, the mixed cement waste stream 
LA-CIN01.001, the mixed absorbent waste stream LA-MIN02-V.001, and the mixed salt 
waste stream LA-MIN04-S.001.  As described in Section 4.3.7, AK information from the 
plutonium (Pu)-238 debris from waste stream LA-MHD02.001 previously described in 
CCP-AK-LANL-007, Los Alamos National Laboratory Pu-238 Contaminated Mixed 
Heterogeneous Debris Waste Stream LA-MHD02.001 (Reference 20) has been 
combined into this report. 
 
This report, along with referenced supporting documents, provides a defensible and 
auditable record of AK for the designated waste streams.  The references and AK 
sources used to prepare this report are listed in Sections 10.0 and 11.0.  The AK 
sources cited throughout this report are identified by alphanumeric designations 
correspond to a unique Source Document Tracking Number (i.e., C001, D001, DR001, 
M001, P001, and U001). 
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Due to the incorporation of waste stream LA-MHD02.001 containers into waste stream  
LA-MHD01.001, the AK sources collected for CCP-AK-LANL-007 have been combined 
with the AK sources collected originally for this report (References 20 and M312).  Due 
to the collection and AK review of the same documents during the original preparation 
of this report and the CCP-AK-LANL-007 report, the sources identified in the text of this 
report can be redundant; referencing the same source of information collected for both 
reports, but assigned a different AK Source Document Tracking Number.  However, 
redundant references from both reports were not included in all cases, if it was 
determined that the single reference was sufficient to support the applicable AK 
discussion.  
 
This report includes information relating to the facility’s history, configuration, 
equipment, process operations, and waste management practices.  Information 
contained in this report was obtained from numerous sources, including facility safety 
basis documentation, database information, historical document archives, generator 
and storage facility waste records and documents, material safety data sheets (MSDS), 
and interviews with facility personnel.  
 
This report and supporting references provide the mandatory waste program 
management and waste stream-specific AK information required by the WIPP-WAP 
(Reference 1).  
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2.0 WASTE STREAM IDENTIFICATION SUMMARY 
 

Site Where TRU Waste Was Generated: 
 
LANL  
P.O. Box 1663 
Los Alamos, New Mexico 87545 
 
Facility Where TRU Waste Was Generated: 
 
TA-55 Plutonium Facility Building 4 (PF-4)  
 
LANL U.S. Environmental Protection Agency (EPA) Hazardous Waste Generator 
Identification Number:  
 
NM0890010515 
 
Facility Mission: 
 
The primary mission of LANL has been nuclear weapons research and development 
(R&D).  LANL’s current central mission is to enhance global security by ensuring the 
safety and reliability of the U.S. nuclear stockpile, developing technologies to reduce 
threats from weapons of mass destruction, and solving problems related to energy, 
environment, infrastructure, health and national security concerns.  This mission 
supports disciplines that enable LANL to contribute to defense, civilian, and industrial 
needs, including the research, design, development, and analysis of nuclear weapons 
components; support to research programs in the national interest; energy and 
environmental research; and environmental management. 
 
The primary missions of the Plutonium Facility Building (PF-4) have included basic 
special nuclear material (SNM) research and technology development, processing a 
variety of plutonium-containing materials, and preparing reactor fuels, heat sources, and 
other SNM devices. 
 
Since 1978, PF-4 has been located at TA-55.  Operations commenced in 1979 for the 
extraction and recovery of plutonium from residues and scraps generated from 
operations at various LANL facilities and other U.S. Department of Energy (DOE) sites 
in the defense complex.  The scrap and residues are processed to recover as much 
plutonium as economically feasible.  The recovered plutonium is converted into pure 
plutonium feedstock.  This recovery process, associated maintenance operations, 
limited manufacture of finished parts from purified plutonium, and plutonium research 
are the primary sources of TRU-contaminated debris, immobilized or solidified liquids 
and solids, and salts that comprise the waste in waste streams LA-MHD01.001,  
LA-CIN01.001, LA-MIN02-V.001, and LA-MIN04-S.001.   
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Waste Streams:  
 
The waste streams delineated in this report and their associated Annual Transuranic 
Waste Inventory Report (ATWIR) numbers are presented in Sections 2.1, 2.2, 2.3, and 
2.4.  
 
2.1 Waste Stream LA-MHD01.001 (Heterogeneous Debris)  
 
Summary Category Group:   S5000 – Debris Waste 
 
Waste Matrix Code Group:   Heterogeneous Debris Waste 
 
Waste Matrix Code:   S5400 
 
TRUPACT-II Content Code (TRUCON): LA125/225*   
 
*Real-time radiography (RTR) and/or visual examination (VE) will confirm the primary 
TRUCON code LA125/225; however, TRUCON codes  LA115/215, LA116/216, 
LA117/217, LA118/218, LA119/219, LA122/222, LA123/223, LA154, SQ133/233, and 
SQ154 may be used pending further evaluation by the Waste Certification Official of 
container-specific information.  
 
Waste Stream ATWIR Identification  
Numbers (Reference 6):  LA-TA-55-19, LA-TA-55-21,  

LA-TA-55-30, LA-TA-55-43,     
LA-NCD01, LA-MHD01.001,    
LA-LAMHD02238 
 

Layers of Confinement:   Maximum of six layers** 
 
**VE has identified one heterogeneous debris container with a total of seven layers of 
confinement.  The configuration included five inner bags and two liner bags.  This 
configuration is non-routine and considered to be an isolated incident  
(Reference DR007). 
 
Waste Stream Description:   
 
Waste stream LA-MHD01.001 consists of mixed heterogeneous debris waste generated 
in TA-55.  The debris waste includes paper, rags, plastic, rubber, wood-based  
high-efficiency particulate air (HEPA) filters, other plastic-based and cellulose-based 
items (e.g., personal protective equipment [PPE]), noncombustible items (e.g., metal 
and glass), and lesser quantities of homogeneous solids (less than 50 percent by 
volume) contaminated with nuclear materials (e.g., americium oxide).  Plastic-based 
waste includes (but may not be limited to):  bottles, dry-box gloves (unleaded neoprene 
base), gloves including leaded gloves, ion-exchange resins, Plexiglas, polyethylene and 
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vinyl, polystyrene, polyvinyl chloride plastic, tape, Tygon tubing, and vials.  Rubber- and 
Teflon-based waste includes rubber gloves, Teflon tape, gaskets, and stoppers.  
Cellulose-based waste includes (but may not be limited to):  booties, cardboard, cotton 
gloves, coveralls, laboratory coats, paper, rags, wood, and similar materials. 
Noncombustible debris waste includes (but may not be limited to):  bottles (e.g., glass 
and metal), cans (e.g., steel and brass), composite HEPA filters, crucibles, equipment 
(e.g., furnaces, foundry parts, machine tools and parts), fluorescent bulbs, glass, 
gloveboxes, glovebox windows, graphite, lead (e.g., shielding), metal pipes, 
miscellaneous labware, metal (e.g., beryllium), motors, pumps, slag, small tools, and 
ventilation ductwork.  Homogeneous solid waste (less than 50 percent by volume) 
includes:  hydroxide cake/filter materials, salts, and ash residues.  Hydroxide cake/filter 
materials are composed of precipitated materials such as americium cadmium, calcium, 
chromium, iron, lead, magnesium, mercury, neptunium, plutonium potassium, silver, 
sodium hydroxide, thorium, and uranium.  Salt waste can include varying mixtures of 
calcium chloride, cesium chloride, lithium chloride, magnesium chloride, potassium 
chloride, sodium chloride, zinc chloride, residual entrained calcium and zinc metal, and 
various plutonium and americium compounds.  Ash residues originate from the thermal 
reduction of organic-based waste products that were contaminated with plutonium  
(e.g., plastics, rubber, wood, cellulosics, and oils) and may include incomplete 
combustion products such as small pieces of plastic and metal debris items.  The waste 
stream also includes a small fraction liquids (e.g., waste oils and organics) and solids 
(e.g., nitrate salts) absorbed or mixed with absorbent materials which may include 
Ascarite II (sodium hydroxide coated silicate), diatomaceous earth (silica and quartz), 
kitty litter (clay), vermiculite (hydrated magnesium-aluminum-iron silicate),  and/or 
zeolite (aluminosilicate mineral).  Finally, some secondary waste generated during 
remediation/repackaging operations may be added to the waste containers including but 
not limited to:  absorbent (e.g., Waste Lock 770 [sodium polyacrylate]), alkaline 
batteries, Fantastik bottles used during decontamination, miscellaneous hand tools, 
paper/plastic tags and labels, plastic/metal wire ties, PPE, plastic sheeting used for 
contamination control, rags and wipes (Kimwipes), and original packaging material   
(e.g., metal, plastic bags, plywood sheathing, rigid liner lids cut into pieces).   
 
On a waste stream basis, the two predominant isotopes by mass for waste stream     
LA-MHD01.001 are Pu-239 and uranium (U)-238, and over 95 percent of the total 
activity is from Pu-238, Pu-239, and Pu-241.  The radiological characterization 
information is presented in Section 5.4.2. 
 
The waste stream contains Resource Conservation and Recovery Act 
(RCRA)-regulated constituents and is assigned the following EPA Hazardous Waste 
Numbers (HWNs):  F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, 
D011, D018, D019, D021, D022, D035, D038, D039, and D040.  This waste stream 
may also include wastes containing or contaminated with polychlorinated biphenyls 
(PCBs).  Refer to Section 5.4.3 for the waste stream chemical content evaluation.  
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Prohibited items are known to be present in the waste stream.  Procedures allowed 
containers greater than four liters, sealed with tape, to be used for waste packaging until 
LANL WIPP-approved procedures were implemented.  The presence of containerized 
(e.g., butane lighter, lighter fluid can, unpunctured aerosol cans, vials) and 
uncontainerized liquids have also been observed.  Lead shielding is often used to 
increase handling safety, and thick shielding can obscure RTR observations.  
Additionally, based on interviews with site personnel performing VE and prohibited item 
disposition repackaging, internal cans (both shielded and unshielded) have been 
measured for dose rate during repackaging and found to contain waste with radiation 
levels exceeding 200 millirem per hour (mrem/hr).  Waste packages containing 
prohibited items identified during characterization activities will be segregated then 
dispositioned appropriately and/or repackaged to remove the items prior to certification 
and shipment.  Refer to Section 5.4.4 for detailed waste stream prohibited items 
information. 
 
Waste packaging procedures for LANL waste streams have been modified several 
times since the beginning of recovery operations, and containers in this waste stream 
include a variety of configurations with up to six layers of confinement.  RTR and/or VE 
will confirm TRUCON code LA125/225.  LA125/225 describes the broadest type of 
materials and bounds all waste packages in this waste stream.  However, TRUCON 
codes LA115/215, LA116/216, LA117/217, LA118/218, LA119/219, LA122/222, 
LA123/223, LA154, SQ133/233, and SQ154 have been identified as suitable TRUCON 
codes for individual containers in this waste stream.  Refer to Section 5.5 for detailed 
packaging information. 
 
Waste stream LA-MHD01.001 meets the definition of waste materials that have 
common physical form, that contain similar hazardous constituents, and that are 
generated from a single process or activity.  This waste stream was generated during 
TA-55 R&D/fabrication and associated recovery, facility and equipment maintenance, 
decontamination and decommissioning (D&D), waste repackaging, and below-grade 
retrieval operations.  Refer to Section 4.3.7 for detailed waste stream delineation 
information. 
 



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 22 of 229 
 

  

Controlled 
Copy 

2.2 Waste Stream LA-CIN01.001 (Cemented TRU Waste)  
 
Summary Category Group:    S3000 – Homogeneous Solids  
 
Waste Matrix Code Group:    Solidified Inorganics  
   
Waste Matrix Code:    S3150  
  
TRUPACT-II Content Code:  LA126/226*   
  
*RTR will confirm TRUCON code LA126/226; however, TRUCON code LA114/214 may 
be used pending evaluation by the Waste Certification Official of container-specific 
information.   
  
Waste Stream ATWIR Identification 
Numbers (Reference 6):   LA-TA-55-38, LA-CIN01.001 

  
Layers of Confinement:    Maximum of six layers 
  
Waste Stream Description:    
  
Waste stream LA-CIN01.001 consists primarily of inorganic homogeneous solid waste 
(cemented TRU waste) generated in TA-55.  The waste includes materials encased in 
Portland or gypsum cement such as aqueous and organic liquids from the six 
operational areas (e.g. nitrate operations), ash, calcium chloride salts, chloride 
solutions, evaporator bottoms and salts, filter aid, filter cakes (e.g., hydroxide cake), 
plutonium/uranium filings and fines, glovebox sweepings, graphite powder, HEPA filter 
media, leached ash residues, leached particulate solids (e.g., ash, sand, slag, and 
crucible parts), oxides (e.g., americium, metal, and uranium), miscellaneous oils  
(e.g., pump oil), silica solids, solvents, spent ion exchange resins, trioctyl 
phosphineoxide and iodine in kerosene, and uranium solutions.  A small fraction of 
debris waste (less than 50 percent by volume) including plastic packaging, metal 
packaging, and PPE (e.g., leaded gloves) may also be present.  Finally, some 
secondary waste generated during remediation/repackaging operations may be added 
to the waste containers, including but not limited to:  absorbent (e.g., Waste Lock 770 
[sodium polyacrylate]), alkaline batteries, Fantastik bottles used during 
decontamination, miscellaneous hand tools, paper/plastic tags and labels, plastic/metal 
wire ties, PPE, plastic sheeting used for contamination control, rags and wipes 
(Kimwipes), and original packaging material (e.g., metal, plastic bags, plywood 
sheathing, rigid liner lids cut into pieces).  
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On a waste stream basis, the two predominant isotopes by mass for waste stream     
LA-CIN01.001 are Pu-239 and U-238 and over 95 percent of the total activity is from 
americium (Am)-241, Pu-238, Pu-239, and Pu-241.  The radiological characterization 
information is presented in Section 6.4.2.  
 
The waste stream contains RCRA-regulated constituents and is assigned the following 
EPA HWNs:  F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, D011, 
D018, D019, D021, D022, D035, D038, D039, and D040.  This waste stream does not 
include wastes containing or contaminated with PCBs.  Refer to Section 6.4.3 for the 
waste stream chemical content evaluation.  
 
Prohibited items are known to be present in the waste stream.  The potential for 
prohibited quantities of liquid due to dewatering is anticipated.  In addition, procedures 
allowed containers greater than four liters, sealed with tape, to be used for waste 
packaging until WIPP certification procedures were implemented.  The presence of 
containerized (e.g., butane lighter, lighter fluid can, unpunctured aerosol can, vials) and 
uncontainerized liquids have also been observed in TA-55 waste.  Lead shielding is 
often used to increase handling safety, and thick shielding can obscure RTR 
observations.  Additionally, based on interviews with site personnel performing VE and 
prohibited item disposition repackaging, internal cans (both shielded and unshielded) 
have been measured for dose rate during repackaging and found to contain waste with 
radiation levels exceeding 200 mrem/hr.  Waste packages containing prohibited items 
identified during characterization activities will be segregated then dispositioned 
appropriately and/or repackaged to remove the items prior to certification and shipment.  
Refer to Section 6.4.4 for detailed waste stream prohibited items information. 
 
Waste packaging procedures for LANL waste streams have been modified several 
times since the beginning of recovery operations and containers in this waste stream 
include a variety of configurations with up to six layers of confinement.  RTR will confirm 
TRUCON code LA126/226.  However, TRUCON code LA114/214 has been identified 
as suitable for individual containers in this waste stream.  Refer to Section 6.5 for 
detailed packaging information.  
 
Waste stream LA-CIN01.001 meets the definition of waste materials that have common 
physical form, that contain similar hazardous constituents, and that are generated from 
a single process or activity.  This waste stream was generated during TA-55 
R&D/fabrication and associated recovery, facility and equipment maintenance, D&D, 
waste repackaging, and below-grade retrieval operations.  Refer to Section 4.3.7 for 
detailed waste stream delineation information. 
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2.3 Waste Stream LA-MIN02-V.001 (Absorbed Waste)  
 
Summary Category Group:    S3000 – Homogeneous Solids  
 
Waste Matrix Code Group:     Solidified Inorganics  
 
Waste Matrix Code:    S3110 
  
TRUPACT-II Content Code:  LA112/212* 
 
*RTR will confirm TRUCON code LA112/212; however, TRUCON codes LA126/226, 
SQ112/212, SQ113/213, and SQ129/229 may be used pending evaluation by the 
Waste Certification Official of container-specific information.  
 
Waste Stream ATWIR Identification 
Number (Reference 6):   LA-MIN02-V.001 

  
Layers of Confinement:    Maximum of four layers 
 
Waste Stream Description:    
  
Waste stream LA-MIN02-V.001 consists primarily of inorganic particulate waste 
generated in TA-55.  The waste is largely comprised of TRU waste such as liquids and 
solids absorbed or mixed with absorbent (e.g., Ascarite II, [sodium hydroxide coated 
silicate], diatomaceous earth [silica and quartz], kitty litter [clay], vermiculite [hydrated 
magnesium-aluminum-iron silicate], and/or zeolite [aluminosilicate mineral]).  Examples 
of absorbed liquids include acids (e.g., hydrochloric acid, hydrofluoric acid, and nitric 
acid); carbon tetrachloride; ethylene glycol; kerosene; methanol; methylene chloride; 
silicone based liquids (e.g., silicone oil); tetrachloroethylene; tributyl phosphate; 
trichloroethylene; and various types of oils including hydraulic, vacuum pump, grinding, 
and lapping (mixture of mineral oil and lard).  Solids mixed with absorbents are typically 
evaporator salts (i.e., nitrate salts).  The waste is also expected to contain heavy metals 
such as cadmium, chromium, and lead.  Liquids and solids not absorbed or mixed with 
absorbent are often cemented and disposed of separately in waste stream                 
LA-CIN01.001.  A small fraction of debris waste (less than 50 percent by volume) 
including plastic packaging, metal packaging, lead (e.g., shielding), PPE, and metal 
fines may also be present.  Finally, some secondary waste generated during 
remediation/repackaging operations may be added to the waste containers, including 
but not limited to:  absorbent (e.g., Waste Lock 770 [sodium polyacrylate]), alkaline 
batteries, Fantastik bottles used during decontamination, miscellaneous hand tools, 
paper/plastic tags and labels, plastic/metal wire ties, PPE, plastic sheeting used for 
contamination control, rags and wipes (Kimwipes), and original packaging material  
(e.g., metal, plastic bags, plywood sheathing, rigid liner lids cut into pieces). 
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On a waste stream basis, the two predominant isotopes by mass for waste stream 
LA-MIN02-V.001 are Pu-239 and U-238 while over 95 percent of the total activity is from 
Pu-239, Pu-240, and Pu-241.  The radiological characterization information is presented 
in Section 7.4.2.  
 
The waste stream contains RCRA-regulated constituents and is assigned the following 
EPA HWNs:  F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, D011, 
D018, D019, D021, D022, D035, D038, D039, and D040.  This waste stream does not 
include wastes containing or contaminated with PCBs.  Refer to Section 7.4.3 for the 
waste stream chemical content evaluation.  
 
Based on the review of container documentation and documented waste management 
practices, no prohibited items are specifically identified in the waste stream.  However, 
the presence of prohibited quantities of liquid due to dewatering or incomplete 
absorption is possible.  In addition, procedures also allowed containers greater than four 
liters, sealed with tape, to be used for waste packaging until LANL WIPP-approved 
procedures were implemented.  The presence of containerized (e.g., butane lighter, 
lighter fluid can, unpunctured aerosol cans, vials) and uncontainerized liquids have also 
been observed in TA-55 waste.  Lead shielding is often used to increase handling 
safety, and thick shielding can obscure RTR observations.  Additionally, based on 
interviews with site personnel performing VE and prohibited item disposition 
repackaging, internal cans (both shielded and unshielded) have been measured for 
dose rate during repackaging and found to contain waste with radiation levels 
exceeding 200 mrem/hr.  Waste packages containing prohibited items identified during 
characterization activities will be segregated then dispositioned appropriately and/or 
repackaged to remove the items prior to certification and shipment.  Refer to  
Section 7.4.4 for detailed waste stream prohibited items information. 
 
Waste packaging procedures for LANL waste streams have been modified several 
times since the beginning of recovery operations and containers in this waste stream 
include a variety of configurations with up to four layers of confinement.  RTR will 
confirm TRUCON code LA112/212.  However, TRUCON codes LA126/226, SQ112/212, 
SQ113/213, and SQ129/229 have been identified as suitable for individual containers in 
this waste stream.  Refer to Section 7.5 for detailed packaging information.  
 
Waste stream LA-MIN02-V.001 meets the definition of waste materials that have 
common physical form, that contain similar hazardous constituents, and that are 
generated from a single process or activity.  This waste stream was generated during 
TA-55 R&D/fabrication and associated recovery, facility and equipment maintenance, 
D&D, waste repackaging, and below-grade retrieval operations.  Refer to              
Section 4.3.7 for detailed waste stream delineation information. 
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2.4 Waste Stream LA-MIN04-S.001 (Salt Waste)  
 
Summary Category Group:     S3000 – Homogeneous Solids  
 
Waste Matrix Code Group:     Salt Waste  
  
Waste Matrix Code:      S3140 
  
TRUPACT-II Content Code:     LA124/224  
  
Waste Stream ATWIR Identification 
Number (Reference 6):  LA-MIN04-S.001 

  
Layers of Confinement:      Maximum of Four Layers 
 
Waste Stream Description:    
  
Waste stream LA-MIN04-S.001 consists primarily of inorganic homogeneous solid 
waste (salt waste) generated in TA-55.  The waste is largely comprised of salts which 
are a byproduct from a variety of plutonium metal purification operations including 
electrorefining, molten salt extraction, salt stripping, fluoride reduction, and direct oxide 
reduction.  Salts serve as a transportation vehicle for plutonium ions and provide a trap 
for impurities that are driven or extracted out during the purification process.  Salt waste 
can include varying mixtures of calcium chloride, cesium chloride, lithium chloride, 
magnesium chloride, potassium chloride, sodium chloride, zinc chloride, residual 
entrained calcium and zinc metal, and various plutonium and americium compounds.  
The waste may also be contaminated with solvent metals and reagent materials such as 
barium, bismuth, cadmium, calcium carbonate, gallium, lead, molybdenum, niobium, 
tantalum, titanium, tungsten, vanadium, yttrium (Y), and zirconium.  Salts can be 
cemented and disposed of separately in waste stream LA-CIN01.001.  A small fraction 
of debris waste (less than 50 percent by volume) including  plastic packaging, metal 
packaging, PPE, and  magnesium oxide (MgO) crucible pieces may also be present.  
Finally, some secondary waste generated during remediation/repackaging operations 
may be added to the waste containers, including but not limited to:  absorbent         
(e.g., Waste Lock 770 [sodium polyacrylate]), alkaline batteries, Fantastik bottles used 
during decontamination, miscellaneous hand tools, paper/plastic tags and labels, 
plastic/metal wire ties, PPE, plastic sheeting used for contamination control, rags and 
wipes (Kimwipes), and original packaging material  (e.g., metal, plastic bags, plywood 
sheathing, rigid liner lids cut into pieces).   
  
On a waste stream basis, the two predominant isotopes by mass for waste stream 
LA-MIN04-S.001 are Pu-239 and U-238 while over 95 percent of the total activity is from 
Pu-239, Pu-240, and Pu-241.  The radiological characterization information is presented 
in Section 8.4.2.  
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The waste stream contains RCRA-regulated constituents and is assigned the following 
EPA HWNs:  F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, D011, 
D018, D019, D021, D022, D035, D038, D039, and D040.  This waste stream does not 
include wastes containing or contaminated with PCBs.  Refer to Section 8.4.3 for the 
waste stream chemical content evaluation.  
  
Based on the review of container documentation and documented waste management 
practices, no prohibited items are specifically identified in the waste stream.  However, 
procedures allowed containers greater than four liters, sealed with tape, to be used for 
waste packaging until LANL WIPP-approved procedures were implemented.  The 
presence of containerized (e.g., butane lighter, lighter fluid can, unpunctured aerosol 
cans, vials) and uncontainerized liquids have also been observed in TA-55 waste.  Lead 
shielding is often used to increase handling safety, and thick shielding can obscure RTR 
observations.  Additionally, based on interviews with site personnel performing VE and 
prohibited item disposition repackaging, internal cans (both shielded and unshielded) 
have been measured for dose rate during repackaging and found to contain waste with 
radiation levels exceeding 200 mrem/hr.  Waste packages containing prohibited items 
identified during characterization activities will be segregated then dispositioned 
appropriately and/or repackaged to remove the items prior to certification and shipment.  
Refer to Section 8.4.4 for detailed waste stream prohibited items information. 
 
Waste packaging procedures for LANL waste streams have been modified several 
times since the beginning of recovery operations and containers in this waste stream 
include a variety of configurations with up to four layers of confinement.  RTR will 
confirm TRUCON code LA124/224.  Refer to Section 8.5 for detailed packaging 
information.  
 
Waste stream LA-MIN04-S.001 meets the definition of waste materials that have 
common physical form, that contain similar hazardous constituents, and that are 
generated from a single process or activity.  This waste stream was generated during 
TA-55 R&D/fabrication and associated recovery, facility and equipment maintenance, 
D&D, waste repackaging, and below-grade retrieval operations.  Refer to              
Section 4.3.7 for detailed waste stream delineation information. 
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3.0 ACCEPTABLE KNOWLEDGE DATA AND INFORMATION 
 
TRU waste destined for disposal at the WIPP must be characterized prior to shipment.  
The WIPP-WAP (Reference 1) permits use of knowledge of the materials and 
processes that generate and control the waste, and a clear and convincing argument 
about the characteristics of the waste is provided.  The AK characterization documented 
herein complies with the requirements of the WIPP-WAP and was developed in 
accordance with CCP-PO-001 (Reference 7), and CCP-TP-005 (Reference 8). 
 
The references and AK sources used to prepare this report are listed in Section 10.0 
and 11.0, respectively.  The AK sources referenced within this report by alphanumeric 
designations (e.g., C001, D001, DR001, M001, P001, and U001) correspond to the 
Source Document Tracking Number using the following convention: 
 
 C – Correspondence 
 D – Documents 
 DR – Discrepancy Resolution 
 M – Miscellaneous 
 P – Procedures 
 U – Unpublished 
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4.0 REQUIRED PROGRAM INFORMATION 
 
This section presents the waste management program information required by the 
WIPP-WAP (Reference 1).  Included is a brief operational history of this facility, 
summaries of the missions, discussions of waste generating operations, and 
descriptions of the site’s waste management program as it relates to these waste 
streams.  Attachment 1 of CCP-TP-005 (Reference 8) provides a list of TRU waste 
management program information required to be developed as part of the AK record. 
 
4.1 Facility Location 
 
LANL is located in Los Alamos County in north-central New Mexico, approximately 
60 miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  LANL 
has been owned and operated by the DOE and its predecessor for over 50 years.  The 
LANL site encompasses 43 square miles subdivided into 49 TAs.  Figure 1, Location of 
LANL Site, shows the location of LANL and the TAs.  As illustrated by Figure 2, 
Location of the PF-4 at TA-55 LANL Site, PF-4 is located in TA-55 (References D025 
and D084). 
 
4.2 LANL Operational History 
 
In 1942, the U.S. Army Manhattan Engineering District established Project Y to develop 
the atomic bomb.  The research quickly progressed to a point that required a remote 
site for experimental work, and the Army selected the Los Alamos Ranch School for 
Boys as an appropriate location.  The Undersecretary of War directed acquisition of the 
school site, which consisted of a group of approximately 50 log buildings on a 790-acre 
site northwest of Santa Fe.  The project ultimately acquired an additional 
3,120 privately-owned acres and 45,666 acres of public land managed by the 
U.S. Forest Service.  In 1943, this land became known as the Los Alamos Site, later as 
the Los Alamos Scientific Laboratory.  It is now named the Los Alamos National 
Laboratory.  Since its inception, the University of California (UC) has operated LANL for 
the federal government.  With the end of World War II and the growth of international 
competition, a national policy of maintaining superiority in the field of atomic energy was 
established.  Congress chose to sustain the Los Alamos site; the U. S. Atomic Energy 
Commission (AEC) received control of LANL from the Army and renewed the operating 
contract with UC.  During subsequent years, LANL continued to expand at a steady 
rate, first under the AEC and later under the Energy Research and Development 
Administration.  Since 1978, LANL has operated under the control of the DOE.              
In 2006, a consortium of Bechtel, UC, BWX Technologies, and URS Energy and 
Construction (URS acquired Washington Group International in 2007) formed 
Los Alamos National Security, LLC (LANS) to operate LANL (References D041, D071, 
D082, and D083). 
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4.2.1 LANL Site Mission 
 
Since its inception, the primary mission of LANL has been nuclear weapons R&D.  
LANL’s current mission supports disciplines that enable LANL to contribute to defense, 
civilian, and industrial needs.  Included in this mission are the research, design, 
development, and analysis of nuclear weapons components; support for research 
programs in the national interest; energy and environmental research; and 
environmental management.  In achieving mission objectives, LANL used, and 
continues to use, hazardous and radioactive materials.  Solid waste containing TRU 
contamination has been, and continues to be, generated as a result of plutonium R&D, 
processing and recovery operations, facility and equipment maintenance, and D&D 
projects (References D071, D082, and D083). 
 
4.2.2 TA-55 PF-4 Mission   
 
Since the beginning of its operations in 1979, the primary missions of the PF-4 were 
basic SNM research and technology development; processing a variety of 
plutonium-containing materials; and preparing reactor fuels, heat sources, and other 
SNM devices.  Research and technology development at the PF-4 includes 
collaborations with other LANL facilities and DOE sites (e.g., Sandia National 
Laboratories [SNL]).  The PF-4 has been used for the extraction and recovery of 
plutonium from waste, residues, site return, and scrap generated from operations at 
various LANL facilities and other DOE sites in the defense complex.  These materials 
are processed to recover as much plutonium as economically feasible.  The recovered 
plutonium is converted into pure plutonium feedstock to be returned to weapons 
production or related operations.  The plutonium recovery process handles primarily   
Pu-239 and Pu-242 based samples.  These are categorized based upon isotopic    
make-up into various Material Types (MTs).  The associated research operations 
involve other plutonium isotopes, different uranium isotopes, and minor amounts of 
several other radioisotopes (References C238, D025, D045, D071, D092, M019, M215, 
M216, M217, M218, M219, and M222). 
 
In addition to weapons production, Pu-238 heat sources have been manufactured at 
LANL by the Actinide Ceramics and Fabrication Group in PF-4.  The operations 
associated with heat source manufacturing, metallography, Pu-238 recovery, and scrap 
processing have been conducted in the 200 Wing (Rooms 201, 204, 205, 206, and 207) 
of PF-4.  As described in Section 4.4.7, the following Pu-238 heat source programs 
have been conducted in PF-4 since 1979 (References C192, C194, C197, C212, C220, 
and D071):  

 
 Defense Programs MilliWatt Generator (MWG):  Between 1979 and 1990, the 

Savannah River Site (SRS) produced the Pu-238 feed material to manufacture 
MWG heat sources to provide electrical power for defense nuclear weapons and 
defense satellite programs. 
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 National Aeronautics and Space Administration (NASA) Space  
Missions:  Between 1979 and 1990, some of the Pu-238 was used for NASA 
space missions, including the 1984-1985 Galileo space mission. 

 
 War Reserve Quality Heat Sources and Defense Program Radioisotope 

Thermogenerators (RTGs):  From 1981 to 1990, LANL manufactured 3,000 War 
Reserve Quality Heat Sources under the Defense Program MWG Heat Source 
Program.  These heat sources were transferred to the General Electric Neutron 
Devices Facility to be incorporated into Defense Program RTGs. 

 
 NASA General Purpose Heat Source (GPHS) and Light Weight Radioisotope 

Heater Unit (LWRHU) Programs:  From 1992 to 2002, a portion of the  
Pu-238 used in NASA’s GPHS and LWRHU for the Cassini space mission was 
recycled from Defense Program Pu-238 and from the MWG Heat Source 
Program. 

 
 Defense Program MWG Heat Source Recycling:  Recycling, recovery, and 

reprocessing of Pu-238 from Defense Program MWG heat sources for use in 
both Defense Program and NASA missions have continued intermittently through 
2002 and were expanded in 2003.  Approximately 200 sources a year were 
recycled to meet projected production schedule requirements for both national 
security and NASA programs.  This process is currently inactive. 

 
These TA-55 R&D/fabrication and associated recovery, facility and equipment 
maintenance, D&D, waste repackaging, and below-grade retrieval operations are the 
sources of these waste streams.  Although TA-55 is comprised of several support 
buildings, waste streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, and 
LA-MIN04-S.001 are limited to waste originally generated in PF-4 at TA-55. 
 
4.2.3 Defense Waste Assessment 
 
DOE/WIPP-02-3122 (Reference 3) requires generator sites to use AK to determine if 
the TRU waste streams to be disposed at WIPP meet the definition of TRU defense 
waste.  Based on guidance from DOE, TRU waste is eligible for disposal at WIPP if it 
has been generated in whole or part by one of the atomic energy defense activities 
listed in Section 10101(3) of the Nuclear Waste Policy Act of 1982 (NWPA) 
(Reference 19). 

 
Waste streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, and  
LA-MIN04-S.001 were generated by or originated from materials used in the process to 
recover plutonium from residues, metal fabrication, and R&D in support of weapons 
development.  These plutonium processing operations include:    
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 Preparing ultra-pure plutonium metals, alloys, and compounds 
 

 Preparing (on a large scale) specific alloys, including casting and machining 
these materials into specific shapes 
 

 Determining high-temperature thermodynamic properties of plutonium 
 

 Reclaiming plutonium from scrap and residues produced by numerous feed 
sources 

 
 Disassembling components for inspection and analysis 
 
 Manufacturing of parts on a limited basis 
 
 Processing plutonium oxide, uranium oxide, americium oxide and mixtures of 

plutonium and uranium oxides for reactor fuels 
 
The operations generating wastes in LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, 
and LA-MIN04-S.001 are described in detail in Section 4.4 of this report.  Although 
some non-defense program related projects were performed in PF-4, most of the 
operations generating these waste streams are consistent with the WIPP-WAC defense 
description.  Waste from non-defense program operations were commingled in the final 
waste containers to such an extent that segregation is not possible.  It should be noted 
that a defense determination has previously been accepted for waste originating from 
these PF-4 weapons operations (References C040, C057, C067, C082, and D041).  
 
TRU waste contained in these waste streams were also contaminated by the programs 
associated with the manufacturing of Pu-238 heat sources described in Section 4.4.7.  
The original source of plutonium for all LANL Pu-238 operations was the defense 
production K Reactor at the SRS.  From 1979 to 1980, Pu-238 was generated by  
two production campaigns involving the irradiation of neptunium targets.  The 
neptunium was a defense by-product from the production of Pu-238 for weapons.   
Pu-238 of such domestic origin is considered “defense born” from waste management 
activities associated with by-product materials from “atomic energy defense activities” 
(References C192 and C212). 
 
As described in Section 4.4.7, both defense and non-defense programs were conducted 
in PF-4.  Processing and manufacturing of heat sources for defense and non-defense 
applications use identical processing steps and common equipment and glovebox lines.  
Processing can occur simultaneously within the same line of gloveboxes and TRU 
waste is generated throughout the process and manufacturing steps.  The wastes from 
defense and non-defense Pu-238 programs are not segregated; the wastes from these 
campaigns are packaged in the same waste containers.  The resulting process wastes 
are commingled and managed as defense TRU waste generated in whole or part by 
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atomic energy defense activities.  It has also been determined that future segregation of 
defense from non-defense waste by Pu-238 operations at LANL is not feasible, due to  
the fact that these projects are performed in the same lines.  Additionally, since the 
source of Pu-238 feed for these programs includes recycled Pu-238 materials, the 
resulting wastes will be commingled with contamination originating from defense 
activities (References C190, C192, C204, C212, and M308). 
 
In May of 2004, the DOE Carlsbad Field Office (CBFO) determined that the LANL 
Pu-238 wastes originally generated at PF-4 in TA-55 are generated in whole or in part 
by atomic energy defense activities and therefore are defense wastes that can be 
disposed of at the WIPP if all of the other requirements applicable to TRU waste to be 
placed in the repository are met (Reference C212). 
 
Based on a review of the AK, waste containers in LA-MHD01.001, LA-CIN01.001, 
LA-MIN02-V.001, and LA-MIN04-S.001 meet the WIPP-WAC (Reference 3) definition of 
TRU defense waste and can be categorized as items D, E, and G of the activities listed 
in Section 10101(3) of the NWPA (Reference 19), and detailed in the Interim Guidance 
on Ensuring that Waste Qualifies for Disposal at the Waste Isolation Pilot Plant 
(Reference 4): 

 
 Defense nuclear waste and materials by-products management  
 Defense nuclear materials production 
 Defense research and development 
 
4.2.4 Spent Nuclear Fuel and High-Level Waste Assessment 
 
Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act (Reference 5) 
prohibits the disposal of spent nuclear fuel and high-level waste as defined by the 
NWPA (Reference 19) at WIPP.  According to the NWPA, spent nuclear fuel is “fuel that 
has been withdrawn from a nuclear reactor following irradiation, the constituent 
elements of which have not been separated by reprocessing.”  The DOE Radioactive 
Waste Management Manual (Reference 11) expands on this definition to clarify that 
“Test specimens of fissionable material irradiated for research and development only, 
and not production of power or plutonium, may be classified as waste, and managed in 
accordance with the requirements of this Order when it is technically infeasible, cost 
prohibitive, or would increase worker exposure to separate the remaining test 
specimens from other contaminated material.”  High-level waste is defined by the 
NWPA as “the highly radioactive material resulting from the reprocessing of spent 
nuclear fuel, including liquid waste produced directly in reprocessing and any solid 
material derived from such liquid waste that contains fission products in sufficient 
concentrations, and other highly radioactive material that the Commission, consistent 
with existing law, determines by rule requires permanent isolation.”  These waste 
streams consist of waste contaminated with radioactive material from TA-55 
R&D/fabrication and associated recovery, facility and equipment maintenance, D&D, 
waste repackaging, and below-grade retrieval operations.  These operations did not 
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involve separation or reprocessing of constituent elements from reactor fuel.  These 
waste streams do not contain irradiated fuel elements withdrawn from a reactor or 
pieces thereof.  Therefore, the wastes are not a spent nuclear fuel, not high-level waste, 
not historically managed as high-level waste, and are eligible for disposal at WIPP as 
TRU waste (References 5, 19, D023, M014, M015, P094, and P118). 
 
4.3 TRU Waste Management 
 
The LANL waste management goal is that all waste generated is stored, transported, 
treated, and disposed of in a manner that protects the environment, workers, and the 
public.  The overall requirements for managing waste are summarized in the Laboratory 
Performance Requirement (LPR) document, Environmental Protection                   
(Reference D059).  Currently, LANL TRU Programs and waste management personnel 
are responsible for establishing waste management programs that are consistent with 
applicable DOE orders and state and federal regulations.  The State of New Mexico 
issued LANL’s current Hazardous Waste Facility Permit (HWFP) to the DOE and LANS 
in November 2010 (References D003, D025, and D041).  

 
TRU mixed and non-mixed waste is generated at LANL primarily from R&D, processing 
and recovery operations, and D&D projects.  On April 22, 2003, weapons fabrication 
and manufacturing operations at LANL were re-established with the successful 
production of the first nuclear weapons pit in 14 years in the DOE complex that meets 
specifications for use in the U.S. stockpile (References  D013, D025, D041, and M006).  
 
The following sections discuss TRU waste identification systems used at LANL; 
historical and present-day TRU waste management practices; and LANL treatment, 
storage, and disposal facilities (TSDFs) for TRU mixed waste. 
 
4.3.1 TRU Waste Identification and Categorization 
 
Several waste identification and categorization conventions have been used as part of 
waste management operations for TRU mixed waste generated at LANL.  The waste 
identification system used for a particular waste container depends largely upon the 
date of placement into storage.  Specific waste identification conventions at LANL 
include the assignment of Radioactive Solid Waste Disposal (RSWD) Codes, Item 
Description Codes (IDCs), Nuclear MT, Process/Status (P/S) Codes, SNM Matrix 
Codes, and TRUCON Codes to containers of TRU waste.  When applicable, these 
waste identification conventions were used to assist the original waste stream 
delineations (References 9, D083, and D084). 
 
RSWD Codes   

 
RSWD Codes were first used at LANL in January 1971 and were discontinued in 1992.  
The RSWD Codes are a two-digit code preceded by the letter “A”.  The RSWD Codes 
were used at LANL to categorize TRU waste forms generated by the various on-site 
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facilities.  The RSWD Codes associated with waste in these waste streams are defined 
in Figure 3, RSWD Code Descriptions Table (References D025, D041, D083, and 
M296). 
 
IDCs  

 
IDCs were first used at LANL in July 1984 and discontinued in 1992.  The IDCs 
generally consist of a three-digit number representing the most general descriptions of 
TRU waste.  The IDCs associated with waste in these waste streams are listed in 
Figure 4, Item Description Codes (IDC) Table (References D025, D041, D083, and 
M296).   
 
TRUCON Codes  

 
TRUCON codes were first used at LANL in October 1992, and are presently in use.  
The system of TRUCON codes was developed by the DOE to provide a consistent 
waste description for TRU waste generated throughout all of DOE’s facilities.  The 
TRUCON codes are intended to assist DOE in establishing the characteristics of TRU 
waste to be certified for transportation to the WIPP.  LANL TRUCON codes consist of a 
three-digit number preceded by the letters “LA” and followed by a single character suffix 
that further defines the waste type, source, and/or packaging configuration.  Detailed 
definitions of the LANL TRUCON codes are found in the TRUCON codes 
(References 9, D025, D041, D083, and D084).  

 
LANL identification systems used for tracking SNM provide additional information about 
the physical form and chemical content of TRU waste.  SNM tracking systems include 
the use of P/S Codes, SNM Matrix Codes, and MT Codes (References D025 and 
D041).    
 
P/S Codes   

 
Individual plutonium processing operations at the LANL PF-4 are assigned a unique 
identifier called a P/S Code.  These codes are used for the purpose of nuclear material 
accounting.  A consolidated listing of the P/S Codes is provided in Figure 5, TA-55 
Process/Status Code Index Table (References D025, D041, D083, and M298).  

 
Waste items are labeled with a unique Item Identification (ID) Code that contains 
information on the waste material parameter of the item (the SNM Matrix Code) and an 
embedded P/S Code that corresponds to nuclear materials accountability for the 
operation that produced the waste item.  The P/S Code refers to a specific part of an 
operation within the overall plutonium-recovery process, but generally applies to more 
than one glovebox, or to the same operation carried out in multiple locations or 
gloveboxes in the PF-4.  Recording the P/S Codes on disposal documents was 
inconsistent until about 1995 (References D025, D041, D083, D084, M019, M215, 
M216, M217, M218, M219, M222, M224, M226, M236, M296, and P036).  
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Starting in 1987, PF-4 began its current system of tracking waste items by their nuclear 
material content, using the computerized Material Accountability and Safeguards 
System (MASS).  The MASS and associated P/S Codes were developed and are used 
strictly to track accountable nuclear material throughout the plutonium-recovery 
process.  However, the P/S Codes provide the finest level of detail available to 
associate waste items with a specific operation of origin.  Therefore, the P/S Code 
System is used extensively in the description and documentation of AK information for 
RCRA and for chemical constituents for the plutonium-processing derived waste.  While 
a P/S Code can be associated with most waste items generated after 1987 and all items 
generated after 1995, the P/S Code does not provide a method of segregating waste or 
delineating waste streams.  TRU waste items are packaged into drums based on the 
isotopic material content of the waste and Nondestructive Assay (NDA) characteristics 
without regard to process of origin (References C187, D025, D041, D083, and D084).  

 
Matrix Codes for SNM   

 
For the purposes of SNM tracking, individual waste items generated at the PF-4 are 
assigned a SNM matrix type that provides a description of the waste physical form.  
Discard Limits (DLs) for plutonium in the various types of waste matrices are 
established by the waste-generating group, and approved by the LANL division office 
and the DOE Albuquerque Operations Office (References C187, D025, D041, D083, 
and D084).   

 
MTs  

 
In addition to the IDC, TRUCON, and RSWD Codes, which provide information about 
the physical form, matrix, and chemical nature of waste, LANL employs MT 
designations to describe the relative isotopic composition of radioactive contamination.  
The designated MT is used to describe the isotopic composition of common blends of 
radioactive materials used within the DOE complex.  The most common MTs present in 
LANL TRU waste are weapons-grade plutonium (MT-51 and -52); fuel grade  
(MT-53 and -54); reactor-grade plutonium (MT-55 through -57); enriched Pu-242 
(MT-42); and heat-source plutonium (MT-83).  The radionuclide and MT content of 
LANL TRU waste is discussed in Sections 5.4.2, 6.4.2, and 7.4.2 (References D025, 
D041, and D083). 
 
4.3.2 Historical TRU Waste Management Practices 

 
In 1970, the AEC, a predecessor of the DOE, directed its facilities to begin storing TRU 
waste in such a way that it could eventually be retrieved for shipment to WIPP.  LANL 
then began segregating TRU waste from other wastes and dedicating specific areas 
within Area G at TA-54 for management (References D025, D041, D083, and D084).  
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Historically (i.e., the period 1970 to 1987, prior to the implementation of the LANL TRU 
waste certification plan) wastes from all TRU waste-generating activities at LANL were 
handled and packaged according to the Los Alamos Scientific Laboratory Health, Safety 
and Environment Manual.  Waste management practices for radioactive waste initially 
followed AEC requirements (U.S. Atomic Energy Commission AEC Manual:  Chapter 
0511, Radioactive Waste Management [AEC 1973]) (Reference 10) and later, 
DOE Orders 5820.1, Management of Transuranic Contaminated Materials and 5820.2A, 
Radioactive Waste Management (DOE, 09/30/82 and 02/06/84, respectively) 
(Reference 12).  Detailed waste handling and management requirements were 
documented in division and group-level operating procedures (References D025, D041, 
D083, and D084).  

 
In 1984, the Los Alamos TRU Waste Certification Plan for Newly Generated TRU Waste 
(Reference D037) was prepared for implementation with LANL newly generated TRU 
waste.  Each LANL waste generator was required to develop an attachment to this plan 
to define the details of the waste certification functions and controls that applied to their 
specific operations and waste streams (References D025, D041, D083, and D084).   

 
Originally located at TA-21, PF-4 was relocated to the present-day site at TA-55 in 
1978, where operations commenced in 1979.  Waste management at PF-4 was focused 
on minimizing the amount of waste generated and minimizing the plutonium content of 
that waste (References P102 and P188).  Personnel were requested to sort potentially 
recyclable TRU waste items (i.e., those containing recoverable amounts of plutonium) 
into classes such as rubber, plastics, rags, non-plutonium metals, glass, oils, cans, 
sweepings, etc.  These waste items were assayed, and based on the plutonium level 
relative to the DL, material was either sent to recovery operations or to “20-year” 
retrievable storage.  Liquids were explicitly prohibited from any container of solid waste 
materials (References D025, D041, D083, D084, P102, and P188). 
 
TRU waste generators were required to complete the RSWD form.  The RSWD form 
included the waste IDs listed in Figure 3.  An example of the RSWD form is included in 
Figure 6, Example Generator Container Specific Documentation.  The physical 
description of each waste item generated at PF-4 was documented on a Discardable 
Waste Log Sheet, also shown in Figure 6 (References D025, D041, D083, and D084). 
 
4.3.3 Present-Day TRU Waste Management Practices 

 
Currently, LANL radioactive waste management practices follow DOE Order 435.1, 
Radioactive Waste Management (Reference 11).  LANL waste management 
requirements applicable to TRU mixed and non-mixed waste are addressed in  
three Laboratory Implementation Requirements (LIRs) as follows (References D025, 
D041, D083, and D084):  

 
 General Waste Management Requirements (References M014 and M300) 
 Hazardous and Mixed Waste Requirements (References M016 and M301) 
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 Managing Radioactive Waste (References M015 and M302) 
 

The LANL waste analysis plan for storage of transuranic mixed waste is contained in 
Attachment A.2 to the LANL Hazardous Waste Permit (Reference D004).   

 
4.3.4 TRU Waste Generator Documentation Requirements 

 
TRU waste generators at LANL are required to complete forms that document the 
physical, chemical, and hazardous nature of waste and provide substantial AK 
information.  Some of these forms are specific to the Chemistry and Metallurgy 
Research (CMR) and Plutonium Facilities, which generate the majority of LANL’s TRU 
waste.  LANL has used a Waste Profile Form (WPF) system since May 1991.  Waste 
generators must complete a WPF for waste-stream specific information.  This form 
documents the process that generated the waste, the location of waste generation, the 
physical form of the waste, the RCRA-regulated constituents present, and the 
radionuclides present.  Guidance to generators for completion of the WPF is given in 
the Laboratory Implementation Guidance (LIG) document LIG 404-00-03.1, Waste 
Profile Form Guidance (References D025, D041, M012, and M303).  
 
Generators must provide new WPFs when a process change results in a change in 
waste composition or when a new waste is generated.  For routinely generated waste 
(i.e., routine operations waste), the WPF must be re-evaluated annually to ensure the 
information is current and correct.  The WPF includes the Land Disposal Restrictions 
(LDR) notification, which further documents the RCRA-regulated nature of waste.  
Specific information that is requested on the WPF includes (References D025, D041, 
D083, and D084): 

 
 Point of generation 
 
 Method of characterization 
 
 Waste categories and descriptions 
 
 Presence of toxic metals and an estimate of concentration 
 
 Presence of organic compounds and an estimate of concentration 
 
 Identification of RCRA-listed hazardous constituents 
 
 Identification of RCRA hazardous characteristics (i.e., ignitability, corrosivity, 

reactivity, toxicity) 
 
 Identification of the radiological characteristics of the waste 
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The information on the WPF must be certified as complete and accurate, as evidenced 
by the signature of the waste generator.  The annual re-evaluation complies with the 
characterization frequency requirement of 20 New Mexico Administrative Code 4.1, 
Subpart V, 264.13(b)(4), revised November 1, 1995 (References D025 and D041).  
Waste generation information for individual TRU waste containers is required to be 
documented on the TRU Waste Storage Record (TWSR).  The TWSR is reviewed and 
approved in accordance with AP-SWO-006, Review and Completion of the TWSR 
(Reference D058) and is not approved unless the waste is associated with a valid, 
active WPF.  The TWSR documents the type of packaging, generating organization, 
radionuclide and hazardous material content of the waste, dose rates, TRUCON code, 
and storage site information (e.g., building number, location, date of receipt).  Guidance 
to generators for completion of the TWSR is provided in LIG document LIG404-00-01.2, 
Waste Generator Guidance for Completing the TRU Waste Storage Record (TWSR) 
(References D025, D041, D083, D084, M013, M296, and M304).  

 
The TWSR form for PF-4 waste is completed in the Nuclear Materials Technology 
(NMT) Division Waste Management System (WMS) database and reviewed 
electronically.  The TWSR is reviewed and approved in accordance with AP-SWO-006, 
Review and Completion of the TWSR (Reference D058), and is not approved unless the 
waste is associated with a valid, active WPF.  Examples for Waste Acceptance Criteria 
(WAC) exceptions include tritium-contaminated waste and waste packaged in 
nonstandard waste containers.  The Waste Acceptance Criteria Exception Form (WEF) 
is reviewed according to AP-SWO-015, Processing Waste Acceptance Criteria 
Exception Forms (References D025, D041, and D057).   

 
The physical description of each waste item generated is documented on a Waste 
Origination and Disposition Form (WODF) by the waste generator according to 
controlled procedures (References P090, page 24; P091, Appendix 1; and P095, 
Appendix B in Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste 
for WIPP and for TA-54 Safe Storage ).  Items are bagged out of gloveboxes and sent 
to the Waste Management section, where multiple items are placed into drums 
(References D025 and D041).  

 
Waste items are labeled with an ID code that contains information on the waste material 
parameter (WMP) of the item and an embedded P/S Code that corresponds to nuclear 
materials accountability for the operation that produced the waste item.  In the 
packaging operation for legacy waste, a standard form, the Discardable Waste Log 
Sheet (DWLS), was used to list each ID code (Reference P090, page 25;  
P091, Appendix 2; and P095, Appendix C).  This form was signed by the waste 
packager and approved by QA personnel (References D025 and D041).   
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Both the WODF and DWLS for each TRU waste container are maintained as hard copy 
records by the generator.  Many of these waste tracking ID codes for individual items in 
containers of debris waste are compiled in a list that correlates item codes with 
containers or in a database maintained as the WMS (References D025, D041, and 
U004).  
 
The WODF and DWLS forms were often attached to the Certified Waste Storage 
Record (CWSR) for legacy waste.  The CWSR documented waste packaging 
information including the type of packaging, generating organization and location, 
radionuclide content, dose rates, presence of toxic or corrosive materials, and storage 
site information.  The CWSR was modified in the early 1990s and changed to the 
TWSR (References D037 and P090).  
 
Figure 6 includes an example of legacy container records.  Note that this waste 
container example (LA00000057745) contains waste items associated with seven 
different P/S Codes (BM, EOC, FF, OM, SS, TIGR, and XO) (See Figure 5, TA-55 
Process/Status Code Index Table).  Each of the waste items is linked to a unique 
WODF.  Information encoded in the ID code indicates that five of the seven waste items 
are metal (MET), while the remaining two from P/S Code SS are crucibles (XBL).  
These and other matrix abbreviations used by waste management personnel are listed 
in Appendix D of Performing Visual Examinations of TRU Waste (References D025, 
D041, and P097).  
 
For waste generated after July 17, 2001 (i.e., LANL newly generated), the physical 
description of each waste item generated is documented on a WODF by the waste 
generator in accordance with TA-55 Transuranic Waste Interface Document (TWID) 
(Reference P092) and Performing Visual Examinations of TRU Waste  
(Reference P097).  The term "LANL newly generated," as it is used in this report, is 
related to LANL waste management practices and is not intended to indicate how CCP 
will characterize LANL generated TRU waste.  The WODF is generated electronically in 
the WMS database.  The P/S Code for waste items is also documented on this form.  
The PF-4 at TA-55 tracks waste items both by the P/S Code from which they originated 
as well as by their material content, using the computerized MASS.  Waste items are 
labeled with a code that contains information on the WMP of the item and an embedded 
P/S Code that corresponds to the operation that produced the waste item.  In the 
packaging process, the WMS is used to list each ID code and record its matrix material 
electronically (Appendix B in Performing Visual Examinations of TRU Waste  
[Reference P097]).  This form is electronically signed by the waste packager and 
approved by QA personnel.  The WODF(s) for each item in a TRU waste container are 
maintained electronically and a hard copy is printed after all approvals are in place 
(References D025 and D041).  Figure 6 includes an example of a LANL newly 
generated container.  Note that this waste container (LA00000059359) contains waste 
items generated by four different P/S Codes (ITF, CA, RB, and RBJ); each waste item is 
listed with its own completed WODF.  (The P/S Code of each waste item is listed in the 
Measurement Information field under PS near the center of the WODF screen).  
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Information encoded in the ID indicates that one of the waste items is combustible 
waste (COM), another is rubber (RUB), and the remaining four are plastics (PLS) 
(References D025 and D041).  
 
4.3.5 LANL Treatment, Storage and Disposal Facilities for TRU Waste 

 
LANL’s inventory of TRU waste destined for disposal at the WIPP is stored at TA-54, 
Area G, which has been in operation since 1957.  TRU waste management at Area G 
included drum venting, decontamination and volume reduction, and buried waste 
retrieval operations.  The characterization requirements for storage of TRU mixed waste 
are contained in the LANL HWFP, Attachment A.2, Waste Analysis Plan for Transuranic 
Mixed Waste (References 17, D025, and D041).  

 
In the late 1970s, facilities throughout the DOE complex recognized the need to 
upgrade the retrievability of TRU waste.  As a result, LANL constructed three asphalt 
storage pads for TRU and TRU mixed waste storage at Area G, referred to as Storage 
Pads 1, 2, and 4.  The waste containers were configured in densely packed arrays and 
subsequently covered with earth to provide protection from weather and be consistent 
with DOE’s principle of maintaining exposure as low as reasonably achievable (ALARA) 
(References D025, D041, D083, and D084). 
 
The Transuranic Waste Inspectable Storage Project (TWISP) was initiated in 1997 to 
retrieve waste in earthen covered storage at Area G and place the waste in an 
inspectable configuration in aboveground storage domes (see the Transuranic Waste 
Inspectable Project (TWISP) Final Report (Reference D056).  Retrieved containers 
were vented and fitted with filters; thus, the completion date of the TWISP  
(December 31, 2001) can be used to establish the drum age criterion if RTR verifies 
that the drum liner lid, if present, has been punctured.  The TWISP was executed in 
three campaigns.  The first, Pad 1, began in March 1997 and was completed in 
November 1998.  The second campaign, Pad 4, was completed in December 1999, and 
the third campaign, Pad 2 was completed in December 2001 (References C002, C216, 
D025, D041, D083, and D084).  
 
Waste containers that fail to meet WIPP criteria are sent to the TA-50 Waste 
Characterization, Reduction, and Repackaging (WCRR) Facility; the TA-54  
Building 412 facility formerly known as the Decontamination and Volume Reduction 
System (DVRS) facility; the TA-54 Dome 231 Permacon; or the TA-54 Dome 375 TRU 
Oversized Waste Processing Capability Project, also referred to as the Box Line 
Process, to be safely remediated.  The WCRR facility was established in 1979 as the 
Size Reduction Facility (SRF) to size-reduce non-routine waste items such as 
decommissioned gloveboxes.  In 1993, the name of the SRF was changed to the 
WCRR Facility to reflect the expanded remediation/repackaging mission.  Size 
reduction operations at the WCRR Facility were discontinued around 1997.  The         
TA-54 Building 412 facility operated for a short time in the early 2000s and resumed 
operations again in 2010.  The TA-54 Dome 231 Permacon was established in 2006.  
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The TA-54 Dome 375 Box Line Process began operations in 2012.  All three TA-54 
facilities perform the same basic functions including sorting, segregating, size reduction, 
and repackaging operations on waste containers that contain WIPP nonconforming 
items and safely processes oversized containers (e.g., fiberglass-reinforced plywood 
[FRP] waste boxes, corrugated metal boxes [CMBs]).  Figure 1 identifies the general 
location of these facilities (References C163, C165, C185, D013, D026, D041, D062, 
P154, P158, P159, P192, P194, P195, P196, P197, P198, P199, P203, and P204). 
 
4.3.6 Types and Quantity of TRU Waste Generated 
 
The waste streams described by this report have been characterized as TRU mixed 
waste.  The characterization information presented in this document is based on the 
review of container-specific information for those containers listed in the most current 
AK Tracking Spreadsheet.  Refer to Sections 5.2, 6.2, 7.2, and 8.2 for the container 
counts and volumes for each individual waste stream. 
 
Each payload container shipped to the WIPP will be certified in accordance with 
CCP-PO-002 (Reference 16), as containing more than 100 nanocuries per gram (nCi/g) 
of alpha emitting isotopes with half-lives greater than 20 years.  Overpacking of waste 
containers for the purposes of payload management, as described in Appendix E of the 
WIPP-WAC (Reference 3) will not be implemented for these waste streams.  The 
fraction of waste containers that contain less than 100 nCi/g has not been estimated.  
 
4.3.7 Correlation of Waste Streams Generated from the Same Building and Process  

 
The WIPP-WAP defines a waste stream as waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single 
process or activity (Reference 1).  Based on a review of the AK documentation, waste 
streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, and LA-MIN04-S.001, were 
generated during TA-55 R&D/fabrication and associated recovery, facility and 
equipment maintenance, D&D, waste repackaging, and below-grade retrieval 
operations.  Container-specific records have been reviewed to verify the physical 
composition and origin of the individual waste stream inventories.  It has been 
determined that every container included in the most current AK Tracking Spreadsheet 
was generated from the operations described in Section 4.4.  In addition, each of these 
waste streams have been categorized into a single Waste Matrix Code (as described in 
Sections 5.4.1, 6.4.1, 7.4.1, and 8.4.1) and have been classified entirely as TRU mixed 
waste (as described in Sections 5.4.3, 6.4.3, 7.4.3, and 8.4.3).  The following 
subsections provided further basis for the waste stream delineations (References C171, 
M019, M156, M215, M216, M217, M218, M219, M222, M224, M226, M236, M238, 
M241, M242, M273, M274, M275, M276, M279, M296, and M298).  
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Evaluation of CCP-AK-LANL-007 Containers  
 
This report has combined containers and the relevant AK information from waste stream 
LA-MHD02.001 previously described in CCP-AK-LANL-007 (Reference 20), with waste 
stream LA-MHD01.001.  Waste containers from LA-MHD02.001 have been combined 
into waste stream LA-MHD01.001 for the following reasons (References C144 and 
C145):   
 
 An exclusively Pu-238 waste stream (LA-MHD02.001) was originally created 

because LANL waste management operations had been attempting to segregate 
Pu-238 materials originating from defense and non-defense operations based on 
local DOE decisions made in August 1998.  The May 2004 memo from CBFO to 
Ed Wilmont (Reference C212) resolved this issue by concluding that segregation 
of a non-defense waste stream is not feasible and all Pu-238 waste containers 
originally from TA-55 should be managed as defense waste.  Additionally, waste 
stream LA-MHD01.001 currently includes containers loaded with packages of 
other MTs that have not been segregated from the waste stream based on the 
radiological content of the containers.  Without a defense determination driver for 
maintaining a separate heat source waste stream, segregation of these 
containers is unnecessary with the designation of waste streams pursuant to the 
WIPP-WAP (Reference 1). 

 
 As described in Section 4.3.1, the segregation of existing TA-55 waste containers 

into separate waste streams was an administrative exercise based on generator 
identified MTs on a container-by-container basis.  Throughout the time period of 
generation of TA-55 TRU waste, containers were loaded with waste without 
regard for segregation of different MTs.  Consequently, only those containers 
containing exclusively heat source plutonium waste could be included in waste 
stream LA-MHD02.001.  

 
 During subsequent CCP characterization activities, NDA has rejected 

approximately four percent of the containers identified by AK as containing solely 
heat source plutonium because the predominant isotope was Pu-239.  

 
 As described in Section 4.4, the operations that generated these waste materials 

are similar and both populations have been assigned the same EPA HWNs 
because of LANL waste management practices.  These operations have 
generated a population of waste that is similar in material, physical form, and 
hazardous constituents.  

 
Evaluation of Nonhazardous Debris Containers  
 
The LANL Project 2010 (formerly the LANL TRU Waste Certification Program) 
delineated a small population of nonhazardous containers, based primarily on the 
assignment of P/S Codes for specific operations and the date of generation.  Initial 
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shipments of this nonhazardous stream in 1999 included containers of                  
recently-generated debris carefully selected by P/S Code to ensure a nonhazardous 
population (References 13, DR004, and M310).    
 
Supplemental information was collected on a representative sample of this waste 
stream to verify that this lot of containers was nonhazardous.  Suspect waste packages 
were removed from individual containers during inspection.  Solid sampling of the debris 
materials was performed and demonstrated that the RCRA metal contaminants would 
not exceed the regulatory thresholds for this inventory.  Since solid sampling of debris 
waste and inspection and segregation of hazardous items will not be performed for the 
remainder of the inventory, a more conservative characterization approach has been 
adopted for the remaining inventory, which is reflected in this report (References D075, 
DR004, and M310). 
 
As described in Section 5.4.3, this approach is further justified, based on the review of 
the existing AK documentation for reasons including (References DR004 and M310):  
 
 Several operations identify the potential for RCRA-regulated constituents and 

most of the P/S Codes generated waste containing leaded gloves prior to 
May 1992. 

 
 The assignment of P/S Codes was not initiated until 1987 and the codes were 

inconsistently used until 1995. 
 
 Wastes from multiple P/S Codes are routinely combined in the same container. 
 
 Recovery operations may concentrate RCRA metal contaminants. 
 
 Different EPA HWNs have been assigned to the waste during previous 

characterization efforts at LANL and RCRA allows for the conservative 
assignment of EPA HWNs. 

 
All of the waste covered by this report was originally generated by the TA-55 operations 
described in Section 4.4.  Prior to June 2005, CCP had delineated a non-mixed debris 
waste stream generated by PF-4 plutonium recovery operations (CCP waste stream  
LA-NHD01.001); however, based on CCP characterization test results, containers 
previously assigned to the non-mixed population have been reevaluated and assigned 
to the mixed debris waste stream.  There are no longer any containers assigned to the 
non-mixed waste stream (References 13, DR004, and M310).  
 
Evaluation of Segregated Debris Containers  
 
The LANL Project 2010 also historically categorized PF-4 generated mixed debris waste 
into two separate waste streams based on physical composition.  PF-4 packaging 
practices resulted in waste segregation by physical matrix type for assay purposes 
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(References P091 and P098).  This practice resulted in many debris containers being 
comprised exclusively of like material, such as metal, glass, HEPA filters, and 
combustibles such as plastic and cellulose.  LANL determined that two waste streams, 
one primarily combustible, and one primarily non-combustible would be delineated.  
However, these materials were generated from the same process operations; contain 
the same chemical and radiological contaminants, and PF-4 segregation practices 
resulted in incomplete segregation to the extent that delineation of two debris waste 
streams is not supported by the AK reviewed by CCP.  This conclusion is further 
supported by an evaluation of pre-Waste Analysis Plan (WAP) RTR data for  
529 containers that revealed that more than 15 percent of containers in the combustible 
waste stream contained more than 50 percent non-combustible material, and more than 
11 percent of containers in the non-combustible waste stream contained more than  
50 percent combustible material.  Based on this information, it was determined that 
segregation of this population of debris waste containers into two waste streams is not 
practical and only one waste stream is defined for this population of containers 
(References U002 and U007). 
 
Evaluation of Homogeneous Waste Containers  
 
LANL’s waste management practice has been to handle and package all debris and 
homogeneous waste in a similar fashion.  In addition, waste is packaged in 
combinations of operations of origin; that is, waste items from several different 
operations are frequently combined in a single container.  As a result, debris waste 
containers often include lesser quantities of homogeneous solids (less than 50 percent 
by volume).  Homogeneous waste containers that include solids such as hydroxide 
cake/filter materials, salts, and ash residues are still generated, although infrequently.  
Characterization activities of these homogeneous solids have discovered that some of 
the containers include more than 50 percent by volume of heterogeneous debris.  This 
is due in part to the packaging configuration associated with small quantities of 
homogeneous solids.  Homogeneous solids are primarily generated from operations 
performed in gloveboxes.  The waste material may be packaged into a plastic bag, a 
stainless-steel dressing jar, a slip-top can, and/or an unsealed metal container before it 
is placed into a plastic bag-out bag.  Once removed from the glovebox line the bagged 
out container(s) may also be put into a secondary stainless-steel slip-top container.  
Homogeneous solids can also include debris materials such as small pieces of plastic 
and metal from incomplete combustion, magnesium oxide crucible pieces from metal 
purification, and precipitated metal fines.  Based on this information, LANL generated 
homogenous solids, except for cemented and absorbed waste, have been reassigned 
to waste stream LA-MHD01.001.  It is expected that some number of these containers 
will fail RTR or VE for containing greater than 50 percent homogeneous solid waste.  
These containers will be segregated from the debris waste stream and assigned to the 
appropriate homogenous waste stream (e.g., LA-MIN04-S.001) (References D041, 
DR008, M074, P155, P156, P157, and P160). 
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As described in Section 4.4, numerous PF-4 operations generate process liquids and 
homogeneous solids.  The waste assigned to waste streams LA-CIN01.001,  
LA-MIN02-V.001, and LA-MIN04-S.001 originated exclusively from TA-55 operations.  
Cemented waste assigned to waste stream LA-CIN01.001 is generated by the cement 
fixation process, which receives aqueous and organic liquids with low plutonium 
concentrations, evaporator bottoms, and salts for immobilization that could have 
originated from any operation in PF-4.  These feed materials (prior to cementation) often 
contain contaminants from multiple operations, and materials from specific operations 
are often packaged in the same drum after cementation.  An evaluation of this 
cemented waste confirms that the final physical form by volume (i.e., solidified 
homogeneous solids) is the same regardless of the liquid/solid wastes treated.  
Absorbed waste assigned to waste stream LA-MIN02-V.001 is largely comprised of 
TRU liquids and solids absorbed or mixed with absorbent.  An evaluation of this 
cemented and absorbed waste confirms that the final physical form of each 
homogeneous waste stream is the same regardless of the liquid/solid wastes treated.  
The solidification process converts the organic or inorganic material into an inorganic 
matrix.  Salt waste assigned to waste stream LA-MIN04-S.001 is largely comprised of 
salts which are a byproduct from a variety of plutonium metal purification operations 
including electrorefining, molten salt extraction, salt stripping, fluoride reduction, and 
direct oxide reduction.  Salts serve as a transportation vehicle for plutonium ions and 
provide a trap for impurities that are driven or extracted out during the purification 
process.  As discussed in Section 4.3.1, waste in PF-4 is packaged into containers 
based on isotopic material content of the waste and NDA characteristics without regard 
to process of origin (i.e., waste from multiple operations is often packaged in the same 
waste container).  In addition, the operations that generated this waste used the same 
or similar chemical and radiological materials and the waste streams have been 
assigned the same EPA HWNs (References C121, C147, C155, C171, C173, and 
D083). 
 
Based on the rationale above, waste streams LA-MHD01.001, LA-CIN01.001,  
LA-MIN02-V.001, and LA-MIN04-S.001 meet the WIPP-WAP waste stream definition, 
and further delineation of these waste streams is either unfeasible or unnecessary 
(Reference 1). 
 
4.4 Description of Waste Generating Process 
 
4.4.1 Overview 
 
Plutonium Processing Operations 
 
Wastes were generated from materials used in the process to recover plutonium from 
residues, metal fabrication, and R&D operations.  The variety of plutonium handling 
operations includes: 
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 Preparing ultra-pure plutonium metals, alloys, and compounds 
 

 Preparing (on a large scale) specific alloys, including casting and machining 
these materials into specific shapes 

 
 Determining high-temperature thermodynamic properties of plutonium 
 
 Reclaiming plutonium from scrap and residues produced by numerous feed 

sources 
 
 Disassembling components for inspection and analysis 
 
 Manufacturing of parts on a limited basis 
 
 Processing plutonium oxide, uranium oxide, americium oxide and mixtures of 

plutonium and uranium oxides for reactor fuels 
 
 Pu-238 generator and heat source R&D, fabrication, testing, and recycling 
 
Flow Diagrams 
 
The six operational areas that contributed to these waste streams are:  
 
 Nitrate Operations (References D008 and D036) 
 
 Miscellaneous Operations (References D009 and D032) 
 
 Special Processing Operations (References D010 and D030) 
 
 Metal Operations (References D011 and D029) 
 
 Pyrochemical and Chloride Operations (References D007, D011, and D028) 
 
 Pu-238 Operations (References C212, C220, D071, and D080) 
 
Sections 4.4.2 through 4.4.7 correspond to the six operational areas listed above.  Each 
section describes the operations that generated waste assigned to the debris and 
homogeneous waste streams.  Generalized flow diagrams for legacy and LANL newly 
generated waste are presented in Figures 7-19.  The diagrams for these six operational 
areas indicate the P/S Codes associated with each of the various sub-operations. 
 
Sections 4.4.8 and 4.4.9 correspond to facility and equipment maintenance and D&D 
operations which are commonly performed in TA-55.  These operations originate in the 
same areas and generate waste and materials that contain the same chemical and 
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radiological contaminants described in Sections 4.4.2 through 4.4.7.  Process flow 
diagrams for maintenance and D&D operations are not practical due to the variability 
and broad nature of these operations. 
 
Section 4.4.10 corresponds to the repackaging and prohibited item disposition 
operations which repackage TRU waste from various LANL facilities including TA-55.  
The repackaged waste containers retain their original characterization; therefore, the 
TA-55 plutonium processing operations and associated chemical and radiological 
contaminants described in Sections 4.4.2 through 4.4.9 are still applicable.   
Figure 20, Waste Repackaging and Prohibited Item Disposition Flow Diagram includes 
a repackaging and prohibited item disposition flow diagram.  
  
Section 4.4.11 corresponds to the below-grade retrieval project which includes the 
removal of waste from various LANL facilities including TA-55.  The TA-55 below-grade 
waste originated from the same operations described in Sections 4.4.2 through 4.4.9.  
Figure 21, Below-Grade Drum Retrieval Flow Diagram and Figure 22, Below-Grade 
Crate Retrieval Flow Diagram include process flow diagrams depicting the general         
below-grade drum and crate retrieval operations.    
 
4.4.2 Nitrate Operations  
 
The overall goal of the nitrate operations is to recover plutonium from scrap and 
residues, and produce a purified plutonium oxide product, or for conversion into metal.  
The primary feed sources for the nitrate operations are plutonium residues from other 
recovery operations (e.g., chloride operations), metal preparation, metal fabrication, 
analytical laboratory operations, and residues from other DOE facilities.  Nitrate 
operations can be broken down into the following six steps (References C129, D008, 
and D036):  
 
 Pretreatment 
 Dissolution 
 Purification and Oxide Conversion/Refinement 
 Americium Oxide Production 
 Evaporation 
 Cement Fixation 
 
Pretreatment primarily includes physical methods used to separate scrap and residues 
for the next step–dissolution.  It may include burning metal, thermal decomposition, 
crushing and pulverizing, incineration, scraping, or sorting.  Historically, it also may have 
included calcination, caustic leaching, chemical separation (hydroxide or oxalate 
precipitation), distillation, filtering of liquids or oils, magnetic separation or passivation.  
The filtering of liquids or oils was performed under Oil Recovery from 1979 to 1989.  
Vacuum pump oils and other contaminated liquids from various operations were 
analyzed for nuclear material content.  If they met the DL for plutonium, they were 
mixed with vermiculite and packaged in a drum for disposal.  If the liquids contained 



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 49 of 229 
 

  

Controlled 
Copy 

plutonium above the DL, they were filtered through a glass frit so as to meet the DL.  
Any plutonium residue caught in the filter was to be sent to recovery operations.  Once 
in 1979, trichloroethylene was used as a diluent to reduce the viscosity of vacuum pump 
oil.  Heavy metals were not used in the process but were expected to be present from 
equipment wear (References -C130, D008, D036, and M057).  
 
After pretreatment, solids are sent to dissolution if plutonium concentrations are above 
the DL.  If concentrations are below the DL, solids are sent to solid waste packaging.  
Plutonium bearing solutions are sent to purification if plutonium concentrations are 
above the DL.  If concentrations are below the DL, solutions are sent to solid waste 
packaging (References D008 and D036). 
 
Dissolution includes various steps that generate plutonium nitrate solutions for feed into 
the purification step.  Primary chemicals used in dissolution are nitric acid, calcium 
fluoride, and/or hydrofluoric acid.  Filtered solids are either returned to the dissolution 
operation until plutonium concentrations are below the DL or sent to the vault for 
storage.  Processed solids with plutonium concentrations below the DL are sent to solid 
waste packaging for disposal.  Debris items are disposed after removal of plutonium 
contamination above the DL.  Non-acidic plutonium-bearing solutions are sent to 
purification.  Acid solutions are sent to the evaporator (References D008 and  
D036).  
 
The Advanced Testing Line for Actinide Separations (ATLAS) facility is a technology 
development operation performed in the dissolution process.  The mission of the ATLAS 
facility is to research, develop, and demonstrate state-of-the art methods to reclaim and 
purify actinides from contaminated scrap.  The facility has the capability to recover 
actinides from a wide range of feed types including oxides, ash, pyrochemical salts, 
metal conversion residues, and other items such as metal, alloys, and sources.  This 
line employs dissolution, feed treatment for anion exchange, eluate precipitation, 
purification precipitation, calcinations, and waste treatment technologies.  Chemicals 
used in this process include aluminum nitrate, calcium fluoride, diethyl oxalate, ferrous 
ammonium sulfate, formamide, hydrogen peroxide, hydroxylamine nitrate, sodium 
hydroxide, sodium nitrite, urea, and ascorbic, formic, hydrochloric, hydrofluoric, nitric, 
and sulfuric acids (References C200, D071, and P190).   
 
Purification and Oxide Conversion/Refinement consists of ion exchange, precipitation, 
calcination, and roasting and blending operations.  The ion exchange operations use 
resin-filled columns to collect plutonium, which binds to the resin while impurities flow 
through the columns; an eluting agent (nitric acid and hydroxylamine nitrate) is then 
used to release purified plutonium in solution.  The enriched solutions are then sent to 
oxalate precipitation.  Calcination of the oxalate converts the plutonium to oxide form.  
The oxide is then screened and blended.  The depleted liquids are sent to the 
evaporator after hydroxide precipitation.  An alternative purification process involves 
peroxide precipitation to eliminate a select set of metallic impurities.  The plutonium 
peroxide is then separated by filtration, redissolved in nitric acid and precipitated again 
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as the oxalate.  The calcined plutonium oxides are sent to the vault (References C129, 
D008, and D036).  
 
Americium Oxide Production begins with hydroxide precipitation of americium from the 
filtrate of the plutonium peroxide precipitation.  The americium hydroxide then goes 
through dissolution, purification and packaging much like the plutonium nitrate 
operations, but without the refinement step.  The processed material is sent to the vault 
for storage (References C129 and D036). 
 
The Evaporator processes plutonium-poor liquids in order to re-concentrate plutonium, if 
possible, or to reduce the volume of liquid waste.  These solutions are collected in tanks 
and sent to the evaporators in batches of up to 600 liters.  The solution batches are then 
concentrated to approximately 25 liter volumes called “bottoms.”  As the bottoms cool, 
salts (i.e., nitrate salts) precipitate out and settle on the bottom of cooling trays.  After 
cooling, the bottoms are sent back to ion exchange if plutonium concentrations are 
above the DL or to cement fixation if concentrations are below the DL.  Attempts are 
made to re-dissolve settled salts, but if this is not readily achievable, the salts are sent 
to dissolution if plutonium concentrations are above the DL or sent to cement fixation if 
concentrations are below the DL.  Nitric acid is used in the evaporator to wash nitrate 
salts having a plutonium concentration above the DL.  Spent acid waste is sent to the 
Radioactive Liquid Waste Treatment Facility (RLWTF).  Heavy metals that might be 
present are concentrated in this operation (References C130, D008, and D036). 
 
Prior to 1992, some nitrate salts below the DL were not sent to cement fixation for 
immobilization but were packaged as waste.  These salts were washed, vacuum dried 
(to reduce, but not eliminate, moisture content), double- (or triple-) bagged, and placed 
in 55-gallon drums.  These salts are being remediated/repackaged in the WCRR Facility 
with an inert absorbent material (e.g., zeolite, kitty litter).  The minimum inert absorbent 
material to nitrate salts mixture ratio is 1.5 to 1 (see Section 4.4.10).  Containers of 
nitrate salt waste mixed with inert absorbent material are included in the mixed 
absorbent waste stream (References C230, C231, D089, D090, D091, and P198). 
 
The Cement Fixation process immobilizes aqueous and organic liquids with low 
plutonium concentrations and solids (e.g., evaporator bottoms, salts) from the six 
operational areas (e.g., nitrate operations) in cement.  Historically, filtered solids and 
fines were also sometimes sent to cement fixation, but this is no longer done.  Prior to 
1988, the cement fixation process was performed throughout TA-55 using available 
glovebox space.  Since 1988, the process has been performed in a dedicated glovebox.  
Liquids and solids are typically transferred to cement fixation in containers.  Reagents 
used during this operation include cement accelerator, gypsum cement, nitric acid     
(pH adjustment), organic liquid emulsifier, Portland cement, silicone defoamer, sodium 
citrate retarder, sodium hydroxide, and phthalate and phosphate buffer solutions for pH 
meter calibration.  The waste materials are commonly adjusted to a specific pH prior to 
mixing with gypsum or Portland cement.  In the past, the cement was mixed in plastic 
bags or in various sized containers.  Waste is now mixed directly into a 55-gallon drum 
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attached to the glovebox.  Any particulate matter is added during the stirring operation.  
Based on the review of the AK sources, contaminants of incoming materials may 
include chromium, lead, mercury, silver, acetone, benzene, butanol, carbon 
tetrachloride, chlorobenzene, chloroform, tetrachloroethylene, methylene chloride, 
methanol, pyridine, and xylene.  Most of the wastes generated under this operation are 
classified as cemented wastes; although a small amount of debris waste is also 
generated (References C132, C171, C200, D008, D036, D050, D077, D078, and 
U005). 
 
4.4.3 Miscellaneous Operations 
 
R&D projects involve applied techniques and methods designed to study and improve 
operations associated with the purification, separation, extraction, recovery, and 
characterization of actinides (primarily plutonium).  General types of these 
miscellaneous operations are described below. 
 
Actinide Chemistry R&D.  Several small-scale R&D efforts utilizing analytical 
instrumentation, wet chemistry, and other miscellaneous laboratory techniques primarily 
focus on plutonium recovery.  Examples of some of these efforts include:  
 
 Fluoride sintering of plutonium oxide takes advantage of the presence of fluoride 

to aid the formation of a sintered mass of plutonium oxide powder at 
temperatures above 700C. 

 
 Chlorination of plutonium oxides involves oxides with tantalum chips from the 

former Rocky Flats Environmental Technology Site.  Chlorination is used to 
recover plutonium from potassium chloride and sodium chloride matrices. 

 
 Processing of molten-salt extraction (MSE) salts generated at LANL and the 

former Rocky Flats Environmental Technology Site. 
 
 Recovery of plutonium from ash involving plutonium/thorium oxide mixtures. 
 
 Processing of neptunium oxide and metal to remove the protactinium (Pa) 

daughter in order to use the neptunium for NDA standards. 
 
Process outputs from these operations may be sent to the vault, aqueous recovery, or 
cement fixation based on the DL (References D009 and D032). 
 
Experimental Oxide Characterization is conducted in Room 208 of PF-4 as an 
experiment designed to calculate the surface area and pore size distribution of a sample 
and to analyze the surface characteristics of the sample.  Mixtures of helium and 
nitrogen are passed through a V-shaped cell to analyze the sample inside.  With the 
exception of nitrogen and helium, no solvents or chemicals are used in this process. 
Process outputs from this operation may be sent to the vault, returned to the originating 
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P/S Code, transferred to aqueous recovery, or cement fixation based on the DL 
(References D009 and D032). 
 
The Analytical Chemistry Laboratory includes all analytical techniques performed in 
Room 124 of the PF-4.  Operations involve the analysis of plutonium and americium, 
RCRA metals, and trace metals.  Originators provide samples, which are prepared for 
further analyses, such as inductively-coupled plasma (ICP) and x-ray energy 
spectroscopy (XES).  Unused liquid samples are returned to the originator, sent to 
radiochemistry for counting, sent to aqueous recovery operations, cement fixation, or 
sent to the RLWTF (References D008, D009, and D032).  
 
Laser Induced Breakdown Spectroscopy is a technique that uses a powerful laser beam 
which, when focused on a sample, vaporizes a portion of the sample and forms a 
plasma.  The light emitted by the plasma is analyzed in an optical spectrometer and the 
elemental composition and concentration of the sample can be determined.  The 
advantages of this technique include analysis without sample preparation or dilution and 
portability.  In this operation, originators provide plutonium containing solids or solutions 
which are analyzed.  After analysis, the remaining sample is returned to the originator 
(Reference D032). 
 
Actinide Processing Demonstration is a hydrothermal processing technique that 
involves the reaction of aqueous/organic mixtures, pure organic liquids, or contaminated 
combustible solids (e.g., ion exchange resins, plastic filters, and cellulose rags) with 
water under supercritical or near supercritical (elevated temperature and/or pressure) 
conditions.  Feed streams may be contaminated with acetone, butanol, carbon 
tetrachloride, chlorobenzene, chromium, dihexyl N, N-diethylcarbamoylmethyl 
phosphonate, diisopropyl benzene, lead, methanol, methylene chloride, octylphenyl 
di isobutyl carbamoylmethyl phosphine oxide, and xylene.  Effluents are liquids, oxides, 
and salts.  Organic components are oxidized to carbon dioxide.  Nitrate contaminants 
are converted to nitrogen gas and some nitrous oxide.  Components such as chlorine, 
sulfur, and phosphorus are oxidized and converted to acids or salts.  Process outputs 
from this operation may be sent to the vault, returned to the originating P/S Code, or 
transferred to aqueous recovery or cement fixation (References C199, D032, D077, and 
M223).   
  
Electrochemistry operations examine the electrochemical behavior of actinide or 
actinide contaminated metal samples and compounds in aqueous and non-aqueous 
solutions.  A wire is attached to the sample with conductive paint and the sample is 
mounted in epoxy.  The surface is polished and then cleaned with ethanol.  An 
electrochemical cell is assembled, including a reference electrode (such as saturated 
calomel), a counter electrode, the desired solutions, and a gas dispersion tube.  The 
electrodes are attached to a potentiostat and the sample is polarized by the application 
of voltage to the working electrode.  The residual solution is made more basic to 
precipitate the actinide.  After settling, the liquid is decanted and the precipitate is 
filtered and dried.  The filtrate is sent to Aqueous Recovery or to the RLWTF.  After 
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drying, the residue is scraped into a storage container and sent to the vault.  The 
remaining samples are returned to the originating P/S Code (Reference C131). 
Material Identification and Surveillance involves the preparation of batches of plutonium 
oxide with well-established characteristics, and non-SNM impurities as desired to 
determine how these materials will interact with water in long-term storage.  The 
preparation of the batches uses any combination of milling, blending, screening, 
calcining, and splitting to produce the desired plutonium oxide powders.  Impurities such 
as alkaline, alkaline earth, uranium chlorides, metal oxides, hydroxides, fluorides, 
carbonates, nitrates, and sulfates are added as desired and the material is sent to the 
vault or other operations as needed (Reference C131). 
 
Long Term Storage and Compatibility Testing is an operation used to measure the 
chemical and physical changes that occur when plutonium metal or compounds      
(such as oxides) are placed in various storage configurations, in various gaseous 
environments, or in contact with process or commercial materials.  Small Material 
Inventory Studies involve the loading of up to 10 grams of plutonium dioxide as well as 
non-special nuclear material impurities into containers.  The containers are monitored 
for temperature, pressure and gas composition over time.  The capability also exists to 
modify the gas composition at any given time.  The containers are heated in a furnace 
to a temperature corresponding to self-heating of a normal storage container loaded 
with nuclear material.  The plutonium oxide is supplied by the vault or the Material 
Identification and Surveillance (MIS) process.  The purpose of this process is to 
understand any changes or reactions that might occur in long-term storage of nuclear 
material.  The gas monitoring is accomplished using mass spectrometry or gas 
chromatography.  At the conclusion of testing, the containers and materials are 
submitted for analysis, returned to MIS, or sent to the vault (References C131 and 
D009).  
 
Compatibility tests, which are no longer performed, were similar to the long term storage 
tests, except that (1) tests were prepared with process or commercial materials in 
contact with the plutonium metal or compounds and stored in the glovebox, (2) the 
storage containers didn’t have a thermocouple, (3) the container may not have been 
monitored by an automated data acquisition system, and (4) the container had a volume 
up to 1.3 liters.  Materials involved include plutonium metal, alloys or compounds, 
process or commercial materials (including liquid solder [gallium, indium, and tin], 
glycol, silicone grease, Sylgard 184, or cellular silicone), and the following gases which 
were used as atmospheres in the storage containers:  helium, hydrogen, or the 
constituents of air.  The test materials were sent out for analysis after the tests.  Gas 
cylinders were attached to a manifold through a two-stage regulator and not used in the 
gloveboxes (References C131 and D009). 
   
Standard Fabrication originated as Pyrochemical Matrix Studies conducted from 
1986-1992 involving rod milling prior to screening.  This operation had two objectives:  
(1) blending large batches of homogeneous plutonium oxide for pyrochemical 
operations, and (2) blending similar batches for dissolution in nitrate operations.        
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The operation changed in August 1992 when a need developed to blend oxides to 
provide feed material for making NDA standards.  From February 1995 to the present, 
the operation changed again, with the objective of determining the effect of high purity 
oxide, salt, and metal matrices on the accuracy of NDA measurements.  Operations 
involve crushing, pulverizing, blending, roasting, and sieving.  The results are used to 
determine protocols for handling and processing the matrices and to correct bias 
measurements.  The product material consists of high-purity oxide standards for use at 
LANL and throughout the DOE complex (References D009 and D032). 
 
Metallography Operations characterize the microstructure of metallic or ceramic pieces 
and establish the quality and effectiveness of welds.  Materials examined consist of 
plutonium and uranium carbides, nitrides, and oxides, as well as zirconium and tantalum 
alloys, and stainless-steel.  Metal pieces (pellets) are cut with a diamond saw.  Ceramic 
and metal pieces are subjected to grinding with standard metal grinding media 
(e.g., papers impregnated with silicon carbides and diamond).  The materials are 
cleaned, polished, and etched with several different chemical compounds.  The spent 
chemicals are sent to aqueous recovery, to the RLWTF, or mixed with absorbent.  The 
plutonium and uranium carbides, nitrides, and oxides are returned to the vault 
(References D009 and D032). 
 
Electrolytic Decontamination conducts various electrochemistry R&D experiments in 
Rooms 105, 106, 112, 208, 209, and 210.  Electrochemistry methodologies are 
designed to decontaminate items, replace operations that produce large amounts of 
waste, or enhance chemical reactions.  Process inputs are from the vault.  The process 
involves uranium decontamination of disassembled weapon components from various 
sites with various levels of surface contamination with plutonium.  The operation is 
strictly an aqueous process in which an alkaline solution is reacted with the components 
to precipitate uranium.  A stainless-steel cathode is used; therefore, corrosion is not an 
issue and the electrolyte is not degraded.  Significant amounts of metal could be 
stripped in a short period of time.  The precipitated solution comprises either uranyl 
hydroxide or uranyl sulfate, which is then dried for mass balance.  The distillate contains 
small amounts of uranium.  Rinse water is discarded to the RLWTF.  Outputs from the 
process are directed to the vault or cement fixation (References D009 and D032). 
 
Waste Management Operations (P/S Code WM) is currently limited to waste generated 
from the TRU solid waste management operation in Room 432.  This practice has been 
in place since the beginning of 1993.  Room trash boxes from PF-4 have always been 
handled as low-level waste (LLW).  However, when the boxes were assayed to verify 
contamination levels, some were determined to be TRU waste.  These boxes of room 
trash were diverted to Room 432 for repackaging as TRU waste.  From May 1987 
through 1992, these boxes were tracked using P/S Code XO or X0 (Inactive or 
unspecified P/S material) and ultimately designated as having originated in P/S Code 
WM.  These codes were changed to P/S Code WM after 1992 (References D009, 
D032, and D077). 
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Additional controls were placed on room trash after 1992 and continue to the present. 
Trash is assayed with the Multiple Energy Gamma Assay System (MEGAS).  When a 
container is rejected because of MEGAS data, the rejected container is returned to the 
originator for removal of any “hot” item(s).  This operation also allows greater control to 
prevent discarding regulated materials (e.g., RCRA constituents) in room trash. 
P/S Code XO indicates waste materials contaminated with RCRA constituents that are 
generated within specific rooms but cannot be associated with an individual P/S Code in 
that room.  P/S Code X0 is designated for waste materials that cannot be associated 
with a specific room, such as a hallway, mezzanine offices, restrooms, change rooms, 
basement, pump rooms, and trolleys.  The waste from all these areas, except the pump 
rooms and trolleys, would be LLW and no RCRA constituents are associated with the 
waste.  P/S Codes XO and X0 are considered interchangeable because of the difficulty 
in distinguishing them on container paperwork and their inconsistent use by waste 
generators (References C037, D009, and D077).  
 
Material Management Operations (P/S Codes M1, M2, MM, and M4) are used to 
introduce and remove items from the glovebox line.  TRU waste typically associated 
with bag-out operations (e.g., stubs, tape) is packaged with other waste items and 
assigned HWNs based on the P/S Code from which the waste originated.  Waste 
generated in the material management rooms is associated with glovebox maintenance 
operations.  No other operations are conducted in these rooms (Reference D009). 
 
The Non-Confirming Drums operation occurred from April 1989–April 1991 in 
Room 432.  This operation was established to provide a mechanism for dealing with 
TRU drums that did not confirm TA-55 characterization information (e.g., recorded 
weight or nuclear material content).  Non-confirming drums were temporarily set aside 
until such time as personnel could reprocess them under waste management 
operations to correct the non-confirming condition.  After April 1991, non-confirming 
drums were dealt with immediately, and this operation was no longer needed 
(Reference D032). 
 
Extraction/Separation Studies is no longer active, but involved the processing of 
actinide hydroxide cakes generated from chloride and nitrate operations.  Research in 
this area also contributed to the development of sensors and instrumentation for online 
chemical analysis, and improvements in the purification operation.  The R&D operations 
were non-routine and developmental in nature.  The operations involved research, 
process development, small scale trouble-shooting, and occasionally preparation of 
various isotopes and isotopic mixtures of plutonium, uranium, americium, and 
neptunium (Reference D032). 
 
Non-Aqueous Dissolution/Extraction Operations is no longer active, but involved the 
dissolution of actinide compounds and actinide-containing matrices in superacid media.  
The superacid solutions were evaporated to leave solid products that were analyzed by 
a variety of methods.  The study of the organometallic chemistry of uranium and thorium 
in non-aqueous solvents consisted of a variety of small-scale organoactinide operations.  
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The organoactinide operations were designed to study the synthesis of new actinide 
compounds in non-aqueous media.  These operations also examined the 
characterization and reaction chemistry, and considered applications to existing actinide 
processing technology.  Other non-aqueous operations supported fundamental and 
applied actinide chemistry research, by preparing solvents and reagents for the 
synthesis of new compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation  
(Reference D032). 
 
Measurement/Detection Operations and Studies is no longer active, but involved the 
inspection of oxides and metals.  Materials were retrieved from the vault, brought to the 
glovebox, inspected, assayed by a non-destructive method, and sampled if necessary, 
then repackaged and returned to the vault.  Assay methods included XES, laser-based, 
Raman and high resolution emission spectroscopy as well as other spectroscopic 
techniques.  In addition to elemental and isotopic analyses, other measurement studies 
were designed to determine the surface area and pore size distribution of a sample and 
to analyze its surface characteristics.  These studies produced only standard glovebox 
waste (References C131, D009, and D032). 
 
Halogenation Studies is no longer active, but involved the fluorination of samples 
containing plutonium residues.  A gas flow loop was used to pass a fluorinating agent 
through a gas-solid reactor where plutonium in the solid residue reacted chemically to 
form solid plutonium tetrafluoride or gaseous plutonium hexafluoride.  Gaseous 
plutonium hexafluoride was trapped in a cold trap, distilled, and reduced to plutonium 
tetrafluoride.  Separation operations involving experimental chlorination operations were 
similar to the fluorination procedures.  A gas loop was used to flow carbon tetrachloride 
and perchlorocarbons through a gas-solid reactor to chlorinate plutonium oxides to form 
recoverable plutonium compounds.  These studies produced only legacy waste 
(References D009 and D032). 
  
4.4.4 Special Processing Operations  
 
Special Processing includes operations for MT 42 and R&D for MT 52  
(See Table 3, Average Isotopic Content of Plutonium Material Types and Enrichments, 
in Section 5.4.2.2, for descriptions of plutonium material types).  Because processing 
MT 42 is a smaller-scale version of the recovery operations used for MT 52,  
MT 42 processing has four main recovery steps (References D010 and D030):  
 

 Head-end operations 
 Nitrate ion exchange operations 
 Chloride ion exchange operations  
 Pyrochemical operations 
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Only head-end operations are covered here.  Nitrate ion exchange operations are 
covered in Section 4.4.2.  Chloride ion exchange operations and pyrochemical 
operations (Direct Oxide Reduction, Molten Salt Extraction, and Electrorefining) are 
covered in Section 4.4.6 (References C131, D010, and D030). 
 
Head-end Operations includes pretreatment which may include sorting, crushing, and/or 
pulverizing feed materials prior to being fed into later operations.  A separate 
pretreatment procedure is the decladding of plutonium-beryllium (Pu-Be) sources.  The 
Pu-Be metal alloy is removed from the sources, which are then entered into the chloride 
line for plutonium recovery along with other materials (References D007 and D028).   
 
The next operation is to leach or pickle items such as tools, labware, crucibles, and ash, 
in nitric, hydrochloric, or hydrofluoric acids to remove recoverable plutonium.  Plutonium 
oxide is typically calcined in nitrate and chloride operations to oxidize any metallic 
plutonium prior to dissolution.  Combustible wastes are burned and the ash sent through 
the rotary calciners to remove incompletely oxidized organic material (References D010 
and D030). 
 
All wastes generated by MT 52 R&D operations are replicated for MT 42, but carry 
different P/S Codes to differentiate and identify the radionuclide content of the waste.  
Outputs from Special Processing include high purity metal for casting and machining 
(References D010 and D030). 
 
4.4.5 Metal Operations  
 
The main goal of metal operations is to transform the high purity metal produced 
primarily by pyrochemical operations into alloyed metal shapes.  On-going metal 
operations include metal casting, machining/metal work on various metals, extrusion, 
surface preparation, oxidizing, surveillance machining, accelerated aging, impact 
testing, fuel fabrication, assembly, recovery and extraction, physical property testing, 
burst testing, special recovery, thermal hydride/dehydride, research alloy preparation, 
and welding, and Z machine experiments (References C131, D011,  D029, and D092). 
 
Casting is a process that receives plutonium metal from pyrochemical operations or 
Special Processing Operations depending on material type, or from other sources.  The 
metal is combined with other metal from different sources to produce a product metal 
that meets purity specifications.  Specification metal is then cast as a prealloyed feed 
aliquot at which time gallium metal is added.  It is analyzed chemically in-line to 
determine the proper gallium content and the metal is placed into in-line storage.  Metal 
is pulled from in-line storage to cast into shapes.  Shapes generated by this process are 
sent to machining, various P/S Codes for testing, plutonium standards extrusion, 
reduction to metal or salt stripping.  Plutonium oxide byproduct is sent to aqueous 
recovery (References D011 and D029).  
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Machining involves a variety of operations on cast parts obtained from Casting.  
Machining operations include turning, milling, grinding, and boring.  The objective of the 
machining operations is to bring the parts to their formal dimensional specifications.  
Operations within machining use dry machining techniques.  Cleaning solvents were 
used in machining operations in the past, and still are occasionally used, although with 
less-hazardous substitutes.  Freon TF is used to remove oil from turnings (degreasing) 
before they are sent to recovery.  Tetrachloroethylene is used to degrease metal parts 
after they are machined.  Machined parts are sent to assembly operations or the vault.  
Scrap metal and turnings are sent to salt stripping and casting for recovery/reuse 
(References D011 and D029). 
 
Plutonium Standards Extrusion uses high purity metal ingots from casting or machining 
which are placed in an extruder.  The extruder is operated to produce a metallic wire 
that is cut into 1 gram pieces.  Each 100 gram lot of wire pieces is sealed in a 
stainless-steel storage container for later packaging and shipment as required.  The 
extrusion system consists of a hydraulic press and a microprocessor controlled 
hydraulic pumping system including a 0.156 inch diameter extruding die.  The entire 
operation is performed in an inert glovebox to prevent oxidation of the metal.  Plutonium 
standards are sent to the vault for storage (Reference C131).  
 
Plutonium Surfaces studies receive samples from other operations and characterize 
them by the Sievert’s Equilibrium System, x-ray, and other physical examinations.  
These methods can determine pressure-composition-temperature curves for actinide 
hydride/deuteride compounds or prepare samples of these compounds.  These 
techniques also determine structures of actinide samples and measure helium release 
in aged plutonium.  The samples may require mounting prior to characterization.  
Samples are returned to the originating P/S Code or to the vault (Reference C131). 
 
Uranium Conversion involves the oxidation of uranium metal in air or a controlled 
oxygen environment at temperatures up to 1,100o C in a glovebox environment.  The 
uranium pieces are usually received from the vault.  The metal may be cut into pieces to 
fit into the crucible, which is then placed in the furnace and heated to the desired 
temperature in a slow flow of oxidizing gas.  The oxide powder is then rod- or ball-milled 
to reduce particle size.  It is then placed in a bottle before being removed from the 
glovebox line and transferred to the vault (References C131 and D011). 
 
Surveillance Machining focuses on receiving metal shapes and machining the required 
metallic samples for a variety of analyses that can document what changes may or may 
not have occurred in the shaped item over its lifetime.  The turnings are ultimately 
oxidized, while classified shapes and miscellaneous metal go to a variety of operations 
or to the vault (Reference C131).  
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Accelerated Aging of Plutonium is similar to casting and machining.  Plutonium and 
other actinide based metals and materials are cast, machined, and inspected in the 
Actinide Research Machining Glovebox in the 300 wing of PF-4.  This program employs 
Pu-238 to rapidly age weapons-grade plutonium, permitting accelerated self-irradiation 
induced changes in the material as a function of time.  The Pu-238 enrichment level of 
weapons grade plutonium is performed at approximately 5 to 7.5 percent by weight.  
The Pu-238 is blended with the weapons-grade plutonium during the casting operation.  
Machining operations include turning, milling, grinding, and boring.  Unlike machining, 
Freon TF is not used to degrease metal chips and turnings.  However, trichloroethylene 
is used to clean machined parts.  Machined parts are sent to metallography for testing.  
Plutonium scrap and turnings are sent to Casting and Salt Stripping for reuse/recovery.  
Oxide from casting is sent to Roasting and Blending for further processing  
(References C131, D011, D081, and P189). 
 
The Impact Test Facility uses a 7-inch gas gun and a 40-millimeter (mm) powder gun.  
The 7-inch gun is used for Pu-238 experiments, such as heat source impact testing and 
impact testing of Pu-238 capsules in graphite blocks.  The entire test is conducted in a 
tube so that the material is contained.  The entire tube with contents is transferred back 
to NMT-9 for recovery elsewhere in PF-4.  No TRU waste is generated from the 7-inch 
gun experiments under normal circumstances.  The 40-mm gun enables the 
experimenter to generate data on materials in high stress environments.  During the 
test, a projectile propelled to hypervelocity by a charge of smokeless powder, strikes an 
instrumented target contained within a glovebox.  The target is shattered into macro and 
microscopic pieces during the impact and the projectile is arrested by a series of 
stopping plates.  Target materials can range from surrogate materials to actinides.   
Post test, the remains of the target material, projectile, instrumentation, and stopping 
plates are removed as waste or are reused (References D011 and D029). 
 
The Kolsky Bar Test Facility is a gas gun operation for physical property testing.   
A stainless-steel bar with plastic seals at each end is fired by gas pressure down a 
stainless-steel barrel that strikes a target, usually plutonium.  Behind the target is 
another stainless-steel bar instrumented with sensors.  This bar is butted against a 
plastic wrapped lead brick at the back of the chamber.  Wastes include rags, HEPA 
filters, and gloves.  The rags generated by this process may contain some lead/lead 
oxide from cleaning operations.  The barrel is cleaned with a cotton swab.  No solvents 
are used.  Residual plutonium is returned to the originating P/S Code (References D011 
and D029).  
 
Fuel Fabrication entails the development of reactor fuel.  Enriched uranium oxide, 
depleted uranium, and/or plutonium oxide is blended and mixed with graphite and 
stearic acid.  The blended mixed oxide is then pressed into briquettes.  The briquettes 
are heated, size reduced, and pressed into pellets.  The pellets are heated/sintered and 
inspected.  Grinding may be necessary to meet specifications.  The accepted mixed 
oxide fuel pellets are transferred into the cladding glovebox.  The cladding tube is held 
in a lathe while the pellets are pushed into the cladding with a pushrod.  A 
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stainless-steel shroud tube is placed in the cladding tube prior to insertion of the pellets.  
A spring and end cap is placed in the open end of the cladding tube, and a tungsten 
inert gas (TIG) weld is made at the joint between the end cap and the cladding.  
Cladding, spring, and end cap are stainless-steel.  Bonding of the fuel is done with 
either helium or sodium.  Any excess sodium is reacted with Dowanol to form a stable 
sodium salt, which prevents metallic sodium from entering the waste streams.  As a 
result of the current effort in mixed oxide fuel development, the issue of gallium removal 
becomes important.  Completed fuel rods are sent to the vault for storage prior to 
distribution.  Oxides and rejected pellets are sent to aqueous recovery or the vault 
(References D011 and D029). 
 
Assembly Operations involves bringing nuclear material out of the glovebox and 
encapsulating it in a cold container.  This outer container can be a bolted assembly or a 
welded assembly using electron beam, pressurized inert-gas metal arc, TIG, or laser 
welding techniques.  No solvents are used.  Wastes include aluminum foil, plastic bags, 
and gloves.  The waste generated from this process is nearly always LLW, but some 
TRU waste may be generated.  The assembled containers are sent to the vault for 
storage (References D011 and D029). 
 
The Advanced Recovery and Integrated Extraction System (ARIES) is a demonstration 
operation, which receives and disassembles pits, plutonium hydrides and metallic 
plutonium, from which it produces plutonium metal or oxide powder.  The product is 
canned for long-term storage.  Wastes include plutonium-contaminated debris waste.  
Operation of the ARIES Electrolytic Can Decontamination System decontaminates the 
external surfaces of canned plutonium using an electrolytic decontamination system.  
An electrolyte (sodium sulfate) and water are used in the system in a recycle mode.  
Sodium hydroxide is used for pH control.  Wastes include electrolyte and water 
solutions contaminated with plutonium.  This liquid waste is sent either to cement 
fixation or to the RLWTF at TA-50.  The plutonium metal and oxide powder is sent to the 
vault (References D011 and D029). 
 
Physical Properties is a procedure that describes techniques for the study of physical 
properties of alloys, including the structural, magnetic, electronic, and metallurgical 
properties of actinide metals, alloys and compounds from various operations.  A muffle 
furnace with an argon atmosphere is used for testing sample homogeneity or 
compatibility, and for temporary storage.  Measurements include dilatometry (thermal 
expansion) and electrical resistivity.  A Carver press is used to produce sample wires 
and pellets.  The process takes place in Room 113, glovebox G 187.  The actinide 
metals, alloys, and compounds are returned to the originating P/S Code  
(References D011 and D029). 
 
Burst Testing involves the placement of hemi-shells on a test stand.  A buffered test 
solution is pumped into the shell, pressurizing it until it bursts.  Strain gauges monitor 
the deformation of the shell.  The test solution is sodium tetraborate and sodium 
hydroxide and is filtered and reused.  The solution is eventually discarded in the caustic 
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waste line to the RLWTF at TA-50.  Strain gauges have electrical contact points that are 
tin-lead solder.  No solvents are used.  The tested hemi-shells are sent to the vault for 
storage (References D011 and D029).  
 
The Special Recovery Line (SRL) conducts pit disassembly on pits which are 
contaminated with tritium.  Tritium is recovered if it is above a specified activity.  
Separation of pit components is done using a special abrasive cut-off wheel.  The pit is 
cut in half, and the shells are cleaned with copper wool and Freon TF.  Scrap is sent to 
recovery or to waste management depending on whether the material is SNM or not.  
After the shells are cleaned with the copper wool and Freon TF, they are placed in an 
ultrasonic bath for cleaning using product SF-2I.  Tritium-contaminated water is 
collected and poured over zeolite absorbent for disposal.  Small-scale decontamination 
of tritium-contaminated plutonium and other SNM is done in the SRL furnace.  The SRL 
furnace area consists of different sections, including metal handling, tritium removal 
furnace, equipment for collecting tritium liberated in furnace, and effluent treatment 
system.  The procedure that describes the operation of the furnace and furnace gas 
treatment system contains no details on disposition of output materials, or post-run 
cleaning operations.  Plutonium, uranium, and tritium are sent to the vault for storage.  
Plutonium metal is also sent to casting, machining, or salt stripping for reuse/recovery 
(References D011 and D029). 
  
Thermal Hydride/Dehydride:   
 
a)  Plutonium Hydriding System.  The plutonium hydriding process studies the reactions 
of plutonium alloys and other actinides with hydrogen and other gases.  The process 
takes place in Room 114, glovebox 110, and uses no chemicals other than the gases.  
The plutonium alloys and actinides are returned to the originating P/S Code  
(Reference D029). 
 
b)  Operating the Hydride-Dehydride Systems.  The hydride-dehydride operating 
procedure describes how to safely form plutonium hydride, and then to decompose it to 
plutonium metal.  Three phases are involved:  phase one uses hydrogen gas in large 
amounts and dehydriding is done in a separate reactor.  Phases two and three use a 
closed loop, minimal hydrogen gas, and a single reactor.  The process takes place in 
Room 114, GB 116, GB 119 and GB 154.  No chemicals are used besides the gases.  
The plutonium metal is sent to the vault for storage (Reference D029). 
 
Welding operations fall into two categories:  encapsulation of radioactive isotopes and 
other welding operations.  Two methods of welding are employed:  a gas tungsten arc 
welder and an electron beam welder.  Encapsulation of radioactive isotopes involves 
placing the isotope to be sealed into a stainless-steel capsule and subsequently welding 
the capsule closed.  The exterior of the capsule is cleaned with Freon TF.  The Freon 
TF is allowed to evaporate; hence no wiping of the capsule surface with rags is 
required.  Other welding operations include welding of plutonium samples on vanadium 
in an argon atmosphere, brazing gold to repair platinum frits, welding titanium to repair 
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titanium boats, and welding of aluminum.  No welding of lead occurs.  Welding outside 
of the glovebox line is also done under this P/S Code.  The welded parts are either 
returned to the originating P/S Code or sent to the vault for storage (Reference D029). 
 
Z Machine Experiments: 
 
The Z machine was developed to simulate nuclear explosions and conduct testing to 
ensure the viability of the nuclear weapons stockpile.  The Z machine is also used to 
evaluate the effects of X-rays on various weapon components and materials.  LANL and 
SNL have developed a long-term program for performing experiments on the Z machine 
using transuranic materials produced at TA-55.  LANL requests and oversees  
Z machine experiments at SNL, including the Plutonium Isentropic Compression 
Experiments (Pu-ICE) which create conditions on a small scale similar to those 
experienced by matter with the detonation of nuclear weapons.  The Pu-ICE 
containment systems used in the experiments are manufactured/machined components 
made up primarily of ferrous metals (97.2% by weight) and non-ferrous metals (2.4% by 
weight), with minor amounts of other materials such as carbon, epoxy, glass, plastic, 
rubber, and vacuum grease.  TA-55 first fabricates the plutonium targets and loads 
them into the load assembly component of the containment system.  The load assembly 
component is then shipped to SNL.  The containment system consists of three parts:  
an ultra-fast closure valve and vent tank, an upper containment chamber, and a load 
assembly.  SNL performs the experiment in the Z machine and temporarily stores the 
resulting Pu-ICE post-shot containment system in a 55-gallon drum.  As part of the 
experiment detonators with high explosives are used; however, the high explosives are 
completely expended during the experiment.  LANL owns the plutonium used in the  
Pu-ICE and maintains ownership of the associated waste (i.e., TA-55 is the waste 
generator).  The post-shot containment systems are then shipped back to TA-55 to 
complete the certified characterization process and final disposition.  It is estimated 
approximately 30 post-shot containment systems will be generated through fiscal year 
2016 (References C237, C238, C239, D092, D093, and D094). 
  
4.4.6 Pyrochemical and Chloride Operations  
 
Pyrochemical operations include metal preparation, metal purification, and ancillary 
metal production operations (chloride operations and metal oxidation).  Pyrochemical 
outputs are most often high-purity metal feed materials for metal operations 
(References D011 and D028). 
 
Metal preparation includes the following: 
 
In the single pass Direct Oxide Reduction (DOR) operation, plutonium oxide and 
calcium metal are reacted in molten calcium chloride (CaCl2) to produce plutonium 
metal.  The reaction is conducted in an MgO crucible.  After cooling, a plutonium metal 
button is removed by breaking the crucible.  A layer of salt above the button contains 
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unreacted oxide and metal shot, which is sometimes recovered by heating with addition 
of fresh salt plus calcium metal (Reference D028). 
 
Multiple-Cycle Direct Oxide Reduction (MCDOR) is used to minimize the salt waste.  
During the MCDOR operation, the molten salt is regenerated by sparging the 
CaCl2-CaO mixture with chlorine gas between multiple plutonium metal production runs.  
After approximately five cycles of metal production, the mixture is cooled and the salt 
and metal phases are separated.  The plutonium metal is sent to casting or 
electrorefining.  Impure plutonium metal is sent to molten salt extraction.  Salts and 
crucibles above the DL are sent to chloride operations or the vault.  Salts and crucibles 
below the DL are sent to solid waste packaging for disposal.  Caustic solution from the 
chlorine off-gas scrubber is sent to chloride operations or the RLWTF (References D011 
and D028).  
 
Metal Preparation Line is no longer active, but produced plutonium metal from fluoride 
salts.  Hydrogen fluoride gas was reacted with plutonium oxides obtained from 
calcination of oxalate or peroxide precipitates from the aqueous nitrate or chloride 
process lines.  The plutonium fluoride was further reacted with calcium metal to produce 
plutonium metal, which could then be recovered as a small globule, or button, by 
breaking the crucible.  This operation generated only legacy waste (References      
D011 and D028).  
 
Metal purification operations include the following: 
 
MSE is used to separate americium and the more reactive elements such as rare earth 
elements, alkali metals, and alkaline earth metals from plutonium metal           
(Reference D048).  This operation is employed only if the americium content is greater 
than 1,000 parts per million (ppm).  In the original operation (from 1979 to 1988), 
magnesium chloride (MgCl2) was added to the impure plutonium metal in a eutectic 
mixture of sodium chloride (NaCl) and potassium chloride (KCl), contained in a MgO 
crucible, and heated to 750°C.  The MgCl2 oxidized americium to americium chloride 
although some plutonium was also converted to the chloride salt form.  In 1988 and 
continuing to the present, the MSE operation uses CaCl2, NaCl, KCl, and plutonium 
chloride (PuCl3) produced by in-situ chlorination in a tantalum or MgO crucible.  
Ninety percent of the americium and ten percent of the plutonium are transferred from 
the feed metal to the salt.  After cooling, the salt and metal are mechanically separated.  
The salts and crucibles above the DL are transferred to the vault or chloride operations.  
Salts and crucibles below the DL are sent to solid waste packaging for disposal.  The 
plutonium metal is sent to electrorefining or metal oxidation.  Caustic solution from the 
chlorine off-gas scrubber is sent to chloride operation or the RLWTF (References D011 
and D028). 
 
The Electrorefining (ER) operation takes impure metal from the MSE and DOR/MCDOR 
operations and produces high purity plutonium metal.  Impure plutonium is cast as an 
anode, which is then placed in a MgO crucible with a salt mixture, a metal cathode 
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(typically tungsten), and a seeding reagent that is MgCl2, NaCl, or KCl.  After the anode 
and salt are melted, current is applied to the system, and plutonium at the anode is 
oxidized to plutonium ions that travel to the cathode and are reduced back to the metal 
state.  Impurities in the original plutonium anode that are more electropositive or have a 
greater negative free energy of formation than plutonium (including barium and 
americium) dissolve and remain in the salt, while impurities more electronegative than 
plutonium (including cadmium, chromium, lead, and silver) remain in the anode.  After 
cooling, the crucible is broken and the residues are physically separated from the high 
purity product metal.  Anode heels were sent to pyroredox from 1984 to 1986.  
Currently, salts and crucibles above the DL are sent to chloride operations or the vault.  
Salts and crucibles below the DL are sent to solid waste packaging for disposal.  
Purified plutonium is sent to casting and the vault.  Caustic solution from the chlorine 
off-gas scrubber is sent to chloride operation or the RLWTF (References D011 and   
D028).  
 
Ingot Casting is included in the Electrorefining section of pyrochemical operations.  
Metal is melted in a MgO crucible to cast the ingot (References D011 and D028).  
  
From 1987 to 1989, secondary solvent metals such as cadmium, bismuth, lead, and 
gallium were added to experimental studies of the ER operation (References D011 and 
D028).  
 
Ancillary metal production operations include the following: 
 
Chloride Operations: 
The overall goal of chloride operations is to recover plutonium from scrap and residues 
and produce a purified plutonium oxide for conversion to metal.  The feed sources have 
included plutonium residues from pyrochemical operations, Pu-Be neutron sources, 
analytical chemistry laboratory solutions, and residues from other DOE facilities.  
Chloride operations can be broken down into the following four steps  
(Reference D007):  
 
 Pretreatment 
 Dissolution 
 Purification 
 Hydroxide precipitation 

 
Pretreatment for chloride operations is discussed in the Head-end Operations section of 
special operations (refer to Section 4.4.4). 
 
Dissolution uses hydrochloric acid to leach and dissolve plutonium from salts, scrap, 
crucibles, residues, and various solutions, including solutions from the analytical 
chemistry laboratory.  Enriched solutions undergo further purification and solid wastes 
are discarded as debris waste or sent to cement fixation in nitrate operations (refer to 
Section 4.4.2) (Reference D007).  
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Purification includes solvent extraction, ion exchange and oxalate precipitation, 
depending on the chemical nature of the material to be purified.  Ion exchange columns 
are used to collect plutonium and to separate plutonium from impurities.  Enriched 
solutions may be further treated with oxalic acid to precipitate plutonium oxalate.  The 
resulting plutonium precipitate is sent to nitrate operations to be calcined and eventually 
to the vault.  The liquid solution (filtrate) goes to hydroxide precipitation for further 
processing.  Solid wastes are discarded as debris waste or sent to cement fixation for 
immobilization.  Tetrachloroethylene, which was used in the solvent extraction process 
until 1992, contaminated the debris waste and the liquid waste absorbed in vermiculite 
(Reference D007).  
 
Hydroxide Precipitation takes plutonium in filtrate solutions from the purification steps 
and precipitates it with potassium or sodium hydroxide.  Heavy metals are concentrated 
in the plutonium-rich hydroxide cakes.  The sources of heavy metals vary but may 
include one or more of the following:  (a) feed materials that consist of or contain these 
metals; (b) leaching of chromium from stainless-steel equipment components; or (c) the 
use of silver salt (until 1994) in the measurement of chloride content.  The resulting 
plutonium-enriched hydroxide cakes may become feed material for nitrate operations, 
be returned to the dissolution step for re-processing, may be sent to cement fixation for 
immobilization, or may be discarded as solid waste if they meet the approved DLs.  
Liquid meeting the TA-50 WAC is sent to the TA-50 RLWTF using the caustic waste line 
(Reference D007). 
 
In Metal Oxidation small pieces of metal remaining on furnace or crucible surfaces are 
collected for conversion to the oxide phase.  These metal pieces are placed in a furnace 
for the conversion process.  The oxide is then transferred to the vault  
(References D011 and D028).  
 
Salt Stripping is no longer an active operation, but the MSE and ER salts were further 
treated by salt stripping, oxygen sparging or carbonate oxidation, and salt distillation.  
The salt stripping operation treated the residue by melting and stirring the salt with 
calcium metal in a MgO crucible at 850C.  This treatment reduced the plutonium in the 
salt to metal and allowed the metal to coalesce for physical removal and recovery.  After 
cooling, the crucible was broken and the metal physically separated and recycled to the 
ER operation or burned to oxide and sent back through aqueous recovery.  The crucible 
shards were leached in hydrochloric acid, and then discarded (References D011 and 
D028).  
 
Oxygen sparging and carbonate oxidation (since 1996) were used to ensure that any 
plutonium, americium, or metallic sodium or potassium left in the salts was converted to 
nonpyrophoric oxide forms (References D011 and D028).  Vanadium pentoxide was 
used in place of carbonate to convert metals to oxide as part of the salt stripping 
operation from February to June 1998.  Wastes that potentially contain residual 
vanadium pentoxide were, at one time, assigned the EPA hazardous waste code P120.  
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However, this assignment has been rescinded:  see Sections 5.4.3.2, 6.4.3.2, 7.4.3.2, 
and 8.4.3.2 (Reference D028).    
 
Salt Distillation is no longer an active process, but allowed for the recovery of plutonium 
oxide from the chloride salt and produced purified chloride salt for reuse  
(References D011 and D028). 
 
The Pyroredox operation was used to recover plutonium from spent anode heels in the 
mid- to late 1980s.  The anode heel was polished with calcium metal to remove surface 
oxide, and then oxidized to plutonium (III) with zinc chloride in molten KCl, forming 
PuCl3.  Elements more electropositive than zinc (including barium) were oxidized into 
the salt phase, and the zinc formed a metal button.  The salt was then mixed with 
calcium metal in CaCl2 to reduce the plutonium to the metal phase, as well as to reduce 
all elements more electronegative than calcium.  The salt phase containing small 
amounts of the impurity barium was mechanically separated from the metal phase and 
discarded.  The metal phase containing zinc was placed in the vault or further treated, 
and the plutonium eventually was routed back to ER.  This operation generated only 
legacy waste (References D011 and D028). 
 
The Metal Coalescence operation is no longer active.  Metal coalescence was used for 
plutonium turnings to coalesce the turnings into a metal button.  Calcium metal and 
CaCl2 were added to a MgO crucible along with the turnings and melted.  Salts and 
crucibles above the DL were sent to chloride operations for recovery.  Salts and 
crucibles below the DL were sent to solid waste packaging for disposal.  Plutonium 
metal was sent to ER or the vault (References C131, D011, and D028).  
 
The Neptunium operation processed neptunium contaminated residues from the vault in 
1993.  This operation generated only legacy waste (Reference D028).  
 
Plutonium Trichloride Preparation was accomplished by bubbling a carrier gas (such as 
chlorine) through carbon tetrachloride and passing the mixed gas stream through a bed 
of plutonium oxide at 500 - 600C before being absorbed in a 5 - 6 molar potassium 
hydroxide solution.  In this operation (January 1987– June 1989) the carbon 
tetrachloride was broken down into phosgene, carbon monoxide, and carbon dioxide 
gases.  In June 1989 the operation switched to the use of phosgene gas as the carrier 
gas until the operation ended in May 1991.  Feed material was high purity oxides from 
the vault or from other P/S Codes.  The product plutonium trichloride was reduced to 
metal by the MSE or ER operations.  This operation only generated legacy waste 
(Reference D028). 
 
4.4.7 Pu-238 Operations 
 
Heat Source Fabrication: 
As described in Section 4.2.2, Pu-238 heat sources fabricated at TA-55 included the 
GPHS, LWRHU, and MWG sources.  Current heat source production involves fuel 
fabrication and scrap and process residues processing.  The primary P/S Code 



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 67 of 229 
 

  

Controlled 
Copy 

associated with heat source fabrication operations described in this section is P1 
(routine Pu-238 heat source).  Pellet production and welding and decontamination 
operations were also part of heat source fabrication but they are no longer active 
(References C198 and C220). 
 
Fuel Fabrication: 
The source of all feed material for Pu-238 fuel fabrication is oxide, originating directly or 
indirectly from the SRS K Reactor.  The feed material selected for fabrication is weighed 
then prepared using splitting, ball milling, slugging and screening, and granule 
seasoning.  The material also undergoes oxygen isotopic exchange, involving the 
replacement of oxygen-17 and oxygen-18 with oxygen-16 by heating the feed material 
in a furnace (750°C).  In GPHS processing prior to its inactivation and LWRHU 
processing, oxygen exchange is followed by heating to 1,000°C to release alpha-decay 
helium from the plutonium oxide crystal structure.  The fuels are further heated or 
“seasoned” at temperatures ranging from 1,100 to 1,600°C and the resulting oxides are 
sent to be hot pressed into fuel pellets (References C192, C194, C212, C220, D080, 
and M285). 
 
During the fuel fabrication process, analytical samples are frequently required for both  
Pu-238 oxide feed material and product specimens either to characterize the material or 
to determine whether the material meets current production specifications.  The primary 
sampling capsules containing the oxide samples are cleaned in an ultrasonic bath with 
ethanol and allowed to air-dry before being placed into a secondary plastic container.  
Sampling tools are wiped down with cheesecloth containing ethanol  
(References C195 and P180). 
 
The oxide samples are taken to perform particle size analysis.  Ethylene glycol is used 
to suspend the Pu-238 oxide powder in a disposable polystyrene cuvette.  The cuvette 
is sealed with a polystyrene cap coated with Duco cement.  After the glue has set, the 
cuvette is ultrasonically cleaned in a water bath containing a high-purity soap 
(e.g., Alconox), is cleaned a second time in a bath of distilled water, and is wiped down 
with a cheesecloth pad soaked in Fantastik (nonhazardous) cleaning solution.  The 
cuvette is then transferred to another hood for final decontamination with 
Fantastik-soaked cheesecloth.  This process of cleaning and transferring the cuvette 
occurred up to 1994.  From early 1994 onward, the water bath does not contain soap 
and Fantastik is not used because all work is performed in the same glovebox line and 
there is no need to decontaminate the cuvette.  Before 1994, if the water was 
radioactively contaminated, it was discarded to the TA-50 RLWTF.  Since 1994, the 
water has been evaporated (References C197 and M286). 
 
Upon completion of the analysis, the ethylene glycol containing the Pu-238 oxide is 
poured through a coarse sieve and collected in a polyethylene bottle.  When 
200 - 500 milliliters of ethylene glycol has accumulated in the bottle, the contents are 
poured through a filter.  The residue and filter paper are allowed to dry and are sent to a 
plutonium recovery process.  The contaminated ethylene glycol is collected until a 
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sufficient amount is available to discard, and then it is poured onto a bed of vermiculite 
for absorption (References C194 and M286). 
 
The Scrap and Process Residues Processing operation receives materials from the 
vault and various other operations, such as fuel fabrication, pellet production, 
calorimetry, and metallography.  This is a physical process consisting of weighing, 
sorting, segregating, and loading into a shipping container.  The product from this 
process either goes to the vault or feeds into calorimetry operations (References D080 
and M285). 
 
The Metallography process began in 1992 and is still active.  It receives feed material 
from P/S Code P1 operations in the form of Pu-238 oxide fuel recovered from 
encapsulated heat sources, impacted heat sources, fuel pellets, or other sources.  The 
metallography process is a physical process involving cutting, mounting, grinding, 
polishing, photography, and etching of Pu-238 fuel specimens (References C194 and 
M287).   
 
An epoxy-based mounting resin, hardener, and mount filler is used to mount the  
Pu-238 oxide.  The epoxy resin, hardener, and mount filler consist of diethylenetriamine, 
Epon Resin 8132 (nonhazardous), and a Citofix/Durofix liquid (nonhazardous).  
Epon Resin 8132 is a liquid that polymerizes when mixed with an amine 
(e.g., diethylenetriamine).  The Citofix/Durofix liquid is also a polymer.  One end of a 
phenolic ring is covered with aluminum tape.  The Pu-238 oxide sample is placed in the 
center of the interior surface of the tape.  The mixture of epoxy resin, hardener, and filler 
is poured into the mount ring.  The mounted sample is placed in a small aluminum film 
can, which is placed in a pressure bomb.  The bomb is pressurized for a minimum of 
ten hours, vented, and the sample is removed.  The mounted Pu-238 oxide sample then 
undergoes grinding and polishing (References C197 and P181). 
 
Manual grinding and polishing involves moving the mounted sample across wet silicon 
carbide grinding papers of varying grits that are laid over a glass plate.  Between each 
grinding step and after the last grinding step, the sample is ultrasonically cleaned in 
distilled water.  The mounted sample is polished using aqueous suspensions of 
aluminum oxide or diamond powder.  After polishing, the sample is cleaned in distilled 
water.  Automated grinding and polishing involves using programmable equipment.  The 
grinding process uses a metal or cloth plate that has been coated with an abrasive 
slurry.  This process also involves cleaning the polished sample in distilled water 
(Reference P181). 
 
Whenever there is a requirement to examine and/or document the Pu-238 oxide grain 
boundaries, the surface of the polished sample is etched using a solution consisting of 
hydrobromic, hydrochloric, and hydrofluoric acids.  The sample is rinsed with distilled 
water and allowed to dry (Reference P181). 
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Residues from the metallography process feed into the P/S Code P1 process.  Before 
1994, the Pu-238 oxide was physically removed from the plastic mount (no solvent or 
chemical was used), and the mount was bagged out with other plastic debris.  The  
Pu-238 oxide sample removed from the mount was sent to the P1 scrap and process 
residue processing operation for plutonium recovery.  However, since 1994, the  
Pu-238 oxide has been left on the mount and archived (stored) in the glovebox line 
(References C197 and M287). 
 
The waste generated from the metallography process includes aluminum tape, grinding 
papers and polishing cloths, aqueous abrasive slurries, acid etching solutions, and 
aqueous washing and cleaning solutions.  The grinding papers and polishing cloths are 
dried and discarded as debris waste, as is the aluminum tape.  The aqueous abrasive 
slurries are feed material for the Pu-238 waste solidification process.  Any etching   
solution remaining on the Pu-238 oxide sample is rinsed off using distilled water and is 
collected with the aqueous wash solutions.  These solutions are also sent to the waste 
solidification process (Reference P181).  
 
The Routine Pu-238 Waste Solidification process of precipitating Pu-238 in waste 
solutions (P/S R8) has been conducted since 1979 and is still active.  The feed material 
for this process comes from analytical operations, Pu-238 heat source fabrication 
operations, metallography operations, and other LANL groups.  The feed solutions are 
strongly acidic, contain heavy metals, and have Pu-238 concentrations that are orders 
of magnitude above the DL for radioactive waste solutions.  The solidification process 
uses sodium hydroxide, ferric nitrate, and phenolphthalein in ethanol to precipitate the 
Pu-238 (References C194, C196, M293, and P182). 
 
Ferric nitrate solids are dissolved into the feed solutions to act as a flocculent.   
Concentrated sodium hydroxide solution is then added to convert the acidic solutions 
into caustic solutions, and cause the ferric ions and the Pu-238 ions in the solutions to  
co-precipitate as hydroxides.  Phenolphthalein solution is used to indicate when the 
solution is basic.  After sedimentation and vacuum filtration, the liquid portion (filtrate) is 
sampled and alpha-assayed to determine the residual Pu-238 concentration.  The 
sludge is heated (calcined) to oxidize the hydroxides for disposal.  This procedure is 
repeated as necessary for the filtrate until the Pu-238 concentration in the filtrate is 
below the DL (References P155 and P182). 
 
The waste generated by this process consists of calcined ferric oxide solids containing  
Pu-238, a caustic solution containing Pu-238 below the DL, and solid debris.  The oxide 
solids are sent to the vault or disposed as waste, depending on the Pu-238 
concentration.  Waste containers that are predominantly debris may contain small 
quantities of the oxide solids.  The caustic solution is discarded into the caustic drain to 
the pretreatment plant at the RLWTF (TA-50, Building 1, Room 60) (References      
P155 and P182).  
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Aqueous Scrap Processing involves the purification of Pu-238 oxide in a nitric acid 
stream, similar to the recovery operations already established for Pu-239 as part of  
TA-55 nitrate operations (Reference C210).  
 
During comminution, the weighed Pu-238 solid is ground to a particle size less than  
five microns.  After the comminution, all or a portion of the ground material is put into a 
dissolution vessel.  The Pu-238 solid is dissolved in a mixture of refluxing concentrated 
nitric acid and hydrofluoric acid for up to eight hours.  After dissolution is performed, the 
Pu-238-rich solution is filtered through a five micron Teflon membrane.  A portion of the 
filtrate may be processed through ion exchange, or the entire filtrate may be treated for 
oxalate precipitation (References C210 and D080). 
 
Oxalate precipitation involves an acid adjustment of the filtrate with nitric acid while the 
solution is continuously stirred using the mechanical stir bar.  Urea is added to 
scavenge nitrite salt that could interfere with further chemical pretreatment.  
Hydroxylamine nitrate is added to adjust the valence of the plutonium to (III).  Oxalic 
acid is added to form a plutonium-oxalate precipitate.  The precipitate is filtered, and 
calcination converts the Pu-238 oxalate to Pu-238 oxide product.  The solid product is 
cooled, weighed, and stored (Reference D080). 
 
The dissolution Pu-238 filtrate destined for ion exchange may undergo an aluminum 
nitrate treatment.  The dissolution Pu-238-filtrate is added to aluminum nitrate dissolved 
in dilute nitric acid, followed by a filtration step to collect any formed solids (typically, the 
aluminum nitrate treatment is not performed).  The filtrate then undergoes a 
pretreatment involving urea, sodium nitrite, and ferric salt prior to ion exchange.  The  
plutonium-rich eluate is collected and undergoes oxalate precipitation as described 
above.  The plutonium-lean effluent, which contains impurity metal ions, as well as the 
aluminum from the aluminum nitrate treatment, is neutralized to pH 10-12 with sodium 
hydroxide.  Under these neutralization conditions, the majority of the impurity ions and 
Pu-238 (not precipitated as an oxalate precipitate) will precipitate as metal hydroxides 
(References C210, C213, D079, and D080). 
 
The hydroxide precipitate is calcined then stored, and the hydroxide filtrate is sampled 
to determine the radioactivity level.  Waste containers that are predominantly debris 
may contain small quantities of the metal hydroxides.  If above the DL, the hydroxide 
filtrates are transferred to the residue solidification process.  In this process, soluble 
Pu-238 is recovered with ferric nitrate and sodium hydroxide, and the filtrate resulting 
from the solidification process is sent to the TA-50 RLWTF through the caustic waste 
line.  The Pu-238 in the hydroxide filtrates can also be recovered by an 
ultrafiltration/polymer filtration process operated by NMT-11 personnel.  The Pu-238 
oxide product is sent to P/S Code P1.  The hydroxide cakes are stored either in the 
vault or in the glovebox line under P/S Codes MM for disposal or ASP for recovery 
(References C210 and D080). 
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Induction Heating and Levitation is a technique used to achieve minimal contamination 
of conductive material.  This technique uses Pu-238 metal from various operations and 
produces small quantities of uncontaminated metal by suspending and then melting the 
material inside of an induction coil with induction heating.  Once the material has 
melted, the power is shut off, and the molten mass can be dropped or forced into a mold 
for forming.  This process was designed to drive off impurities from the metal by melting 
it in a vacuum and not reintroducing impurities from a container during the time the 
material is in the molten state.  The purified Pu-238 metal is sent to the vault 
(References C220 and M306). 
 
Pu-238 Direct Oxide Reduction was an activity that was performed in October 1998 and 
October 1999 to produce Pu-238 metal for the accelerated plutonium aging program.  
There are no current plans to perform this operation again, but the code is still active.  In 
this process, plutonium oxide and calcium metal are reacted in molten calcium chloride 
to produce plutonium metal.  The reaction is conducted in a MgO crucible at 820° to 
875°C.  The reaction proceeds to completion when excess calcium is present and when 
sufficient calcium chloride is available to dissolve the calcium oxide product.  After 
cooling, a plutonium metal button is removed by breaking the crucible.  The salts are 
exposed to air to oxidize pyrophoric metals that might be present.  The salt is then 
either routed through aqueous recovery operations to recover the plutonium or 
discarded as waste with the crucible pieces.  The plutonium button is sent to the vault 
(References C211, C221, D080, and P189). 
 
Traditionally, the Thermal Decomposition of Cellulose process incinerated 
organic-based materials contaminated with plutonium to ash to reduce the volume of 
waste generated or to recover the plutonium using a nitrate dissolution process.  Due to 
increasingly stringent regulations governing the combustion products associated with 
incineration, the incinerator process was modified to thermally decompose 
organic-based materials in an argon atmosphere in 1995.  The thermal decomposition 
unit is also referenced in nitrate operations.  It consists of a pyrolysis or passivation 
chamber, a caustic scrubber (potassium hydroxide) unit, and vacuum system.  
Organic-based materials designated for passivation have been limited to rags 
(cheesecloth) contaminated with nitric acid solution (References C200, D071, M299, 
and P156). 
 
During processing, oil contaminated rags are separated from nitrated rags.  The nitrated 
rags are moistened with water to reduce reactivity and excess water is removed using a 
filtration screen.  The rags are then combined, placed in a furnace can, and reduced to 
ash in an argon atmosphere in the furnace.  The ash, rinse water, filter residues, and 
caustic solution are further processed to recover the plutonium, if these materials are 
determined to exceed the DL.  These materials are sent for disposal, if below the DL.  
Liquid waste below the DL is sent to the RLWTF at TA-50 (References C200, D071, 
M299, and P156,). 
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The Routine Scrap Processing, which operated from 1988 to 1996, received  
Pu-238 feed materials (Pu-238 oxide) from calorimetry operations, heat source 
operations (P/S Codes P1 and GPHS), and the vault.  The scrap processing operation 
involved opening, weighing, sorting, and segregating the Pu-238 oxide that arrived in a 
stainless-steel inner shipping container (EP-60).  The Pu-238 oxide was then 
transferred into an outer shipping container (EP-61) and sent to the calorimetry process, 
and then to the vault (References C194, M288, and M289). 
 
The Recovery of Pu-238 Oxide from Contaminated Iridium process occurred from 
1990 to 1992.  The feed material for this process came from metal items in the iridium 
inventory in PF-4 or in the CMR Facility at TA-3.  This process used both molten 
magnesium chloride and electrochemical dissolution to remove Pu-238 from iridium 
(References M290 and M291). 
 
The first step in this process involved immersing the Pu-238 oxide-contaminated iridium 
metal in molten magnesium chloride.  The magnesium chloride was melted in a MgO 
crucible.  The same salt was used for subsequent runs until it had lost its effectiveness.  
The iridium shells were placed into a tantalum basket and immersed in the molten salt.  
At the end of the treatment, the iridium metal was removed from the salt and the salt 
coating on the metal was removed with a water wash.  This water wash was sent to the 
Pu-238 solidification process.  The spent salt and crucibles were bagged out and 
assayed before being discarded as Pu-238 contaminated TRU solid waste.  The iridium 
metal was sent to the vault unless additional treatment was necessary  
(References C194 and C197). 
 
If further treatment was required, the iridium metal underwent electrochemical 
dissolution.  The electrolyte solution consisted of a dilute mineral acid (nitric acid, 
hydrochloric acid, or sulfuric acid) with optional salt.  The iridium metal was immersed in 
the solution, and a current was passed between the iridium metal and a graphite 
reference electrode.  At the end of the run, the iridium metal was washed with water and 
allowed to dry.  The clean iridium metal was sent to the vault.  The spent electrolyte 
solution, which was acidic and contaminated with small amounts of iridium and          
Pu-238, and the water wash were sent to the Pu-238 solidification process (References 
C197, M290, and M292).  
  
The Recovery of Pu-238 from Sucrose Solutions occurred from 1979 to 1988.  The feed 
material for this process consisted of a 35 percent sucrose solution composed of 
sodium pyrophosphate, water, and sucrose.  Sucrose solutions were used as a 
dispersive medium in particle size analysis of Pu-238 oxide; therefore, the feed 
solutions contained recoverable amounts of Pu-238 oxide (References D080 
and M294). 
 
The Pu-238 was recovered from these sucrose suspensions by filtering out the  
Pu-238 oxide in a ceramic filter boat and evaporating the solution to dryness over low 
heat.  The Pu-238 oxide residue was scraped off the filter paper and calcined, then sent 
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off-site for reprocessing.  The residue from the evaporated solution was calcined and 
sent for discard if the Pu-238 content was below the DL (References D080 and M294). 
 
The Pellet Production process is no longer active.  The original feed material for the 
pellet production process consisted of Pu-238 oxide from fuel fabrication.  This material 
underwent the physical operations of screening and weighing, die loading, hot pressing, 
sintering, and dimensioning.  The product was sent to the vault and any residues were 
sent to the scrap and process residues processing operation (References C220, D074, 
D080, and M285).  
   
The Welding and Decontamination process is no longer active.  Heat source capsules 
were welded and a solution of nitric and hydrofluoric acid was used for decontaminating 
the fuel clads.  The clad heat sources were immersed in the solution a minimum of  
three times to allow the acids to dissolve any plutonium oxide particles on the clad 
surface.  Each time, the heat sources were removed from the acid solution and placed 
on a rag dampened with water.  A rubbing action removed contamination while the heat 
of the source caused the acid solution and water on the rag to evaporate at a fairly rapid 
rate.  The TRU acid solutions generated by the decontamination steps were neutralized 
to precipitate plutonium, and the filtrate was discarded into the caustic waste line to the 
RLWTF at TA-50.  The plutonium precipitate was discarded if it met the DL.  The only 
other process chemical, UCAR C-34, was an epoxy for sealing the graphite aeroshell of 
the LWRHU heat source assembly.  The epoxy was not RCRA-regulated (References 
C220, D080, and M284). 
 
The Material Reclamation process is no longer active.  The process was used to 
remove specially identified Pu-238/beryllium (Be) neutron source material from its 
packaging and place it into packaging authorized for shipment to the WIPP.  Waste 
disposal was chosen over reclaiming the source material because there was no 
capability for purifying and reclaiming the Pu-238.  This process involved the 
disassembly of source materials retrieved from the vault, crushing and sieving the 
source material, and packaging the products and byproducts as waste.  The original 
packaging was also disposed of as waste (References C156, D060, and P170). 
 
4.4.8 Facility and Equipment Maintenance Operations 
 
Facility and equipment maintenance operations conducted in TA-55 involve cleaning 
and decontamination, equipment inspection and replacement, modification and repair of 
facilities, and general housekeeping.  Cleaning and decontamination operations include 
physical wiping and the use of cleaning solutions (e.g., Fantastik, water) to remove 
potential contamination and to restore work areas and equipment to their original 
condition.  Paper, plastic, and rags with a cleaning solution are used to remove or 
contain the spread of contamination.  Equipment inspection, calibration, and 
replacement operations are performed to ensure continued operability and process 
efficiency.  Solid wastes generated from these operations may include paper and plastic 
wastes, glass, small equipment (e.g., labware, motors, pumps), and small tools.  
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Modification of facilities include plumbing; electrical fixtures and equipment installation; 
and installation or removal of gloveboxes, ventilation ductwork, and windows.  General 
housekeeping includes cleaning, repair, and organization of the facility/infrastructure.  
Solid wastes generated from these operations may include HEPA filters, glass, 
glovebox gloves, paper, plastic, and rags.  Solid waste generated from these operations 
is disposed of as TRU or LLW waste.  General facility maintenance solutions (e.g., wet 
vacuum water, mop water) are sent to the evaporator or the RLWTF (References D002, 
D008, D009, D011, D013, D014, D017, D023, D024, D026, D032, D045, M011, P001, 
P102, and P155). 
 
4.4.9 Decontamination and Decommissioning (D&D) Operations 
 
D&D operations are commonly performed at PF-4 in TA-55 to reduce the amount of 
floor space posted as radiological controlled areas and to support upgrades to existing 
facilities and equipment.  These efforts assist in contamination control and result in a 
decrease in the amount of radiological waste generated at TA-55.  These radiological 
controlled areas house the equipment and material used to perform the above listed 
operations and the waste generated during D&D operations contain the same chemical 
and radiological contaminants.  No hazardous chemicals are added to the waste during 
the D&D operations.  Commercially available, non-hazardous cleaning products, such 
as Fantastik, are used to remove loose contaminants.  The goal of the D&D is to reduce 
the amount of TRU waste generated as much as possible through decontamination and 
size reduction (References D002, D013, D014, D026, D034, and D041). 
 
Decontamination operations are used to accomplish several goals, such as reducing 
occupational exposures, limiting potential releases of radioactive materials, permitting 
the reuse of components, and reducing the amount of TRU waste generated.  
Decontamination operations included the use of mechanical and chemical cleaning 
techniques such as brushing, stripping, washing, and wiping to remove contamination.  
In addition, physical isolation and draining of equipment are performed when 
necessary.  Based on the radiological contamination, drained liquids are either further 
treated or solidified.  Decommissioning operations included the physical removal of 
contaminated gloveboxes, equipment, machinery, furnishings, and support systems.  
This included the removal and size reduction of glovebox internals, process piping and 
supports, tanks and ancillary equipment, and other fixed equipment such as ducting, 
wires, conduits, electrical panels, and cabinets.  Gloveboxes and equipment are size 
reduced as necessary and packaged for disposal.  Size reduction operations are 
sometimes performed in other facilities as discussed below in the repackaging and 
prohibited item disposition section.  Secondary waste such as combustibles, metal, and 
plastic generated during D&D is expected to be part of the waste.  D&D operations also 
included the removal of stored radiological and hazardous materials and other related 
actions (References D002, D013, D014, D026, D034, and D041). 
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4.4.10 Waste Repackaging and Prohibited Item Disposition 
 
Waste repackaging and prohibited item disposition can be performed in four facilities 
outside of TA-55.  Containers that fail to meet WIPP criteria are sent to these facilities to 
be safely remediated.  The first facility was established in 1979 at TA-50 as the SRF to 
size-reduce non-routine items such as decommissioned gloveboxes, ductwork, and 
process equipment to fit in 55-gallon drums or standard waste box (SWBs).  A plasma 
torch was commonly used during size reduction operations to cut up these large items 
into manageable pieces.  The SRF historically combined waste from multiple facilities 
and these containers will be identified and characterized under a separate TA-50 waste 
stream.  As LANL TRU waste characterization and certification activities increased, the 
mission of the SRF was expanded to include various operations to support TRU waste 
characterization.  In 1993, the name of the SRF was changed to the WCRR Facility to 
reflect the expanded remediation and repackaging mission.  Size reduction operations 
at the WCRR Facility were discontinued around 1997.  Recently, the WCRR Facility has 
started remediating/repackaging nitrate salt waste with an inert absorbent material  
(e.g., zeolite, kitty litter).  The minimum inert absorbent material to nitrate salts mixture 
ratio is 1.5 to 1.  The second repackaging facility, the TA-54 Building 412 facility, 
operated for a short time in the early 2000s and resumed operations again in 2010.  The 
third facility, the TA-54 Dome 231 Permacon, was established in 2006 at which time 
CCP personnel began observing operations.  The fourth facility, the Box Line Process, 
began operations in 2012 at the TA-54 Dome 375.  All three TA-54 facilities perform the 
same basic functions including sorting, segregating, size reduction, and repackaging 
operations on waste containers (e.g., 55-gallon drums) that contain WIPP 
nonconforming items.  The facilities also safely process oversized containers               
(e.g., FRPs, CMBs).  They disassemble oversized containers (e.g., FRPs), process 
waste items located within, size reduce waste items (if necessary), and process the 
original packaging (e.g., plywood sheathing).  They then repackage these wastes in 
standard containers (e.g., 55-gallon drums, SWBs) that can be permanently disposed of 
at the appropriate disposal facilities.  These facilities also process (i.e., modify and vent) 
CMBs in order to load them into ten drum overpacks (TDOPs).  Modification of the 
CMBs includes cutting the edges of the box so it will fit into a TDOP.  The original 
packaging materials (e.g., plywood sheathing) will be managed as either TRU or LLW 
waste(References C163, C165, C185, D013, D026, D041, D062, D089, D090, D091, 
P154, P158, P159, P192, P194, P195, P196, P197, P198, P199, P203, and P204). 
 
These facilities are used to perform VE, repackaging, and prohibited item dispositioning 
of TRU waste.  VE is performed to provide information that is used to 1) confirm the 
waste stream delineation by AK, 2) ensure the absence of prohibited items, and           
3) characterize retrievably stored waste with inadequate AK, in lieu of RTR.  Waste 
containers with prohibited items are segregated then dispositioned appropriately and/or 
repackaged into new containers, during which time liquids are absorbed, sealed 
containers greater than four liters are opened, and other items (e.g., unpunctured 
aerosol cans) are removed and segregated if necessary prior to certification and 
shipment.  Waste items with high dose rates may be repackaged into a pipe overpack 
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container (POC).  Current repackaging procedures ensure that waste items placed into 
a new container originate from a single parent container.  Therefore, if repackaging is 
necessary the original TA-55 characterization is retained.  Some secondary waste 
generated during remediation and repackaging operations may be added to the waste 
containers, including but not limited to:  absorbent (e.g., Waste Lock 770), alkaline 
batteries, Fantastik bottles used during decontamination, miscellaneous hand tools, 
paper/plastic tags and labels, plastic/metal wire ties, PPE, plastic sheeting used for 
contamination control, rags and wipes (Kimwipes), and original packaging material  
(e.g., metal, plastic bags, plywood sheathing, rigid liner lids cut into pieces).  Although 
these operations are performed outside of TA-55, there is no cross contamination with 
waste from other LANL facilities for the containers covered in this report (References 
C150, C177, M316, P154, P158, P159, P192, P194, P195, P196, P197, P198, P199, 
and P203). 
 
4.4.11 Below-Grade Retrieval Project 
 
Since 1970, TRU waste generated by LANL has been retrievably stored at TA-54, 
Area G in anticipation of disposal at WIPP.  Some of this waste, generated between 
1970 and 1998, has been stored below ground.  The below ground TRU storage 
includes a trench containing corrugated metal pipes, Pit 9, four trenches (A–D), and 
remote-handled (RH) shafts.  Based on a review of available AK, only Pit 9 and 
Trenches A–D contain CH waste from TA-55.  LANL has established the Legacy Waste 
Disposition (LWD) Project to ensure the safe retrieval of containerized TRU waste from 
below ground storage (References D063, D064, and D067). 
 
Pit 9 was excavated in the spring of 1974 and completed for use in November of 1974.  
Pit 9 is located in the central portion of TA-54, Area G.  Pit 9 is approximately 400 feet 
long, 20 feet deep, and 30 feet wide.  The south end was excavated to an almost 
vertical slope while the north end has a 6 to 1 slope for access to the pit.  The pit was 
used for retrievable storage of 30-, 55-, and 85-gallon drums, crates, and FRPs 
containing TRU waste.  The primary mission of the Pit 9 LWD Project is to retrieve and 
relocate 4,082 waste packages containing TRU waste into an inspectable storage 
configuration (References D063, D064, D065, D066, and M280). 
 
Trenches A–D received TRU waste between 1974 and 1985 for storage until it could be 
disposed of at WIPP.  Trenches A–D were excavated to different dimensions based 
upon the quantity of waste to be stored and the trench proximity to adjacent disposal 
pits.  Placement of waste into Trench A occurred between March 1974 and  
October 1974.  Trench B was active between April 1976 and April 1977.  Waste 
placement in Trench C began in April 1977 and ended in September 1981.  Trench D 
was active between September 1981 and December 1985.  The TRU waste stored in 
the trenches consists of 30-gallon containers placed inside concrete casks  
(References D067, D068, M281, and P174).   
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The primary mission of the LWD Project at TA-54, Area G is to retrieve, characterize, 
repackage, as necessary, and dispose of below-grade TRU waste.  Retrieval operations 
typically include workspace setup, removal of below ground storage material (e.g., soil, 
plastic, plywood), inspection of waste containers to be removed (i.e., evaluation of 
container integrity), radiological survey of the containers, physical removal of the 
containers using various mechanical means, and workspace cleanup.  Retrieved 
containers that are intact may be washed with water and detergent to remove soil or 
contamination if found.  The wash water is treated separately from the containerized 
waste.  Depending on the type and condition of the retrieved container further 
repackaging or processing may be required.  For instance, drums with integrity or 
prohibited item (e.g., liquids) issues may be repackaged or overpacked (i.e., 30-gallon 
drum placed into a 55-gallon drum) in the facilities/operations described in  
Section 4.4.10.  The eventual number of 55-gallon drum equivalents generated will be 
dependent on the radiological characteristics of the waste containers, and the condition 
of the retrievably stored below-grade containers.  Materials used during retrieval 
operations that may contaminate the waste include plastic sheeting, bags, and PPE 
(References C178, D063, D064, D067, and P174). 
 
4.5 Waste Certification Procedures 
 
TRU mixed waste in waste streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, 
and LA-MIN04-S.001 will be certified in accordance with CCP-PO-001 (Reference 7).  



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 78 of 229 
 

  

Controlled 
Copy 

5.0 REQUIRED WASTE STREAM INFORMATION:  LA-MHD01.001  
 
This section presents the mandatory waste stream AK required by the WIPP-WAP 
(Reference 1).  Attachment 1 of procedure CCP-TP-005 (Reference 8) provides a list of 
the TRU waste stream information required to be developed as part of the AK record. 
 
5.1 Area and Building of Generation 

 
All of the debris waste covered by this AK Summary Report originated from  
TA-55 R&D/fabrication and associated recovery, facility and equipment maintenance, 
D&D, waste repackaging, and below-grade retrieval operations described in 
Section 4.4.  Container-specific records are reviewed for each container to verify the 
physical composition and origin of the waste stream inventory (References M019, 
M156, M215, M216, M217, M218, M219, M222, M224, M226, M238, M273, M274, 
M275, M276, M296, and M298). 
 
5.2 Waste Stream Volume and Period of Generation 

 
Waste stream LA-MHD01.001 is mixed heterogeneous debris generated from 1978 to 
present.  Although plutonium operations commenced in 1979, material has been located 
in TA-55 since 1978.  Table 1, LA-MHD01.001 Approximate Waste Stream Volume, 
summarizes the volume of this waste stream.  Of the 16,591containers in this waste 
stream, 713 are presently in below-grade retrievable storage at TA-54, Area G.  The 
projected volume of retrievably stored below-grade containers may change based on 
the radiological characteristics and the condition of the containers.  The future projected 
generation of heterogeneous debris waste from fiscal year 2014 through fiscal year 
2016 is approximately 2,400 55-gallon drums (504 cubic meters).  There is no projected 
end date for the termination of operations that generate this waste stream (References 
C152, C153, C175, C179, C219, C225, C232, C233, C240, D025, D041, M156, M241, 
and M298). 
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Table 1.  LA-MHD01.001 Approximate Waste Stream Volume 
 

Containers Volume (cubic meters)  
174 30-gallon drum 19.76 

15,420 55-gallon drums (includes POCs) 3,238.2 
600 85-gallon drums 192 
3 110-gallon drums 1.25 

308 SWBs 579.04 
 86 Other Containers 490.2  

16,591Total 4,520.45 
 
 

5.3 Waste Generating Activities 
 
Wastes are generated from materials used during TA-55 R&D/fabrication and 
associated recovery, facility and equipment maintenance, D&D, waste repackaging, and 
below-grade retrieval operations described in detail in Section 4.4 and include 
(References D025 and D041): 
 
 Preparing ultra-pure plutonium metals, alloys, and compounds 
 
 Preparing (on a large scale) specific alloys, including casting and machining 

these materials into specific shapes 
 
 Determining high-temperature thermodynamic properties of plutonium 
 
 Reclaiming plutonium from scrap and residues produced by numerous feed 

sources 
 
 Disassembling components for inspection and analysis 
 
 Manufacturing of parts on a limited basis 

 
 Processing mixtures of plutonium and uranium oxides for reactor fuels 
 
 Pu-238 generator and heat source R&D, fabrication, testing, and recycling 

 
5.4 Type of Wastes Generated 
 
This section describes the process inputs, Waste Matrix Code assignment, WMPs, 
radionuclide contaminants, and RCRA hazardous waste determinations for waste 
stream LA-MHD01.001.  The waste stream is characterized based on knowledge of the 
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materials, knowledge of the operations generating the waste, and physical descriptions 
of the waste.  
 
5.4.1 Material Input Related to Physical Form 
 
Waste stream LA-MHD01.001 consists of mixed heterogeneous debris waste generated 
in TA-55.  The debris waste includes paper, rags, plastic, rubber, wood based HEPA 
filters, other plastic based and cellulose based items (e.g., PPE), noncombustible  
(e.g., metal and glass), and lesser quantities of homogeneous solids (less than            
50 percent by volume) contaminated with nuclear materials (e.g., americium oxide).  
Plastic-based waste includes (but may not be limited to):  bottles, dry-box gloves 
(unleaded neoprene base), gloves including leaded gloves, ion-exchange resins, 
Plexiglas, polyethylene and vinyl, polystyrene, polyvinyl chloride plastic,  tape,  Tygon 
tubing, and vials.  Rubber- and Teflon-based waste includes rubber gloves, Teflon tape, 
gaskets, and stoppers.  Cellulose-based waste includes (but may not be limited to):  
booties, cardboard, cotton gloves, coveralls, laboratory coats, paper, rags, wood, and 
similar materials.  Noncombustible debris waste includes (but may not be limited to):  
bottles (e.g., glass), cans (e.g., steel and brass), composite HEPA filters, crucibles, 
equipment (e.g., furnaces, foundry parts, machine tools and parts), fluorescent bulbs, 
glass, gloveboxes, glovebox windows, graphite, lead (e.g., shielding), metal pipes, 
miscellaneous labware, metal (e.g., beryllium), motors, pumps, slag, small tools, and 
ventilation ductwork.  Homogeneous solid waste (less than 50 percent by volume) 
includes:  hydroxide cake/filter materials, salts, and ash residues.  Hydroxide cake/filter 
materials are composed of precipitated materials such as americium cadmium, calcium, 
chromium, iron, lead, magnesium, mercury, neptunium, plutonium potassium, silver, 
sodium hydroxide, thorium, and uranium.  Salt waste can include varying mixtures of 
calcium chloride, cesium chloride, lithium chloride, magnesium chloride, potassium 
chloride, sodium chloride, zinc chloride, residual entrained calcium and zinc metal, and 
various plutonium and americium compounds.  Ash residues originate from the thermal 
reduction of organic-based waste products that were contaminated with plutonium   
(e.g., plastics, rubber, wood, cellulosics, and oils) and may include incomplete 
combustion products such as small pieces of plastic and metal debris items.  The waste 
stream also includes a small fraction liquids (e.g., waste oils and organics) and solids 
(e.g., nitrate salts) absorbed or mixed with absorbent materials which may include 
Ascarite II, (sodium hydroxide coated silicate), diatomaceous earth (silica and quartz), 
kitty litter (clay), vermiculite (hydrated magnesium-aluminum-iron silicate), and/or zeolite 
(aluminosilicate mineral).   Finally, some secondary waste generated during 
remediation/repackaging operations may be added to the waste containers, including 
but not limited to:  absorbent (e.g., Waste Lock 770 [sodium polyacrylate]), alkaline 
batteries, Fantastik bottles used during decontamination, miscellaneous hand tools, 
paper/plastic tags and labels, plastic/metal wire ties, PPE, plastic sheeting used for 
contamination control, rags and wipes (Kimwipes), and original packaging material  
(e.g., metal, plastic bags, plywood sheathing, rigid liner lids cut into pieces) (References 
C150, C176, C177, D025, D041, D083, D084, M019, M215, M216, M217, M218, M219, 
M222, M316, and P178). 
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5.4.1.1 Waste Matrix Code 
 
Based on the evaluation of the materials contained in this waste stream and LANL 
waste management practices, this waste stream is comprised of greater than 
50 percent by volume heterogeneous inorganic and organic debris such as metal,  
glass, graphite, plastic, cellulosic materials, rubber, and filters.  Therefore, Waste Matrix 
Code S5400, Heterogeneous Debris, is assigned to waste stream LA-MHD01.001.  
Although the waste stream, as a whole, is comprised of more than 50 percent by 
volume heterogeneous debris, any container may include nearly any percentage of the 
WMPs listed in Section 5.4.1.2.  However, containers including greater than  
50 percent by volume homogeneous solids (e.g., hydroxide cake/filter materials, salts, 
and ash residues) will be excluded from this waste stream (References 2, D025, D041, 
D083, D084, DR001, DR005, M019, M156, M157, M158, M215, M216, M217, M218, 
M219, M222, M224, M226, M238, M273, M274, M275, M276, M296, and M298).  
 
5.4.1.2 Waste Material Parameters 
 
To estimate the WMPs for waste stream LA-MHD01.001, WMP data were obtained 
from the Waste Data System (WDS), formerly known as the WIPP Waste Information 
System (WWIS) database, as of October 3, 2006.  The WMP data were derived from 
RTR and VE of this waste stream by the CCP TRU Waste Certification Program 
(TWCP) at LANL for this waste stream.  In cases where WDS data included both RTR 
and VE data for the same container, only the VE data was included in this assessment. 
 
The WMPs for waste stream LA-MHD01.001 were estimated by reviewing the WDS 
waste container inventory records for 1,917 containers.  The WDS data provides a 
weight for packaged waste materials, which were categorized into one or more of the 
following WMPs:  iron based metals/alloys, aluminum based metals/alloys, other 
metals/alloys, other inorganic materials, cellulosics, rubber, plastics, and inorganic 
matrix.  The 1,917 containers included in the evaluation represent approximately  
14 percent of the current waste stream (Reference C179).  The waste generation date 
range for containers included in the evaluation is from December 1979 to  
June 2004, compared to the generation date range for this waste stream of  
November 1979 to present.  Therefore, it is assumed that the WMP data for the  
1,917 containers are representative of waste stream LA-MHD01.001 as a whole.  
Average, minimum, and maximum WMP weight percentages were calculated using the 
WDS data, and the results of this analysis are presented in Table 2, Waste Material 
Parameter Estimates for LA-MHD01.001. 
 
The statistical analysis of the data is documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 8).  
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Table 2.  Waste Material Parameter Estimates for LA-MHD01.001 
 

WMP Description Average Weight Percent Weight Percent Range 
Iron-based Metals/Alloys  42.05% 0.00% - 100.00% 
Aluminum-based Metals/Alloys  0.17% 0.00% - 77.51% 
Other Metals  5.04% 0.00% - 91.45% 
Other Inorganic Materials 27.27% 0.00% - 100.00% 
Cellulosics 3.48% 0.00% - 95.86% 
Rubber 5.22% 0.00% - 98.67% 
Plastics (waste materials)  16.10% 0.00% - 100.00% 
Organic Matrix 0.00% 0.00% - 0.00% 
Inorganic Matrix  0.67% 0.00% - 72.48% 
Soils/Gravel 0.00% 0.00% - 0.00% 
Total Inorganic Waste Average  75.20%    
Total Organic Waste Average  24.80%    

 
5.4.2 Radiological Characterization 
 
5.4.2.1 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242 
 
The primary plutonium material type inputs for the plutonium recovery process are listed 
in Table 3.  However, other MTs are occasionally introduced as feed material.  The 
assignment of MTs is used to describe the isotopic composition of common blends of 
radioactive materials used within the DOE complex (References C186, C194, C209, 
C219, C222, D025, D073, D074, D076, D080, D083, M019, M156, M159, M215, M216, 
M217, M218, M219, M222, M238, M273, M274, M275, M276, M283, M295, and M309).  
 
Recovery operations are not expected to alter the plutonium isotopic ratios of the feed 
material.  The material type used in the operation generating each waste item is 
documented on generator records; however, in many cases, items of different material 
types are packaged into the same waste container, so that a variety of plutonium 
isotopic ratios may be detected by radioassay.  In addition, cross-contamination of 
equipment with different material types can lead to variable material types detected by 
radioassay (References D025, M019, M156, M159, M160, M215, M216, M217, M218, 
M219, M222, M238, M273, M274, M275, and M276). 
 
The primary MT that feeds into the Pu-238 operations described in this report is heat 
source grade plutonium (MT 83), and these operations are not expected to alter the 
plutonium isotopic ratios of the feed material.  Table 3 identifies the isotopic distribution 
of MT 83 based on 100 isotopic analyses and was decay corrected assuming the 
material was not chemically separated for 45 years (References C125, C186, C194, 
C209, C219, C222, D073, D074, D076, D080, D083, M283, M295, and M309). 
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5.4.2.2 U-233, U-234, U-235, and U-238 
 
U-233 and U-238 are not normally components of the plutonium MTs handled at PF-4.  
U-235 is present from the decay of Pu-239 only at 0.1 percent by weight of the total 
plutonium content.  However, all three isotopes have been introduced as special 
material.  In addition, uranium-plutonium oxide mixtures have been processed to 
recover the plutonium.  Significant quantities of U-234 will be present from the decay of 
Pu-238 in containers originating from heat source plutonium operations 
(References C222 and D025).  
 
Table 3.  Average Isotopic Content of Plutonium Material Types and Enrichments  
 

Material 
Type 
(MT) 

Plutonium Isotope (Wt. %) Estimated Weight% Relative to 
Total Plutoniuma 

Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Pu-244 U-234 U-235 Am-241 

MT 51 0.006 96.77 3.13 0.076 0.018 - 0.001 0.1 0.06 

MT 52 0.01 93.78 6.0 0.2 0.02 - 0.002 0.1 0.2 

MT 53 0.03 91.08 8.45 0.366 0.071 - 0.007 0.09 0.3 

MT 54 0.046 87.42 11.5 0.81 0.22 - 0.01 0.09 0.7 

MT 55 0.06 83.88 14.73 1.03 0.304 - 0.02 0.09 0.9 

MT 56 0.061 81.9 16.51 1.18 0.355 - 0.02 0.09 1.0 

MT 57 0.433 74.63 20.7 2.55 1.69 - 0.1 0.08 2.0 

MT 42 0.73 1.06 6.40 1.97 89.83 - 0.3 0.0009 3.0 

MT 83 78.9 18.4 2.5 0.055 0.15 - 33.1 0.02 0.42 
 a These ratios are calculated under the assumption that there is no chemical fractionation.   
Sources:  References C100, C101, C124, C125, D025, M017, and M309.    
 
In general, uranium and its isotopes are expected to be present only at trace levels, if at 
all, if the feed material did not purposely contain uranium.  However, some reactor fuel 
development, uranium-plutonium separation and pit disassembly operations have 
uranium material as the feed material.  The primary uranium MT inputs are listed in 
Table 4, Average Isotopic Content of Uranium Material Types and Enrichments. 
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Table 4.  Average Isotopic Content of Uranium Material Types and Enrichments  
 

Material Type U-234 U-235 U-236 U-238 

MT 12 0.0015 0.23 0.008 99.77 

MT 35 0.36 37.6 0.14 61.9 

MT 36 0.63 62.44 0.18 36.75 

MT 38 1.03 93.04 0.41 5.53 

MT 39 1.32 97.52 0.17 0.99 
Sources:  References C100, D025, and M017.   
 
U-234 content must be estimated since this isotope cannot be reliably measured using 
NDA techniques (Reference C001).  The MT provides the basis for estimating an upper 
bound for U-234 based on the rate of decay of the precursor, Pu-238, and the 
assumption that there is no other source of uranium in the waste material.  The content 
of U-234 in the Pu-239 MTs is calculated as the sum of the contributions expected from 
decay of Pu-238 and from uranium input to the operation, with the value of  
0.014 conservatively used for the ratio of abundances of U-234 to U-235 in typical 
uranium MTs.  The standard uranium MTs provide an estimate of the ratio of U-234 to 
U-235 where one of the MTs listed in Table 4 is an indicated MT in the waste container 
(Reference D025). 
 
5.4.2.3 Am-241 
 
AK on the MT inputs provides the basis for estimating an upper bound for  
Am-241 content based on the rate of decay of the precursor, Pu-241.  The purpose of 
such bounding calculations is to provide a basis for identifying significant enrichment or 
depletion of Am-241 based on radioassay results for individual waste containers.  The 
calculations assume that (a) none of these isotopes were initially present in the material, 
(b) the oldest plutonium material in inventory dates back to January 1, 1960, and (c) the 
legacy waste was packaged on January 1, 1996, making it 36 years old at that time.  In 
general, wastes from the plutonium recovery process are enriched with Am-241, 
because a primary intent of the recovery process is to reduce the americium content of 
the retained plutonium (References C222 and D025). 
 
No correlation is expected among the different radioelements, Pu, neptunium (Np), U, 
Pa, or Am.  The differences in valence states and chemical affinities among these 
elements are expected to result in substantial fractionation during several recovery 
operations, including ion exchange, solvent extraction, hydroxide precipitation, and 
dissolution (Reference D025).  
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5.4.2.4 Other Radionuclides Present Due to Decay 
 
Other radionuclides will be present in most of the wastes from the decay of a plutonium 
isotopic precursor or as a contaminant in the feed material (References C067, C073, 
C208, C209, and D025): 
 
 Np-237, the decay product of Am-241 (half-life, 458 year), is expected to be 

present in minor amounts in most waste from recovery operations. 
 
 Am-243, the decay product of Pu-243 (half-life, 5.0 hour), is expected to be 

present in minor amounts in most wastes from recovery operations.  Pu-243 is 
produced by neutron capture on Pu-242 during fuel irradiation. 

 
 Pa-231, the decay-chain daughter of U-235, is expected to be present in trace 

amounts in some wastes due to its widespread presence as a contaminant in 
recovery operations. 

 
 Actinium (Ac)-227, the decay-chain daughter of Pa-231, is expected to be 

present in trace amounts where Pa-231 is present, but at several orders of 
magnitude less than Pa-231. 
 

5.4.2.5 Cesium (Cs)-137 and Strontium (Sr)-90 
 
Cs-137 
 
Cs-137 is a product of the spontaneous fission of Pu-238, Pu-239, and especially  
Pu-240.  Cs-137 is also a trace contaminant in purified plutonium from the production 
reactors (References C067 and C073).  In the latter case, the remaining cesium could 
be on the order of 0.5 nanograms per gram (ng/g) plutonium.  In the former instance the 
formation of Cs-137 due to spontaneous fission would lead to about 0.4 picograms per 
gram (pg/g) plutonium in plutonium that is 10 years old.  Because Cs-137 due to 
spontaneous fission is about a factor of a thousand less than that due to residual 
contamination from the original separation on the production fuel, the latter is the 
dominant source of cesium in waste (References C208, C209, and D025). 
 
Sr-90 
 
Based on interviews with a Subject Matter Expert (SME), no spent nuclear fuel or other 
material containing Sr-90 were introduced into the TRU waste streams  
(Reference C076).  No references or procedures related to spent fuel processing were 
located in the AK investigation of records.  No generator documents (i.e., WODF, 
DWLS, TWSR, WPF) identified spent fuel or Sr-90 as inputs or as present in the waste 
(References C208, C209, and D025).  During review of WPFs and database records 
from the waste storage facility (TA-54), use of material containing Sr-90 was identified in 
771 containers of waste originating from TA-03 and TA-21.  WPFs indicate processing 



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 86 of 229 
 

  

Controlled 
Copy 

of fuel pins in metallography operations and of samples of Hanford Tank waste in 
chemistry experiments.  These operations and wastes are segregated by facility of 
origin, and the wastes are not commingled with wastes from LANL.  Like Cs-137,  
Sr-90 is a high yield fission product and is unlikely to be present except as a trace 
remnant from plutonium production/processing.  Unlike Cs-137, however,  
Sr-90 (together with its Y-90 daughter) emits no significant gamma radiation that would 
allow it to be quantified by direct gamma counting.  Therefore, no reliable means exist 
for the direct NDA of Sr-90.  However, because of the requirement that an estimate of  
Sr-90 content be made, the following approach is taken.  In plutonium production runs, 
Cs-137 and Sr-90 are produced at approximately the same level.  These two nuclides 
have very similar half-lives (~ 30 y) and will therefore be present at roughly the same 
activity level prior to commencement of any processing operations.  If it is assumed that 
strontium and cesium are not fractionated from one another during chemical processing, 
Cs-137 may be used as a marker for Sr-90 activity at a ratio of 1:1 (Reference D025).  
 
5.4.2.6 Other Radionuclides Introduced as Feed Material 
 
Secondary radionuclides are also present in the waste due to operations involving feed 
materials other than plutonium (Reference C076).  Additional radionuclides expected to 
be present in each operation were listed by a panel of experts from LANL.  The resulting 
list is documented in a memorandum linking the radionuclides to P/S Codes 
(References C076 and C108).  The list includes Ac-227, Am-241, Am-243, cerium  
(Ce)-144, curium (Cm)-244, Np-237, Pa-231, Pu-238, Th-230, Th-232, U-233, U-235, 
and U-238 (see Table 5, Secondary Radionuclides in Plutonium Recovery TRU Waste). 
 
The possible presence of Cm-244 in TRU waste is of particular interest to radioassay 
operations because it can affect the choice of a radioassay instrument to use for optimal 
results.  Cm-244 was introduced in recovery operations in P/S Code (Detector oxide 
preparation [DOP]), which started in 1988 (References C067 and D083).  Material 
outputs from this operation sometimes are sent to P/S Codes IS (Incinerator) or WE   
(Welding).  Cm-244 could also be part of waste under P/S Code CA (Casting) because 
both operations take place in the 300 Wing of PF-4.  Because only one room in this 
area is available for bagouts, TRU waste from P/S Codes DOP and CA are sometimes 
combined.  In addition, because rags from DOP are sent to IS, Cm-244 could be 
present in the ash produced by this operation, which is then processed through nitrate 
aqueous recovery operations.  Some fraction of the Cm-244 could ultimately end up in 
the evaporator bottoms, which is then immobilized in cement in P/S Code CF (cement 
fixation) (Reference D025). 
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Table 5.  Secondary Radionuclides in Plutonium Recovery TRU Waste  
 

Secondary 
Radionuclide  P/S Code Generating Waste 

Actinium-227 AD, ARI, BC, CV, FF, HGMS, LIBS, PF, SRL, WM, XO 

Americium-241 

AO, AP, CA, CD, CF, CLX, CXL, DOP, EV, FA, HCD, HD, HP, IA, LR, 
MA, OH, PI, PR, PRR, PS, SS, SX, WE, XP; plus trace amounts 
expected in TRU waste generated by nearly all P/S Codes, due to 
ingrowth from Pu-241 decay.  Waste could be either depleted or 
enriched in Am depending upon whether the source of contamination 
is the product or the residues. 

Americium-243 BC, CA, DOP, JA, MA, PH, PI, SS, WE 

Cerium-144 DOP, WE 

Curium-244 CA, CF, DOP, IS (Mar-Apr 1987), WE  

Neptunium-237 
ATL, BC, CA, CF, DOP, ED, EV, IS, JA, MA, Neptunium, PI, RB, 
RFX, WE; plus trace amounts expected in TRU waste generated by 
nearly all P/S Codes, due to ingrowth from Am-241 decay. 

Protactinium-231 AD, BC (1989), FF, JA (1989), WE, WM, XO/X0  

Plutonium-238 AAP, TDC, TSC 

Plutonium-241 EV, IS, TDC, TSC 

Thorium-232 CF, DOP, PT, WE, XO/X0  

Thorium-232 enriched 
with Thorium-230 BC, JA, WE 

Uranium-233 DOP, WE 

Uranium-235 or enriched 
uranium 

CN, EDC, FF, GI, ME, MW, OB, PD, PI, RS, SRL, UA, UCON; and 
P/S Codes in nitrate operations (AL, AO, AP, AS, AT, ATL, BAC, BF, 
BL, BM, BU, CC, CD, CF, CH, COD, COL, CPOD, CR, DF, DP, DS, 
ED, ETD, EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, HRA, IA, 
IS, LC, LG1, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, 
NL, NR, OD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, 
RCM, RFX, RO, RR, SC, SP, SSD, SX, TDC, TSC, UPS, US, US2, 
VC, VP1, VP2, VP3, VUL, ZD) 

Uranium-238 or depleted 
uranium 

BC, CN, EDC,FF, GI, JA, LC, ME, MW, OB, PD, RC, RS, SRL, UA, 
UCON, UPS, US, WE, and P/S Codes in nitrate operations (AL, AO, 
AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CH, COD, 
COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, FX, GMS, HC, 
HCD, HD, HGMS, HP, HRA, IA, IS, LC, LG1, LG2, LR, MAG, MAS, 
MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OH, OY, PA, PAF, PR, 
PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, SX, 
TDC, TSC, UPS, US, US2, VC, VP1, VP2, VP3, VUL, ZD) 

Sources:  References C069, C076, C108, C189, C209, C215, D009, D011, D025, D029, D032, D036, and D083.  
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5.4.2.7 Estimated Predominant Isotopes and 95 percent Total Activity 
 
Radionuclide data established by the PF-4 waste generator on a container basis and 
container data from the Area G waste storage records were evaluated to determine the 
relative radionuclide weight and activity for waste stream LA-MHD01.001.  From this 
evaluation, the two predominant isotopes for the waste stream are Pu-239 and U-238, 
while over 95 percent of the total activity in the waste stream is from Pu-238, Pu-239, 
and Pu-241.  It should be noted that although U-238 is the second prevalent 
radionuclide by mass in the waste stream, it was reported in approximately                
525 containers.  Table 6, Estimated Radionuclide Distribution in LA-MHD01.001, 
identifies the relative radionuclide weight and activity percent of expected radionuclides 
over the entire waste stream based on the container data evaluated.  As illustrated in 
Table 6, the radionuclide weight percent of individual radionuclides varies greatly on a 
container-by-container basis.  Because of this variability in container loadings, some 
containers will not contain the waste stream predominant radionuclides but may contain 
other radionuclides expected in this waste stream (References C133, C153, C175, 
C179, C225, C232, C233, DR048, M159, M241, M298, M307, and M309).    

 
5.4.2.8 Use of Radionuclide Isotopic Ratios 
 
For waste containers where direct measurement does not yield useable isotopic ratio 
information, AK may be used to supplement direct measurement data in accordance 
with the WIPP-WAC (Reference 3).  The ratios that may be used are those identified in 
Tables 3 and 4 in conjunction with the corresponding nuclear material type identified by 
the waste generator on a container basis.  The specific use and confirmation of AK 
related to WIPP-certified assay measurements of containers in this waste stream is 
documented in the memorandum written in accordance with the requirements of  
CCP-TP-005 (Reference 8). 
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Table 6.  Estimated Radionuclide Distribution in LA-MHD01.001 
 

Radionuclide 
Total 

Nuclide 
Weight%1,5 

Total 
Nuclide 

Curie%2,5 

Nuclide Wt% 
Range for 
Individual 

Containers3,5 

Nuclide Ci% 
Range for 
Individual 

Containers4,5 

Expected 
Present 

WIPP Required Radionuclides 
Am-241 0.16% 1.45% 0 - 100.00% 0 - 100.00% Yes 
Pu-238 0.65% 29.66% 0 - 100.00% 0 - 100.00% Yes 
Pu-239 67.43% 11.14% 0 - 100.00% 0 - 100.00% Yes 
Pu-240 4.75% 2.87% 0 - 42.06% 0 - 31.10% Yes 
Pu-242 1.17% 0.01% 0 - 100.00% 0 - 100.00% Yes 
U-233 Trace Trace 0 - 36.88% 0 - 0.97% Yes 
U-234 0.02% Trace 0 - 28.84% 0 - 0.51% Yes 
U-238 24.13% Trace 0 - 99.90% 0 - 7.33% Yes 
Sr-90 Trace Trace 0 - Trace 0 - Trace Yes 
Cs-137 Trace Trace 0 - Trace 0 - Trace Yes 

Additional Radionuclides 
Ac-227 Trace Trace 0 - Trace 0 - Trace Yes 
Am-243 Trace Trace 0 - 0.52% 0 - 0.32% Yes 
Cd-109 Trace 0.60% 0 - 1.75% 0 - 99.40% Yes 
Ce-1446 Not Reported Yes 
Cm-243 Trace Trace 0 - Trace 0 - 81.34% Yes 
Cm-244 Trace Trace 0 - 3.12% 0 - 90.33% Yes 
Cm-245 Trace Trace 0 - Trace 0 - Trace Yes 
Co-60 Trace Trace 0 - Trace 0 - Trace Yes 
Eu-152 Trace Trace 0 - Trace 0 - Trace Yes 
Eu-154 Trace Trace 0 - Trace 0 - Trace Yes 
H-3 Trace Trace 0 - Trace 0 - Trace Yes 
Mn-56 Trace Trace 0 - Trace 0 - Trace Yes 
Na-22 Trace Trace 0 - Trace 0 - Trace Yes 
Np-237 0.03% Trace 0 - 100.00% 0 - 100.00% Yes 
Np-239 Trace Trace 0 - Trace 0 - 97.25% Yes 
Pa-231 Trace Trace 0 - Trace 0 - Trace Yes 
Pa-233 Trace Trace 0 - Trace 0 - 0.11% Yes 
Pb-212 Trace Trace 0 - Trace 0 - Trace Yes 
Pu-241 0.20% 54.27% 0 - 20.00% 0 - 93.99% Yes 
Pu-244 Trace Trace 0 - 0.29% 0 - Trace Yes 
Th-228 Trace Trace 0 - Trace 0 - Trace Yes 
Th-229 Trace Trace 0 - Trace 0 - Trace Yes 
Th-2306 Not Reported Yes 
Th-232 0.96% Trace 0 - 95.61% 0 - Trace Yes 
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Table 6.  Estimated Radionuclide Distribution in LA-MHD01.001 (Continued) 
 

Radionuclide 
Total 

Nuclide 
Weight%1,5 

Total 
Nuclide 

Curie%2,5 

Nuclide Wt% 
Range for 
Individual 

Containers3,5 

Nuclide Ci% 
Range for 
Individual 

Containers4,5 

Expected 
Present 

Additional Radionuclides 
Tl-208 Trace Trace 0 - Trace 0 - 0.01% Yes 
U-232 Trace Trace 0 - 1.29% 0 - 56.61% Yes 
U-235 0.49% Trace 0 - 98.67% 0 - 99.02% Yes 
U-236 Trace Trace 0 - 0.42% 0 - Trace Yes 
Other radionuclides that may be present in unknown amounts (no data values were available, 
although the radionuclides were listed in databases) 

Bk-249 Cf-252 Co-57        Yes 
1. This listing indicates the total weight percent of each radionuclide over the entire waste stream.   
2. This listing indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
3. This listing is the weight percent range of each radionuclide on a container-by-container basis. 
4. This listing is the curie percent range of each radionuclide on a container-by-container basis.  
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 
6. Radionuclides not reported but suspected present from secondary radionuclides or decay. 
 
5.4.3 Chemical Content Identification – Hazardous Constituents 
 
Waste stream LA-MHD01.001 has historically been managed in accordance with the 
generator site requirements and in compliance with the requirements of the New Mexico 
Environmental Department (NMED).  Based on historical waste management and 
LANL’s TRU Program (reference LANL waste streams LA-TA-55-19, LA-TA-55-30,  
LA-MHD02-238, and LA-MHD03-DD), the containers in this waste stream were 
managed as hazardous and assigned EPA HWNs for arsenic (D004), barium (D005), 
cadmium (D006), chromium (D007), lead (D008), mercury (D009), selenium (D010), 
silver (D011), benzene (D018), carbon tetrachloride (D019), chlorobenzene (D021), 
chloroform (D022), methyl ethyl ketone (D035), pyridine (D038), tetrachloroethylene 
(D039), trichloroethylene (D040), and F-listed solvents (F001, F002, F003, and F005).  
A review of available AK documentation has determined that this waste is hazardous for 
the above constituents, and with the exception of F003, the HWNs were retained 
because this waste was previously shipped under an approved LANL profile.  HWN 
F003 was not assigned because the waste stream does not exhibit the characteristic of 
ignitability.  It should be noted that this waste stream also includes a small fraction of   
waste that LANL characterized as nonhazardous (reference LANL waste streams  
LA-NCD01, LA-NHD01, and LA-NHD02-238).  As discussed in Section 4.3.7, 
supplemental information collected and CCP characterization results of LANL generated 
nonhazardous containers determined that this waste is hazardous.  The following 
sections describe the characterization rationale for the assignment of EPA HWNs.  
Table 7, Waste Stream LA-MHD01.001 Hazardous Waste Characterization Summary, 
summarizes the EPA HWNs assigned to this waste stream.  The HWN assignments 
have been applied on a waste stream basis; individual containers may not contain all of 
the hazardous materials listed for the waste stream as a whole (Reference C121, C147, 
D026, D083, and M310). 
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Table 7.  Waste Stream LA-MHD01.001 Hazardous Waste Characterization Summary  
 

Waste Stream EPA HWNs 

LA-MHD01.001 F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, 
D011, D018, D019, D021, D022, D035, D038, D039, and D040  

 
Chemical constituents of inputs are compiled from chemical lists contained in 
procedures and from SME input.  In this section, discussions of the chemical inputs are 
divided into the following categories (References C121 and C147):  
 
 Process feed materials  
 Chemical Identification and Use 

 
Table 8, Feed Materials for TA-55 Operations, provides a summary of the special 
nuclear material feed materials processed by the operations described in this report.  
Process chemicals and their respective uses are presented in the following sections 
(References D007, D008, D009, D010, D011, D025, D028, D029, D030, D032, D036, 
and D080).   
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Table 8.  Feed Materials for TA-55 Operations 
 

Feed Material Potential Presence of RCRA-Regulated 
Constituents* 

P/S Codes and Associated Operation 
Areas 

Analytical laboratory 
solutions  

Potentially contaminated with 
RCRA-regulated constituents: 
All analytical laboratory solutions are 
potentially contaminated with chromium 
(D007), lead (D008), and mercury (D009). 
C-AAC (formerly CLS-1) solutions potentially 
contaminated with mercury (D009) and lead 
(D008), as well as RCRA-listed organic 
substances used as solvents, including 
acetone (F003), butyl alcohol (butanol, 
F003), carbon tetrachloride (F001, D019), 
chlorobenzene (F002, D021), chloroform 
(D022), methanol (F003), methylene chloride 
(F002), tetrachloroethylene (F002, D039), 
xylene (F003). 

Pyrochemical and Chloride operations:  
CLS, CW (analytical laboratory 
solutions from LANL Group C-AAC 
[formally CLS-1]);  

Miscellaneous operations:  APD (C-AAC 
[formerly CLS-1] solutions); ACL, ICP 
(PF-4 solutions) 

Nitrate operations:  CF, HP 
Special operations:  CP 
Pu-238 operations:  R8 

Anode heels  Typically contaminated with RCRA-regulated 
heavy metals cadmium (D006), chromium 
(D007), lead (D008), and silver (D011).  
Heavy metals arsenic (D004), mercury 
(D009), and selenium (D010) are not present 
because they are volatilized from the Pu 
oxide feed at the high temperatures to which 
this material is subjected in P/S Codes ER, 
RM, and SS (electrorefining step). 

Nitrate operations:  AS, BF, BU 
Pyrochemical and Chloride operations:  

RA, SS 

Ash from P/S Codes ETD, 
IS, SB, TDC, or from other 
DOE facilities 

Usually suspect contaminated with barium 
(D005), cadmium (D006), chromium (D007), 
lead (D008), and silver (D011).  Arsenic 
(D004), mercury (D009), and selenium 
(D010) metals are volatilized at high 
temperatures if present in the oxide and 
chloride forms.  

Miscellaneous operations:  CK, CV, FDL, 
FLU, SO, XP  

Nitrate operations:  AL, AT, ATL, ED, 
HGMS, HRA, IS, MPD, PTS, RC, SC 

Special processing operations:  ACD, IAM, 
SB, SL 

Crucible pieces (tantalum, 
magnesium oxide)  

Typically fairly pure, no RCRA substances 
present 

Pyrochemical and Chloride operations:  
CL, CXL  

Nitrate operations:  MAS, SC 
Special processing operations:  ACD, SL 
Pu-238 Operations:  ASP 

Disassembled weapons 
components (pit 
disassembly) 

High-purity Pu and U material types, no 
RCRA substances present 

Metal operations:  CA, PH, SRL  
Miscellaneous operations:  EDC  
Nitrate operations:  BM, RB, RBJ 

Experimental R&D feed 
materials; various isotopes 
and isotopic mixtures of 
actinides in various 
matrices 

Variable purity; may or may not contain 
RCRA substances 

Miscellaneous operations:  AD, CV, EXT, 
HRS, RASS, SA, XES, XP 

Nitrate operations:  MAS 
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Table 8.  Feed Materials for TA-55 Operations (Continued) 
 

Feed Material Potential Presence of RCRA-Regulated 
Constituents* 

P/S Codes and Associated Operation 
Areas 

Hydroxide cakes (output 
from P/S Codes ASP, 
CLS, CW, CXL, DO, NP, 
POSM, PRR) 

Typically contaminated with RCRA-regulated 
heavy metals cadmium (D006), lead (D008), 
mercury (D009), silver (D011), and possibly 
chromium (D007) 

Miscellaneous operations:  AD 
Nitrate operations:  CD, HCD, HD, LG2 
Special processing operations:  CP, DO, 

POSM 
Pu-238 Operations:  R8 

Iridium Metal Typically fairly pure, no RCRA substances 
present 

Pu-238 Operations:  RCI 

Miscellaneous materials 
contaminated with Pu 
(e.g., sand, slag, tools, 
crucibles, metal, glass, 
plastic, labware, scrap, 
rags, glovebox sweepings, 
pump oils, HEPA filters) 

May be contaminated with RCRA-regulated 
heavy metals silver (D011), cadmium (D006), 
mercury (D009), lead (D008), and possibly 
chromium (D007) 

Miscellaneous operations:  APD 
Nitrate operations:  ATL, BAC, CPOD, CR, 

ED, ETD, GMS, HGMS, IS 
(combustible material), LG1 
(non-combustible material), MAG, 
MAS, MELL (cellulosic material), ML 
(metal equipment), NC 
(non-combustible material), NL 
(non-combustible material), PA 
(glovebox sweepings), PAF, RO 
(organics), SC, SP, TSC (cellulosic 
material), VC, ZD  

Pyrochemical and Chloride operations:  PK 
(hardware, metal, anode chips from 
other P/S Codes)  

Special processing operations:  ACD, CP, 
DO, NP, SB, SL 

Pu-238 Operations:  ASP 
MSE salts Typically fairly pure, suspect contaminated 

with barium (D005) 
Pyrochemical and Chloride operations: 

CXL,  MB, MS 
Miscellaneous operations:  XP 
Nitrate operations:  MB, PS 
Special processing operations:  RM 

Neptunium residues from 
vault 

No RCRA-regulated substances Pyrochemical and Chloride operations:  
Neptunium (only active in 1993) 

Pu chlorides and fluorides Variable purity; may or may not contain 
RCRA substances 

Miscellaneous operations:  FDL, SO 
Pyrochemical and Chloride operations:  

ER, SD, SS 
Special processing operations:  RM 
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Table 8.  Feed Materials for TA-55 Operations (Continued) 
 

Feed Material Potential Presence of RCRA-Regulated 
Constituents* 

P/S Codes and Associated Operation 
Areas 

Pu containing solutions 
and liquids 

Variable purity; may or may not contain 
RCRA-regulated substances 

Nitrate operations:  DS, LR, RFX, EV, CF 
Special processing operations:  CP, NP, 

SL 
Pu-238 Operations:  R8 

Pu metal or metal alloy 
from vault or from various 
operations 

High purity, no RCRA-regulated substances, 
unless noted otherwise 

Metal operations:  AAP, AO, ARI, BC, BT, 
CA, DA, ELW, EVAC, FSPF, ITF, ITF4, 
ITF7, JA, KBTF, MA, MBC, MW, PCH 
(variable purity), PD, PE, PF, PH, PSE, 
RL, SRL, VD, WE, WLT 

Miscellaneous operations:  AC, AC1, AC2, 
ECHM, EXT, LIBS, ME, SA, SMP, VS 

Nitrate operations: ATL, BM, BU, MF, PAF, 
VP1 

Pyrochemical and Chloride operations:  
CRD (variable purity), MO, SCB, SS, 
SSMD  

Special processing operations:  ACC 
(variable purity), PI (variable purity), 
PPD, POSM, RM, SB 

Pu-238 Operations:  ASP 
Pu oxalates Typically fairly pure, no RCRA substances 

present 
Nitrate operations:  CC, DF, HC 
Pu-238 Operations:  ASP 

Pu oxides Variable purity oxides from P/S Codes RB, 
RBJ and others, and from the vault; suspect 
contaminated with RCRA-regulated heavy 
metals cadmium (D006), chromium (D007), 
and lead (D008) 
High purity oxides from P/S Codes CA, DO, 
and MA, and from the vault; may or may not 
contain RCRA substances 
Incoming Pu-238 oxide from SRS exceeds 
regulatory limits for chromium (D007) and 
may exceed limits for cadmium (D006), lead 
(D008), and silver (D011) for some fuel lots 
(References D073, D074, and M283).  
However, calculations documented in 
Reference D076 support the conclusion that 
the levels of these metals in TA-55 waste 
streams from Pu-238 operations are below 
RCRA’s regulatory limits. 

Metal operations:  DOP (high-purity Pu 
and other radionuclides as oxides) 

Miscellaneous operations:  CK, CV, EOC, 
EXT, FDL, FLU, IB, LI, LIBS, MIS, 
SMIS, SO, STF, VS, XP 

Nitrate operations:  ATL, BL, CH, CPOD, 
DP, ED, FC, HRA, LC, MPD, OD, PT, 
RB, RBJ, SP, SSD, UPS, US, US2 

Pyrochemical operations:  MP (generally 
high purity), OR (variable purity), PTP  

Special processing operations:  DO, PX, 
POSM, RM  

Pu-238 Operations:  ASP, C1, GPHS, 
MTL, P1, SCP, WS 

 

Pu-Be sources High purity constituents, no RCRA-regulated 
substances  

Pyrochemical and Chloride operations:  
PB, PUB 
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Table 8.  Feed Materials for TA-55 Operations (Continued) 
 

Feed Material Potential Presence of RCRA-Regulated 
Constituents* 

P/S Codes and Associated Operation 
Areas 

Pyrochemical salts Typically fairly pure, no RCRA substances 
other than barium (D005) are present 

Pyrochemical and Chloride operations:  
MB, MS, PRR 

Miscellaneous operations:  EXT, IB 
Nitrate operations:  COD, COL, MB 
Special processing operations:  Me 
Pu-238 Operations:  MTL, PP, WD 

Reactor fuel pellets/heat 
sources 

High purity Pu and U material types, no 
RCRA-regulated substances 

Miscellaneous operations:  ME 
Pu-238 Operations:  MTL, PP, WD 

Stainless-steel and/or 
tantalum residues from 
decladding of Pu-Be 
sources 

High purity metals, potential leaching of 
chromium (D007) from stainless-steel if 
subjected to strong acid 

Pyrochemical and Chloride operations:  
PUB 

Uranium metal, carbides, 
nitrides and oxides 

No RCRA-regulated substances Metal Operations:  FF, SRL, UCON 
Miscellaneous Operations: ME 

 *The information in this column is highly generalized.  Applicability of specific HWNs to an operation as a result of the    
feed material must be determined on a case-by-case basis because the presence and fate of contaminants is time 
and function dependent.   
 
5.4.3.1 Chemical Inputs 
 
To assign EPA HWNs, the available AK documentation is reviewed to assess chemical 
usage in the TA-55 PF-4 operations contributing to waste stream LA-MHD01.001, and 
potentially hazardous materials that may have been introduced into the waste stream.  
In addition, MSDSs are obtained for the commercial products to determine the presence 
of potentially regulated compounds.  As described below in Table 9, Chemical 
Identification and Use Summary, several of the HWNs are assigned due to lack of 
analytical evidence that these constituents have not exceeded the regulatory 
thresholds.  These chemical inputs are used during TA-55 R&D/fabrication and 
associated recovery, facility and equipment maintenance, D&D, waste repackaging, and 
below-grade retrieval operations and have the potential to contaminate all the waste 
streams characterized by this report. 
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Table 9.  Chemical Identification and Use Summary 
 

Chemical/Product Use/Source P/S 
Code(s) 

Document 
Source(s) 

EPA 
HWN(s) 

1,1,1-Trichloroethane Metallographic sample cleaning (<1992) 
and contaminant of hydroxide solids.  
Degreasing solvent and component of 
Tap Magic. 

MA, MTL, 
R8 

C019, C020, C089, 
C194, C195, M154, 
M160 

F001, 
F002  

1,2-Dimethoxyethane Organoactinide R&D reagent. SA P080 NA  
1-Propanol Used in cold traps and cooling baths 

during plutonium fluorination. 
CK D032, P071 NA  

Acetone Contaminant of cement fixation process 
and hydroxide solids.  Detected in 
headspace gas of Pu-238 waste.  May be 
associated with all debris waste generated 
by P/S Code ME.  CLS reagent. 

APD, CF, 
CLS, CW, 
FF, HP, MA, 
ME, MOX, 
R8 

C019, C092, C194, 
D007, D076, D078, 
M164, M180, M186,  

NA  

Acetonitrile Non-aqueous dissolution/extraction. AC2 C027, D032 NA 
Alconox Pu-238 oxide sample cleaning soap. GPHS, P1, 

PP 
C194, D080, M286 NA  

Aluminum chloride Chloride operations ion exchange reagent CSE, CX, 
CXL, DO, 
SE 

D007, P027 NA 

Aluminum fluoride Plutonium recovery operations. Unspecified D002, D009, D023, 
D032, D041 

NA  

Aluminum metal/oxide 
(alumina) 

Metallographic sample polishing, ash 
fluorination gas trap, metal used in 
machining operations, and component of 
equipment/tools. 

BA, MA, 
MTL, SO, 
UPS 

C194, D076, 
D080,M085, P051, 
P069, P148 

NA  

Aluminum nitrate Pu-238 oxide purification and ATLAS R&D 
recovery operations reagent.  Dissolution 
and leaching reagent. 

AL, ASP, 
AT, ATL 

C210, D080, M085, 
M088, M093, P190 

NA  

Ammonium chloride Hydroxide precipitation and plutonium 
chlorination reagent. 

CV, DO M048, P083 NA  

Ammonium hydroxide Hydrothermal processing reagent. APD M223 NA  
Antimony pentafluoride Organoactinide R&D reagent. SA P065 NA  
Arsenic Contaminant of liquids, filtrates, ash, 

hydroxide cake, and analytical solutions.  
Evaporator sludge contaminant and 
sputter coating reagent. 

EV, PE, R8, 
TDC 

C010, C196, C197, 
C207, D078, D080, 
M153 

D004  

Ascarite  II Sodium hydroxide coated silicate 
absorbent used in fuel fabrication process. 

FF C066, M154 NA  

Ascorbic acid ATLAS R&D recovery operations and 
dissolution reagent. 

ATL, Various M127, P190 NA  

Barium Contaminant of plutonium feed, hydroxide 
cake, ash, actinide separation waste, 
pyrochemical salts, and analytical 
solutions. 

ATL, EV, 
EXT, R8, 
TDC, 
Various 

C038, C087, C192, 
C197, D075, D078, 
D080, M153 

D005  

Benzene Cement fixation input and actinide 
chemistry R&D operations reagent. 

AC, AC1, 
AC2, CF, SA 

C027, D009, D032, 
D077P080, P081,  

D018, 
F005,   

Beryllium Contaminant of plutonium/beryllium 
sources and metal used in machining 
operations. 

MA, PB, 
PUB 

C122, D007, D025, 
P148 

NA  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Bismuth/bismuth-tin alloy Metal used in electrorefining and sample 
mounting. 

ER, SMP C031, D002. D028 NA  

Bromine Fluorination of ash and R&D reagent. SA, SO C026, P069 NA 
Bromobenzene Plutonium machining. MA C019 NA 
Bromocresol purple Hydroxide precipitation indicator. CX, CXL, 

DO 
M048, M074, M182, 
P028 

NA 

n-Butyl alcohol (butanol) Associated with debris waste.  
Contaminant of cement fixation process.  
Detected in headspace gas of Pu-238 
waste.  CLS reagent. 

ACL, APD, 
CF, CLS, 
CW, HP, 
ICP 

C092, D007, D076, 
D078 

NA  

Cadmium Contaminant of plutonium feed, hydroxide 
cake, anode heels, ash, actinide 
separation waste, and analytical solutions.  
Solvent metal used in electrorefining. 

AD, ATL, 
EXT, ER, 
EV, HP, IS, 
PX, R8, RC, 
SS, Various 

C038, C039, C192, 
C196, C197, C200, 
D073, D075, D076, 
D080, M061, M153 

D006  

Calcium carbonate Scrubber system, hydroxide precipitation, 
dissolution, and salt stripping reagent. 

DO, SL, SS M028, M048, M118, 
M127, M131 

NA  

Calcium chloride Electrorefining and direct oxide reduction 
reagent. 

OR, SS, WS D070, D080, M029, 
M113, P189 

NA  

Calcium fluoride ATLAS R&D recovery operations and 
leaching plutonium residues reagent. 

AT, ATL, 
DO, SL 

M053, M069, M093, 
M118, M144, P190 

NA  

Calcium hydroxide Neutralization of acids. Various C033 NA  
Calcium metal/oxide Actinide R&D and direct oxide reduction 

reagent. 
AD, OR, 
RM, PX, WS 

M050, M130, D070, 
D080, P189 

NA  

Calcium nitrate Nitrate operations reagent. ATL D002, D008 NA  
Carbon tetrachloride Contaminant of cement fixation process 

and hydroxide solids.  Used in PTP 
between 1/87 and 6/89.  Chlorination of 
plutonium oxide and CLS reagent. 

AD, APD, 
ATL, CF, 
CLS, CV, 
PTP, PX, R8 

C092, C121, C194, 
C200, D078, M112, 
M129, P067 

D019, 
F001  

Cerium nitrate Electro-oxidation reagent. MELL M092 NA  
Cesium chloride Molten salt extraction reagent salt and 

dissolution reagent. 
CLS, CXL, 
PRR, SS 

D055, M184 NA  

Chlorobenzene Contaminant of cement fixation process 
and hydroxide solids.  CLS reagent. 

ACL, APD, 
ATL, CF, 
CLS, CW, 
HP, ICP 

C092, C095, C200, 
D007, D077, D078 

D021, 
F002  

Chloroform Contaminant of cement fixation and 
miscellaneous processing (P/S XO/X0).  
CLS reagent. 

AC, AC1, 
AC2, APD, 
CF, CLS, 
FF, R8, 
XO/X0 

C027, C092, C102, 
C117, C194, D077, 
D078 

D022  

Chromium Contaminant of plutonium feed, anode 
heels, hydroxide cake, ash, actinide 
separation waste, and analytical solutions.  
Potentially leached from stainless-steel 
materials.  

APD, ATL, 
EV, EXT, 
HP, IS, R8, 
RC, TDC, 
XO/X0, 
Various 

C038, C039, C192, 
C196, C197, C200, 
C205, D073, D074, 
D075, D078, D080, 
M061, M153 

D007  

Citofix/Durofix Metallographic sample mounting. MTL C197, M154, D080 NA  
Citrapeel (orange peel 
based degreaser) 

Used to strip paint. XO/X0 C033, D032, M154 NA  

Cobalt nitrate Electro-oxidation reagent. MELL M092 NA  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Copper Measuring physical properties standard. 
Component of gaskets and wool used 
during disassembly of parts. 

BC, PI, SRL, 
VP2, 
Various 

M030, M043, M084, 
M202, P053 

NA  

Diamond powder Metallographic polishing compound. MTL P181 NA  
Diatomaceous earth Silica and quartz filter aid and absorbent 

material. 
PT, Various M154, M172, P005, 

P103, P117 
NA  

Dibutyl butyl-phosphonate 
(DBBP) 

Actinide R&D reagent. AD M050 NA  

Dicesium 
hexachloroplutonate 
(DCHP) 

Residue precipitation reagent. CLS, CXL, 
PRR 

D055, M184 NA  

Diethylenetriamine Metallographic sample mounting. MTL C197, D080 NA  
Diethyl oxalate ATLAS R&D recovery operations reagent. ATL M144, P190 NA  
Dihexyl N, 
N-diethylcarbamoylmethyl 
phosphonate (DHDCMP) 

Liquid-liquid extraction solvent. APD C023, C199 NA  

Diisopropyl benzene Liquid-liquid extraction solvent, diluent, 
and actinide R&D reagent. 

AD, APD C023, D032, C199, 
P067  

NA  

Dimethyl sulfoxide Organoactinide R&D reagent. SA P080 NA  
n-Dodecane Actinide R&D solvent diluent and chloride 

extraction reagent. 
AD, CXL M154, M182, P067 NA  

Dowanol (e.g., Dowanol 
EB)  

Sodium metal neutralization reagent. EL, FF C079, C102, D011, 
D029, M154 

NA  

Duco cement Sealing cuvettes. P1 C194, D075, D080, 
M154  

NA  

Envirostone Accelerator 
(gypsum and potassium 
sulfate) 

Cement accelerator used in cement 
fixation process. 

CF, HP D078, M154, P008, 
P183 

 

Epon Resin 8132 Metallographic sample mounting. MTL C197, D080, M154 NA  
Ethanol Used for cleaning capsules and tools 

during Pu-238 oxide sampling and R&D 
reagent. Contaminant of cement fixation 
and miscellaneous processing (P/S 
XO/X0). 

AD, GPHS, 
ME, P1, PP, 
R8, XO/X0  

C089, C194, C195, 
D032, D077, D080, 
P067, P180 

NA  

Ethylene glycol Pu-238 oxide sampling suspension.  
Particle analysis of oxides. 

GPHS, P1, 
PP 

C194, C195, C197, 
D080, M137, M286 

NA  

Ethyl ether Organoactinide R&D reagent and cleaning 
solvent. 

MA, SA C019, M002, P080 NA  

Fantastik Pu-238 oxide sampling and spray cleaner 
for machining.  Used during 
decontamination operations. 

GPHS, MA, 
P1, PP, 
Various 

C019, C150, C194, 
D080, M154, M286 

NA   

Ferric ammonium sulfate 
hydrate 

Catalyzed electrochemical plutonium 
oxide dissolver reagent. 

CPOD M086 NA  

Ferric nitrate Waste solidification and dissolution 
reagent. 

DO, R8 C194, D080, M126, 
P182 

NA  

Ferrous ammonium 
sulfate 

Nitrate anion exchange and ATLAS R&D 
recovery operations reagent. 

ATL, IX D030, P190 NA  

Ferrous chloride Residue precipitation reagent. CXL D002, D007, D023, 
D041 

NA  

Ferrous sulfamate Ash leaching reagent. AT M093 NA  
Fluoristan (stannous 
fluoride) 

ATLAS R&D recovery operations reagent. ATL M144, P190 NA  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Fluorosulfonic acid Organoactinide R&D reagent. SA P065 NA  
Formamide ATLAS R&D recovery operations reagent. ATL M144, P190 NA  
Formic acid Dissolution and plutonium recovery 

reagent. 
ATL, CF, 
EV, Various 

C076, D002, D008, 
D036, M144 

NA  

Freon TF (1,1,2-trichloro, 
1,2,2-trifluoroethane) 

Miscellaneous processing contaminant 
and recovery operations reagent.  
Cleaning, cooling, and ultrasonic 
degreasing operations solvent. 

CA, DA, DO, 
EL, MA, 
MW, PD, 
PF, RM, 
SBB, SCB, 
SRL, SS, 
UA, VD, VU, 
WE, WM, 
XO/X0 

C011, C017, C019, 
C085, C102, C104, 
C105, D029, D077 
M026, M032, M041, 
M123, M212, P044, 
P046, P049  

F001, 
F002  

Gallium Actinide R&D and casting reagent.  Metal 
used in electrorefining and compatibility 
testing. 

AAP, AD, 
CA, ER, 
SMIS 

D002, D009, D011, 
M032, P014, P076 

NA  

GoJo cleaner (kerosene 
derivative) 

Parts cleaning solution. ITF, ITF7 D019, M154 NA  

Gold Metal used in welding operations, coating 
material, and component of transfer boat 
used in plutonium fluoride reduction. 

RL, WE C018, M202, P044 NA  

Graphite Graphite aeroshells and insulators, molds, 
blocks, and powder for fire suppression. 

CA, FF, ITF, 
ITF4, ITF7, 
SS, WD 

D029, D074, M032, 
M116, P090 

NA  

Gypsum cement 
(Envirostone) 

Cement used in cement fixation process. CF, HP C206, D071, D078, 
M154, P008, P183  

NA  

Hexane Miscellaneous processing contaminant 
and R&D solvent for actinide chemistry. 

AC1, AC2, 
FF, SA, 
XO/X0 

C102, D077, P080, 
P081,  

NA  

Hydrazine dihydrochloride Actinide R&D and sensors/instrumentation 
development reagent. 

AD D032, P076, P078 NA  

Hydrazine hydrochloride Actinide R&D reagent. AD D002, D023, D032, 
D041 

NA  

Hydrobromic acid Metallographic sample etching. MTL C194, D080, P181 NA  
Hydrochloric acid Dissolution and recovery, sample etching, 

and ATLAS R&D recovery operations 
reagent.  Chloride ion exchange reagent. 

ATL, CLS, 
CXL, DO, 
MTL, PPD,  
Various 

C076, C194, D080, 
M048, M064, P181,  
P190 

NA  

Hydrofluoric acid Dissolution of oxide pellets, scrap 
processing, decontamination, fluorination, 
sample etching, ATLAS R&D recovery 
operations reagent, and metal leaching. 

ASP, ATL, 
MP, MTL, 
NC, OD, 
PPD, PT, 
SP, WD, 
Various 

C076, C192, C194, 
C210, C213, D079, 
D080, M072, M089, 
M090, M095, P103, 
P181, P190 

NA  

Hydrogen peroxide ATLAS R&D recovery operations reagent, 
peroxide precipitation, and dissolution. 

AD, ATL, 
DO, Various 

M048, M125, M144, 
P028, P076, P190 

NA  

Hydroxylamine 
hydrochloride 

Actinide R&D and ion exchange reagent. AD, IX D002, D023, D032, 
D041, M044, M050  

NA  

Hydroxylamine nitrate Scrap processing, ATLAS R&D recovery 
operations, ion exchange, and hydroxide 
precipitation reagent. 

AD, ASP, 
ATL, DO, IX, 
PT, Various 

C210, D078, D080, 
M044, M045, M048, 
M050, M076, P103, 
P190 

NA  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Indium Metal used in compatibility testing. SMIS D009 NA  
Iodine Actinide R&D reagent. SA C026 NA  
Isopar H (isoparaffin 
solvent) 

Actinide R&D reagent. AD D032, M050, M154 NA  

Isopropanol Miscellaneous processing waste 
contaminant, cleaning agent, and 
organoactinide R&D reagent. 

BA, SA, 
XO/X0 

D077, P051, P080 NA  

Kerosene Metallurgical sample preparation solvent. ME C035 NA  
Kitty Litter Clay based absorbent material used 

during remediation/repackaging 
operations. 

Various M154, P198 NA 

Lanthanide metals Actinide chemistry R&D reagents. AC1, AC2 D009, P081 NA  
Lanthanum nitrate Plutonium dissolution and precipitation. PT D078, M076, P103  NA  
Lead Leaded gloves (<1992), shielding, 

sheeting, and discs.  Contaminant of 
actinide separation waste, analytical 
solutions, ash, hydroxide cake, plutonium 
feed, and solder.  Solvent metal used in 
electrorefining. 

APD, ATL, 
BT, DOP, 
ER, EV, 
EXT, GPHS, 
HP, IS, 
KBTF, P1, 
PX, R8, RC, 
SS, XO/X0, 
Various 

C039, C041, C192, 
C196, C197, C200, 
D002, D011, D073, 
D074, D075, D076, 
D078, D080, M061, 
M153, P183, P186 

D008  

Lead hydroxide, oxide, 
and nitrate 

Actinide R&D reagents. AD D032, M050  D008  

Liqui-Moly (molybdenum 
lubricant) 

Pellet press die lubricant.  FF, RS M172 NA  

Lithium chloride Direct oxide reduction reagent salt. AD, OR, PX, 
RM 

M050, M130, M134, 
P105 

NA  

Lithium metal/oxide Actinide R&D and direct oxide reduction 
reagent. 

OR, PX, RM M130, M134 NA  

Lonzest SML-20 organic 
liquid emulsifier 

Cement fixation liquid emulsification. CF M154, P186 NA  

Lutetium Sputter coating reagent. PE D023, D029 NA  
Magnesium chloride Molten salt processing reagent. RCI, SS C194, D011, D028, 

D055, D076, D080 
NA  

Magnesium hydroxide Dissolution and oxygen  
sparging-pyrochemical operations. 

DO, Various M048, P028 NA  

Magnesium metal/oxide Actinide R&D reagent, crucibles, and 
magnesia sand. 

AD, RCI, 
SS, WS 

C194, D070, D080, 
M050, M116, P189 

NA 

Magnesium perchlorate Water vapor removal reagent. FF C047, C066, C113 NA  
Mercuric nitrate Catalyst used in nitrate operations. VP1, VP3 M064, D078 D009  
Mercury Contaminant of actinide separation waste, 

analytical solutions, ash, evaporator 
sludge, hydroxide cake, and plutonium 
feed.  Component of fluorescent bulbs. 

AD, ATL,  
HG, R8, 
SSMD, TDC, 
XO/X0 

C023, C095, C176, 
C196, C197, C200, 
C207, D029, D078, 
D080, M153, P109  

D009  

Mercury Contaminant of actinide separation waste, 
analytical solutions, ash, evaporator 
sludge, hydroxide cake, and plutonium 
feed.  Component of fluorescent bulbs. 

AD, ATL,  
HG, R8, 
SSMD, TDC, 
XO/X0 

C023, C095, C176, 
C196, C197, C200, 
C207, D029, D078, 
D080, M153, P109  

D009  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Mercury Contaminant of actinide separation waste, 
analytical solutions, ash, evaporator 
sludge, hydroxide cake, and plutonium 
feed.  Component of fluorescent bulbs. 

AD, ATL,  
HG, R8, 
SSMD, TDC, 
XO/X0 

C023, C095, C176, 
C196, C197, C200, 
C207, D029, D078, 
D080, M153, P109 

D009  

Metalprep 79 (phosphoric 
acid-based metal cleaner) 

Metal cleaner. MA C019, C020, M154 NA  

Methanol Cleaning solvent, diluent, contaminant of 
cement fixation process.  Detected in 
headspace gas of Pu-238 waste.  CLS 
reagent. 

AD, APD, 
CF, CLS, 
CW, HP, SO 

C023, C092, D007, 
D076, D078, P067, 
P070 

NA  

Methylene chloride Paint stripper, contaminant of cement 
fixation, hydroxide cake, and 
miscellaneous processing (P/S XO/X0).  
CLS and organoactinide R&D reagent.  
Component of REZ-N-Bond. 

AC, AC1, 
AC2, AD, 
APD, ATL, 
CF, CLS, 
CW, HP, SA, 
WM, XO/X0 

C027, C092, C200, 
C214, D007, D032, 
D077, D078, M174, 
P080 

F001, 
F002  

Methyl ethyl ketone Degreasing solvent.  Detected in 
headspace gas of Pu-238 waste. 

MA, WM, 
XO/X0 

D032, D076, D077 D035, 
F005  

Molybdenum metal/oxide Metal used in machining operations, fuel 
elements, salt stripping reagent, and 
component of Liqui-Moly.  

ELW, MA, 
SS, Various 

C014, M028, M172, 
P052, P056, P148 

NA  

MolyKote Silicon-based lubricant used during the 
hand pressing of oxide pellets. 

FF, RS C102, D029, M154 NA  

Neutracleaner #1 and #2 Machining operations cleaner. MA C019, M154 NA  
Nickel powder Reactor fuel development sintering aid. CO C102, D029, M169 NA  
Niobium Metal used in welding operations, fuel 

elements, and electrorefining reagent.   
SS, WE, 
Various 

M029, P044, P052, 
P056 

NA  

Nitric acid Dissolution and recovery, scrap 
processing, decontamination, nitrate ion 
exchange, and cement fixation pH 
adjustment. 

AT, ASP, 
ATL CF, DS, 
LR, PPD, 
PT, RCM, 
RR, WD, 
Various 

C192, C210, C213, 
D071, D078, D079, 
D080, M093, M096, 
M097, M098, M099, 
P103, P182, P183, 
P190 

NA  

Oakite 90/ruststripper Caustic metal cleaner. EL P033, P034 NA  
Octylphenyl di-isobutyl 
carbamoylmethyl 
phosphine oxide (CMPO) 

Actinide R&D reagent and Liquid-liquid 
extraction solvent. 

AD, APD C194, C023, P067 NA  

Oil (e.g., 3-in-1, Dow 
Corning 2000, Fomblin 
Pump, hydraulic, mineral, 
Texaco Regal 32, and 
Vactra 2 oil) 

Metal preparation, machining, cutting, 
polishing, and cooling. 

BA, MA, ME, 
PCH, 
Various 

C019, C020, D002, 
D009, D023, D025, 
D029, M154, P045, 
P051 

NA  

Organicstrip Non-regulated paint stripper. XO/X0 D002, D009, D023, 
D032, D041, M154 

NA  

Oxalic acid Laboratory and anion exchange reagent, 
scrap processing, oxide/pellet dissolution 
and precipitation, and ATLAS R&D 
recovery operations reagent. 

ASP, ATL, 
DO, IX, LR, 
PPD, RFX, 
Various 

C210, D079, D080, 
M127, M132, P024, 
P190 

NA  

Pentane R&D solvent for actinide chemistry. SA P080 NA  
Perchloric acid 
 
 

Actinide R&D and laboratory reagent. AC, AC1, 
AC2, AD, 
Various 

C027, P076, P077, 
P081 

NA  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Phenolphthalein Reagent (pH indicator). DS, IX, LR, 
R8, RFX, 
Various 

C194, D080, M076, 
M099, P024, P182 

NA  

Phosphoric acid Plutonium recovery reagent and 
component of Metalprep 79. 

MA, Various C019, C020, D002, 
D029, D041, M154 

NA  

Platinum Plutonium recovery operations and 
actinide R&D reagent.  Component of 
electrodes, filters/screens, fuel element 
sleeves, and furnace can linings. 

AD, CPOD, 
CXL, EL, IX, 
LR, MELL, 
RFX, 
Various 

M011, M053, M067, 
M086, M092, P024, 
P026, P042, P076 

NA   

Polychlorinated Biphenyls 
(PCBs) 

In capacitors of fluorescent light ballasts. Various C157, P162 NA  

Polyethylene glycol Fuel fabrication reagent. CO D029, D041 NA  
Polyoxyethylene-20-
sorbitan laurate 
(surfactant) 

Plutonium recovery operations. Unspecified D002, D023, D025, 
D036, D041, M154 

NA  

Portland cement Cement fixation and waste packaging 
absorbent. 

CF, HP, 
Various 

C206, D037, D078, 
M154 

NA  

Potassium chloride Electrorefining and molten salt extraction 
reagent. 

OR, PX, RM, 
SS 

D055, M023, M024, 
M130, M134, M206, 
P104, P105 

NA  

Potassium chromate Dissolution and chloride anion exchange 
reagent. 

CX, DO C098, M131, M185 D007  

Potassium dichromate Silver nitrate titrations and hydroxide 
precipitation reagent. 

AD, CS, 
CSE, CW, 
CX, DO, PB, 
PUB, PT, SE 

C082, D002, D007, 
D032, M076 

D007  

Potassium fluoride Dissolution and leaching operations 
reagent. 

DS, PT M069, M099 NA   

Potassium hydroxide Caustic scrub solution for thermal 
decomposition, dissolution, and reactive 
chemical neutralization. 

DO, MP, 
TDC, 
Various 

C076, M048, M072, 
M299 

NA  

Potassium permanganate Pretreatment, decontamination, and R&D 
reagent. 

AD, Various C094, D023, D032, 
P067 

NA  

Potassium pyrosulfate Dissolution operations reagent. AT M069, M093 NA  
Potassium thiocyanate Dissolution operations reagent. CPOD, 

Various 
C094, D023, M086 NA  

Pyridine Uranium triiodide reagent, R&D solvent, 
and contaminate in cement fixation 
process. 

AC, AC1, 
AC2, CF, SA 

D077, P080 D038, 
F005  

Reillex HPQ (polyvinyl 
pyridine resin) 

Dissolution and recovery operations ion 
exchange resin. 

RFX, LR, IX D010, D030, M154, 
P024 

NA  

REZ-N-Bond Solvent bonding (contains methylene  
chloride). 

FF, ID M154, M174 F002  

Rhenium Metal used in fuel elements. Unspecified P056 NA  
Rhodium Actinide R&D reagent and component of 

fuel element sleeves. 
AD, GPHS, 
P1 

D044, M011, M050 NA  

Selenium Contaminant of liquids, filtrates, ash, 
hydroxide cake, and analytical solutions. 

IS, R8, RC, 
TDC 

C196, C197, C207, 
D045, D080, M153 

D010  

SF-2I (3M secondary 
fluid) 
 

Machining coolant/fluid. MA C009, C020, M154 NA  



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 103 of 229 
 

  

Controlled 
Copy 

Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Silicone adhesive  
(e.g., sylgard 184) 

Vessel handling and unloading.  
Compound used in compatibility testing. 

SMIS, VUL D009, M154, M189 NA  

Silicone defoamer  Cement fixation reagent. CF M154, P152, P153, 
P183, P185 

NA  

Silicone lubricant Metal operations lubricant. BA D029, P051 NA  
Silver Contaminant of plutonium feed, hydroxide 

cake, ash, actinide separation waste, 
cement fixation inputs, and laboratory 
reagent. 

AC1, ASP, 
CPOD, EV, 
EXT, HP, IS, 
R8, RC, 
TDC, 
Various 

C027, C038, C039, 
C192, C196, C197, 
C207, D075, D078, 
D080, M086, M153 

D011  

Silver nitrate Leaching, solvent extraction, and 
laboratory reagent. 

AT, CPOD, 
CS, CSE, 
CW, CX, 
DO, PB, 
PUB, SE 

D007, C200, D078, 
M054, M080, M086, 
M093, M131 

D011 

Sodium bicarbonate Dissolution and ash fluorination reagent. CK, DO, SO M131, P069, P071 NA  
Sodium carbonate Actinide R&D and plutonium recovery 

operations reagent. 
AD, ER D045, P078 NA  

Sodium chloride Electrochemical and plutonium recovery 
operations reagent salt. 

CPOD, 
EDC, RM, 
SS 

D055, M029, M086, 
M206, P104, P147 

NA  

Sodium chlorite Actinide R&D and plutonium recovery 
operations reagent. 

AD, CX P067, M181 NA  

Sodium chromate Plutonium dissolution and precipitation. PT D078, P103 D007  
Sodium citrate retarder Cement fixation reagent. CF, HP D078, M154, P008 NA  
Sodium dithionate Actinide R&D and dissolution reagent. AD, DO M127, P067 NA  
Sodium fluoride Dissolution operations reagent. AT M069, M093 NA  
Sodium hydroxide Cement fixation (pH adjustment),  

Pu-238 purification, caustic scrubber 
solution, dissolution, and ATLAS R&D 
recovery operations reagent. 

ASP, ATL, 
CF, COD, 
COL, HP, 
R8, Various 

C094, C194, C210, 
D071, D078, M064, 
M072, M293, P183, 
P190 

NA  

Sodium metal/oxide Actinide R&D reagent, electrorefining, fuel 
cladding, sodium bonding, and oxide 
reduction. 

AD, EL, OR, 
RM, PX, SS 

C054, C064, C079, 
M050, M130, M134, 
P096 

NA  

Sodium metaphosphate Heat source fabrication operations. R8 C195 NA  
Sodium nitrate Ion exchange, scrap processing, and 

ATLAS R&D recovery operations reagent. 
ASP, ATL C210, D080, P190 NA  

Sodium nitrite Dissolution, leaching, and ATLAS R&D 
recovery operations reagent. 

AT, ATL, DO M093, M131, M144  NA 

Sodium oxalate Dissolution and precipitation reagent.  DO, PPD C079, D079, M048 NA  
Sodium pyrophosphate Sucrose recovery of Pu-238. R8 C194, D076, D080 NA  
Sodium sulfate Electrolytic decontamination reagent. ARI, EDC D011, P147 NA  
Sodium tetraborate Pressure testing reagent. BT C083, D011 NA  
Stannous chloride Plutonium recovery reagent. CXL, PUB D007, D023 NA  
Stearic acid Fuel production reagent, recovery 

operations, and component of silicone 
adhesive. 

CO, OB, 
Various 

D002, D023, D029, 
M154 

NA  

Sucrose Sucrose recovery of Pu-238 and 
microspherical fuel reagent. 

FF, R8 D029, C194, D080, 
M294  

NA  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Sulfuric acid Peroxide precipitation, dissolution, R&D, 
Pu-238 recovery from iridium, and ATLAS 
R&D recovery operations reagent. 

AD, ATL, 
DO, PR, 
RCI, Various 

M103, M125, M151, 
P078, D080, P190 

NA  

Tantalum Metal used in welding operations, fuel 
elements, and crucibles.  Dissolution and 
electrorefining reagent.   

AAP, DO, 
PUB, SS, 
WE, Various 

M029, P014, P025, 
P044, P052, P056 

NA  

Tap Magic Machining coolant (contains  
1,1,1-trichloroethane). 

MA C009, C019, C020, 
M154 

F002  

Tetrachloroethylene Degreasing, cleaning solvent, diluent, 
contaminant of cement fixation process 
and hydroxide solids.  CLS reagent. 

AD, APD, 
CF, CLS, 
CSE, CV, 
CW, HP, SE 

C092, C200, D007, 
D032, D078, P067 

D039, 
F001, 
F002  

Tetraethylamine chloride Actinide R&D reagent. AD D032, P076 NA  
Tetraethylammonium 
hydroxide 

Actinide R&D reagent. AD D032, P076 NA  

Tetrahydrofuran Synthesis R&D reagent, organoactinide 
R&D reagent, Np and Pu metal cleaner. 

AC, AC1, 
AC2, SA 

C026, C027, D032, 
P080 

NA  

Thionyl chloride Plutonium chlorination reagent. CV, PTP D045, P083 NA 
Titanium Metal used in welding operations and 

electrorefining reagent.  Component of 
electrodes and miscellaneous equipment. 

BA, CPOD, 
MELL, SS, 
WE 

M029, M086, M092, 
M200, P044, P051 

NA  

Toluene Actinide and organoactinide R&D reagent.  
Detected in headspace gas of  
Pu-238 waste. 

AC, AC1, 
AC2, SA 

C027, D032, D076, 
P080,  

F005  

Tributyl phosphate (TBP) Actinide R&D and hydrothermal 
processing reagent. 

AD, APD D032, P064, P067 NA  

Trichloroethylene Clean and polish machined parts. 
Miscellaneous process and hydroxide 
cake contaminant.  Hydrothermal 
processing and solvent extraction reagent. 

AAP, APD, 
CK, EL, FF, 
MA, ME, 
WM, XO/X0, 
Various 

C009, C019, C035, 
C102, C200, D077, 
D081, M223, P071, 
P085 

D040, 
F001, 
F002  

Trioctylphosphine oxide 
(TOPO) 

Plutonium operations reagent and cement 
fixation contaminate. 

CF, HP, 
Various 

C094, D036, P011 NA  

Tungsten Metal used in welding operations and 
equipment, fuel elements, measure 
physical properties standard, and 
electrorefining reagent.   

BC, RM, SS, 
WE, Various 

M029, M030, M037, 
P044, P052, P056 

NA  

UCAR C-34 Epoxy used for sealing aeroshells. WD C192, D080, M154 NA  
Urea Plutonium recovery operations,  

Pu-238 purification, and ATLAS R&D 
reagent. 

ASP, ATL, 
DO, DS, IX, 
LR, RFX, 
RR, Various 

C210, D080, M045, 
M054, P024, P190 

NA  

Vacuum grease Vessel handling and unloading and 
machining operations reagent. 

AAP, PI, 
SRL, VP2, 
VUL 

M043, M084, M154, 
M189, P014, P053 

NA  

Vanadium Metal used in machining and welding 
operations. 

MA, WE D029, P148 NA  

Vanadium pentoxide Salt distillation and stripping reagent. SD, SS C061, C068, M028, 
P110 

NA  

Varian Torr Seal epoxy Sealing oxide sample containers. GPHS, P1, 
PP 

M154, P180 NA  
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Table 9.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source P/S Code(s) Document 
Source(s) 

EPA 
HWN(s) 

Vermiculite Hydrated magnesium-aluminum-iron 
silicate used to absorb ethylene glycol, 
suspend oxide power samples, and 
waste/liquid packaging absorbent. 

GPHS, P1, 
ME, PP, RO, 
WM 

C035, M064, M154, 
M286, P098 

NA  

Waste Lock 770 Sodium polyacrylate absorbent material 
used during remediation/repackaging 
operations. 

Various C150, M154 NA 

WD-40 Vessel handling and unloading. VUL M154, M189 NA  
Windex Machining cleaner. MA C019, M154 NA  
Xylene CLS, actinide R&D, and metallography 

operations reagent.  Cement fixation 
contaminant. 

ACL, APD, 
CF, CLS, 
CW, HP, 
ME, Various 

C092, C094, D007, 
D032, D078, M164, 
P033 

NA  

Yttrium metal/oxide Mixed with plutonium in MWG processing 
and electrorefining reagent. 

GPHS, P1, 
PP, SS 

D076, D080, M029 NA  

Zeolite Aluminosilicate mineral absorbent material 
used during pit disassembly and 
remediation/repackaging operations. 

SRL, 
Various 

D011, D029, M154 NA 

Zinc chloride Pyroredox reagent salt. RA D002, P029 NA  
Zinc stearate Fuel production anti-sticking reagent. MOX C102, D029 NA  
Zirconium metal/oxide Electrorefining reagent and metal used in 

machining. 
ME, SS, 
Various 

D002, D009, D023, 
M029 

NA  

Notes : 
Some of these chemicals may exhibit the characteristic of ignitability, corrosive, and/or reactivity in their pure form.  
However, potentially ignitable, corrosive, or reactive materials (e.g., liquids and pressurized containers) identified 
during RTR and/or VE will be remediated or removed from the waste container prior to shipment to the WIPP.  In 
addition, based on an analysis of the generating operations and waste management practices, no pure or unused 
chemicals would have been introduced into the debris or homogeneous waste streams.    
 
5.4.3.2 F-, K-, P-, and U-Listed Constituents 

 
Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the debris waste, LA-MHD01.001 may contain or 
be mixed with F-listed hazardous wastes from non-specific sources listed in 40 Code of 
Federal Regulations (CFR) 261.31, Identification and Listing of Hazardous Waste 
(Reference 15).  As shown in Table 9, F001, F002, F003, and F005 listed solvents are 
utilized and could potentially contaminate the waste.  F003 constituents, including 
acetone, n-butyl alcohol, ethyl ether, methanol, and xylene, are listed solely because 
these solvents are ignitable in the liquid form.  The waste stream does not exhibit the 
characteristic of ignitability and therefore F003 is not assigned.  Waste stream 
LA-MHD01.001 is assigned F-listed EPA HWNs F001, F002, and F005 for potential 
1,1,1-trichloroethane, benzene, carbon tetrachloride, chlorobenzene, Freon TF 
(1,1,2-trichloro, 1,2,2-trifluoroethane), methylene chloride, methyl ethyl ketone, pyridine, 
tetrachloroethylene, toluene, and trichloroethylene contamination (References C121, 
C147, and M310).  
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At one time, HWN P120 was applied to certain drums generated in 1998 because of the 
temporary use of vanadium pentoxide for about six months in that year.  Based upon 
investigation into the way the material was handled, this code is not assigned to this 
waste stream.  A P120 assignment would be used only if waste resulted from spillage of 
this material or from disposal of un-reacted/unspent material.  No un-reacted/unspent 
material was disposed of in TRU waste drums.  In addition, no significant spill of this 
material occurred.  If a spill had occurred, suitable records would exist (e.g., incident 
reports, waste profile forms).  The absence of such documentation, coupled with 
information obtained through interviews of people who worked with the material, 
indicates that a P120 assignment is not necessary (References C061, C147, M284, and 
M310). 
 
Beryllium may be present in the waste stream, but does not meet the definition of a 
P015-listed waste.  Available AK did not identify the use of beryllium powder as a 
constituent in this waste stream.  During processing within P/S Codes PU and PUB, 
beryllium from Pu-Be sources is dissolved with the plutonium in acid, and after 
dissolution, the beryllium is either precipitated or in the contaminated solution is sent to 
the RLWTF at TA-50.  The precipitate is not included in this waste stream.  In some 
cases, Beryllium turnings are generated during machining operations.  However, these 
turnings are a very low fraction of metal waste that is discarded.  The material 
reclamation process identifies the processing and packaging of Pu-238/beryllium 
neutron source material.  The amount of beryllium material was estimated at 
approximately two grams per neutron source prior to processing.  Based on the 
description of the process, the beryllium contamination present in the final waste form is 
expected to be minimal.  However, beryllium from metal operations may be present in 
this waste stream.  Containers from these operations that contain greater than one 
weight percent beryllium will be appropriately identified (References 14, C121, C122, 
C147, C156, M283, and M310). 
 
Hydrofluoric acid was used or present in the facility and operations potentially 
contaminating the debris waste; however, a U134 HWN assignment would only be 
applicable if the waste resulted from a spill or disposal of unused material.  There is no 
documented spill of this material present.  In addition, there is no record of unused 
hydrofluoric acid being disposed of in this waste stream (References C121, C155, 
D002, and D025). 
 
Waste stream LA-MHD01.001 does not contain and is not mixed with a discarded 
commercial chemical product, an off-specification commercial chemical product, or a 
container residue or spill residue thereof.  Constituents identified were further 
researched and a determination was made that waste does not meet the definition of a 
listed waste in 40 CFR 261.33 (Reference 15).  The material in this waste stream is not 
hazardous from specific sources since it is not generated from any of the processes 
listed in 40 CFR 261.32 (Reference 15).  Therefore, this waste stream is not a K-, P-, or 
U-listed waste stream (References C121 and C147). 
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5.4.3.3 Toxicity Characteristic Constituents 
 

Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the debris waste, LA-MHD01.001 may be 
contaminated with toxicity characteristic compounds as defined in 40 CFR  
261.24 (Reference 15) as summarized in Table 9.  Where a constituent is identified and 
there is no quantitative data available to demonstrate that the concentration of a 
constituent is below regulatory threshold levels, the applicable EPA HWN is added to 
the waste stream.  The AK also identified the potential presence of organic toxicity 
characteristic compounds that are assigned the more specific F-listed EPA HWNs.  
Although these organic characteristic compounds are covered by the assignment of the 
F-listed EPA HWNs, the toxicity characteristic EPA HWNs are also assigned to the 
waste stream for consistency with historical site waste coding.  Waste stream 
LA-MHD01.001 is assigned the following HWNs:  D004, D005, D006, D007, D008, 
D009, D010, D011, D018, D019, D021, D022, D035, D038, D039, and D040 
(References C121, C147, and M310). 
 
5.4.3.4 Ignitables, Corrosives, and Reactives 
 
The debris material in waste stream LA-MHD01.001 does not meet the definition of 
ignitability as defined in 40 CFR 261.21 (Reference 15).  Ignitable chemicals           
(e.g., acetone, hexane) are used or present in the facility and operations potentially 
contaminating this waste stream.  However, D001 (ignitability) does not apply because:  
(a) the solid waste is not liquid, and verification that there are no prohibited liquids in the 
debris waste is performed prior to certification; (b) the solid waste does not 
spontaneously ignite at standard pressure and temperature through friction, absorption 
of moisture, or spontaneous chemical changes; (c) the solid waste is not an ignitable 
compressed gas; and (d) there are no oxidizers present that can stimulate combustion.  
Prior to 1992, some nitrate salts below the DL were not sent to cement fixation for 
immobilization but were packaged as waste.  LANL has determined that these salts do 
not meet the definition of a DOT oxidizer (i.e., they would not stimulate combustion).  
However, the salts are being remediated/repackaged in the WCRR Facility with an inert 
absorbent material (e.g., zeolite, kitty litter).  The minimum zeolite or kitty litter to nitrate 
salts mixture ratio is 1.5 to 1.  LANL has determined that nitrate salts, when mixed with 
zeolite or kitty litter, would further support the managing of the waste as non-ignitable.  
This determination is based on the results of oxidizing solids testing performed by the 
Energetic Materials Research and Testing Center.  The materials in the waste stream 
are therefore not ignitable wastes (D001) (References C121, C147, C201, C203, C230, 
C231, D083, D084, D089, D090, D091, P187, and P198). 
 
The debris material in waste stream LA-MHD01.001 is not liquid and does not contain 
unreactive corrosive chemicals; therefore, it does not meet the definition of corrosivity 
as defined in 40 CFR 261.22 (Reference 15).  Corrosive chemicals (e.g., hydrofluoric 
acid, nitric acid, potassium hydroxide, sodium hydroxide) are used or present in the 
facility and operations potentially contaminating this waste stream.  However, D002 
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(corrosivity) does not apply because the solid waste is not a liquid, and verification that 
there are no prohibited liquids in the debris waste is performed prior to certification.  The 
materials in the waste stream are therefore not corrosive wastes (D002) (References 
C121, C147, C194, C200, D071, P181, P182, and P190). 
 
The debris material in waste stream LA-MHD01.001 does not meet the definition of 
reactivity as defined in 40 CFR 261.23 (Reference 15).  Reactive chemicals             
(e.g., perchloric acid, sodium metal) are used or present in the facility and operations 
potentially contaminating this waste stream.  However, D003 (reactivity) does not apply 
because the solid waste is stable and will not undergo violent chemical change without 
detonating.  The waste will not react violently with water, form potentially explosive 
mixtures with water, or generate toxic gases, vapors, or fumes when mixed with water.  
The waste does not contain reactive cyanide or sulfide compounds.  There is no 
indication that the waste contains explosive materials, and it is not capable of 
detonation or explosive reaction.  The materials in the waste stream are therefore not 
reactive wastes (D003) (References C121, C147, C201, and C202).  
 
Controls have also been in place to ensure the exclusion of ignitable, corrosive, and 
reactive constituents.  The associated EPA HWNs do not apply to wastes in this waste 
stream for the following reasons (References D025, D037, D049, D083, P090, P091, 
P096, P097, P102, and P165):  
 
 Liquids were prohibited from solid waste streams at LANL when the Plutonium 

Recovery Facility opened in January 1979.  A waste management procedure 
written to cover operations at the new facility, TA-55 Standard Operating 
Procedure (SOP) stated that “Liquids are not permitted in any container of solid 
waste materials.”  Currently, TA-55 Waste Management, requires that no liquids 
be disposed of as a solid waste unless the liquid has been absorbed into some 
media (like vermiculite) that does not carry a D001 code.  
 

 Chemical Waste Disposal Requests (see Figure 6), introduced in June 1980, 
included check boxes that the waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, 
explosive, toxic, carcinogenic or highly reactive materials.  The Certification Plan 
and related Generator Attachments were implemented in 1987.  Waste 
generators are required to sign a statement on the WODF documenting that the 
waste contains “no free liquids, pyrophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix.”  Checkboxes are also 
present for indicating the presence or absence of corrosive chemicals.  Full 
implementation of this generator statement occurred in May 1987. 

 
 Waste management inspectors perform visual verification of the waste prior to its 

initial packaging, thus allowing the inspectors to verify the generator’s WODF 
statement.  
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 In addition to the above-mentioned prohibitions on explosives in waste, 
explosives were altogether prohibited until installation of the Impact Test Facility 
in the early 1990s.  In case of a misfire or unconsumed explosives, a procedure 
is in place to ensure that explosives do not enter the waste stream.  

 
 The Waste Profile Request Form (WPRF), which has been in use at LANL since 

1991, includes a statement which is authenticated by the waste generator, that 
the waste is not ignitable, reactive, or corrosive. 

   
 The Generator Attachments to the Certification Plan were updated in 1995, but 

the prohibition on liquids in the waste, and the waste management inspection, 
remained in effect. 

 
 The LANL Project 2010 Certification Plan, and TWIDs prohibit liquids in waste 

and the absence of liquids is verified by LANL waste management.   
 
 Solutions containing spent non-halogenated solvents are sent to the RLWTF if 

they are below the DL for plutonium.  
 
 If above the DL, the solutions are sent to aqueous recovery as part of chloride or 

nitrate operations.  Aqueous recovery steps include dissolution of any solid 
plutonium in hydrochloric or nitric acid, followed by plutonium recovery by ion 
exchange.  The solutions are then below the DL and are either sent to the 
RLWTF or to the evaporator.  
 

 Rags that are above the DL for plutonium are thermally decomposed, which 
destroys any organic component.  
 

 Rags that are below the DL for plutonium are discarded as combustible debris, 
but headspace gas analyses support the contention that the solvents are below 
the limits established by the WIPP-WAC.  

 
The absence of these prohibited items is verified through RTR and/or VE of each waste 
container.  Any prohibited liquids are absorbed and discarded in an appropriate waste 
stream and containerized gases that are found to be present are removed before waste 
certification (Reference D083).  
 
5.4.3.5 Polychlorinated Biphenyls (PCBs) 
 
With the exception of suspect PCB fluorescent light ballasts, no other sources for PCBs 
in waste stream LA-MHD01.001 were identified in the AK source documents.  In the 
cement fixation operation (P/S Codes CF and HP), oils are sometimes added to drums 
of cemented waste.  They are added to the 55-gallon drums of cement in small 
quantities (maximum of six liters).  The oils are primarily vacuum pump oils, along with 
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some oils used in heat-treating (cooking or silicone oils) or in grinding.  None of these 
oils are known to contain PCBs.  All transformers known to contain PCBs have been 
tracked from initiation of recovery operations.  When any transformer oil is drained, the 
oil is handled by a subcontractor who is wholly responsible for its disposal; this oil does 
not enter the LANL disposal operations.  Ballasts in fluorescent light fixtures could 
contain PCBs.  These light fixtures are outside the gloveboxes and were not expected 
to have entered the TRU waste stream.  However, characterization activities have 
identified the presence of light ballasts.  Therefore, containers with PCB waste, 
identified during RTR or VE, will be managed as a Toxic Substances Control Act 
(TSCA) waste under 40 CFR 761, Polychlorinated Biphenyls (PCBs) Manufacturing, 
Processing, Distribution in Commerce and use Prohibitions (References 18, C096, 
C147, C157, C201, D080, D083, P012, and P162). 
 
5.4.4 Prohibited Items 
  
5.4.4.1 Compressed Gases, Liquids, Nonradionuclide Pyrophorics, Sealed Containers 

>Four Liters In Volume, >1 Percent Radionuclide Pyrophorics, and >200 
mrem/hr Waste 
 

Most gases used at the PF-4 are stored outside the building and the gas is plumbed into 
the glovebox from outside the building (Reference C098).  Occasionally, a lecture bottle 
is used for an operation inside the building, but these bottles are kept outside of the 
glovebox with the gas plumbed into the glovebox.  Consequently, compressed gas 
cylinders or containers are not expected to be in any of the TRU waste streams 
(References C223 and D025). 
 
Spray cans, especially WD-40, were in common use in gloveboxes until May 1992 
(Reference C081).  These were routinely discarded as noncombustible debris waste.  
From 1988 until May 1992, the protocol was to vent or puncture the spray cans inside 
the glovebox; venting was indicated by inserting a metal wire into the valve.  After May 
1992, spray cans are no longer used in gloveboxes (References C201, C206, D025, 
and D083). 
 
Procedures for oxygen sparging and/or carbonate oxidation have been in use since 
May 1987 to ensure that potential pyrophorics associated with pyrochemical salt waste 
are oxidized.  In addition, screening tests on similar pyrochemical salts and residues 
(which contained higher amounts of plutonium) at the former Rocky Flats Environmental 
Technology Site showed (1) no autoignition, (2) no spontaneous combustion, and (3) no 
sparking.  Experimental results on the reactivity of DOR salt with water and the 
reactivity in air of heated calcium metal nodules from DOR salts indicate the absence of 
“dangerous when wet materials” and pyrophoricity in these salts (References C064, 
C065, C202, C203, D025, D084, P125, and P187). 
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Chemical Waste Disposal Requests dated as early as June 1980 included boxes that 
were required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials (see Figure 6) (Reference D083). 
 
In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
associated waste packaging procedures, and quality assurance systems, the waste 
generator has signed a statement on the WODF for each waste item stating that waste 
contains “no free liquids, pyrophorics, explosives, compressed gases, powders or 
materials other than the indicated matrix.”  The Attachments to the Certification Plan 
describe how these restrictions are verified by waste management personnel 
(References D025 and P090). 
 
The Project 2010 Certification Plan, and the TWIDS prohibit compressed gases, liquids, 
nonradionuclide pyrophorics, sealed containers greater than four liters in volume, or  
>1 percent radionuclide pyrophorics in waste and verified by waste management 
(Reference D025). 
 
Based on interviews with site personnel performing VE and prohibited item disposition 
repackaging, internal cans (both shielded and unshielded) have been measured for 
dose rate during repackaging and found to contain waste with radiation levels 
exceeding 200 mrem/hr (References C135 and C136).  
 
5.4.4.2 Remediation of Prohibited Items 
 
Prohibited items are known to be present.  Procedures allowed containers greater than 
four liters, sealed with tape, to be used for waste packaging until WIPP certification 
procedures were implemented.  The presence of containerized (e.g., butane lighter, 
lighter fluid can, unpunctured aerosol cans, vials) and uncontainerized liquids have also 
been observed.  Lead shielding is often used to increase handling safety, and thick 
shielding can obscure RTR observations (References D025, D083, and DR029). 
 
Prohibited items are detected by RTR or VE and reported with the characterization 
results.  Waste containers with prohibited items are segregated then dispositioned 
appropriately and/or repackaged into new drums, during which time liquids are 
absorbed, sealed containers greater than four liters are opened, and other items 
removed and segregated if necessary prior to certification and shipment.  Waste items 
with a high dose rate may be repackaged into a POC.  Repackaged waste items that 
are placed into a new drum(s) or POC are from a single parent drum.  Some secondary 
waste generated during remediation and repackaging operations may be added to the 
waste containers, including but not limited to:  absorbent (e.g., Waste Lock 770), 
alkaline batteries, Fantastik bottles used during decontamination, miscellaneous hand 
tools, paper/plastic tags and labels, plastic/metal wire ties, PPE, plastic sheeting used 
for contamination control, rags and wipes (Kimwipes), and original packaging material 
(e.g., metal, plastic bags, plywood sheathing, rigid liner lids cut into pieces) (References 
C150, C177, D025, D083, M316, P154, P158, P159, P175,  P192, and P203). 
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5.5 Waste Packaging 
 
Waste packaging procedures for waste streams have been modified several times since 
the beginning of plutonium operations in PF-4 and containers in this waste stream 
include a variety of configurations with up to six layers of confinement.  It is expected 
that debris waste from waste management operations generated between 1979 and 
1995 would usually be packaged into a U.S. Department of Transportation (DOT) 7A, 
Type A 55-gallon steel drum, including either up to two 5-mil to 12-mil plastic liner bags 
closed with tape, or one 90-mil/125-mil rigid polyethylene liner with lid.  Waste could 
also be packaged in vented 30-gallon drums or into in-line 30-gallon drums attached to 
a glovebox in the waste management room, and later overpacked into 55-gallon drums.  
Larger waste items and remediated/repackaged waste may be packaged in unlined 
SWBs with appropriate materials, such as Styrofoam sheets, wooden pallets, or plastic 
materials to prevent them from shifting (References C056, D025, P090, D084, P179, 
P188, P192, and P195).  
 
Since 1995, several changes have been introduced to the packaging procedures.  Up to 
two plastic liner bags could still be present, but they are typically closed by folding, not 
by taping.  Waste can also be packaged in a rigid polyethylene drum liner contained in a 
bag-out bag which is then placed in a 55-gallon drum lined with plastic liner bag.  All 
waste containers (i.e., 55-gallon drums, SWBs) are vented with approved filter vents 
prior to disposal (e.g., Nucfil-013).  Since 1997, plastic bags with filters are typically 
used.  Waste with the potential to tear the plastic bag, such as broken glass, is first 
placed in a metal container with a slip-top (also referred to as a slip-fit) lid, taped closed, 
and then placed into the plastic bag.  Larger waste items with sharp edges are properly 
taped or otherwise rendered blunt.  Waste with a dose rate greater than 75 mrem/hr is 
placed in a lead or a tin alloy shielded container prior to packaging.  Waste could also 
be packaged or repackaged in a POC.  Waste placed into a POC may be packaged into 
a single filtered plastic bag which may include a fiberboard liner/sleeve inside the plastic 
bag.  POCs contain a pipe component in a standard 55-gallon steel drum that is lined 
with a punctured rigid liner with packing material between the pipe component and liner.  
POCs are closed once predetermined SNM or weight limits are met or when the pipe 
component is physically full.   
 
Remediated/repackaged waste may be packaged with or without a single plastic liner 
bag with one of the following drum configurations depending on the remediation facility:  
no liner, a fiberboard liner, a POC, or a 90-/125-mil rigid polyethylene liner without lid 
(References C062, C149, D025, D084, D085, P091, P159, P164, P166, P167, P168, 
P169, P175, P178, P192, and P195).  
 
This waste stream is primarily generated from operations performed in gloveboxes.  The 
waste material is placed directly into bag-out bags (also called inner bags) through an 
opening in the glovebox where the bag is attached, and the bag is then closed and 
detached from the glovebox.  Waste may also be packaged into a stainless-steel 
dressing jar, a slip-top can, and/or an unsealed metal container before it is placed into 
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the bag-out bag.  Once removed from the glovebox line, the bagged out container(s) 
may also be put into a secondary stainless-steel slip-top container.  TRU waste is 
sometimes generated from “hot jobs” outside of the glovebox, such as valve changes, 
or from decontamination of spills or other releases.  In these cases, the waste is placed 
directly into one (or possibly more) inner bag at the work area.  All inner bag closures 
are by twist-and-tape method or the twist, tie, and tape method (References D025, 
D084, M074, M076, P155, P156, P157, and P160). 
 
A minor source of waste in this waste stream is room trash that was originally 
considered to be LLW, which is collected in plastic bags inside cardboard boxes. 
Occasionally, when assayed, these boxes are determined to be TRU waste.  These 
boxes may be sorted to remove the “hot” item, or the whole box may be bagged and 
sent to the TRU packaging area for placement in drums.  When this occurs, the P/S 
Code WM is assigned to the waste.  Due to the additional layers of plastic that may be 
present when this operation occurs, drums with the P/S Code WM are assumed to 
contain one more layer of internal packaging than other drums (References C056, 
C188, D025, and D084).  
 
Generally, lesser quantities of homogeneous waste materials present in this waste 
stream are visually examined prior to waste packaging.  If necessary, the material may 
be placed under a heat lamp, in a vacuum, on a hot plate, or in a furnace to further 
reduce the moisture content.  TRU liquids are absorbed with an absorbent such as 
vermiculite prior to packaging.  The minimum absorbent to liquid ratio is 3 to 1.  After the 
liquid is absorbed in vermiculite, the waste is hand squeezed with a rubber glove.  If any 
liquid is observed on the surface of the glove or the waste, more vermiculite is added 
and the hand squeezing is repeated until the waste appears dry.  The homogeneous 
waste materials are then bagged out of the glovebox as described above  
(References M074, M076, P155, P156, P157, P161, and P162). 
 
RTR and/or VE will confirm TRUCON code LA125/225.  LA125/225 describes the 
broadest type of materials and bounds all waste packages in this waste stream.  
However, TRUCON codes LA115/215, LA116/216, LA117/217, LA118/218, LA119/219, 
LA122/222 (Reference P173), and LA123/223 have been identified as suitable 
TRUCON codes for individual containers in this waste stream.  For high wattage drums, 
TRUCON codes LA154 or SQ154 may also be used for shipping.  In addition, TRUCON 
code SQ133/233 is used for containers that include greater than one percent by weight 
beryllium.  These TRUCON codes may be assigned for the eventual certification and 
transportation of payload containers in this waste stream pending further evaluation by 
the Waste Certification Official of container- specific information (References 9, 14, 
D025, D084, and M296). 
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During waste management and drum storage activities following initial waste 
generation, 55-gallon drums have been overpacked into larger drums (i.e., 85-gallon 
drums or larger) or SWBs to correct/address external contamination, fissile gram 
equivalent (FGE) limits, and drum integrity problems such as pin hole corrosion, dents, 
etc.  If drums are overpacked in an SWB (up to four 55-gallon drums), no closed liner 
bags are used in the SWB.  In addition, CMBs may be modified, vented, and packaged 
into TDOPs (References D018, D024, D068, M222, P092, P098, P117, P158, P166,  
P167, P203, and P204).   
 
This waste stream includes containers originally assigned to waste stream  
LA-CIN01.001 that contain greater than 50 percent debris material by volume 
(Reference DR044).  Therefore, containers in this waste stream may be packaged in 
configurations described in Section 6.5 (e.g., packaged in lead shielded cans and 
drums). 
 
Vent dates for individual containers are provided in the AK Tracking Spreadsheet 
(References C002 and M220). 
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6.0 REQUIRED WASTE STREAM INFORMATION:  LA-CIN01.001  
  
This section presents the mandatory waste stream AK required by the WIPP-WAP 
(Reference 1).  Attachment 1 of CCP-TP-005 (Reference 8) provides a list of the TRU 
waste stream information required to be developed as part of the AK record. 
  
6.1 Area and Building of Generation  
  
All of the cemented TRU waste covered by this report originated from the  
TA-55 R&D/fabrication and associated recovery, facility and equipment maintenance, 
D&D, waste repackaging, and below-grade retrieval operations described in  
Section 4.4.  Container-specific records are reviewed for each container to verify the 
physical composition and origin of the waste stream inventory (References C138,  
M222, M236, and M238).  
  
6.2 Waste Stream Volume and Period of Generation  
  
Waste stream LA-CIN01.001 is mixed cemented TRU waste generated from 1979 to 
present.  Table 10, LA-CIN01.001 Approximate Waste Stream Volume, summarizes the 
current volume of this waste stream.  Of the 2,828 containers in this waste stream,  
78 are presently in below-grade retrievable storage at TA-54, Area G.  The projected 
volume of retrievably stored below-grade containers may change based on the 
radiological characteristics and the condition of the containers.  The future projection of 
additional generation of this waste stream is approximately 13 cubic meters per year.  
There is no projected end date for the termination of operations that generate this waste 
stream (References C138, C140, C180, C232, C234, D041, M236, and M238).  
  
Table 10.  LA-CIN01.001 Approximate Waste Stream Volume  
  

Containers Volume (cubic meters) 
12 30-gallon drums 1.36 

2,086 55-gallon drums (includes POCs) 438.06  
718 85-gallon drums 229.76  
8 110-gallon drums 3.36  

2 SWB 3.33 
2 Other Containers 0.84  

 2,828 Total 677.11  
 



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 116 of 229 
 

  

Controlled 
Copy 

6.3 Waste Generating Activities   
  
Cemented TRU waste is generated by or originated from materials used during  
TA-55 R&D/fabrication and associated recovery, facility and equipment maintenance, 
D&D, waste repackaging, and below-grade retrieval operations described in detail in  
Section 4.4 and includes (References D041 and D083):  
  
 Preparing ultra-pure plutonium metals, alloys, and compounds  
  
 Preparing (on a large scale) specific alloys, including casting and machining 

these materials into specific shapes  
  
 Determining high-temperature thermodynamic properties of plutonium  
 
 Reclaiming plutonium from scrap and residues produced by numerous feed 

sources  
  
 Disassembling components for inspection and analysis  
  
 Manufacturing of parts on a limited basis  
 
 Processing mixtures of plutonium and uranium oxides for reactor fuels 
 
 Pu-238 generator and heat source R&D, fabrication, testing, and recycling 
  
6.4 Type of Wastes Generated  
  
This section describes the process inputs, Waste Matrix Code assignment, WMPs, 
radionuclide contaminants, and RCRA hazardous waste determinations for waste 
stream LA-CIN01.001.  The waste stream is characterized based on knowledge of the 
materials, knowledge of the operations generating the waste, and physical descriptions 
of the waste.   
  
6.4.1 Material Input Related to Physical Form  
  
Waste stream LA-CIN01.001 consists primarily of inorganic homogeneous solid waste 
(cemented TRU waste) generated in TA-55.  The waste includes materials encased in 
Portland or gypsum cements such as aqueous and organic liquids from the six 
operational areas (e.g., nitrate operations), ash, calcium chloride salts, chloride 
solutions, evaporator bottoms and salts, filter aid, filter cakes (e.g., hydroxide cake), 
plutonium/uranium filings and fines, glovebox sweepings, graphite powder, HEPA filter 
media, leached ash residues, leached particulate solids (e.g., ash, sand, slag, and 
crucible parts), oxides (e.g., americium, metal, and uranium), miscellaneous oils       
(e.g., pump oil), silica solids, solvents, spent ion exchange resins, trioctyl 
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phosphineoxide and iodine in kerosene, and uranium solutions.  A small fraction of 
debris waste (less than 50 percent by volume) including plastic packaging, metal 
packaging, and PPE (e.g., leaded gloves) may also be present.  Finally, some 
secondary waste generated during remediation/repackaging operations may be added 
to the waste containers, including but not limited to:  absorbent (e.g., Waste Lock 770 
[sodium polyacrylate]), alkaline batteries, Fantastik bottles used during 
decontamination, miscellaneous hand tools, paper/plastic tags and labels, plastic/metal 
wire ties, PPE, plastic sheeting used for contamination control, rags and wipes 
(Kimwipes), and original packaging material (e.g., metal, plastic bags, plywood 
sheathing, rigid liner lids cut into pieces) (References C150, C171, C177, DR043, D041, 
D050, D080,  D083, and M316). 
 
6.4.1.1 Waste Matrix Code  
  
Based on the evaluation of the materials contained in this waste stream and LANL 
waste management practices, this waste stream is comprised of greater than 
50 percent by volume of cemented TRU waste.  Therefore, Waste Matrix Code S3150, 
solidified homogeneous solid waste is assigned to waste stream LA-CIN01.001 
(References 2, C138, D041, D083, M222, M236, and M238). 
 
6.4.1.2 Waste Material Parameters  
  
The WMPs for waste stream LA-CIN01.001 were based on the descriptions of waste 
packaged into 2,470 containers.  This waste stream is greater than 50 percent by 
volume of cemented TRU waste (References C138, D041, D083, and M222).  
  
The WMPs for waste stream LA-CIN01.001 were estimated by reviewing the waste 
container inventory records for 2,470 containers packaged from 1979 through 2006.  
The waste container inventory provides a volume for waste materials packaged.  By far 
the predominant WMP was solidified inorganic and organic material.  However, from 
1979 through 1987, the solidified matrix was packaged into one-gallon steel cans.  
These cans were considered mixing containers and not layers of confinement.  
Therefore, the cans were considered part of the waste.  From 1988 through 2006, the 
concrete was mixed as a monolith in a rigid polyethylene liner inside the 55-gallon drum.  
As with the one-gallon cans, LANL considered the liner a mixing container and not a 
layer of confinement.  Therefore, the liner was also considered part of the waste for 
WMP purposes.  These calculations conclude that the relative waste weight 
percentages for organic waste materials (primarily rigid polyethylene liners) and 
inorganic waste materials (primarily solidified inorganic and organic materials and  
one-gallon cans) for waste stream LA-CIN01.001 are 0.61 percent and 99.39 percent, 
respectively.  The results of the assessment are presented in Table 11, Waste Stream 
LA-CIN01.001 Waste Material Parameter Estimates. 
 
The statistical analysis of the data is documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 8). 



CCP-AK-LANL-006, Rev. 13  Effective Date:  02/10/2014 
CCP Acceptable Knowledge Summary Report Page 118 of 229 
 

  

Controlled 
Copy 

Table 11.  Waste Stream LA-CIN01.001 Waste Material Parameter Estimates 
  

Waste Material Parameter Avg. Weight Percent Weight Percent Range  
Iron-based Metals/Alloys 3.43% 0.0 – 97.29%  
Aluminum-based Metals/Alloys 0.00%  0.0 – 0.0% 
Other Metals 0.00% 0.0 – 0.0% 
Other Inorganic Materials 0.00% 0.0 – 0.0% 
Cellulosics 0.00% 0.0 – 0.0% 
Rubber 0.00% 0.0 – 0.0% 
Plastics (waste materials)  0.61% 0.0 – 3.31% 
Organic Matrix 0.00% 0.0 – 0.0% 
Inorganic matrix (solidified 
inorganic and organic 
materials) 

95.96% 2.71 – 98.99% 

Soils/Gravel 0.00% 0.0 – 0.0% 
Total Organic Waste Avg. 0.61%   
Total Inorganic Waste Avg. 99.39%   
 
6.4.2 Radiological Characterization  
  
6.4.2.1 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242 
  
The primary plutonium material type inputs for the plutonium recovery process are listed 
in Section 5.4.2.2, Table 3.  However, other MTs are occasionally introduced as feed 
material.  The assignment of MTs is used to describe the isotopic composition of 
common blends of radioactive materials used within the DOE complex (References 
C186, C194, C209, C219, C222, D025, D073, D074, D076, D080, D083, M222, M283, 
M295, and M309).  
 
Recovery operations are not expected to alter the plutonium isotopic ratios of the feed 
material.  The material type used in the operation generating each waste item is 
documented on generator records; however, cross-contamination of equipment with 
different material types can lead to variable material types detected by radioassay 
(References D025, M222, M236, and M238). 
 
The primary MT that feeds into the Pu-238 operations described in this report is heat 
source grade plutonium (MT 83), and these operations are not expected to alter the 
plutonium isotopic ratios of the feed material.  Section 5.4.2.2, Table 3, identifies the 
isotopic distribution of MT 83 based on 100 isotopic analyses which were decay 
corrected assuming the material was not chemically separated for 45 years 
(References  C125, C186, C194, C209, C219, C222, D073, D074, D076, D080, D083, 
M283, M295, and M309). 
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6.4.2.2 U-233, U-234, U-235, and U-238  
 
U-233 and U-238 are not normally components of the plutonium MTs handled at PF-4. 
U-235 is present from the decay of Pu-239 only at 0.1 percent by weight of the total 
plutonium content.  However, all three isotopes have been introduced as special 
material.  In addition, uranium-plutonium oxide mixtures have been processed to 
recover the plutonium.  Significant quantities of U-234 will be present from the decay of 
Pu-238 in waste originating from heat source plutonium operations (References C222, 
D025, and D076).  
 
In general, uranium and its isotopes are expected to be present only at trace levels, if at 
all, if the feed material did not purposely contain uranium.  However, some reactor fuel 
development, uranium-plutonium separation, and pit disassembly operations have 
uranium material as the feed material.  The primary uranium MT inputs are listed in 
Section 5.4.2.2, Table 4 (Reference D080). 
 
U-234 content must be estimated since this isotope cannot be reliably measured using 
NDA techniques (Reference C001).  The MT provides the basis for estimating an upper 
bound for U-234 based on the rate of decay of the precursor, Pu-238, and the 
assumption that there is no other source of uranium in the waste material.  The content 
of U-234 in the Pu-239 MTs is calculated as the sum of the contributions expected from 
decay of Pu-238 and from uranium input to the operation, with the value of  
0.014 conservatively used for the ratio of abundances of U-234 to U-235 in typical 
uranium MTs.  The standard uranium MTs provide an estimate of the ratio of U-234 to 
U-235 where one of the MTs listed in Section 5.4.2.2, Table 4, is an indicated MT in the 
waste container (References D025 and D083). 
 
6.4.2.3 Am-241 
 
AK on the MT inputs provides the basis for estimating an upper bound for  
Am-241 content based on the rate of decay of the precursor, Pu-241.  The purpose of 
such bounding calculations is to provide a basis for identifying significant enrichment or 
depletion of Am-241 based on radioassay results for individual waste containers.  The 
calculations assume that (a) none of these isotopes were initially present in the material, 
(b) the oldest plutonium material in inventory dates back to January 1, 1960, and (c) the 
legacy waste was packaged on January 1, 1996, making it 36 years old at that time.  In 
general, wastes from the plutonium recovery process are enriched with Am-241, 
because a primary intent of the recovery process is to reduce the americium content of 
the retained plutonium (References C222, D025, and D083). 
 
No correlation is expected among the different radioelements, Pu, Np, U, Pa, or Am.  
The differences in valence states and chemical affinities among these elements are 
expected to result in substantial fractionation during several recovery operations, 
including ion exchange, solvent extraction, hydroxide precipitation, and dissolution 
(References D025 and D083).  
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6.4.2.4 Other Radionuclides Present Due to Decay 
 
Other radionuclides will be present in most of the wastes from the decay of a plutonium 
isotopic precursor or as a contaminant in the feed material.  Refer to Section 5.4.2.4 for 
a discussion of Np-237, Am-243, Pa-231, and Ac-227 decay products  
(References C067, C073, C208, C209, D025, D080, and D083). 
 
6.4.2.5 Cs-137 and Sr-90 
 
Cs-137 
 
Cs-137 is a product of the spontaneous fission of Pu-238, Pu-239, and especially 
Pu-240.  Cs-137 is also a trace contaminant in purified plutonium from the production 
reactors (References C067 and C073).  In the latter case, the remaining cesium could 
be on the order of 0.5 ng/g plutonium.  In the former instance, the formation of  
Cs-137 due to spontaneous fission would lead to about 0.4 pg/g plutonium in plutonium 
that is ten years old.  Because Cs-137 due to spontaneous fission is about a factor of a 
thousand less than that due to residual contamination from the original separation on 
the production fuel, the latter is the dominant source of cesium in waste  
(References C208, C209, D025, and D083). 
 
Sr-90 
 
Based on interviews with an SME, no spent nuclear fuel or other material containing 
Sr-90 were introduced into the TRU waste streams (Reference C076).  No references or 
procedures related to spent fuel processing were located in the AK investigation of 
records.  No generator documents (WODF, DWLS, TWSR, and WPF) identified spent 
fuel or Sr-90 as inputs or as present in the waste.  During review of WPFs and database 
records from the waste storage facility (TA-54), use of material containing Sr-90 was not 
identified (References C139 and C208).  However, because of the requirement that an 
estimate of Sr-90 content be made, the following approach is taken.  In plutonium 
production runs, Cs-137 and Sr-90 are produced at approximately the same level.  
These two nuclides have very similar half-lives (~ 30 y) and will therefore be present at 
roughly the same activity level prior to commencement of any processing operations.  If 
it is assumed that strontium and cesium are not fractionated from one another during 
chemical processing, Cs-137 may be used as a marker for Sr-90 activity at a ratio of  
1:1 (References D025 and D083). 
 
6.4.2.6 Other Radionuclides Introduced as Feed Material 
 
Refer to Section 5.4.2.6 and Table 5 for a discussion of secondary radionuclides that 
are also present in this waste stream due to operations involving feed materials other 
than plutonium.  The list of radionuclides includes Ac-227, Am-241, Am-243, Ce-144, 
Cm-244, Np-237, Pa-231, Pu-238, Th-230, Th-232, U-233, U-235, and U-238 
(References C067, C076, C108, D025, and D083). 
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6.4.2.7 Estimated Predominant Isotopes and 95 percent Total Activity 
 
Radionuclide data established by the PF-4 waste generator on a container basis and 
container data from the Area G waste storage records were evaluated to determine the 
relative radionuclide weight and activity for waste stream LA-CIN01.001.  This 
evaluation was performed using the combined data for all containers in this waste 
stream.  From this evaluation, the two predominant isotopes for the waste stream are 
Pu-239 and U-238, while over 95 percent of the total activity in the waste stream is from 
Am-241, Pu-238, Pu-239, and Pu-241.  It should be noted that although U-238 is the 
most prevalent radionuclide by mass in the waste stream, U-238 was reported in only 
204 containers.  Table 12, Estimated Radionuclide Distribution in LA-CIN01.001, 
identifies the relative radionuclide weight and activity percent of expected radionuclides 
over the entire waste stream based on the container data evaluated.  As illustrated in 
Table 12, the radionuclide weight percent of individual radionuclides varies greatly on a  
container-by-container basis.  Because of this variability in container loadings, some 
containers will not contain the waste stream predominant radionuclides but may contain 
other radionuclides expected in this waste stream (References C133, C139, C180, 
C232, C234, D041, and M307). 
 
6.4.2.8 Use of Radionuclide Isotopic Ratios 
 
For waste containers where direct measurement does not yield useable isotopic ratio 
information, AK may be used to supplement direct measurement data in accordance 
with the WIPP-WAC (Reference 3).  The ratios that may be used are those identified in 
Section 5.4.2.2, Tables 3 and 4, in conjunction with the corresponding nuclear material 
type identified by the waste generator on a container basis.  The specific use and 
confirmation of AK related to WIPP-certified assay measurements of containers in this 
waste stream is documented in the memorandum written in accordance with the 
requirements of CCP-TP-005 (Reference 8). 
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Table 12.  Estimated Radionuclide Distribution in LA-CIN01.001   
  

Radionuclide 
Total 

Nuclide 
Weight%1,5 

Total 
Nuclide 

Curie%2,5 

Nuclide Wt% 
Range for 
Individual 

Containers3,5 

Nuclide Ci% 
Range for 
Individual 

Containers4,5 

Expected 
Present 

WIPP Required Radionuclides 
Am-241 0.60% 31.62% 0 - 98.22% 0 - 99.85% Yes 
Pu-238 0.01% 3.61% 0 - 86.52% 0 - 98.74% Yes 
Pu-239  9.82% 9.36% 0 - 96.42% 0 - 37.04% Yes 
Pu-240 0.74% 2.57% 0 - 20.66% 0 - 4.88% Yes 
Pu-242 0.08% Trace 0 - 92.08% 0 - 0.21% Yes 
U-233 Trace Trace 0 - 52.74% 0 - 3.71% Yes 
U-234 Trace Trace 0 - 0.74% 0 - 0.09% Yes 
U-238  87.51% Trace 0 - 99.68% 0 - 0.10% Yes 
Sr-90 Trace Trace 0 - Trace 0 - Trace Yes 
Cs-137 Trace Trace 0 - Trace 0 - Trace Yes 

Additional Radionuclides 
Am-242 Trace 0.01% 0 - Trace 0 - 22.82% Yes 
Am-243 Trace Trace 0 - 1.36% 0 - 0.98% Yes 
Bk-249 Trace Trace 0 - Trace 0 - Trace Yes 
Cd-1096 Not Reported Yes 
Ce-1446 Not Reported Yes 
Cf-249 Trace Trace 0 - Trace 0 - Trace Yes 
Cm-2446 Not Reported Yes 
Na-226 Not Reported Yes 
Np-237 Trace Trace 0 - 4.63% 0 - 0.01% Yes 
Np-2396 Not Reported Yes 
Pa-2316 Not Reported Yes 
Pu-241  0.03% 52.83% 0 - 3.01% 0 - 93.99% Yes 
Pu-244 Trace Trace 0 - 0.02% 0 - Trace Yes 
Th-228 Trace Trace 0 - Trace 0 - Trace  
Th-2306 Not Reported Yes 
Th-232 0.83% Trace 0 - 94.84% 0 - Trace Yes 
U-235 0.48% Trace 0 - 74.54% 0 - Trace Yes 
U-236 Trace Trace 0 - 0.35% 0 - Trace Yes 
1. This listing indicates the total weight percent of each radionuclide over the entire waste stream.   
2. This listing indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
3. This listing is the weight percent range of each radionuclide on a container-by-container basis.  
4. This listing is the curie percent range of each radionuclide on a container-by-container basis.  
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 
6. Radionuclides not reported but suspected present from secondary radionuclides or decay. 
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6.4.3 Chemical Content Identification – Hazardous Constituents  
  
Waste stream LA-CIN01.001 has historically been managed in accordance with the 
generator site requirements and in compliance with the requirements of the New Mexico 
Environmental Department.  Based on historical waste management and LANL’s TRU 
Program (reference LANL waste stream LAMIN01-CIN), the containers in this waste 
stream were managed as hazardous and assigned the same EPA HWNs as the debris 
waste including arsenic (D004), barium (D005), cadmium (D006), benzene (D018), 
carbon tetrachloride (D019), chlorobenzene (D021), chloroform (D022), methyl ethyl 
ketone (D035), pyridine (D038), tetrachloroethylene (D039), trichloroethylene (D040), 
and F-listed solvents (F001, F002, F003, and F005).  A review of available AK 
documentation has determined that this waste is hazardous for the above constituents, 
and with the exception of F003, the HWNs were retained.  HWN F003 was not assigned 
because the waste stream does not exhibit the characteristic of ignitability.  The 
following sections describe the characterization rationale for the assignment of EPA 
HWNs.  Table 13, Waste Stream LA-CIN01.001 Hazardous Waste Characterization 
Summary, summarizes the EPA HWNs assigned to this waste stream.  The HWN 
assignments have been applied on a waste stream basis; individual containers may not 
contain all of the hazardous materials listed for the waste stream as a whole 
(References C121, C147, and D083). 
 
Table 13.  Waste Stream LA-CIN01.001 Hazardous Waste Characterization Summary 
  

Waste Stream EPA HWNs  

LA-CIN01.001 F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, 
D011, D018, D019, D021, D022, D035, D038, D039, and D040 

  
Chemical constituents of inputs are compiled from chemical lists contained in 
procedures and from SME input.  In this section, discussion of the chemical inputs is 
divided into the following categories (References C121, C147, and C197): 
 
 Process feed materials  
 Chemical Identification and Use 
 
Section 5.4.3, Table 8, provides a summary of the special nuclear material feed 
materials processed by the operations described in this report. 
 
6.4.3.1 Chemical Inputs 
 
To assign EPA HWNs, the available AK documentation is reviewed to assess chemical 
usage in the TA-55 PF-4 operations contributing to waste stream LA-CIN01.001, and 
potentially hazardous materials that may have been introduced into the waste stream.  
In addition, MSDSs are obtained for the commercial products to determine the presence 
of potentially regulated compounds.  As described in Section 5.4.3.1, Table 9, several of 
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the HWNs are assigned due to lack of analytical evidence that these constituents have 
not exceeded the regulatory thresholds.  The chemical inputs identified in Table 9 are 
used during TA-55 R&D/fabrication and associated recovery, facility and equipment 
maintenance, D&D, waste repackaging, and below-grade retrieval operations.  This 
waste is comprised of cemented liquids and residues that are generated by these 
operations.  Therefore, these constituents have the potential to contaminate this waste 
stream. 
 
6.4.3.2 F-, K-, P-,  and U-Listed Constituents 

 
Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the cemented TRU waste, LA-CIN01.001 may 
contain or be mixed with F-listed hazardous wastes from non-specific sources listed in 
40 CFR 261.31 (Reference 15).  As shown in Section 5.4.3.1, Table 9, F001, F002, 
F003, and F005 listed solvents are utilized and could potentially contaminate the waste.  
F003 constituents, including acetone, n-butyl alcohol, ethyl ether, methanol, and xylene, 
are listed solely because these solvents are ignitable in the liquid form.  The waste 
stream does not exhibit the characteristic of ignitability and therefore F003 is not 
assigned.  Waste stream LA-CIN01.001 is assigned F-listed EPA HWNs F001, F002, 
and F005 for potential 1,1,1-trichloroethane, benzene, carbon tetrachloride, 
chlorobenzene, Freon TF (1,1,2-trichloro, 1,2,2-trifluoroethane), methylene chloride, 
methyl ethyl ketone, pyridine, tetrachloroethylene, toluene, and trichloroethylene 
contamination (References  C121, C147, and D083). 
 
At one time, HWN P120 was applied to certain drums generated in 1998 because of the 
temporary use of vanadium pentoxide for about six months in that year.  Based upon 
investigation into the way the material was handled, this code is not assigned to this 
waste stream.  A P120 assignment would be used only if waste resulted from spillage of 
this material or from disposal of un-reacted/unspent material.  No un-reacted/unspent 
material was disposed of in TRU waste drums.  In addition, no significant spill of this 
material occurred.  If a spill had occurred, suitable records would exist (e.g., incident 
reports, waste profile forms).  The absence of such documentation, coupled with 
information obtained through interviews of people who worked with the material, 
indicates that a P120 assignment is not necessary (References C061, C147, and 
D083). 
  
Beryllium may be present in the waste stream, but does not meet the definition of a 
P015-listed waste.  Available AK did not identify beryllium powder as a constituent in 
this waste stream.  During processing within P/S Codes PU and PUB, beryllium from 
Pu-Be sources is dissolved with the plutonium in acid, and after dissolution, the 
beryllium is either precipitated or in the contaminated solution is sent to the RLWTF at 
TA-50.  The precipitate is not included in this waste stream.  Beryllium from metal 
operations, in general, is in the form of classified shapes and is therefore not in this 
waste stream.  In some cases, beryllium turnings are generated during machining 
operations.  However, these turnings are not expected to be in this homogeneous waste 
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stream.  The beryllium contaminated waste from the material reclamation process was 
debris and would also not be in this waste stream.  Individual containers in waste 
stream LA-CIN01.001 will contain less than one weight percent beryllium (References 
14, C121, C122, C147, C156, and M283). 
 
Hydrofluoric acid was used or present in the facility and operations potentially 
contaminating the cemented TRU waste; however, a U134 HWN assignment would   
only be applicable if the waste resulted from a spill or disposal of unused material.  
There is no documented spill of this material present.  In addition, there is no record of 
unused hydrofluoric acid being disposed of in this waste stream (References C121, 
C155, D002, and D025). 
 
Waste stream LA-CIN01.001 does not contain and is not mixed with a discarded 
commercial chemical product, an off-specification commercial chemical product, or a 
container residue or spill residue thereof.  Constituents identified were further 
researched and a determination was made that waste does not meet the definition of a 
listed waste in 40 CFR 261.33 (Reference 15).  The material in this waste stream is not 
hazardous from specific sources since it is not generated from any of the processes 
listed in 40 CFR 261.32 (Reference 15).  Therefore, this waste stream is not a K-, P-, or 
U-listed waste stream (Reference C121). 
 
6.4.3.3 Toxicity Characteristic Constituents 
 
Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the cemented TRU waste, LA-CIN01.001 may be 
contaminated with toxicity characteristic compounds as defined in 40 CFR 261.24 
(Reference 15) as summarized in Section 5.4.3.1, Table 9.  Where a constituent is 
identified and there is no quantitative data available to demonstrate that the 
concentration of a constituent is below regulatory threshold levels, the applicable EPA 
HWN is added to the waste stream.  The AK also identified the potential presence of 
organic toxicity characteristic compounds that are assigned the more specific F-listed 
EPA HWNs.  Although these organic characteristic compounds are covered by the 
assignment of the F-listed EPA HWNs, the toxicity characteristic EPA HWNs are also 
assigned to the waste stream for consistency with historical site waste coding.  Waste 
stream LA-CIN01.001 is assigned the following HWNs:  D004, D005, D006, D007, 
D008, D009, D010, D011, D018, D019, D021, D022, D035, D038, D039, and D040 
(References C121, C147, D050, and D083). 
  
6.4.3.4 Ignitables, Corrosives, and Reactives 
 
The homogeneous material in waste stream LA-CIN01.001 does not meet the definition 
of ignitability as defined in 40 CFR 261.21 (Reference 15).  Ignitable chemicals       
(e.g., acetone, hexane) are used or present in the facility and operations potentially 
contaminating this waste stream.  However, D001 (ignitability) does not apply to 
because:  (a) the solid waste is not liquid, and verification that there are no prohibited 
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liquids in the waste is performed prior to certification; (b) the solid waste does not 
spontaneously ignite at standard pressure and temperature through friction, absorption 
of moisture, or spontaneous chemical changes; (c) the solid waste is not an ignitable 
compressed gas; and (d) there are no oxidizers present that can stimulate combustion.  
For example, evaporator salts (i.e., nitrate salts) solidified/stabilized in cement would not 
stimulate combustion and; therefore, would not meet the definition of an oxidizer.  The 
materials in the waste stream are therefore not ignitable wastes (D001) (References 
C121, C147, C201, C203, D071, D083, P096, P102, and P187). 
 
The homogeneous material in waste stream LA-CIN01.001 is not liquid and does not 
contain unreactive corrosive chemicals; therefore, it does not meet the definition of 
corrosivity as defined in 40 CFR 261.22 (Reference 15).  Corrosive chemicals         
(e.g., hydrofluoric acid, nitric acid, potassium hydroxide, sodium hydroxide) are used or 
present in the facility and operations potentially contaminating this waste stream.  
However, D002 (corrosivity) does not apply because the solid waste is not a liquid, and 
verification that there are no prohibited liquids in the waste is performed prior to 
certification.  The materials in the waste stream are therefore not corrosive wastes 
(D002) (References C121, C147, C194, D071, D083, P096, and P102). 
 
The homogeneous material in waste stream LA-CIN01.001 does not meet the definition 
of reactivity as defined in 40 CFR 261.23 (Reference 15).  Reactive chemicals            
(e.g., perchloric acid, sodium metal) are used or present in the facility and operations 
potentially contaminating this waste stream.  However, D003 (reactivity) does not apply 
because the waste is stable and will not undergo violent chemical change without 
detonating.  The waste will not react violently with water, form potentially explosive 
mixtures with water, or generate toxic gases, vapors, or fumes when mixed with water.  
The waste does not contain reactive cyanide or sulfide compounds.  There is no 
indication that the waste contains explosive materials, and it is not capable of 
detonation or explosive reaction.  The materials in the waste stream are therefore not 
reactive wastes (D003) (References, C121, C147, C201, C202, D071, and D083).   
 
Controls have also been in place to ensure the exclusion of ignitable, corrosive, and 
reactive constituents.  Section 5.4.3.4 provides a detailed list of TA-55 controls that 
apply to all waste streams.  In addition, the absence of prohibited items is verified 
through RTR of each waste container (References D037, D041, D049, D083, P090, 
P096, P097, P102, and P165). 
  
6.4.3.5 Polychlorinated Biphenyls (PCBs) 
 
Based on documentation in procedures reviewed during the AK investigation and 
summarized in lists of inputs documented in the TA-55 process reports, no sources of 
PCBs are introduced into waste stream LA-CIN01.001.  In the cement fixation operation 
(P/S Codes CF and HP), oils are sometimes added to drums of cemented waste.  They 
are added to the 55-gallon drums of cement in small quantities (maximum of six liters).  
The oils are primarily vacuum pump oils, along with some oils used in heat-treating 
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(cooking or silicone oils) or in grinding.  None of these oils are known to contain PCBs.  
All transformers known to contain PCBs have been tracked from initiation of recovery 
operations.  When any transformer oil is drained, the oil is handled by a subcontractor 
who is wholly responsible for its disposal; this oil does not enter the LANL disposal 
operations.  Therefore, this waste stream is not regulated as a TSCA waste under 
40 CFR 761 (References 18, C096, C147, C201, D080, D083, P012, and P162). 
 
6.4.3.6 Flammable Volatile Organic Compounds 

 
The cement fixation process immobilizes aqueous and organic liquids with low 
plutonium concentrations, evaporator bottoms, and salts in cement.  Based on review of 
AK relative to chemicals used or present in TA-55, trace quantities of Flammable 
Volatile Organic Compounds (FVOCs) may be present in the materials prior to 
processing and therefore an evaluation of potential FVOC concentrations was 
performed.  
 
The cement fixation process primarily immobilizes the materials listed above; however, 
historically filtered solids and fines were also sometimes cemented, but this is no longer 
done.  Reagents used during this operation include cement accelerator, gypsum 
cement, nitric acid (pH adjustment), organic liquid emulsifier, Portland cement, silicone 
defoamer, sodium citrate retarder, sodium hydroxide, and phthalate and phosphate 
buffer solutions for pH meter calibration.  The waste materials were adjusted to a 
specific pH and stirred directly with gypsum or Portland cement into a one-gallon can 
inside the glovebox or 55-gallon drum attached to the glovebox.  The cement fixation 
process is performed in a closed system, which prevents any introduction of extraneous 
material such as flammable compounds (References C171, C200, D008, D036, and 
D078). 
 
The estimated waste weight percentages for inorganic waste materials (solidified 
inorganic and organic materials and one-gallon cans) and organic waste materials  
(rigid polyethylene liners) for this waste stream are 99.39 percent and 0.61 percent, 
respectively.  In addition, the results of available headspace gas sampling and analysis 
of 50 drums in this waste stream indicated that FVOCs are not present in significant 
amounts.  The total FVOCs measured for each of the drums is well below 500 ppm.  
Based on the final waste form and sample data, containers in waste stream  
LA-CIN01.001 are not expected to exceed a total FVOC concentration of greater than or 
equal to 500 ppm (References 8 and C184). 
 
6.4.4 Prohibited Items 
 
6.4.4.1 Compressed Gases, Liquids, Nonradionuclide Pyrophorics, Sealed Containers  

> Four Liters In Volume, >1 Percent Radionuclide Pyrophorics, and >200 
mrem/hr Waste 
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Refer to Section 5.4.4.1 for a detailed evaluation of compressed gases, liquids, 
nonradionuclide pyrophorics, sealed containers greater than four liters in volume, 
>1 percent radionuclide pyrophorics, and >200 mrem/hr waste in TA-55 waste streams. 
 
6.4.4.2 Remediation Of Prohibited Items 
 
Prohibited items are known to be present.  Procedures allowed containers greater than 
four liters, sealed with tape, to be used for waste packaging until WIPP certification 
procedures were implemented.  In addition, the potential for prohibited quantities of 
liquid due to dewatering is anticipated.  Lead shielding is used to increase handling 
safety, and thick shielding can obscure RTR observations (References C142,  
C143, D050, D083, and U005). 
 
Prohibited items are detected by RTR and reported with the characterization results.  
Waste containers with prohibited items are segregated then dispositioned appropriately 
and/or repackaged, during which time liquids are absorbed, sealed containers greater 
than four liters are opened, and other items removed and segregated if necessary prior 
to certification and shipment.  Some secondary waste generated during remediation and 
repackaging operations may be added to the waste containers, including but not limited 
to:  absorbent (e.g., Waste Lock 770), alkaline batteries, Fantastik bottles used during 
decontamination, miscellaneous hand tools, paper/plastic tags and labels, plastic/metal 
wire ties, PPE, plastic sheeting used for contamination control, rags and wipes 
(Kimwipes), and original packaging material (e.g., plastic bags, plywood sheathing, rigid 
liner lids cut into pieces) (References C150, C177, D083, M316, P154,  P158, and 
P203). 
 
6.5 Waste Packaging 
 
Waste packaging procedures for waste streams have been modified several times since 
the beginning of plutonium operations in PF-4 and containers in this waste stream 
include a variety of configurations with up to six layers of confinement.  Historically 
cemented TRU waste could have been packaged in a vented 30-gallon drum.  
However, it is expected that cemented TRU waste from waste management operations 
would usually be packaged into a DOT 7A, Type A 55-gallon steel drum.  Waste may be 
placed into plastic bags and mixed with cement (e.g., Portland cement) and water by 
hand-kneading.  After cementation the bags were placed in cans and loaded into  
55-gallon drums.  Waste may be mixed with cement directly in cans and packaged into 
a 55-gallon drum with up to two plastic liner bags ranging from 5-mil to 12-mil.  The 
typical arrangement of cans in the drum was five layers with each layer containing 
seven cans for a total of 35 cans.  However, more or less cans could be present in a  
55-gallon drum.  The arrangement varied including placing inner cans with cement into 
larger cans and/or plastic bags.  Cans with americium oxide were placed in the center of 
the drum.  The inner cans were typically one-gallon in size; however, cans ranging in 
size from one quart to five gallon cans were used.  The inner cans may include slip-top 
(also referred to as slip-fit) lids or tabbed pry-off lids with or without tape used to secure 
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the lid.  The inner cans may or may not include shielding (e.g., lead liner).  Waste may 
also be mixed with cement in a 90-mil/125-mil rigid polyethylene liner and packaged in a 
55-gallon drum with up to two plastic liner bags.  A cemented can of americium oxide 
could be included in the drum and it would be placed approximately midway down into 
the cement.  However, personnel involved in the packaging of cemented waste believe 
this option was never used.  When the drum was full the plastic liner bags were closed 
using the twist and tape method or the twist, tie, and tape method.  The above 
packaging configurations typically, but not always, included 1/16-inch thick shielding 
(e.g., lead liner).  The shielding (e.g., lead liner) consisted of two 1/16 inch thick discs, 
placed at the top and bottom of a 1/16-inch thick lead sheet fitted to the inside of the 
drum wall.  If necessary, one or more 2-inch thick Styrofoam discs were placed on top 
of the outer plastic liner bag as bracing for the top circular lead disc (References C140, 
C226, C228, D041, D083, M252, P090, P152, P153, P179, P188, and U005). 
 
Since 1995, several changes have been introduced to the packaging procedures.  Liner 
bags could still be present, but they are typically closed by folding, not by taping.  All 
waste packages (i.e., drums) are vented with approved filter vents prior to disposal  
(e.g., Nucfil-013).  Since 1997, plastic bags with filters are typically used  
(References P091, P152, P153, P164, P166, P167, P168, P169, P178, and U005). 
 
Beginning in 2006, several additional changes were introduced to the packaging 
procedures.  The waste is still mixed with cement in a rigid polyethylene liner which is 
contained in a single plastic liner bag.  A plastic bag skirt of the same material is 
attached to the rigid polyethylene liner on the inside of the drum-out bag for 
contamination control.  The bag skirt is pushed down into the container once the mixing 
is complete to expose a clean drum-out bag.  The drum-out bag is gathered into a tight 
bundle, sealed (e.g., with tape, plastic cable ties), and cut to remove the drum from the 
glovebox.  Cemented waste is no longer packaged with a 1/16-inch thick shielding  
(e.g., lead liner) and Styrofoam discs.  Remediated/repackaged waste may be 
packaged with or without a single plastic liner bag with one of the following drum 
configurations depending on the remediation facility:  no liner, a fiberboard liner, a POC, 
or a 90-/125-mil rigid polyethylene liner without lid.  Waste placed into a POC may be 
packaged into a single filtered plastic bag which may include a fiberboard liner/sleeve 
inside the plastic bag.  POCs contain a pipe component in a 55-gallon drum that is lined 
with a punctured rigid liner with packing material between the pipe component and liner 
(References C164, P159, P171, P172, P175, and P195). 
 
During waste management and drum storage activities following initial waste 
generation, 55-gallon drums have been overpacked larger drums (i.e., 85-gallon drums 
or larger) or SWBs to correct/address external contamination, FGE limits, and drum 
integrity problems such as pin hole corrosion, dents, etc.  If drums are overpacked in an 
SWB (up to four 55-gallon), no closed liner bags are used in the SWB (References 
C138, D018, D024, D068, M222, P092, P098, P117, P158, P166, and P167). 
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RTR will confirm waste stream TRUCON code LA126/226.  However, TRUCON code 
LA114/214 has been identified as suitable for individual containers in this waste stream.  
This TRUCON code may be assigned for the eventual certification and transportation of 
payload containers in this waste stream pending further evaluation by the Waste 
Certification Official of container-specific information.  Vent dates for individual 
containers are provided in the AK Tracking Spreadsheet (References 9, 14, C002, 
C138, and M296). 
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7.0 REQUIRED WASTE STREAM INFORMATION:  LA-MIN02-V.001  
  
This section presents the mandatory waste stream AK required by the WIPP-WAP 
(Reference 1).  Attachment 1 of CCP-TP-005 (Reference 8) provides a list of the TRU 
waste stream information required to be developed as part of the AK record. 
  
7.1 Area and Building of Generation  
  
All of the absorbed waste covered by this report originated from TA-55 R&D/fabrication 
and associated recovery, facility and equipment maintenance, D&D, waste repackaging, 
and below-grade retrieval operations described in Section 4.4.  Container-specific 
records are reviewed for each container to verify the physical composition and origin of 
the waste stream inventory (References C154, C181, M222, and M242).  
  
7.2 Waste Stream Volume and Period of Generation  
  
Waste stream LA-MIN02-V.001 is mixed absorbed waste generated from 1980 to 
present.  Table 14, LA-MIN02-V.001 Approximate Waste Stream Volume, summarizes 
the current volume of this waste stream.  The future projection of additional generation 
of this waste stream is approximately 0.21 cubic meters per year.  There is no projected 
end date for the termination of operations that generate this waste stream (References 
C152, C154, C181, C232, C235, D041, M222, and M242).  
  
Table 14.  LA-MIN02-V.001 Approximate Waste Stream Volume  
  

Containers Volume (cubic meters)  
450 55-gallon drums (includes POCs) 94.5  

4 85-gallon drums 1.28 
1 SWB 1.88 

455 Total 97.66  
  
7.3 Waste Generating Activities   
  
Absorbed waste is generated by or originated from materials used during  
TA-55 R&D/fabrication and associated recovery, facility and equipment maintenance, 
D&D, waste repackaging, and below-grade retrieval operations described in detail in 
Section 4.4 and includes (References D041 and D083):  
  
 Preparing ultra-pure plutonium metals, alloys, and compounds  
 
 Preparing (on a large scale) specific alloys, including casting and machining 

these materials into specific shapes  
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 Determining high-temperature thermodynamic properties of plutonium  
 
 Reclaiming plutonium from scrap and residues produced by numerous feed 

sources  
 
 Disassembling components for inspection and analysis  
 
 Manufacturing of parts on a limited basis  
 
 Processing mixtures of plutonium and uranium oxides for reactor fuels  
 
 Pu-238 generator and heat source R&D, fabrication, testing, and recycling  
  
7.4 Type of Wastes Generated  
  
This section describes the process inputs, Waste Matrix Code assignment, WMPs, 
radionuclide contaminants, and RCRA hazardous waste determinations for waste 
stream LA-MIN02-V.001.  The waste stream is characterized based on knowledge of 
the materials, knowledge of the operations generating the waste, and physical 
descriptions of the waste.   
  
7.4.1 Material Input Related to Physical Form  
  
Waste stream LA-MIN02-V.001 consists primarily of inorganic particulate waste 
generated in TA-55.  The waste is largely comprised of TRU waste such as liquids and 
solids absorbed or mixed with absorbent (e.g., Ascarite II [sodium hydroxide coated 
silicate], diatomaceous earth [silica and quartz], kitty litter [clay], vermiculite [hydrated 
magnesium aluminum iron silicate], and/or zeolite [aluminosilicate mineral]).  Examples 
of absorbed liquids include acids (e.g., hydrochloric acid, hydrofluoric acid, and nitric 
acid); carbon tetrachloride; ethylene glycol; kerosene; methanol; methylene chloride; 
silicone based liquids (e.g., silicone oil); tetrachloroethylene; tributyl phosphate; 
trichloroethylene; and various types of oils including hydraulic, vacuum pump, grinding, 
and lapping (mixture of mineral oil and lard).  Solids mixed with absorbents are typically 
evaporator salts (i.e., nitrate salts).  The waste is also expected to contain heavy metals 
such as cadmium, chromium, and lead.  Liquids and solids not absorbed or mixed with 
absorbent are often cemented and disposed of separately in waste stream                 
LA-CIN01.001.  A small fraction of debris waste (less than 50 percent by volume) 
including plastic packaging, metal packaging, lead (e.g., shielding), PPE, and metal 
fines may also be present.  Finally, some secondary waste generated during 
remediation/repackaging operations may be added to the waste containers, including 
but not limited to:  absorbent (e.g., Waste Lock 770 [sodium polyacrylate]), alkaline 
batteries, Fantastik bottles used during decontamination, miscellaneous hand tools, 
paper/plastic tags and labels, plastic/metal wire ties, PPE, plastic sheeting used for 
contamination control, rags and wipes (Kimwipes), and original packaging material   
(e.g., metal, plastic bags, plywood sheathing, rigid liner lids cut into pieces) 
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(References C005, C035, C080, C094, C150, C177, C232, D007, D025, D032, D036, 
D041, D080, D083, M064, M142, M242,  M286, and M316). 
7.4.1.1 Waste Matrix Code  
  
Based on the evaluation of the materials contained in this waste stream and LANL 
waste management practices, this waste stream is comprised of greater than 
50 percent by volume of absorbed waste.  Therefore, Waste Matrix Code S3110, 
Inorganic Particulate Waste, is assigned to waste stream LA-MIN02-V.001 
(References 2, C154, D041, D083, M222, and M242).   
 
7.4.1.2 Waste Material Parameters  
  
The WMPs for waste stream LA-MIN02-V.001 were based on the descriptions of waste 
packaged into 339 containers.  This waste stream is greater than 50 percent by volume 
of absorbed waste (References C154, C232, D041, D083, M222, and M242).  
  
The WMPs for 49 containers were calculated assuming that approximately one gallon of 
absorbed waste was placed into either a 5-mil plastic bag or a one-gallon can, and 
subsequently placed in a bag-out bag prior to being placed in a drum.  A conservative 
approach was taken with respect to the absorbed liquid.  Unless specified otherwise, 
the liquid absorbed was assumed to be an organic matrix.  Vermiculite, for example, is 
known to absorb approximately 250 percent of its weight in liquid; therefore, the 
vermiculite/organic matrix would be considered to be greater than 50 percent organic 
matrix.  The WMPs for 290 containers were calculated assuming a 1 to 1.5 ratio of 
evaporator salts (i.e., nitrate salts) mixed with an inorganic absorbent material         
(e.g., zeolite, kitty litter).  The average weights of absorbed waste, metal cans, and   
bag-out bags were used in the calculations.  Average, minimum, and maximum WMP 
weight percentages were calculated using this data.  These calculations conclude that 
the relative waste weight percentages for organic waste materials (primarily absorbed 
organic liquids and plastic bags) and inorganic waste materials (primarily absorbed 
inorganic solids and steel cans for waste stream LA-MIN02-V.001 are 15.13 percent 
and 84.87 percent, respectively.  The results of the assessment are presented in    
Table 15, Waste Stream LA-MIN02-V.001 Waste Material Parameter Estimates. 
 
The statistical analysis of the data is documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 8). 
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Table 15.  Waste Stream LA-MIN02-V.001 Waste Material Parameter Estimates 
  

Waste Material Parameter Avg. Weight Percent Weight Percent Range  
Iron-based Metals/Alloys 4.65% 0.00% – 9.17% 
Aluminum-based Metals/Alloys 0.00% 0.00% – 0.00% 
Other Metals 0.00% 0.00% – 0.00% 
Other Inorganic Materials 0.00% 0.00% – 0.00% 
Cellulosics 0.00% 0.00% – 0.00% 
Rubber 0.00% 0.00% – 0.00% 
Plastics (waste materials) 4.57% 2.90% – 14.37% 
Organic Matrix 10.56% 0.00% – 73.09% 
Inorganic Matrix 80.22% 0.00% – 93.20% 
Soils/Gravel 0.00% 0.00% – 0.00% 
Total Organic Waste Avg. 15.13%   
Total Inorganic Waste Avg. 84.87%   
  
7.4.2 Radiological Characterization  
  
7.4.2.1 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242 
  
The primary plutonium material type inputs for the plutonium recovery process are listed 
in Section 5.4.2.2, Table 3.  However, other MTs are occasionally introduced as feed 
material.  The assignment of MTs is used to describe the isotopic composition of 
common blends of radioactive materials used within the DOE complex (References 
C186, C194, C209, C219, C222, D025, D073, D074, D076, D080, D083, M222, M283, 
M295, and M309).  
 
Recovery operations are not expected to alter the plutonium isotopic ratios of the feed 
material.  The material type used in the operation generating each waste item is 
documented on generator records; however, cross-contamination of equipment with 
different material types can lead to variable material types detected by radioassay 
(References D025, M222, and M242). 
 
The primary MT that feeds into the Pu-238 operations described in this report is heat 
source grade plutonium (MT 83), and these operations are not expected to alter the 
plutonium isotopic ratios of the feed material.  Section 5.4.2.2, Table 3, identifies the 
isotopic distribution of MT 83 based on 100 isotopic analyses which were decay 
corrected assuming the material was not chemically separated for 45 years (References 
C125, C186, C194, C209, C219, C222, D073, D074, D076, D080, D083, M283, M295, 
and M309). 
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7.4.2.2 U-233, U-234, U-235, and U-238  
 
U-233 and U-238 are not normally components of the plutonium MTs handled at PF-4.  
U-235 is present from the decay of Pu-239 only at 0.1 percent by weight of the total 
plutonium content.  However, all three isotopes have been introduced as special 
material.  In addition, uranium-plutonium oxide mixtures have been processed to 
recover the plutonium.  Significant quantities of U-234 will be present from the decay of 
Pu-238 in waste originating from heat source plutonium operations (References C222, 
D025, and D076).  
 
In general, uranium and its isotopes are expected to be present only at trace levels, if at 
all, if the feed material did not purposely contain uranium.  However, some reactor fuel 
development, uranium-plutonium separation, and pit disassembly operations have 
uranium material as the feed material.  The primary uranium MT inputs are listed in 
Section 5.4.2.2, Table 4 (Reference D080). 
 
U-234 content must be estimated since this isotope cannot be reliably measured using 
NDA techniques (Reference C001).  The MT provides the basis for estimating an upper 
bound for U-234 based on the rate of decay of the precursor, Pu-238, and the 
assumption that there is no other source of uranium in the waste material.  The content 
of U-234 in the Pu-239 MTs is calculated as the sum of the contributions expected from 
decay of Pu-238 and from uranium input to the operation, with the value of  
0.014 conservatively used for the ratio of abundances of U-234 to U-235 in typical 
uranium MTs.  The standard uranium MTs provide an estimate of the ratio of U-234 to  
U-235 where one of the MTs listed in Section 5.4.2.2, Table 4, is an indicated MT in the 
waste container (References D025 and D083). 
 
7.4.2.3 Am-241 
 
AK on the MT inputs provides the basis for estimating an upper bound for Am-241 
content based on the rate of decay of the precursor, Pu-241.  The purpose of such 
bounding calculations is to provide a basis for identifying significant enrichment or 
depletion of Am-241 based on radioassay results for individual waste containers.  The 
calculations assume that (a) none of these isotopes were initially present in the material, 
(b) the oldest plutonium material in inventory dates back to January 1, 1960, and (c) the 
legacy waste was packaged on January 1, 1996, making it 36 years old at that time.  In 
general, wastes from the plutonium recovery process are enriched with Am-241 
because a primary intent of the recovery process is to reduce the americium content of 
the retained plutonium (References C222, D025, and D083). 
 
No correlation is expected among the different radioelements, Pu, Np, U, Pa, or Am.  
The differences in valence states and chemical affinities among these elements are 
expected to result in substantial fractionation during several recovery operations, 
including ion exchange, solvent extraction, hydroxide precipitation, and dissolution 
(References D025 and D083).  
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7.4.2.4 Other Radionuclides Present Due to Decay 
 
Other radionuclides will be present in most of the wastes from the decay of a plutonium 
isotopic precursor or as a contaminant in the feed material.  Refer to Section 5.4.2.4 for 
a discussion of Np-237, Am-243, Pa-231, and Ac-227 decay products  
(References C067, C073, C208, C209, D025, D080, and D083). 
  
7.4.2.5 Cs-137 and Sr-90 
 
Cs-137 
 
Cs-137 is a product of the spontaneous fission of Pu-238, Pu-239, and especially  
Pu-240.  Cs-137 is also a trace contaminant in purified plutonium from the production 
reactors (References C067 and C073).  In the latter case, the remaining cesium could 
be on the order of 0.5 ng/g plutonium.  In the former instance the formation of  
Cs-137 due to spontaneous fission would lead to about 0.4 pg/g plutonium in plutonium 
that is 10 years old.  Because Cs-137 due to spontaneous fission is about a factor of a 
thousand less than that due to residual contamination from the original separation on 
the production fuel, the latter is the dominant source of cesium in waste (References 
C208, C209, D025 and D083). 
 
Sr-90 
 
Based on interviews with an SME, no spent nuclear fuel or other material containing 
Sr-90 were introduced into the TRU waste streams (Reference C076).  No references or 
procedures related to spent fuel processing were located in the AK investigation of 
records.  No generator documents (i.e., WODF, DWLS, TWSR, and WPF) identified 
spent fuel or Sr-90 as inputs or as present in the waste.  During review of WPFs and 
database records from the waste storage facility (TA-54), use of material containing  
Sr-90 was not identified (References C154 and C208).  However, because of the 
requirement that an estimate of Sr-90 content be made, the following approach is taken.  
In plutonium production runs, Cs-137 and Sr-90 are produced at approximately the 
same level.  These two nuclides have very similar half-lives (~ 30 y) and will therefore 
be present at roughly the same activity level prior to commencement of any processing 
operations.  If it is assumed that strontium and cesium are not fractionated from one 
another during chemical processing, Cs-137 may be used as a marker for Sr-90 activity 
at a ratio of 1:1 (References D025 and D083). 
 
7.4.2.6 Other Radionuclides Introduced as Feed Material 
 
Refer to Section 5.4.2.6 and Table 5 for a discussion of secondary radionuclides that 
are also present in this waste stream due to operations involving feed materials other 
than plutonium.  The list of radionuclides includes Ac-227, Am-241, Am-243, Ce-144, 
Cm-244, Np-237, Pa-231, Pu-238, Th-230, Th-232, U-233, U-235, and U-238 
(References C067, C076, C108, D025, and D083). 
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7.4.2.7 Estimated Predominant Isotopes and 95 percent Total Activity 
 
Radionuclide data established by the PF-4 waste generator on a container basis and 
container data from the Area G waste storage records were evaluated to determine the 
relative radionuclide weight and activity for waste stream LA-MIN02-V.001.  This 
evaluation was performed using the data for the containers in this waste stream           
(if a container was repackaged, then the data from the parent container was used).  
From this evaluation, the two predominant isotopes for the waste stream are Pu-239 
and U-238 while over 95 percent of the total activity is from Pu-239, Pu-240, and       
Pu-241.  It should be noted that although U-238 is the most prevalent radionuclide by 
mass in the waste stream, U-238 was reported in only 12 containers.  Table 16, 
Estimated Radionuclide Distribution in LA-MIN02-V.001, identifies the relative 
radionuclide weight and activity percent of expected radionuclides over the entire waste 
stream based on the container data evaluated.  Radiological data was available for all of 
the waste in this waste stream.  However, some of the containers list “zero” assay 
values.  It is not known why the zero assay values are listed.  This could indicate that 
assay was not performed on these containers although they were managed as TRU 
waste.  It could also indicate low assay containers that did not contain activity levels 
above the lower limit of detection.  Finally, it could indicate measured or estimated 
plutonium mass values below 0.5 grams.  As illustrated in Table 16, the radionuclide 
weight percent of individual radionuclides varies on a container-by-container basis.  
Because of this variability in container loadings, some containers will not contain the 
waste stream predominant radionuclides but may contain other radionuclides expected 
in this waste stream (References C154, C181, C232, C235, D041, M242, and M307).    
 
7.4.2.8 Use of Radionuclide Isotopic Ratios 
 
For waste containers where direct measurement does not yield useable isotopic ratio 
information, AK may be used to supplement direct measurement data in accordance 
with the WIPP-WAC (Reference 3).  The ratios that may be used are those identified in 
Section 5.4.2.2, Tables 3 and 4, in conjunction with the corresponding nuclear material 
type identified by the waste generator on a container basis.  The specific use and 
confirmation of AK related to WIPP-certified assay measurements of containers in this 
waste stream is documented in the memorandum written in accordance with the 
requirements of CCP-TP-005 (Reference 8). 
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Table 16.  Estimated Radionuclide Distribution in LA-MIN02-V.001   
 

Radionuclide 
Total 

Nuclide 
Weight%1,5 

Total 
Nuclide 

Curie%2,5 

Nuclide Wt% 
Range for 
Individual 

Containers3,5 

Nuclide Ci% 
Range for 
Individual 

Containers4,5 

Expected 
Present 

WIPP Required Radionuclides 
Am-241 Trace 0.05% 0 - 7.64% 0 - 2.43% Yes 
Pu-238 0.01% 1.14% 0 - 83.75% 0 - 97.63% Yes 
Pu-239 23.19% 17.32% 0 - 95.29% 0 - 25.16% Yes 
Pu-240 1.63% 4.45% 0 - 16.49% 0 - 4.88% Yes 
Pu-242 0.04% Trace 0 - 35.97% 0 - 0.17% Yes 
U-2336 Not Reported 
U-234 Trace Trace 0 - Trace 0 - Trace Yes 
U-238 74.80% Trace 0 - 99.32% 0 - Trace Yes 
Sr-90 Trace Trace 0 - Trace 0 - Trace Yes 

Cs-137 Trace Trace 0 - Trace 0 - Trace  Yes 
Additional Radionuclides 

Np-237 Trace Trace 0 - 1.45% 0 - Trace Yes 
Pu-241 0.06% 77.04% 0 - 1.18% 0 - 92.46% Yes 
Pu-244 Trace Trace 0 - Trace 0 - Trace Yes 
U-235 0.26% Trace 0 - 21.07% 0 - Trace Yes 
U-236 Trace Trace 0 - Trace 0 - Trace Yes 

1. This listing indicates the total weight percent of each radionuclide over the entire waste stream.   
2. This listing indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
3. This listing is the weight percent range of each radionuclide on a container-by-container basis. 
4. This listing is the curie percent range of each radionuclide on a container-by-container basis. 
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 
6. Radionuclides not reported but suspected present from secondary radionuclides or decay. 
 
7.4.3 Chemical Content Identification – Hazardous Constituents  
  
Waste stream LA-MIN02-V.001 has historically been managed in accordance with the 
generator site requirements and in compliance with the requirements of the New Mexico 
Environmental Department.  Based on historical waste management and LANL’s TRU 
Program (Reference LANL waste stream LA-MIN02-V), the containers in this waste 
stream were managed as hazardous and assigned the same EPA HWNs as the debris 
waste stream (except for HWN D028 discussed below) including arsenic (D004), 
(D004), barium (D005), cadmium (D006), chromium (D007), lead (D008), mercury 
(D009), selenium (D010), silver (D011), benzene (D018), carbon tetrachloride (D019), 
chlorobenzene (D021), chloroform (D022), 1,2-dichloroethane (D028), methyl ethyl 
ketone (D035), pyridine (D038), tetrachloroethylene (D039), trichloroethylene (D040), 
and F-listed solvents (F001, F002, F003, and F005).  A review of available AK 
documentation has determined that this waste is hazardous for the above constituents, 
and with the exception of D028 and F003, the HWNs were retained.  An evaluation was 
performed of existing TA-55 AK source documentation and no use of 1,2-dichloroethane 
(D028) was identified.  This HWN is also not assigned to any other TA-55 waste 
streams.  LANL waste stream LA-MIN02-V originally included containers from the CMR 
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Facility at TA-3 and HWN D028 is believed to be associated with this facility only.  HWN 
F003 was not assigned because the waste stream does not exhibit the characteristic of 
ignitability.  The following sections describe the characterization rationale for the 
assignment of EPA HWNs.  Table 17, Waste Stream LA-MIN02-V.001 Hazardous 
Waste Characterization Summary, summarizes the EPA HWNs assigned to this waste 
stream.  The HWN assignments have been applied on a waste stream basis; individual 
containers may not contain all of the hazardous material listed for the waste stream as a 
whole (Reference C121, C155, and D083). 
 
Table 17.  Waste Stream LA-MIN02-V.001 Hazardous Waste Characterization 
Summary 
  

Waste Stream EPA HWNs  

LA-MIN02-V.001 F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, 
D011, D018, D019, D021, D022, D035, D038, D039, and D040 

  
Chemical constituents of inputs are compiled from chemical lists contained in 
procedures and from SME input.  In this section, discussion of the chemical inputs is 
divided into the following categories (References C121, C155, and C197): 
 
 Process feed materials  
 Chemical Identification and Use 
 
Section 5.4.3, Table 8, provides a summary of the special nuclear material feed 
materials processed by the operations described in this report. 
 
7.4.3.1 Chemical Inputs 
 
To assign EPA HWNs, the available AK documentation is reviewed to assess chemical 
usage in the TA-55 PF-4 operations contributing to waste stream LA-MIN02-V.001, and 
potentially hazardous materials that may have been introduced into the waste stream.  
In addition, MSDSs are obtained for the commercial products to determine the presence 
of potentially regulated compounds.  As described in Section 5.4.3.1, Table 9, several of 
the HWNs are assigned due to lack of analytical evidence that these constituents have 
not exceeded the regulatory thresholds.  The chemical inputs identified in Table 9 are 
used during TA-55 R&D/fabrication and associated recovery, facility and equipment 
maintenance, D&D, waste repackaging, and below-grade retrieval operations.  This 
waste is largely comprised of liquids and solids generated or contaminated from these 
operations absorbed or mixed with absorbent.  Therefore, these constituents have the 
potential to contaminate this waste stream.  
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7.4.3.2 F-, K-, P-, and U-Listed Constituents 
 

Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the absorbed waste, LA-MIN02-V.001 may contain 
or be mixed with F-listed hazardous wastes from non-specific sources listed in 40 CFR 
261.31 (Reference 15).  As shown in Section 5.4.3.1, Table 9, F001, F002, F003, and 
F005 listed solvents are utilized and potentially contaminate the waste.  F003 
constituents, including acetone, n-butyl alcohol, ethyl ether, methanol, and xylene, are 
listed solely because these solvents are ignitable in the liquid form.  The waste stream 
does not exhibit the characteristic of ignitability and therefore F003 is not assigned.  
Waste stream LA-MIN02-V.001 is assigned F-listed EPA HWNs F001, F002, and F005 
for potential 1,1,1-trichloroethane, benzene, carbon tetrachloride, chlorobenzene, Freon 
TF (1,1,2-trichloro, 1,2,2-trifluoroethane), methylene chloride, methyl ethyl ketone, 
pyridine, tetrachloroethylene, toluene, and trichloroethylene contamination (References 
C121, C155, and D083). 
 
At one time, HWN P120 was applied to certain TRU drums generated in 1998 because 
of the temporary use of vanadium pentoxide for about six months in that year.  Based 
upon investigation into the way the material was handled, this code is not assigned to 
this waste stream.  A P120 assignment would be used only if waste resulted from 
spillage of this material or from disposal of un-reacted/unspent material.  No 
un-reacted/unspent material was disposed of in TRU waste drums.  In addition, no 
documented spill of this material occurred.  If a spill had occurred, suitable records 
would exist (e.g., incident reports, waste profile forms).  The absence of such 
documentation, coupled with information obtained through interviews of people who 
worked with the material, indicates that a P120 assignment is not necessary 
(References C061, C155, and D083). 
 
Beryllium may be present in the waste stream, but does not meet the definition of a 
P015-listed waste.  Available AK did not identify beryllium powder as a constituent of 
this waste stream.  During processing within P/S Codes PU and PUB, beryllium from 
Pu-Be sources is dissolved with the plutonium in acid, and after dissolution, the 
beryllium is either precipitated or the contaminated solution is sent to the RLWTF at  
TA-50.  The precipitate is not included in this waste stream.  Beryllium from metal 
operations, in general, would be in the form of classified shapes and would therefore not 
be in this waste stream.  In some cases, beryllium turnings are generated during 
machining operations.  However, these turnings are not expected to be in this 
homogeneous waste stream.  The beryllium contaminated waste from the material 
reclamation process was debris and would also not be in this waste stream.  Individual 
containers in waste stream LA-MIN02-V.001 will contain less than one weight percent 
beryllium (References 14, C121, C122, C155, C156, and M283). 
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Hydrofluoric acid was used or present in the facility and operations potentially 
contaminating the absorbed waste; however, a U134 HWN assignment would only be 
applicable if the waste resulted from a spill or disposal of unused material.  There is no 
documented spill of this material present.  In addition, there is no record of unused 
hydrofluoric acid being disposed of in this waste stream (References C121, C155, 
D002, and D025). 
 
Waste stream LA-MIN02-V.001 does not contain and is not mixed with a discarded 
commercial chemical product, an off-specification commercial chemical product, or a 
container residue or spill residue thereof.  Constituents identified were further 
researched and a determination was made that waste does not meet the definition of a 
listed waste in 40 CFR 261.33 (Reference 15).  The material in this waste stream is not 
hazardous from specific sources since it is not generated from any of the processes 
listed in 40 CFR 261.32 (Reference 15).  Therefore, this waste stream is not a K-, P-, or 
U-listed waste stream (References C121 and C155). 
 
7.4.3.3 Toxicity Characteristic Constituents 

 
Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the absorbed waste, LA-MIN02-V.001 may be 
contaminated with toxicity characteristic compounds as defined in 40 CFR 261.24 
(Reference 15) as summarized in Section 5.4.3.1, Table 9.  Where a constituent is 
identified and there is no quantitative data available to demonstrate that the 
concentration of a constituent is below regulatory threshold levels, the applicable EPA 
HWN is added to the waste stream.  The AK also identified the potential presence of 
organic toxicity characteristic compounds that are assigned the more specific F-listed 
EPA HWNs.  Although these organic characteristic compounds are covered by the 
assignment of the F-listed EPA HWNs, the toxicity characteristic EPA HWNs are also 
assigned to the waste stream for consistency with historical site waste coding.  Waste 
stream LA-MIN02-V.001 is assigned the following HWNs:  D004, D005, D006, D007, 
D008, D009, D010, D011, D018, D019, D021, D022, D035, D038, D039, and D040 
(References C121, C155, and D083). 
  
7.4.3.4 Ignitables, Corrosives, and Reactives 
 
The homogeneous waste in waste stream LA-MIN02-V.001 does not meet the definition 
of ignitability as defined in 40 CFR 261.21 (Reference 15).  Ignitable chemicals  
(e.g., acetone, hexane) are used or present in the facility and operations potentially 
contaminating this waste stream.  However, D001 (ignitability) does not apply because:  
(a) the solid waste is not liquid, and verification that there are no prohibited liquids in the 
waste is performed prior to certification; (b) the solid waste does not spontaneously 
ignite at standard pressure and temperature through friction, absorption of moisture, or 
spontaneous chemical changes; (c) the solid waste is not an ignitable compressed gas; 
and (d) there are no oxidizers present that can stimulate combustion.  Prior to 1992, 
some nitrate salts below the DL were not sent to cement fixation for immobilization but 
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were packaged as waste.  LANL has determined that these salts do not meet the 
definition of a DOT oxidizer (i.e., they would not stimulate combustion).  However, the 
salts are being remediated/repackaged in the WCRR Facility with an inert absorbent 
material (e.g., zeolite, kitty litter).  The minimum inert absorbent material to nitrate salts 
mixture ratio is 1.5 to 1.  LANL has determined that nitrate salts, when mixed with inert 
absorbent material, would further support the managing of the waste as non-ignitable.  
This determination is based on the results of oxidizing solids testing performed by the 
Energetic Materials Research and Testing Center.  The materials in the waste stream 
are therefore not ignitable wastes (D001) (References C121, C155, C201, C203, C230, 
C231, D071, D083, D089, D090, D091, P096, P102, P187, and P198). 
 
The homogeneous material in waste stream LA-MIN02-V.001 is not liquid and does not 
contain unreactive corrosive chemicals; therefore, it does not meet the definition of 
corrosivity as defined in 40 CFR 261.22 (Reference 15).  Corrosive chemicals  
(e.g., hydrofluoric acid, nitric acid, potassium hydroxide, sodium hydroxide) are used or 
present in the facility and operations potentially contaminating this waste stream.  
However, D002 (corrosivity) does not apply because the solid waste is not a liquid, and 
verification that there are no prohibited liquids in the waste is performed prior to 
certification.  The materials in the waste stream are therefore not corrosive wastes 
(D002) (References C121, C155, C194, D071, D083, P096, and P102). 
 
The homogeneous waste in waste stream LA-MIN02-V.001 does not meet the definition 
of reactivity as defined in 40 CFR 261.23 (Reference 15).  Reactive chemicals  
(e.g., perchloric acid, sodium metal) are used or present in the facility and operations 
potentially contaminating this waste stream.  However, D003 (reactivity) does not apply 
because the waste is stable and will not undergo violent chemical change without 
detonating.  The waste will not react violently with water, form potentially explosive 
mixtures with water, or generate toxic gases, vapors, or fumes when mixed with water.  
The waste does not contain reactive cyanide or sulfide compounds.  There is no 
indication that the waste contains explosive materials, and it is not capable of 
detonation or explosive reaction.  The materials in the waste stream are therefore not 
reactive wastes (D003) (References 15, C121, C155, C201, C202, D071, and D083). 
 
Controls have also been in place to ensure the exclusion of ignitable, corrosive, and 
reactive constituents.  Section 5.4.3.4 provides a detailed list of TA-55 controls that 
apply to all waste streams.  In addition, the absence of prohibited items is verified 
through RTR of each waste container (References D037, D041, D049, D083, P090, 
P096, P097, P102, and P165). 
 
7.4.3.5  Polychlorinated Biphenyls (PCBs) 
 
Based on documentation in procedures reviewed during the AK investigation and 
summarized in lists of inputs documented in the TA-55 process reports, no sources of 
PCBs are introduced into waste stream LA-MIN02-V.001.  In the cement fixation 
operation (P/S Codes CF and HP), oils are sometimes added to drums of cemented 
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waste.  They are added to the 55-gallon drums of cement in small quantities    
(maximum of six liters).  The oils are primarily vacuum pump oils, along with some oils 
used in heat-treating (cooking or silicone oils) or in grinding.  None of these oils are 
known to contain PCBs.  All transformers known to contain PCBs have been tracked 
from initiation of recovery operations.  When any transformer oil is drained, the oil is 
handled by a subcontractor who is wholly responsible for its disposal; this oil does not 
enter the LANL disposal operations.  Therefore, this waste stream is not regulated as a 
TSCA waste under 40 CFR 761 (References 18, C096, C155, C201, D080, D083, 
P012, and P162). 
 
7.4.4 Prohibited Items 
  
7.4.4.1 Compressed Gases, Liquids, Nonradionuclide Pyrophorics, Sealed Containers 

> Four Liters In Volume, >1 Percent Radionuclide Pyrophorics, and >200 
mrem/hr Waste 

 
Refer to Section 5.4.4.1 for a detailed evaluation of compressed gases, liquids, 
nonradionuclide pyrophorics, sealed containers greater than four liters in volume, 
>1 percent radionuclide pyrophorics, and >200 mrem/hr waste in TA-55 waste streams. 
 
7.4.4.2 Remediation Of Prohibited Items  
 
Prohibited items are not expected to be present.  However, the presence of prohibited 
quantities of liquid due to dewatering or incomplete absorption is possible.  Procedures 
also allowed containers greater than four liters, sealed with tape, to be used for waste 
packaging until WIPP certification procedures were implemented.  Lead shielding was 
used to increase handling safety, and thick shielding can obscure RTR observations 
(References D025 and D083). 
 
Prohibited items are detected by RTR and reported with the characterization results.  
Waste containers with prohibited items are segregated then dispositioned appropriately 
and/or repackaged, during which time sealed containers greater than four liters are 
opened, and other items removed and segregated if necessary prior to certification and 
shipment.  Some secondary waste generated during remediation and repackaging 
operations may be added to the waste containers, including but not limited  
to:  absorbent (e.g., Waste Lock 770), alkaline batteries, Fantastik bottles used during 
decontamination, miscellaneous hand tools, paper/plastic tags and labels, plastic/metal 
wire ties, PPE, plastic sheeting used for contamination control, rags and wipes 
(Kimwipes), and original packaging material (e.g., plastic bags, plywood sheathing, rigid 
liner lids cut into pieces) (References C150, C177, D083, M316, P154,  P158, and 
P203). 
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7.5 Waste Packaging 
 
Waste packaging procedures for waste streams have been modified several times since 
the beginning of plutonium operations in PF-4 and containers in this waste stream 
include a variety of configurations with up to four layers of confinement.  Radioactively 
contaminated liquid wastes are examined to establish nuclear material content and are 
often treated or filtered prior to waste packaging.  If the liquid is TRU and determined to 
be waste, it is immobilized with an absorbent (e.g., vermiculite).  The minimum 
absorbent to liquid ratio is 3 to 1.  After the liquid is absorbed, the waste is hand 
squeezed with a rubber glove.  If any liquid is observed on the surface of the glove or 
the waste, more absorbent is added and the hand squeezing is repeated until the waste 
appears dry.  Solids, typically evaporator salts (i.e., nitrate salts), are also mixed with 
absorbents (e.g., zeolite, kitty litter).  The minimum absorbent to nitrate salts mixture 
ratio is 1.5 to 1.  The absorbed waste is then typically placed into a plastic bag, an 
unsealed metal can, and/or a bottle and transferred directly into a bag-out bag           
(also called an inner bag) through an opening in the glovebox where the bag is 
attached, and the bag is then closed and detached from the glovebox.  All bag closures 
are by the twist-and-tape method or the twist, tie, and tape method.  Bagged out items 
are placed into a DOT 7A, Type A 55-gallon steel drum lined with either up to two 5-mil 
to 12-mil plastic liner bags closed with tape or one 90-mil/125-mil rigid polyethylene liner 
with lid (References D024, D025, D041, D083, M018, P090, P160, P161, P162, P163, 
P179, and P198). 
 
Since 1995, several changes have been introduced to the packaging procedures.  Up to 
two plastic liner bags could still be present, but they are typically closed by folding, not 
by taping.  Waste can also be packaged in a rigid polyethylene drum liner contained in a 
bag-out bag which is then placed in a 55-gallon drum lined with a plastic liner bag.  All 
waste packages (i.e., drums, SWBs) are vented with approved vents prior to disposal 
(e.g., Nucfil-013).  Since 1997, plastic bags with filters are typically used.  In addition, 
waste with a dose rate greater than 75 mrem/hr is placed in a lead or a tin alloy shielded 
container prior to packaging.  Remediated/repackaged waste may be packaged with or 
without a single plastic liner bag with one of the following drum configurations 
depending on the remediation facility:  no liner, a fiberboard liner, a POC, or a  
90-/125-mil rigid polyethylene liner without lid.  Waste placed into a POC may be 
packaged into a single filtered plastic bag which may include a fiberboard liner/sleeve 
inside the plastic bag.  POCs contain a pipe component in a 55-gallon drum that is lined 
with a punctured rigid liner with packing material between the pipe component and liner 
(References C062, D025, D084, D085, P091, P159, P164, P166, P167, P168, P169, 
P175, P178, P195, and P198). 
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During waste management and drum storage activities following initial waste 
generation, 55-gallon drums have been overpacked into larger drums (i.e., 85-gallon 
drums or larger) or SWBs to correct/address external contamination, FGE limits, and 
drum integrity problems such as pin hole corrosion, dents, etc.  If drums are overpacked 
in an SWB (up to four 55-gallon drums), no closed liner bags are used in the SWB 
(References C154, D018, D024, D068, M222, P092, P098, P117, P158, P166, and 
P167).   
 
RTR will confirm waste stream TRUCON code LA112/212.  However, TRUCON codes 
LA126/226, SQ112/212, SQ113/213, and SQ129/229 have been identified as suitable 
for individual containers in this waste stream.  These TRUCON codes may be assigned 
for the eventual certification and transportation of payload containers in this waste 
stream pending further evaluation by the Waste Certification Official of             
container-specific information.  Vent dates for individual containers are provided in the 
AK Tracking Spreadsheet (References 9, 14, C002, C154, D041, and M242).   
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8.0 REQUIRED WASTE STREAM INFORMATION:  LA-MIN04-S.001  
 
This section presents the mandatory waste stream AK required by the WIPP-WAP 
(Reference 1).  Attachment 1 of CCP-TP-005 (Reference 8) provides a list of the TRU 
waste stream information required to be developed as part of the AK record. 
 
8.1 Area and Building of Generation 
 
All of the salt waste covered by this report originated from TA-55 R&D/fabrication and 
associated recovery, facility and equipment maintenance, D&D, waste repackaging, and 
below-grade retrieval operations described in Section 4.4.  Container-specific records 
are reviewed for each container to verify the physical composition and origin of the 
waste stream inventory (References C172, C182, M222, and M279).  
  
8.2 Waste Stream Volume and Period of Generation 
 
Waste stream LA-MIN04-S.001 is salt waste generated from 1979 to present.  Table 18, 
LA-MIN04-S.001 Approximate Waste Stream Volume, summarizes the current volume 
of this waste stream.  The future projection of additional generation of this waste stream 
is approximately 22 cubic meters per year.  There is no projected end date for the 
termination of operations that generate this waste stream (References C172, C174, 
C182, C236, D041, M222, and M279).  
  
Table 18.  LA-MIN04-S.001 Approximate Waste Stream Volume  
  

Containers Volume (cubic meters)  
141 55-gallon drums (includes POCs) 29.61 

 
8.3 Waste Generating Activities 
 
Salt waste is generated during the purification of plutonium metal and scrap that is 
recovered or generated by recovery, during TA-55 R&D/fabrication and associated 
recovery, facility and equipment maintenance, D&D, waste repackaging, and  
below-grade retrieval operations described in detail in Section 4.4 and includes 
(References D041 and D083):  
 
 Preparing ultra-pure plutonium metals, alloys, and compounds  
 
 Preparing (on a large scale) specific alloys, including casting and machining 

these materials into specific shapes  
 
 Determining high-temperature thermodynamic properties of plutonium  
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 Reclaiming plutonium from scrap and residues produced by numerous feed  
sources 

 
 Disassembling components for inspection and analysis  
 
 Manufacturing of parts on a limited basis  
 
 Processing mixtures of plutonium and uranium oxides for reactor fuels  
 
 Pu-238 generator and heat source R&D, fabrication, testing, and recycling 
  
8.4 Type of Wastes Generated 
  
This section describes the process inputs, Waste Matrix Code assignment, WMPs, 
radionuclide contaminants, and RCRA hazardous waste determinations for waste 
stream LA-MIN04-S.001.  The waste stream is characterized based on knowledge of 
the materials, knowledge of the operations generating the waste, and physical 
descriptions of the waste.   
  
8.4.1 Material Input Related to Physical Form 
 
Waste stream LA-MIN04-S.001 consists primarily of inorganic homogeneous solid 
waste (salt waste) generated in TA-55.  The waste is largely comprised of salts which 
are a byproduct from a variety of plutonium metal purification operations including 
electrorefining, molten salt extraction, salt stripping, fluoride reduction, and direct oxide 
reduction.  Salts serve as a transportation vehicle for plutonium ions and provide a trap 
for impurities that are driven or extracted out during the purification process.  Salt waste 
can include varying mixtures of calcium chloride, cesium chloride, lithium chloride, 
magnesium chloride, potassium chloride, sodium chloride, zinc chloride, residual 
entrained calcium and zinc metal, and various plutonium and americium compounds.  
The waste may also be contaminated with solvent metals and reagent materials such as 
barium, bismuth, cadmium, calcium carbonate, gallium, lead, molybdenum, niobium, 
tantalum, titanium, tungsten, vanadium, yttrium, and zirconium.  Salts can be cemented 
and disposed of separately in waste stream LA-CIN01.001.  A small fraction of debris 
waste (less than 50 percent by volume) including plastic packaging, metal packaging, 
PPE, and MgO crucible pieces may also be present.  Finally, some secondary waste 
generated during remediation/repackaging operations may be added to the waste 
containers, including but not limited to:  absorbent (e.g., Waste Lock 770 [sodium 
polyacrylate]), alkaline batteries, Fantastik bottles used during decontamination, 
miscellaneous hand tools, paper/plastic tags and labels, plastic/metal wire ties, PPE, 
plastic sheeting used for contamination control, rags and wipes (Kimwipes), and original 
packaging material (e.g., metal, plastic bags, plywood sheathing, rigid liner lids cut into 
pieces) (References C150, C177, D011, D025, D028, D032, D055, D078, D080, D083, 
M028, M029, M130, M316, and P157). 
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8.4.1.1 Waste Matrix Code 
 
Based on the evaluation of the materials contained in this waste stream and LANL   
waste management practices, this waste stream is comprised of greater than 
50 percent by volume of salt waste.  Therefore, Waste Matrix Code S3140, Salt Waste, 
is assigned to waste stream LA-MIN04-S.001 (References 2, C172, D041, D083, M222, 
and M279). 
 
8.4.1.2 Waste Material Parameters  
  
To estimate the WMPs for waste stream LA-MIN04-S.001, batch data reports (BDRs) 
were obtained from the CCP at LANL.  This waste stream is greater than 50 percent by 
volume material that meets the criteria for salt waste (References C172 and M279).  
 
The WMPs for waste stream LA-MIN04-S.001 were estimated by reviewing the RTR 
data documented in the BDRs for 35 containers packaged from February 1985 to     
May 2008.  The RTR data provides a weight for packaged waste materials, which were 
categorized into one or more of the following WMPs:  iron based metals/alloys, other 
metals/alloys, other inorganic materials (which were included under inorganic matrix), 
plastics, and inorganic matrix.  Average, minimum, and maximum WMP weight 
percentages were calculated using this data.  These calculations conclude that the 
relative waste weight percentages for organic waste materials (plastic debris) and 
inorganic waste materials (primarily salt and metal debris) for waste stream 
LA-MIN04-S.001 are 11.0 percent and 89.0 percent, respectively.  The results of the 
assessment are presented in Table 19, Waste Stream LA-MIN04-S.001 Waste Material 
Parameter Estimates. 
 
The statistical analysis of the data is documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 8). 
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Table 19.  Waste Stream LA-MIN04-S.001 Waste Material Parameter Estimates 
 

Waste Material Parameter Avg. Weight Percent Weight Percent Range  
Iron-based Metals/Alloys 21.0% 0.0 – 58.3% 
Aluminum-based Metals/Alloys 0.0% 0.0 – 0.0% 
Other Metals 1.3% 0.0 – 3.2% 
Other Inorganic Materials 0.0% 0.0 – 0.0% 
Cellulosics 0.0% 0.0 – 0.0% 
Rubber 0.0% 0.0 – 0.0% 
Plastic (waste materials) 11.0% 0.6 – 55.6% 
Organic Matrix 0.0% 0.0 – 0.0% 
Inorganic Matrix 66.7% 0.0 – 96.2% 
Soils/Gravel 0.0% 0.0 – 0.0% 
Total Organic Waste Avg. 11.0%   
Total Inorganic Waste Avg. 89.0%   
 
8.4.2 Radiological Characterization  
  
8.4.2.1 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242 
  
The primary plutonium material type inputs for the plutonium recovery process are listed 
in Section 5.4.2.2, Table 3.  However, other MTs are occasionally introduced as feed 
material.  The assignment of MTs is used to describe the isotopic composition of 
common blends of radioactive materials used within the DOE complex (References 
C186, C194, C209, C219, C222, D025, D073, D074, D076, D080, D083, M222, M283, 
M295, and M309).  
 
Recovery operations are not expected to alter the plutonium isotopic ratios of the feed 
material.  The material type used in the operation generating each waste item is 
documented on generator records; however, cross-contamination of equipment with 
different material types can lead to variable material types detected by radioassay 
(References D025, M222, and M279). 
 
The primary MT that feeds into the Pu-238 operations described in this report is heat 
source grade plutonium (MT 83), and these operations are not expected to alter the 
plutonium isotopic ratios of the feed material.  Section 5.4.2.2, Table 3, identifies the 
isotopic distribution of MT 83 based on 100 isotopic analyses and were decay corrected 
assuming the material was not chemically separated for 45 years (References C125, 
C186, C194, C209, C219, C222, D073, D074, D076, D080, D083, M283, M295, and 
M309). 
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8.4.2.2 U-233, U-234, U-235, and U-238  
 
U-233 and U-238 are not normally components of the plutonium MTs handled at PF-4.  
U-235 is present from the decay of Pu-239 only at 0.1 percent by weight of the total 
plutonium content.  However, all three isotopes have been introduced as special 
material.  In addition, uranium-plutonium oxide mixtures have been processed to 
recover the plutonium.  Significant quantities of U-234 will be present from the decay of 
Pu-238 in waste originating from heat source plutonium operations (References C222, 
D025, and D076).  
 
In general, uranium and its isotopes are expected to be present only at trace levels, if at 
all, if the feed material did not purposely contain uranium.  However, some reactor fuel 
development, uranium-plutonium separation, and pit disassembly operations have 
uranium material as the feed material.  The primary uranium MT inputs are listed in 
Section 5.4.2.2, Table 4 (Reference D080). 
 
U-234 content must be estimated since this isotope cannot be reliably measured using 
NDA techniques (Reference C001).  The MT provides the basis for estimating an upper 
bound for U-234 based on the rate of decay of the precursor, Pu-238, and the 
assumption that there is no other source of uranium in the waste material.  The content 
of U-234 in the Pu-239 MTs is calculated as the sum of the contributions expected from 
decay of Pu-238 and from uranium input to the operation, with the value of  
0.014 conservatively used for the ratio of abundances of U-234 to U-235 in typical 
uranium MTs.  The standard uranium MTs provide an estimate of the ratio of U-234 to 
U-235 where one of the MTs listed in Section 5.4.2.2, Table 4, is an indicated MT in the 
waste container (References D025 and D083). 
  
8.4.2.3 Am-241 
 
AK on the MT inputs provides the basis for estimating an upper bound for  
Am-241 content based on the rate of decay of the precursor, Pu-241.  The purpose of 
such bounding calculations is to provide a basis for identifying significant enrichment or 
depletion of Am-241 based on radioassay results for individual waste containers.  The 
calculations assume that (a) none of these isotopes were initially present in the material, 
(b) the oldest plutonium material in inventory dates back to January 1, 1960, and (c) the 
legacy waste was packaged on January 1, 1996, making it 36 years old at that time.  In 
general, wastes from the plutonium recovery process are enriched with Am-241, 
because a primary intent of the recovery process is to reduce the americium content of 
the retained plutonium (References C222, D025, and D083). 
 
No correlation is expected among the different radioelements, Pu, Np, U, Pa, or Am.  
The differences in valence states and chemical affinities among these elements are 
expected to result in substantial fractionation during several recovery operations, 
including ion exchange, solvent extraction, hydroxide precipitation, and dissolution 
(References D025 and D083).  
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8.4.2.4 Other Radionuclides Present Due to Decay 
  
Other radionuclides will be present in most of the wastes from the decay of a plutonium 
isotopic precursor or as a contaminant in the feed material.  Refer to Section 5.4.2.4 for 
a discussion of Np-237, Am-243, Pa-231, and Ac-227 decay products (References 
C067, C073, C208, C209, D025, D080, and D083). 
  
8.4.2.5 Cs-137 and Sr-90 
  
Cs-137 
 
Cs-137 is a product of the spontaneous fission of Pu-238, Pu-239, and especially 
Pu-240.  Cs-137 is also a trace contaminant in purified plutonium from the production 
reactors (References C067 and C073).  In the latter case, the remaining cesium could 
be on the order of 0.5 ng/g plutonium.  In the former instance the formation of Cs-137 
due to spontaneous fission would lead to about 0.4 pg/g plutonium in plutonium that is 
10 years old.  Because Cs-137 due to spontaneous fission is about a factor of a 
thousand less than that due to residual contamination from the original separation on 
the production fuel, the latter is the dominant source of cesium in waste (References 
C208, C209, D025, and D083). 
 
Sr-90 
  
Based on interviews with an SME, no spent nuclear fuel or other material containing 
Sr-90 were introduced into the TRU waste streams (Reference C076).  No references or 
procedures related to spent fuel processing were located in the AK investigation of 
records.  No generator documents (i.e., WODF, DWLS, TWSR, and WPF) identified 
spent fuel or Sr-90 as inputs or as present in the waste.  During review of WPFs and 
database records from the waste storage facility (TA-54), use of material containing  
Sr-90 was not identified (References C172 and C208).  However, because of the 
requirement that an estimate of Sr-90 content be made, the following approach is taken.  
In plutonium production runs, Cs-137 and Sr-90 are produced at approximately the 
same level.  These two nuclides have very similar half-lives (~ 30 y) and will therefore 
be present at roughly the same activity level prior to commencement of any processing 
operations.  If it is assumed that strontium and cesium are not fractionated from one 
another during chemical processing, Cs-137 may be used as a marker for Sr-90 activity 
at a ratio of 1:1 (References D025 and D083). 
 
8.4.2.6 Other Radionuclides Introduced as Feed Material 
 
Refer to Section 5.4.2.6 and Table 5 for a discussion of secondary radionuclides that 
are also present in this waste stream due to operations involving feed materials other 
than plutonium.  The list of radionuclides includes Ac-227, Am-241, Am-243, Ce-144, 
Cm-244, Np-237, Pa-231, Pu-238, Th-230, Th-232, U-233, U-235, and U-238 
(References C067, C076, C108, D025, and D083). 
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8.4.2.7 Estimated Predominant Isotopes and 95 percent Total Activity 
 
Radionuclide data established by the PF-4 waste generator on a container basis and 
container data from the Area G waste storage records were evaluated to determine the 
relative radionuclide weight and activity for waste stream LA-MIN04-S.001.  From this 
evaluation, the two predominant isotopes for the waste stream are Pu-239 and U-238, 
while over 95 percent of the total activity in the waste stream is from Pu-239, Pu-240, 
and Pu-241.  It should be noted that although U-238 is the second most predominant 
isotope by mass in the waste stream, it was only reported in a small percentage of 
containers.  The predominant isotopes for most containers in this waste stream are    
Pu-239 and Pu-240.  Table 20, Estimated Radionuclide Distribution in LA-MIN04-S.001, 
identifies the relative radionuclide weight and activity percent of expected radionuclides 
over the entire waste stream based on the container data evaluated.  As illustrated in 
Table 20, the radionuclide weight percent of individual radionuclides varies on a 
container-by-container basis.  Because of this variability in container loadings, some 
containers will not contain the waste stream predominant radionuclides but may contain 
other radionuclides expected in this waste stream (References C172, C182, C224, 
C232, C236, D041, M279, M307, and M317).   
 
8.4.2.8 Use of Radionuclide Isotopic Ratios 
 
For waste containers where direct measurement does not yield useable isotopic ratio 
information, AK may be used to supplement direct measurement data in accordance 
with the WIPP-WAC (Reference 3).  The ratios that may be used are those identified in 
Section 5.4.2.2, Tables 3 and 4, in conjunction with the corresponding nuclear material 
type identified by the waste generator on a container basis.  The specific use and 
confirmation of AK related to WIPP-certified assay measurements of containers in this 
waste stream is documented in the memorandum written in accordance with the 
requirements of CCP-TP-005 (Reference 8). 
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Table 20.  Estimated Radionuclide Distribution in LA-MIN04-S.001   
 

Radionuclide 
Total 

Nuclide 
Wt%1 

Total 
Nuclide 
Ci%2,5 

Nuclide Wt% Range 
for Individual 
Containers3,5 

Nuclide Ci% Range 
for Individual 
Containers4,5 

Expected 
Present 

WIPP Required Radionuclides 
Am-241 0.14% 1.81% 0.00% - 15.50% 0.00% - 69.26% Yes 
Pu-238 0.01% 0.95% 0.00% - 0.68% 0.00% - 7.05% Yes 
Pu-239  72.55% 16.94% 0.00% - 96.71% 0.00% - 40.51% Yes 
Pu-240 4.98% 4.25% 0.00% - 16.19% 0.00% - 4.88% Yes 
Pu-242 0.72% 0.01% 0.00% - 92.16% 0.00% - 0.21% Yes 
U-2336 Not Reported Yes 
U-234 Trace Trace 0.00% - Trace 0.00% - Trace Yes 
U-238 21.34% Trace 0.00% - 95.95% 0.00% - Trace Yes 
Sr-90 Trace Trace 0.00% - Trace 0.00% - Trace Yes 
Cs-137 Trace Trace 0.00% - Trace 0.00% - Trace Yes 

Additional Radionuclides 
Np-237 Trace Trace 0.00% - Trace 0.00% - Trace Yes 
Pu-241  0.24% 76.04% 0.08% - 1.58% 43.11% - 93.06% Yes 
Pu-244 Trace Trace 0.00% - 0.02% 0.00% - Trace Yes 
U-235 0.05% Trace 0.00% - 0.24% 0.00% - Trace Yes 
1. This listing indicates the total weight percent of each radionuclide over the entire waste stream.   
2. This listing indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
3. This listing is the weight percent range of each radionuclide on a container-by-container basis. 
4. This listing is the curie percent range of each radionuclide on a container-by-container basis. 
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 
6. Radionuclides not reported but suspected present from secondary radionuclides or decay. 
 
8.4.3 Chemical Content Identification – Hazardous Constituents  
  
Waste stream LA-MIN04-S.001 historically been managed in accordance with the 
generator site requirements and in compliance with the requirements of the New Mexico 
Environmental Department.  Based on historical waste management and LANL’s TRU 
Program (Reference LANL waste stream LA-MIN04-S), the containers in this waste 
stream were managed as hazardous and assigned the same EPA HWNs as the debris 
waste stream including arsenic (D004), barium (D005), cadmium (D006), chromium 
(D007), lead (D008), mercury (D009), selenium (D010), silver (D011), benzene (D018), 
carbon tetrachloride (D019), chlorobenzene (D021), chloroform (D022), methyl ethyl 
ketone (D035), pyridine (D038), tetrachloroethylene (D039), trichloroethylene (D040), 
and F-listed solvents (F001, F002, F003, and F005).  A review of available AK 
documentation has determined that this waste is hazardous for the above constituents, 
and with the exception of F003, the HWNs were retained.  HWN F003 was not assigned 
because the waste stream does not exhibit the characteristic of ignitability. The 
following sections describe the characterization rationale for the assignment of EPA 
HWNs.  Table 21, Waste Stream LA-MIN04-S.001 Hazardous Waste Characterization 
Summary, summarizes the EPA HWNs assigned to this waste stream.  The HWN  
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assignments have been applied on a waste stream basis; individual containers may not 
contain all of the hazardous material listed for the waste stream as a whole (References 
C121, C173, and D083). 
 
Table 21.  Waste Stream LA-MIN04-S.001 Hazardous Waste Characterization Summary 
 

Waste Stream EPA HWNs  

LA-MIN04-S.001 F001, F002, F005, D004, D005, D006, D007, D008, D009, D010, 
D011, D018, D019, D021, D022, D035, D038, D039, and D040 

 
Chemical constituents of inputs are compiled from chemical lists contained in 
procedures and from SME input.  In this section, discussion of the chemical inputs is 
divided into the following categories (References C121, C173, and C197): 
 
 Process Feed Materials  
 Chemical Identification and Use 
 
Section 5.4.3, Table 8, provides a summary of the special nuclear material feed 
materials processed by the operations described in this report. 
 
8.4.3.1 Chemical Inputs 
 
To assign EPA HWNs, the available AK documentation is reviewed to assess chemical 
usage in the TA-55 PF-4 operations contributing to waste stream LA-MIN04-S.001, and 
potentially hazardous materials that may have been introduced into the waste stream.  
In addition, MSDSs are obtained for the commercial products to determine the presence 
of potentially regulated compounds.  As described in Section 5.4.3.1, Table 9, several of 
the HWNs are assigned due to lack of analytical evidence that these constituents have 
not exceeded the regulatory thresholds.  The chemical inputs identified in Table 9 are 
used during TA-55 R&D/fabrication and associated recovery, facility and equipment 
maintenance, D&D, waste repackaging, and below-grade retrieval operations.  This 
waste is largely comprised of salt waste from plutonium metal purification operations 
that received plutonium metal and scrap that is recovered or generated by these various 
operations.  Therefore, these constituents have the potential to contaminate this waste 
stream.  
 
8.4.3.2 F-, K-, P-, and U-Listed Constituents 
 
Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the salt waste, LA-MIN04-S.001 may contain or be 
mixed with F-listed hazardous wastes from non-specific sources listed in 40 CFR 
261.31 (Reference 15).  As shown in Section 5.4.3.1, Table 9, F001, F002, F003, and 
F005 listed solvents are utilized and potentially contaminate the waste.  F003 
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constituents, including acetone, n-butyl alcohol, ethyl ether, methanol, and xylene, are 
listed solely because these solvents are ignitable in the liquid form.  The waste stream 
does not exhibit the characteristic of ignitability and therefore F003 is not assigned.  
Waste stream LA-MIN04-S.001 is assigned F-listed EPA HWNs F001, F002, and  
F005 for potential 1,1,1-trichloroethane, benzene, carbon tetrachloride, chlorobenzene, 
Freon TF (1,1,2-trichloro, 1,2,2-trifluoroethane), methylene chloride, methyl ethyl 
ketone, pyridine, tetrachloroethylene, toluene, and trichloroethylene contamination 
(References C121, C173, and D083). 
 
At one time, HWN P120 was applied to certain TRU drums generated in 1998 because 
of the temporary use of vanadium pentoxide for about six months in that year.  Based 
upon investigation into the way the material was handled, this code is not assigned to 
this waste stream.  A P120 assignment would be used only if waste resulted from 
spillage of this material or from disposal of un-reacted/unspent material.  No 
un-reacted/unspent material was disposed of in TRU waste drums.  In addition, no 
documented spill of this material occurred.  If a spill had occurred, suitable records 
would exist (e.g., incident reports, waste profile forms).  The absence of such 
documentation, coupled with information obtained through interviews of people who 
worked with the material, indicates that a P120 assignment is not necessary 
(References C061, C173, and D083). 
 
Beryllium may be present in the waste stream, but does not meet the definition of a 
P015-listed waste.  Available AK did not identify the use of beryllium powder.  During 
processing within P/S Codes PU and PUB, beryllium from Pu-Be sources is dissolved 
with the plutonium in acid, and after precipitation, the beryllium is either precipitated or 
remained in solution that is sent to the RLWTF at TA-50, and the precipitate is not 
included in this waste stream.  Beryllium from metal operations, in general, is in the form 
of classified shapes and is therefore not in this waste stream.  In some cases, beryllium 
turnings are generated during machining operations.  However, these turnings are not 
expected to be in this homogeneous waste stream.  Individual containers in waste 
stream LA-MIN04-S.001 will contain less than one weight percent beryllium  
(References 14, C121, C122, C173, and M283). 
 
Waste stream LA-MIN04-S.001 does not contain and is not mixed with a discarded 
commercial chemical product, an off-specification commercial chemical product, or a 
container residue or spill residue thereof.  Constituents identified were further 
researched and a determination was made that waste does not meet the definition of a 
listed waste in 40 CFR 261.33 (Reference 15).  The material in this waste stream is not 
hazardous from specific sources since it is not generated from any of the processes 
listed in 40 CFR 261.32 (Reference 15).  Therefore, this waste stream is not a K-, P-, or 
U-listed waste stream (References C121 and C173). 
 
Hydrofluoric acid was used or present in the facility and operations potentially 
contaminating the salt waste; however, a U134 HWN assignment would only be 
applicable if the waste resulted from a spill or disposal of unused material.  There is no 
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documented spill of this material present.  In addition, there is no record of unused 
hydrofluoric acid being disposed of in this waste stream (References C121, C155, 
D002, and D025). 
 
8.4.3.3 Toxicity Characteristic Constituents 
 
Based on review of AK relative to chemicals used or present in the facility and 
operations potentially contaminating the salt waste, LA-MIN04-S.001 may be 
contaminated with toxicity characteristic compounds as defined in 40 CFR 261.24 
(Reference 15) as summarized in Section 5.4.3.1, Table 9.  Where a constituent is 
identified and there is no quantitative data available to demonstrate that the 
concentration of a constituent is below regulatory threshold levels, the applicable EPA 
HWN is added to the waste stream.  The AK also identified the potential presence of 
organic toxicity characteristic compounds that are assigned the more specific F-listed 
EPA HWNs.  Although these organic characteristic compounds are covered by the 
assignment of the F-listed EPA HWNs, the toxicity characteristic EPA HWNs are also 
assigned to the waste stream for consistency with historical site waste coding.  Waste 
stream LA-MIN04-S.001 is assigned the following HWNs:  D004, D005, D006, D007, 
D008, D009, D010, D011, D018, D019, D021, D022, D035, D038, D039, and D040 
(References C121, C173, and D083). 
 
8.4.3.4 Ignitables, Corrosives, and Reactives 
 
The homogeneous material in waste stream LA-MIN04-S.001 does not meet the 
definition of ignitability as defined in 40 CFR 261.21 (Reference 15).  Ignitable 
chemicals (e.g., acetone, hexane) are used or present in the facility and operations 
potentially contaminating this waste stream.  However, D001 (ignitability) does not apply 
because:  (a) the solid waste is not liquid, and verification that there are no prohibited 
liquids in the waste is performed prior to certification; (b) the solid waste does not 
spontaneously ignite at standard pressure and temperature through friction, absorption 
of moisture, or spontaneous chemical changes; (c) the solid waste is not an ignitable 
compressed gas; and (d) there are no oxidizers present except as trace contaminants.  
Nitrate salts are solidified/stabilized in cement or absorbent and are not included in this 
waste stream.  The materials in the waste stream are therefore not ignitable wastes 
(D001) (References C121, C173, C201, C202, C203, D071, D083, P096, P102, and 
P187). 
 
The homogeneous material in waste stream LA-MIN04-S.001 is not liquid and does not 
contain unreactive corrosive chemicals; therefore, it does not meet the definition of 
corrosivity as defined in 40 CFR 261.22 (Reference 15).  Corrosive chemicals          
(e.g., hydrofluoric acid, nitric acid, potassium hydroxide, sodium hydroxide) are used or 
present in the facility and operations potentially contaminating this waste stream.  
However, D002 (corrosivity) does not apply because the solid waste is not a liquid, and 
verification that there are no prohibited liquids in the waste is performed prior to 
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certification.  The materials in the waste stream are therefore not corrosive wastes 
(D002) (References C121, C173, C194, D071, D083, P091, P096, and P102). 
The homogeneous material in waste stream LA-MIN04-S.001 does not meet the 
definition of reactivity as defined in 40 CFR 261.23 (Reference 15).  Reactive chemicals 
(e.g., perchloric acid, sodium metal) are used or present in the facility and operations 
potentially contaminating this waste stream.  However, D003 (reactivity) does not apply 
because the waste is stable and will not undergo violent chemical change without 
detonating.  The waste will not react violently with water, form potentially explosive 
mixtures with water, or generate toxic gases, vapors, or fumes when mixed with water.  
The waste does not contain reactive cyanide or sulfide compounds.  There is no 
indication that the waste contains explosive materials, and it is not capable of 
detonation or explosive reaction.  The materials in the waste stream are therefore not 
reactive wastes (D003) (References 15, C121, C173, C201, D071, and D083). 
 
Controls have also been in place to ensure the exclusion of ignitable, corrosive, and 
reactive constituents.  Section 5.4.3.4 provides a detailed list of TA-55 controls that 
apply to all waste streams.  In addition, the absence of prohibited items is verified 
through RTR of each waste container (References D037, D041, D049, D083, P090, 
P096, P097, P102, and P165). 
 
8.4.3.5 Polychlorinated Biphenyls (PCBs) 
 
Based on documentation in procedures reviewed during the AK investigation and 
summarized in lists of inputs documented in the TA-55 process reports, no sources of 
PCBs are introduced into waste stream LA-MIN04-S.001.  All transformers known to 
contain PCBs have been tracked from initiation of recovery operations.  When any 
transformer oil is drained, the oil is handled by a subcontractor who is wholly 
responsible for its disposal; this oil does not enter the LANL disposal operations.  
Suspect PCB fluorescent light ballasts occasionally found in heterogeneous debris 
would not be present in this waste stream.  PCB containing waste is identified during 
characterization activities and those containers are managed in accordance with the 
CCP waste certification program (i.e., removed from this waste stream).  Therefore, this 
waste stream is not regulated as a TSCA waste under 40 CFR 761 (References 18, 
C096, C173, C201, D080, D083, P012, and P162). 
 
8.4.4 Prohibited Items 
 
8.4.4.1 Compressed Gases, Liquids, Nonradionuclide Pyrophorics, Sealed Containers 

Greater Than Four Liters In Volume, >1 Percent Radionuclide Pyrophorics, 
and >200 mrem/hr Waste 

 
Refer to Section 5.4.4.1 for a detailed evaluation of compressed gases, liquids, 
nonradionuclide pyrophorics, sealed containers greater than four liters in volume, 
>1 percent radionuclide pyrophorics, and >200 mrem/hr waste in TA-55 waste streams. 
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8.4.4.2 Remediation of Prohibited Items 
 
Prohibited items are not expected to be present.  However, procedures allowed 
containers greater than four liters, sealed with tape, to be used for waste packaging until 
WIPP certification procedures were implemented.  Lead shielding is used to increase 
handling safety, and thick shielding can obscure RTR observations  
(References D025 and D083). 
 
Prohibited items are detected by RTR and reported with the characterization results.  
Waste containers with prohibited items are segregated then dispositioned appropriately 
and/or repackaged, during which time sealed containers greater than four liters are 
opened, and other items removed and segregated if necessary prior to certification and 
shipment.  Some secondary waste generated during remediation and repackaging 
operations may be added to the waste containers, including but not limited  
to:  absorbent (e.g., Waste Lock 770), alkaline batteries, Fantastik bottles used during 
decontamination, miscellaneous hand tools, paper/plastic tags and labels, plastic/metal 
wire ties, PPE, plastic sheeting used for contamination control, rags and wipes 
(Kimwipes), and original packaging material (e.g., plastic bags, plywood sheathing, rigid 
liner lids cut into pieces) (References C150, C177, D083, M316, P154,  P158, and 
P203). 
 
8.5 Waste Packaging 
 
Waste packaging procedures for waste streams have been modified several times since 
the beginning of plutonium operations in PF-4 and containers in this waste stream 
include a variety of configurations with up to four layers of confinement.  Typically, salts 
are generated after multiple plutonium purification runs involving the heating and cooling 
of various salt and metal mixtures.  Once the salt and metal mixtures are separated, the 
salts are placed into a tin or stainless-steel can/dressing jar and transferred directly into 
a bag-out bag (also called an inner bag) through an opening in the glovebox where the 
bag is attached.  The bag is then closed and detached from the glovebox.  Waste may 
also be packaged in either an unsealed metal can within a single filtered plastic bag or 
directly into one filtered plastic bag.  All bag closures are by the twist-and-tape method 
or the twist, tie, and tape method.  Bagged out items are placed into a 55-gallon DOT 
7A, Type A 55-gallon steel drum lined with either two 5-mil or greater plastic liner bags 
closed with tape, or one 90-mil/125-mil rigid polyethylene liner with lid.  In addition, salt 
waste may be packaged into a POC.  In this configuration the salt waste is placed 
directly into a metal can and then placed into a pipe component.  The metal can may 
also be bagged out and/or placed into a secondary can.  Waste placed into a POC may 
also be packaged into a single filtered plastic bag which may include a fiberboard 
liner/sleeve inside the plastic bag.  Once the material is placed into the pipe component, 
the lid with filter is bolted on.  The pipe component is contained in a standard 55-gallon 
steel drum that is lined with a punctured rigid liner with packaging material between the 
pipe component and liner (References D024, D025, D041, D083, D084, P090, P157, 
P159, P160, P161, P162, P163, P175, P177, P179, and P188). 
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Since 1995, several changes have been introduced to the packaging procedures.  Up to 
two plastic liner bags could still be present, but they are typically closed by folding, not 
by taping.  Waste can also be packaged in a rigid polyethylene drum liner contained in a 
bag-out bag which is then placed in a 55-gallon drum lined with a 5-mil plastic liner bag.  
All waste packages (i.e., drums) are vented with approved filter vents prior to disposal 
(e.g., Nucfil-013).  Since 1997, plastic bags with filters are typically used.  In addition, 
waste with a dose rate greater than 75 mrem/hr is placed in a lead or a tin alloy shielded 
container prior to packaging.  Remediated/repackaged waste may be packaged with or 
without a single plastic liner bag with one of the following drum configurations 
depending on the remediation facility:  no liner, a fiberboard liner, a POC, or a            
90-/125-mil rigid polyethylene liner without lid (References C062, D025, D084, D085, 
P091, P159, P164, P166, P167, P168, P169, P175, P178, and P195). 
 
During waste management and drum storage activities following initial waste 
generation, 55-gallon drums may be overpacked into larger drums (i.e., 85-gallon drums 
or larger) or SWBs to correct/address external contamination, FGE limits, and drum 
integrity problems such as pin hole corrosion, dents, etc.  If drums are overpacked in an 
SWB (up to four 55-gallon drums), no closed liner bags are used in the SWB 
(References D018, D024, D041, D068, M222, M279, P092, P098, P117, P158, P166, 
and P167).   
 
RTR will confirm waste stream TRUCON code LA124/224.  Vent dates for individual 
containers are provided in the AK Tracking Spreadsheet (References 9, 14, C002, 
D041, and M279). 
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9.0 CONTAINER-SPECIFIC INFORMATION 
 
Several data sources were reviewed relating container-specific information about the 
radiological, physical, and chemical characterization of containers in these waste 
streams including archived and active site database information and generator records.  
The list of containers included in these waste streams is provided in the current AK 
Tracking Spreadsheet. 
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11.0 AK SOURCE DOCUMENTS 
 

Source 
Document 
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Number 

Title 

C001  Assay of U-234 
C002  Vent and Closure dates for TWISP containers submitted to WWIS 

C005  TA-55 Pu-238 Processes Issues and SMEs (Acceptable Knowledge Personnel 
Interview Form) 

C009  Electronic Communication from the Author 
C010  Interview with R. Gutierrez, SME, re:  P/S Code PE 
C011  Interview with Dale Soderquist, SME re:  P/S Code DA 
C014  Interview with J. Milewski, SME, re:  P/S Code ELW 
C017  Interview with B. Martinez, SME, re:  P/S Codes RAP, RAP2, FSPF, PF, JA, and BC 
C018  Interview with J. Simpson, SME, re:  P/S Code RL 
C019  Interview with G. Zaker, SME, re:  P/S Code MA and Chemicals Used in Machining 
C020  Interview with G. Zaker, SME, re:  P/S Code CA 
C023  Interview with G. Jarvinen re:  P/S Codes AD, APD 
C026  Interview with L. Avens re:  P/S Codes MAS, SA 
C027  Interview with B. Zwick and J. Byrd re:  P/S Codes AC1 and AC2 
C031  Interview with C. Davis re:  P/S Code SMP 
C033  Interview with J. Foxx re:  P/S Codes RD, NCD, WM, and XO/XO 
C035  Interview with R. Masen re:  P/S Code ME 
C037  Interview with D. Wulff re:  P/S Code XO/XO 
C038  Interview with John Musgrave – TA-55 Miscellaneous Operations, RD&D Processes 
C039  Interview with J. Foxx re:  Process inputs to P/S Code AD 

C040  Interview with J. Foxx re:  P/S Codes PB, PuBe, CC, MB, MS, FF, BF, and other 
issues 

C041  Interview with J. Foxx re:  Use of Lead in P/S Codes DOP 

C047  Interview with F. Hampel re:  Metal Operations Process AK; Information on Chemical 
Use in P/S Code FF 

C054  Air Sparging to Eliminate Pyrophoric Sodium 
C056  Layers of Packaging in TA-55 Combustible TRU Waste 
C057  Commingling of Defense and Nondefense TRU Waste 
C061  Interview with J. Foxx re:  Vanadium, Vanadium Pentoxide, TA-55-19, TA-55-30 
C062  Wire Twist-Tie and Plastic Electrical Tie Bag Closure 
C064  Air Sparging to Eliminate Pyrophoric Sodium 
C065  WACCC Audit Finding #1 (April 27-May 1, 1987) 
C066  Interview with F. Hampel re:  Information on Chemical Use in P/S Code FF 
C067  Interview with J. Foxx re:  Sources of Cs-137, Pa-231, and Cm-244 in TA-55 waste 
C068  Interview with J. Foxx re:  Timeline for disposal of TA-55 waste with P120 
C069  Ac-227 Drums 
C073  Interview of J. Foxx re:  Sources of Cs-137 and Pa-231 in TA-55 Waste 

C076  Memo to P. Rogers re:  “Secondary Radionuclides and Toxic Metals in TA-55 TRU 
Waste” 

C079  Interview of J. Foxx re:  P/S Codes PPD, UA, VD, IN, and WE 
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C080  Collection of Correspondence, Comments, and AK Summaries 
C081  Interview with J. Foxx re:  P/S Code DO 

C082  Interview with J. Foxx and Supporting Documentation re:  Defense Relationship of  
TA-55 Waste 

C083  Interview with J. Foxx, SME re:  P/S Codes 
C085  Interview with M. West of NMT-2 and G. Bird of NMT-2 re:  P/S Codes SBB and SCB 
C087  Answers to Questions About Pyrochemical Processes 
C089  Interview with J. Foxx re:  Pu-238 and Effluent to TA-50 
C092  Interview with J. Foxx re:  CLS-1 Solvents 

C094  Interview with T. Hayes of TA-55 Nitrate Operations re:  Draft AK Summary for TA-55 
Nitrate Operations, 12-19-99 (attached) 

C095  Comments from T. Hayes and J. Foxx on the Acceptable Knowledge Summary for  
TA-55 Nitrate Operations 

C096  Response to comments on the AK Summary for TA-55 Nitrate Operations 
C098  Interview with J. Foxx re:  P/S Code PY 
C100  Memo with Attachments to K. Dziewinski re: Material Type Isotopic Compositions 
C101  AK Isotopic Files for Input to NDA Radioassay Spreadsheets 
C102  Interview with R. Simpson re:  P/S Codes CN, CO, CT, EL, FF, ID, OB, OM, MOX, RS 
C104  Interview with J. Foxx re:  P/S UA 
C105  Interview with J. Foxx re:  P/S Codes AO, EVAC and WLT 
C108  Interview with J. Foxx re:  Secondary radionuclides used in P/S Code PI 

C113  AK Interview with Jim Foxx re:  P/S Code FF, Use of Kynar, Portland Cement, Code 
HRA, 40 mm Gun 

C117  A Few Issues 
C121  Detailed Chemical Evaluation MHD01.001 
C122  Be Contamination 
C124  Interview with Jim Fox Regarding Material Type 83 used at TA-55 
C125  Decay Corrected Values for LANL Heat Source Plutonium 
C129  Jim Foxx’s Review and Comments on CCP-AK-LANL-006 
C130  Jim Foxx’s Review and Comments on Nitrate and Pyrochemical/Chloride Operations 

Process Flow Diagrams 
C131  Jim Foxx’s Review and Comments on Draft Process Flow Diagrams 
C132  Pu-239 Operations Detailed Process Flow Diagrams 

C133  Radiological Evaluation of Waste Stream LA-MHD01.001 Based on the Addition of 
Waste Stream LA-MHD02.01 

C135  Interview with Site Personal Performing VE and PID Repackaging Regarding Potential 
for High Dose Rate Waste from TA-55 

C136  Interview with Dennis Wulff Regarding Potential for High Dose Rate Waste from TA-55

C138  Addition of Mixed Inorganic and Organic Process Solids (Waste Stream #                
LA-CIN01.001) to Acceptable Knowledge Report AK6 

C139  Calculation of Individual and Total Radionuclide Masses and Activities for Waste 
Stream # LA-CIN01.001 

C140  Interview with Gerry Veazey Regarding the TA-55 Cement Fixation Process 
C142  Opening of Drum (#8260) of Retrieved TA-55 Cement Waste 
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C143  Documentation Re Evaluation of TRU Waste Can Drums Retrieved from TA-54,  
Area G 

C144  Interview with Dennis Wulff Regarding the Packaging of Pu-238 Waste at TA-55 
C145  Evaluation of LANL Pu-238 Waste Management Practices 

C147  RCRA and Chemical Evaluation for LANL Waste Streams LA-MHD01.001 and 
LA-CIN01.001 

C149  Fiberboard Drum Liners Used During Repackaging 
C150  Secondary Waste Discussions to be Added to AK4 and AK6 

C152  Interview with J. Foxx re:  Future Waste Generation for Waste Streams  
LA-MHD01.001 and LA-MIN02-V.001 

C153  Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MHD01.001 

C154  Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MIN02-V.001 

C155  RCRA and Chemical Evaluation for LANL Waste Stream LA-MIN02-V.001 
C156  Email to M. J. Papp re:  Material Reclamation Project 
C157  Prohibition on PCB waste lifted from LANL 
C163  Change of LA Waste Stream Designation For TRU Oversize Crates at TA-54 
C164  Information on Packaging Changes 
C165  Decontamination and Volume Reduction System (DVRS) Information 
C171  Homogeneity of LANL Waste Stream LA-CIN01.001 

C172  Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MIN04-S.001 

C173  RCRA and Chemical Evaluation for LANL Waste Stream LA-MIN04-S.001 
C174  Projected Future Waste Generation for Waste Stream LA-MIN04-S.001 

C175  Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MHD01.001 

C176  Email from Kapil Goyal Regarding Compact Fluorescent Bulbs 

C177  Secondary Waste Generated by the Remediation/Repackaging Processes at Dome 
231 and WCRRF 

C178  Drum Washing of Drums Retrieved from Below-Grade 

C179  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MHD01.001 

C180  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-CIN01.001 

C181  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MIN02-V.001 

C182  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MIN04-S.001 

C184  Determination of Flammable VOCs For LANL TA-55 Mixed Transuranic Waste, Waste 
Stream LA-CIN01.001 

C185 TA-54 Building 412 vs. DVRS Facility 
C186  Letter on Material Type Isotopic  Composition  
C187  Memorandum to Pamela Rogers,  Transuranic Database Modifications  

C188 Memorandum to Pam Rogers; Layers of  Packaging in TA-55 Combustible TRU  
Waste  
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C189 Secondary Radionuclides and Toxic Metals in TA-55 TRU Waste   

C190 Memo to TWCP Records Center:  Commingling of Defense and Nondefense TRU 
Waste  

C192 Memorandum to Pamela Rogers; Acceptable Knowledge of Pu-238 Waste  Generated 
at the Los Alamos Plutonium  Facility, TA-55  

C194 Comments from Jim Foxx on the Draft Pu-238 AK Summary Report (dated November 
1999)  

C195 Interview with Jim Foxx:  Pu-238 and  Effluent to TA-50  
C196 Email from Jim Foxx:  RCRA Codes for  Pu-238  

C197 Interview with Jim Foxx and Gary Rinehart Relating to the RCRA Characterization and 
Management of  Pu-238 Liquids and P/S Code Operations  

C198 Interview with Jim Foxx Regarding P/S  Code PI  

C199 Interview with Gordon Jarvinen Regarding TA-55 Miscellaneous Operations – RD&D 
Processes  

C200 Jim Foxx’s comments on Draft Acceptable Knowledge Summary for TA-55 Nitrate 
Operations  

C201 Comment Resolution for Nitrates AK Summary Report (dated 2/25/00)  
C202 Memorandum to B.T. Reich:  Air Sparging to Eliminate Pyrophoric Sodium  
C203 Memorandum to B.T. Reich:  Experimental data on calcium pyrophoricity in salts  
C204 Interview with Jim Foxx; Segregation of non-defense wastes from defense wastes   

C205 Interview with Jim Foxx; Answers to questions of use of Ag, disposal of ash and 
resins, and use of gases  

C206 Acceptable Knowledge Personnel  Interview with Jim Foxx:  Disposal of Spray Cans 
Used in Gloveboxes  

C207 Interview with Jim Foxx re:  Volatile RCRA-Listed Metals  

C208 Acceptable Knowledge Personnel Interview with Jim Foxx:  Sources of Cs-137 and 
Pa-231 in TA-55 TRU Waste  

C209 Interview with J. Foxx re:  Sources of Cs-137,  Pa-231, and Cm-244 in TA-55 TRU  
Waste  

C210 AK Personnel Interview of Lisa Pansoy-Hjelvik, Description of P/S Code  ASP  
C211 Interview with Gary Rinehart regarding  P/S code WS Operations  
C212 Memorandum to Ed Wilmont,  Pu-238 Waste at TA-55  

C213 AK Personnel Interview with Jim Foxx:  Information on P/S Codes PPD,  UA, VD, IN, 
and WE  

C214 AK Personnel Interview with Jim Foxx:  RD&D Processes (RD, NCD,  WM)  
C215 Email From Wayne Punjak to Pamela Rogers:  Ac-227 Drums  

C216 Memorandum to RMDC; Vent and Closure dates for TWISP containers submitted to  
WWIS  

C219 Interview with Jim Foxx:  Material Type 83 used at TA-55  
C220 Jim Foxx’s Review and Comments on Draft Process Flow Diagrams  
C221 Detailed Pu-238 Operations Process Flow  Diagrams  
C222 Decay Corrected Values for LANL Heat  Source Plutonium  
C223 Record of Communication for interview  with Jim Foxx:  All Process Wastes  
C224 Addition of 7 Containers to Waste Stream LA-MIN04-S.001  
C225 Evaluation of Additional Containers for waste stream LA-MHD01.001 
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C226 Waste Packaging Issues with CCP-AK-LANL-006, Waste Stream LA-CIN01.001  
(TA-55 cemented waste packaged in cans and monoliths) 

C228 Evaluation of Los Alamos National Laboratory Circumferentially Taped Slip-Lid Cans 
(>4 Liters) 

C230 Memo: Legacy TA-55 Nitrate Salt Wastes at TA-54 - Potential Applicability of RCRA 
D001/D002/D003 Waste Codes 

C231 Email RE:  Nitrate Salt Processing Guidance 

C232 
Evaluation of Volumes and Calculations of Individual and Total Radionuclide Masses 
and Activities for Waste Streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.01, and 
LA-MIN04-S.001 

C233 Evaluation of Additional Repackaged Containers for Waste Stream LA-MHD01.001 
C234 Evaluation of Additional Containers for Waste Stream LA-CIN01.001 
C235 Evaluation of Additional Containers for waste stream LA-MIN02-V.001 
C236 Evaluation of Additional Containers for waste stream LA-MIN04-S.001 
C237 Containment Vessel Weight Analysis and Acceptable Knowledge Document 

C238 Memorandum of Understanding - Roles and Responsibilities for Transuranic Material 
Experiments on the Z Machine 

C239 Email RE:  # of Shots 
C240 Email Re:  Future Projected Volume for LA-MHD01.001 

D002  Acceptable Knowledge Report for Legacy Debris TA-55 Waste Streams Containing 
Pu-239 

D003  Hazardous Waste Facility Contract with DOE, University of California & Summary of 
Modifications 

D004  Attachment A (Waste Analysis Plan) of the LANL Hazardous Waste Permit 
D007  Process Acceptable Knowledge Report for Chloride Operations at TA-55 

D008  Acceptable Knowledge Report for Newly Generated Waste from Nitrate Operations at 
TA-55 

D009  Acceptable Knowledge Report for Newly Generated Waste from Miscellaneous 
Operations at TA-55 

D010  Acceptable Knowledge Report for Newly Generated Waste from Special Processing 
Operations at TA-55 

D011  Acceptable Knowledge Report for Newly Generated Waste from Metal/Pyrochemical 
Operations at TA-55 

D013  Los Alamos National Laboratory Transuranic Waste Characterization Acceptable 
Knowledge Information Summary (AKIS) 

D014  TA-55 Facility Safety Analysis Report (FSAR), Excerpt (Chapter 1 missing) 

D017  Draft Acceptable Knowledge (Report) for TA-55 Nitrate Operations (and Interview 
comments from Tim Hayes) 

D018  
Transuranic Waste Interface Document for the Waste Characterization, Reduction, 
and Repackaging Facility and the Radioactive Materials Research, Operations, and 
Demonstration Facility 

D019   Waste Management Plan for the 40-mm Powder Breach Project 
D023  TA-55 Plutonium Facility Acceptable Knowledge Report 
D024  TA-55 Transuranic Waste Interface Document 
D025  Acceptable Knowledge Report for Debris Waste Streams Containing Pu-239 
D026  Acceptable Knowledge Information Summary For LANL Transuranic Waste Streams 
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D028  Process Acceptable Knowledge Report for Pyrochemical Processes at TA-55 
D029  Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 
D030  Process Acceptable Knowledge Report for Special Processing at TA-55 
D032  Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 
D034  Waste Management Site Plan 
D036  Process Knowledge Report for Nitrate Operations at TA-55 
D037  Los Alamos TRU Waste Certification Plan for Newly Generated TRU Waste 
D041  Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams 
D044 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Cassini Mission 
D045  Final Safety Analysis Report for TA-55 NMT 
D048  Wastes from Plutonium Conversion and Scrap Recovery Operations 
D049   40-mm Powder Breech Project, TA-55 Bldg PF-4, Waste Management Plan 

D050   Waste-form Development for Conversion to Portland Cement at LANL Technical Area 
55 

D055  Rocky Flats Environmental Technology Site Backlog Waste Reassessment Baseline 
Book – Waste Form 34 Pyrochemical Salts 

D056  TWISP Final Report 
D057  Processing Waste Acceptance Criteria Exception Forms 
D058  Review and Completion of the TWSR 

D059  Environmental Protection:  Managing Waste; Air Quality; Ecological and Cultural 
Resources 

D060  Repackaging Plutonium-238 High Dose Rate Material for Waste Disposal 
D062  Upgrade and Performance Testing for the LINC Systems at TA-54 Area G 
D063  Project Management Objectives for Pit 9 TRU Waste Retrieval  
D064  Retrieval Plan for TA-54, Area G TRU Waste for Pit 9 
D065  TA-54, Area G Pit 9 Waste Description 
D066  TA-54, Area G Pit 9 Waste Description 
D067  TA-54, Area G Trenches A-D Waste Description 
D068  TA-54 Area G Documented Safety Analysis 
D070 Wastes from Plutonium Conversion and  Scrap Recovery Operations  
D071 Final Safety Analysis Report for TA-55 NMT  
D073 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Galileo Mission  
D074 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Cassinni Mission  

D075 Sampling and Analysis Project Validates  Acceptable Knowledge on TA-55-43,  
Lot No. 01  

D076 Acceptable Knowledge Summary Report  for Waste Streams TA-55-43, TA-55-44,  
TA-55-45, TA-55-46, TA-55-47  

D077 Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55  
D078 Process Acceptable Knowledge Report for Nitrate Operations at TA-55  
D079 Process Acceptable Knowledge Report for  Special Processing at TA-55  

D080 Process Acceptable Knowledge Summary Report for Plutonium-238 Operations at  
TA-55  

D081 AK Report for NG Waste from  Metal/Pyrochemical Operations at TA-55  
D082 Institutional Plan FY2002-FY2007  
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D083 Acceptable Knowledge Information  Summary for LANL Transuranic Waste  Streams  
D084 Acceptable Knowledge Report for Debris  Waste Streams Containing Pu-239  

D085 Determination of H2 Diffusion Rates through Various Closure on TRU Waste Bag-Out 
Bags  

D089 Amount of Zeolite Required to Meet the Constraints Established by the EMRTC 
Report RF 10-13: Application to LANL Evaporator Nitrate Salts 

D090 Results of Oxidizing Solids Testing - EMRTC Report FR 10-13 
D091 Solution Package Scope Definition REPORT-72, Salt Waste (SP #72) Rev 1 

D092 Generator Knowledge Report for the Plutonium Isentropic Compression Experiments 
Containment Systems 

D093 Preparing Samples for Materials Characterization 
D094 Panel Preparation for Z Experiments 
DR001  Discrepancy Resolution Waste Stream Assignment 
DR004  Discrepancy Resolution Non-Mixed TA-55 Pu-239 Debris Drums 

DR005  
Acceptable Knowledge Source Document Discrepancy Resolution - Homogeneous 
Solids in Containers S818280, S818308, S822622, S818309, S832485, S862359, 
S802994, and S811632 

DR007  Acceptable Knowledge Source Document Discrepancy Resolution – Layers of 
Confinement 

DR008  Acceptable Knowledge Source Document Discrepancy Resolution – TA-55 
Homogeneous Solids Containing Greater Than 50% Heterogeneous Debris 

DR029 Acceptable Knowledge Source Document  Discrepancy Resolution – Drum No.  86309 
Contained a Small Lighter Fluid  Can with ~ 65 ml of liquid   

DR043 Miscellaneous Debris Items in LA-CIN01.001 (cemented) Container No. 53706 

DR044 Removal of 114 Heterogeneous Drums from Cemented Waste Stream  
(LA-CIN01.001) 

DR048 Acceptable Knowledge Source Document Discrepancy Resolution – Waste Stream 
LA-MHD01.001 Radiological Characterization 

M002  Review of Headspace Gas Data from Pre-WAP Analyses for Additions to AK 
M006  Pit Production 
M011  Waste Determination Report for Waste Stream TA-55-43 Lot No. 01 
M012  Waste Profile Form Guidance 
M013  Waste Generator Guidance for Completing the TRU Waste Storage Record (TWSR) 
M014  General Waste Management Requirements 
M015  Managing Radioactive Waste 
M016  Hazardous and Mixed Waste 

M017  Final Documentation for RadWaste ORACLE Database's List of Acceptable 
Radioisotopes, Specific Activities, Categories and Regulatory Limits 

M018  Los Alamos National Laboratory Waste Profile System Forms 
M019  Generator Documentation 
M023  Procedure Review Sheets for 410-MPP, "Electrorefining of Plutonium Metal-Crac Cell" 
M024  Procedure Review Sheets for 435-MPP, "Reverse Cell Electrorefining (R&D Project)" 
M026  Coalesence of Plutonium Metal (Excerpts) and Procedure Review Sheets 

M028  Procedure Review Sheets and Excerpts from Salt Stripping of Electrorefining Salts 
Using Oxygen/Argon 
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M029  Procedure Review Sheets and Excerpts from Electrorefining of Plutonium Metal, 
Nominal Six Kilogram Scale 

M030  Measuring Physical Properties (Excerpt) 
M032  Acceptable Knowledge Personnel Interview Form - Metal Operations 
M037  Multiple-Cycle Direct Oxide Reduction 

M041  Procedure Review Sheets for Revs 0-5 of "Electrorefining of Plutonium Metal," Doc. # 
258-MPP-R00 

M043  Procedure Review Sheet for Procedure 290-MPP-R02 

M044  Procedure Review Sheets for Procedure 216-MPP-R01 "Oxalate Precipitation of    
Ion-Exchange Eluates" 

M045  Procedure Review Sheets for Procedure 215-MPP-R01, "Oxalate Precipitation of 
Plutonium from Nitrate Solutions" 

M048  Procedure Review Sheets for Procedure 230-MPP-R01, "Hydroxide Precipitation for 
Oxalate Filtrates" 

M050  Procedure Review Sheet for 474-REC-R01, "Process Research and Development 
Facilities” 

M053  Procedure Review Sheet for 426-REC-R00, "Residue Leaching" 
M054  Procedure Review Sheet for 461-REC-R00, "Nitrate Anion Exchange" 

M057  Procedure Review Sheet for 431-REC, "Procedure for Disposal of Oils Containing 
Recoverable Amounts of Pu in the Form of (U, Pu) Carbides" 

M061  Process Review Sheet for RAB-MS-2000, "Carbothermic Process Material 
Specification for Uranium Oxide Powder (Depleted)" 

M064  Process Accountability Flow Documents for Various Nitrate Processes 
M067  Procedure Review Sheet for 430-REC, "Recovery of Contaminated Platinum" 
M069  Procedure Review Sheet for 420-REC, "Processing of Contaminated Solids" 

M072  Procedure Review Sheets for 444-REC, "Dissolving Chloride Melt Portion of 
Electrorefining Residues” 

M074  Procedure 474-CLO, Hydroxide Precipitation of Chloride Waste Streams 
M076  Hydroxide Precipitation of the Plutonium in Chloride Waste Streams 
M080  Interview with J. Foxx re:  Solvent Extraction Developmental Work 
M084  Procedure 437-REC, "Polystyrene Cube Processing" 

M085  Procedure 445-REC, "Preferential Dissolution of Uranium Oxides from a         
Uranium-Plutonium Oxide Mixture" 

M086  Procedure 490-REC, "Catalyzed Electrochemical Plutonium Oxide Dissolver 
(CEPOD)" 

M088  Procedure 423-REC, "Ash Leaching" 
M089  Procedure 431-REC, "Leaching of Contaminated Metals in Nitric Acid" 

M090  Procedure 421-REC, "Pickling or Surface Leaching" and "Leaching of Noncombustible 
Materials in Nitric Acid" 

M092  Procedure 490-REC, "Mediated Electro-Oxidation of Low-Level Organic Waste" and 
"Catalyzed Electrochemical Plutonium Oxide Dissolver" 

M093  Procedure 427-REC, "Incinerator Ash R&D Facility" 

M095  Procedure 447-REC, "Dissolution of Impure Plutonium Dioxides, Filter Residues, and 
Glovebox Sweepings in Hot HNO3-HF" 

M096  Procedure 472-REC, "Nitrate Anion Exchange for the Rich Column Material System" 
M097  Procedure 471-REC, "Nitrate Anion Exchange for the Lean Residue System" 
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M098  Procedure 470-REC, "Nitrate Anion Exchange for the Rich Residues Ion Exchange 
Column" 

M099  Procedure 473-REC, "Nitrate Anion Exchange for the Dissolved Solids (DS) System" 
M103  Procedure 480-REC, "Peroxide Precipitation" 
M112  Procedure 407-MPP, Chlorination of Plutonium Compounds 
M113  Procedure 420-MPP, Reduction of PuO2 to metal 
M116  Review Sheet for Procedure 445-MPP, "Coalescence of Plutonium Metal" 
M118  Review Sheet for Procedure 209-MPP, "Pickling, Leaching, and Dissolution" 

M123  Procedure 213-MPP, Conversion of Plutonium Oxalate to Oxide using heat lamp and 
hot plate 

M125  Procedure 217-MPP, Peroxide precipitation 
M126  Procedure 226-MPP, Dissolving Chloride Melt Portion of Electrorefining Residues 
M127  Procedure 232-MPP, Oxalate Precipitation of Pu from Hydrochloric solutions 
M129  Procedure 224-MPP, Chlorination of Plutonium Compounds 
M130  Procedure 251-MPP, Multiple-cycle Direct Oxide Reduction 
M131  Procedure 273-CLO, Purifying and Recovering Pu by Chloride anion exchange 
M132  Procedure 242-MPP, Precipitation of Plutonium Oxalate in Hydrochloric Acid 
M134  Direct Oxide Reduction R&D 
M137  Procedure HS-NMT9-PP-42, "Particle Size Analysis of Oxide Powders Procedure" 
M142  Procedure 435-REC, "Processing Lapping Oil and Similar Organics" 

M144  Procedure 491-REC, "Advanced Testing Line for Actinide Separations (ATLAS) Unit 
Operations" 

M151  Procedure 464-Rec, "Peroxide Precipitation" 

M153  Development of Control Charts for the Evaporator Bottoms Newly Generated Waste 
Stream from TA-55 

M154  Miscellaneous MSDSs 
M156  Project 2010 Container Specific Database Information for LA-MHD01.001 
M157  Project 2010 Database Summary of Waste Codes from LA-MHD01.001 
M158  Project 2010 Database Information Waste Item Descriptions Summary 

M159  Project 2010 Container Specific Database Information - Area G Reported 
Radionuclides 

M160  LANL Project 2010 Summary of AK Discrepancies 

M164  Procedure Review Sheet for Identification of Potential Hazards Associated with 
Metallographic Operations in Rooms G104 and G107 

M169  Procedure Review Sheet - Comminution and Nickel Addition Procedures for Uranium 
Carbide or Uranium-Plutonium Carbide 

M172   Procedure Review Sheet for Manual Pellet Pressing Procedure for Uranium Carbide 
or Uranium-Plutonium Carbide Powders 

M174  Procedure Review Sheet for Procedure for Measuring the Density of Sintered Fuel or 
Insulator Pellets by a Water Immersion Technique  

M180  Procedure Review Sheet - Hydroxide Precipitation of Chloride Solutions Containing 
Organic Chemicals  

M181  Procedure Review Sheet - Oxalate Precipitation of Plutonium from Chloride Solutions 

M182  Procedure Review Sheet - Purification and Recovery of Plutonium by Chloride Anion 
Exchange 
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M184  Procedure Review Sheet - Dicesium Hexachloro Plutonate (DCHP) 
M185  Procedure Review Sheet - Head End Processing of Aqueous Chloride Plutonium 
M186  Procedure Review Sheet - Plutonium Recovery from Chloride Solutions by Oxalate 
M189  Procedure Review Sheet - Vessel Handling and Unloading 
M200  Plutonium Electrorefining 
M202  Preparation of Pu Metal by the Fluoride Reduction Process 
M206  Procedure Review Sheet - Salt Stripping of Electrorefining Salts 
M212  Procedure Review Sheet - Six Foot Sphere Handling and Unloading  
M215  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from 2500 Set 
M216  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from AK6 Remaining Set 
M217  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from AK7 Remaining Set 
M218  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from Imagic Printout Set 
M219  Electronic image of TWSRs and RSWD Forms from Imagic Software 
M220  Vent Date Information Sources 
M222  CONCERT Database  

M223  Design of Hydrothermal Waste Treatment Units for Operation at Pressures from 1 to 
1,000 Bar 

M224  LANL Hard Copy RSWDs and TWSRs for LA-MHD01 and LA-MHD02 
M226   LANL Hard Copy RSWDs and TWSRs for LA-MHD01 and LA-MHD02 
M236  TA-55 Cemented RSWDs/TWSRs 
M238  NUGEN Drum TWSRs 
M241  Drum Spreadsheet for Additional LA-MHD01.001 Containers 
M242  TA-55 Waste Stream LA-MIN02-V.001 RSWDs/TWSRs and Drum Spreadsheet 
M252  TA-55 Cement Fixation Drum Logbook 
M273  LA-MHD01.001 TWSRs 
M274  TWSRs for Containers 8000 Series 
M275  TA-55 NUGEN TWSRs 
M276  TA-55 VE NUGEN TWSRs 

M279  TA-55 Waste Stream LA-MIN04-S.001 RSWDs/TWSRs, Drum Spreadsheet, and 
BDRs 

M280  Pit 9 Waste Information 
M281  Trenches A-D logbook 
M283 Assembled Tables taken from Milliwatt Generator Project Progress Reports 
M284 MSDSs for Pu-238 Operations 
M285 Process Flow Diagram for Routine Pu-238 Heat Source Production - Fuel  Fabrication 
M286 Particle Size Analysis of Oxide Powders 
M287 Process Flow Diagram for Metallography 
M288 Process Flow Diagram for Pu-238 Scrap Processing  
M289 Introductory Glovebox Transfer of an  EP-60 into and EP-61  
M290 Decontamination of Ir Using Molten MgCl2  
M291 Process Flow Diagram for Recovery of  Pu-238 Oxide from Contaminated Iridium  
M292 Dissolution of Ir by Electrochemical  Methods  
M293 Process Flow Diagram for Pu-238 Waste Solidification  
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M294 Recovery of Plutonium-238 from Sucrose Solutions  

M295 Documentation for RadWaste ORACLE Database's List of Acceptable  Radioisotopes, 
Specific Activities,  Categories and Regulatory Limits  

M296 Generator Documentation  (RSWD/TWSRs)  

M298 Concert Database Query, Physical Parameter Inventory Analysis for Waste Stream 
LA-MHD02.002  

M299 Thermal Decomposition of Cellulose Items  
M300 General Waste Management Requirements  
M301 Hazardous and Mixed Waste  
M302 Managing Radioactive Waste  
M303 Waste Profile Form Guidance  
M304 Waste Generator Guidance for Completing the TRU Waste Storage  Record (TWSR)  

M306 The Actinide Research Quarterly, Magnetic Levitation Results in   
High-Purity Plutonium Metal.  

M307 Acceptable Knowledge Isotopic Ratios (AKIR) database, Versions 2.0 and 2.1  
M308 Pu-238 Defense Determination Resolution  
M309 Radiological Discrepancy Report  
M310 RCRA EPA Hazardous Waste Code  Assignment Discrepancy Report  
M312 CCP-AK-LANL-007 Document Conversion  To CCP-AK-LANL-006 Source Documents 

M316 Record of Communication - Secondary Waste Added During Remediation and 
Repackaging Operations 

M317 Waste Stream LA-MIN04-S.001 Radionuclide Calculations 
P001  Nitric Acid Process Evaporator 
P005  Thorium Fluoride Precipitation 
P008  Cement Fixation of Process Residues in 55-Gallon Drums (Excerpts) 
P011  Cement Fixation of Process Residues in One-Gallon Cans (Excerpts) 
P012  Organic Liquid Emulsification 
P014  Casing Enriched Plutonium 
P024  Nitrate Anion Exchange 
P025  Dissolution and/or Leaching of Various Materials in Hydrochloric Acid 
P026  Oxalate Precipitation of Plutonium from Hydrochloric Acid Solutions 
P027  Purification and Recovery of Plutonium by Chloride Anion Exchange 
P028  Hydroxide Precipitation 
P029  Procedure for Pyroredox Processing of Spent Electrorefining Anodes (P/S RA) 
P033  Procedure "Cleaning Requirements for Large Components" P/S EL 
P034  Procedure "Cleaning for Small Components" 
P036  Procedure "Fabrication and Inspection of He-Bonded Fuel Elements" P/S EL 
P042  Procedure "Sodium Bonding" P/S EL 
P044  Procedure "Encapsulation of Radioactive Isotopes" P/S WE 
P045  Procedure "Plasma Chemical Reactor" P/S PCH 
P046  Procedure "Safe Operating Procedure for Pit Disassembly" P/S MW, PD, SRL 
P049  Procedure "Ultrasonic Degreaser" P/S MA 
P051  Procedure "Operating the Autoclave Hot Isostatic Press" P/S BA 
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P052  Procedure "Cleaning of SP-100 Fuel Pin Components" 
P053  Procedure "Pit Disassembly" P/S SRL 
P056  Procedure "Heat Treatment of SP-100 Components" 
P064  Procedure "Hydrothermal Processing" 
P065  Procedure "Superacid Research and Development" 
P067  Procedure "Room 208 Purification Process Development" 
P069  Procedure "Super Oxidizer Fluorination of Ash" 
P070  Procedure "Operation of the Plutonium FOOF Loop" 
P071  Procedure "Operation of the Plutonium Fluorination Loop" 
P076  Procedure "Research, Development, and Demonstration Facilities" 
P077  Procedure "Research, Development, and Demonstration Facilities" 
P078  Procedure "Sensors and Instrumentation Development" 
P080  Procedure "Organoactinide R&D" 
P081  Procedure "Actinide Chemistry Research and Development" 
P083  Procedure "Plutonium Chlorination" 
P085  Procedure "Developmental Chloride Solvent Extraction Process" 
P090  TA-55 Generator Attachment to the Los Alamos TRU Waste Certification Plan 
P091  Attachment 3 to the TRU Waste Certification Plan, R05 
P092  TA-55 Transuranic Waste Interface Document for Debris Waste 
P094  Documenting Acceptable Knowledge For Legacy Waste Items 

P095  Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste for WIPP and 
for TA-54 Safe Storage 

P096  TA-55 Waste Management, TWCP-351 
P097  Performing Visual Inspections of TRU Waste 
P098  Packing TRU Waste Containers 

P102  Procedure 406-GEN, "Standard Operating Procedure for the Waste Management at 
TA-55, CMB-11 Facility"; also LA-UR-01-6170 

P103  Thorium Fluoride Precipitation 
P104  Electrorefining of Plutonium Metal, Nominal Six Kg Scale 
P105  Chloride Melt Preparation for Electrorefining and Fused Salt Extraction 
P109  Acceptable Knowledge Personnel Interview Form re:  Pyrochemical waste stream 
P110  Acceptable Knowledge Personnel Interview Form re:  Pyrochemical waste stream 
P117  Waste Visual Examination and Packaging 
P118  Acceptable Knowledge Documentation 
P125  Characterization of Direct Oxide Salts 
P147  Electrochemical Systems Operations, NMT-15 Hazard Control Plan 

P148  Machining of Special Nuclear Materials in Glovebox Enclosures, NMT-15 Hazard 
Control Plan 

P152  Cement Fixation of Process Residues in One-Gallon Cans 
P153  Cement Fixation of Process Residues in 55-Gallon Drums 
P154  Standard Waste Visual Examination and Prohibited Item Disposition 
P155  Pu-238 Residue Solidification 
P156  Thermal Decomposition of Cellulose Items Contaminated with Plutonium-238 
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P157  Direct Oxide Reduction of Pu-238 Oxide 
P158  Prohibited Items Disposition Dome 231 Permacon 
P159  Processing Waste in the Waste Characterization Glovebox 
P160  Introducing and Removing Items and Samples from the Glovebox Systems in PF-4 
P161   TA-55 Waste Management 
P162  TA-55 Waste Management Requirements 
P163  Nuclear Materials Packaging 
P164  Inspecting, Labeling, and Preparing TRU Waste Containers 
P165  Performing Visual Inspections of TRU Waste 
P166  Packing TRU Waste Containers 
P167  Packing TRU Waste Containers 
P168  Sealing TRU Waste Containers 
P169  Sealing TRU Waste Containers 
P170  Material Reclamation 
P171  Inspecting and Preparing a Drum 
P172  Inspecting the Cement and Performing the Drum-in and Drum-out 
P173  Waste Generating Instruction for Heat-Source Plutonium Solid TRU Waste  
P174  Trenches A – D Retrieval Operations 
P175 Sort, Segregate, Size Reduction, and Repackaging Activities  
P177 TA-55 Waste Management  

P178 Attachment 3 to the Los Alamos TRU  Waste Certification Plan for Newly Generated 
TRU Waste  

P179 TA-55 Generator Attachment to the Los Alamos TRU Waste Certification Plan  
P180 Sampling PuO2 Procedure  
P181 Ceramography of 238 PuO2 Fuel Samples  
P182 238 Pu Waste Solidification 
P183 Cement Fixation of Process Residues in  55-Gallon Drums  
P185 Cement Fixation of Process Residues in  One-Gallon Cans  
P186 Organic Liquid Emulsification  
P187 Characterization of Direct Oxide Salts  
P188 Standard Operating Procedure for the Waste Management at TA-55  
P189 Direct Oxide Reduction of 238 PuO2  
P190 Advanced Testing Line for Actinide Separations (ATLAS) Unit Operations  
P192 TA-54 Area G TRU Crate SSSR Activities 
P194 TA-54-231 PermaCon Upgrades 
P195 Sort, Segregate, Size Reduction, and Repackaging Activities 
P196 TA-54 Area G Sludge Remediation Activities 
P197 TA-54 Area G TRU Crate SSSR Activities 
P198 WCRRF Waste Characterization Glovebox Operations 
P199 TA-54-375 TRU Oversized Box Processing Capability Project 
P203 TA-54 Area G TRU Corrugated Metal Box SSSR Activities 
P204 TA-54 Area G Ten-Drum Overpack Container Operations 
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U002  Review of RTR Data From Pre-WAP Analysis For AK 
U004  Process Status Data from Area 55 WMD & Cert. Database 

U005  Twenty-Five Years of Radioactive Waste Cementation at Los Alamos National 
Laboratory 

U007 Review of RTR Data From Pre-WAP Analysis for AK  
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Figure 1.  Location of LANL Site 
 

 
 

  TA-54, Area G

TA-50

TA-55
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Figure 2.  Location of the PF-4 at TA-55 LANL Site  
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Figure 3.  RSWD Code Descriptions Table 
 
RSWD 
Code Definition Waste Stream 

A10 Graphite LA-MHD01.001 
A14 Combustible Decon Waste LA-MHD01.001 
A15 Cellulosics LA-MHD01.001 
A16 Plastics LA-MHD01.001 
A17 Rubber Materials LA-MHD01.001 
A18 Combustible Lab Trash LA-MHD01.001 
A19 Combined Combustible/Non-Combustible 

Lab Trash 
LA-MHD01.001 

A20 Hydrocarbon Oil – Liquid (Absorbed) LA-MIN02-V.001 
A21 Silicon-Based – Liquid (Absorbed) LA-MIN02-V.001 
A25 Leached Process Residues LA-CIN01.001 
A26 Evaporator Bottoms/Salts  LA-CIN01.001 
A27 Nitrate Salts LA-MIN04-S.001 
A28 Chloride Salts LA-MIN04-S.001 
A30 Property Number Equipment  LA-MHD01.001 
A31 Non-Property Number Equipment LA-MHD01.001 
A35 Combustible Building Debris LA-MHD01.001 
A36 Noncombustible Building Debris LA-MHD01.001 
A47 Slag and Porcelain LA-MHD01.001 
A50 Metal Crucibles, Scrap, Dies LA-MHD01.001 
A51 Precious Metal LA-MHD01.001 
A52 Scrap Metal LA-MHD01.001 
A55 Filter Media LA-MHD01.001 
A60 Other Combustibles LA-MHD01.001 
A61 Other Non-combustibles LA-MHD01.001 
A70 Chemical Waste LA-MIN02-V.001 
A77 Vermiculite (Before 1985) LA-MIN02-V.001 
A95 Glass LA-MHD01.001 
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Figure 4.  Item Description Codes (IDC) Table 
 

Item 
Description 

Code 
Definition Description  

001 Mixed metal scrap and combustibles 
(primarily metals or metal equipment along 
with its combustible components and 
combustibles generated during 
decommissioning, sectioning equipment, or 
packaging) 

IDC 001 waste is comprised of several 
types of metal scrap and incidental 
combustibles generated at various TAs 
and size reduced at the WCRR Facility.  
The waste consists mostly of metals or 
metal equipment, either whole or 
sectioned, and lesser amounts of 
combustible components.  In addition, 
small volumes of combustibles 
generated during decommissioning, 
sectioning, and packaging are present.  
The waste forms primarily include 
gloveboxes, process equipment, and 
ductwork from decommissioning 
operations.  Gloveboxes may include 
gloves, wiring, plastic, glass windows, 
plastic wrapping, and lead shielding. 

004 Combustible solids (may contain small 
fraction of noncombustible solids) 

IDC 004 waste is comprised of 
combustible waste such as paper, rags, 
plastic, and rubber, including 
plastic-based and cellulose-based 
waste generated at the  
TA-55 Plutonium Facility.  Plastic-based 
waste includes, but may not be limited 
to, tape, polyethylene, and vinyl; gloves; 
plastic vials; polystyrene; Tygon tubing; 
polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves 
(unleaded Neoprene base).   
Cellulose-based waste includes, but 
may not be limited to, rags, wood, 
paper, cardboard, laboratory counts and 
coveralls, booties, and cotton gloves, 
and similar miscellaneous materials.  
IDC 004 waste may also contain a small 
fraction of noncombustible solids  
(e.g., scrap metals, metal lids). 

005 Noncombustible scrap (may contain small 
fraction of combustible solids) 

IDC 005 waste includes metals and 
non-metals.  The non-metal wastes 
included glass, fiberglass heating 
mantles, porcelain crucibles, ceramic 
furnace tube inserts, and leaded 
glovebox gloves.  Discarded HEPA 
filters are identified as IDC 005 waste.  
This waste is generated in PF-4 at 
TA-55.  A small fraction of combustible 
waste, such as plastics (mainly 
packaging), may also be present. 
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Figure 4.  Item Description Codes (IDC) Table (Continued) 
  

Item 
Description 

Code  
Definition Description 

005(P1) Leaded rubber and metal waste  IDC 005(P1) consists of leaded rubber   
waste and metal waste, including 
lead-lined glovebox gloves discarded 
along with metal waste, such as motors 
and tools.  

005(P2S) Salt waste IDC 005(P2S) waste consists of used 
salts from pyrochemical processes such 
as electrorefining, molten salt 
extraction, salt stripping, fluoride 
reduction, and direct oxide reduction 
carried out at PF-4 at TA-55.  A small 
fraction of combustible waste, such as 
plastics (mainly packaging), may also 
be present. 

006 Cemented process residues 
(process-leached solids, filter cakes, 
evaporator bottoms, etc., stabilized in 
Portland cement) 

IDC 006 waste includes solidified 
inorganic and organic process solids 
generated from facility and equipment 
operations and maintenance.  This 
waste may include process leached 
solids, ash, filter cakes, salts, metal 
oxides, fines, evaporated bottoms, or up 
to six liters of emulsified solvents and 
oils stabilized in Portland or gypsum 
cement.  This waste also includes spent 
samples received from TA-3, CMR 
Building. 
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Figure 5.  TA-55 Process/Status Code Index Table 
 

P/S Code P/S Name Operations Process Report in which this 
P/S Code is Described* 

AAP Accelerated Aging of 
Plutonium Metal Operations 

AC Actinide chemistry, R&D Miscellaneous Operations 

AC1 Actinide chemistry, R&D Miscellaneous Operations 

AC2 Actinide chemistry, R&D Miscellaneous Operations 

AC3 Actinide chemistry, R&D Miscellaneous Operations 

ACC Ammonium chloride 
conversion Special Processing Operations 

ACD Cascade dissolver Special Processing Operations 

ACL Analytical chemistry 
laboratory Miscellaneous Operations 

AD Actinide processing 
demonstration Miscellaneous Operations 

AL Ash leach Nitrate Operations 

AO Assembly operation Metal Operations 

AO Americium processing 
calcination Nitrate Operations  

AP Americium purification Nitrate Operations 

APD Actinide processing 
demonstration Miscellaneous Operations 

ARI ARIES Metal Operations 
AS Anode heel dissolution Nitrate Operations 

ASP Aqueous Scrap 
Processing Pu-238 Operations  

AT Ash testing Nitrate Operations 

ATL 
Advanced test line for 
actinide separation 
RD&D 

Nitrate Operations 

AX Solution assay Miscellaneous Operations 

BA  Basement isopress Metal Operations 

BAC  Bacterial decomposition 
of cellulose items Nitrate Operations 

BC Physical properties Metal Operations 

BF Unknown name for P/S 
Code Nitrate Operations 

BL Blending Nitrate Operations 

BM Burning metal Nitrate Operations 

BT Burst testing Metal Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this 
P/S Code is Described* 

BU Button burning Nitrate Operations 

C1 Pu-238 Heat Source 
Calorimetry Pu-238 Operations 

CA Casting Metal Operations 

CC Calcination Nitrate Operations 

CD Hydroxide cake 
dissolution Nitrate Operations 

CF Cement fixation Nitrate Operations 

CH Characterization Nitrate Operations 

CK RD&D volatile fluoride Pu 
recovery Miscellaneous Operations 

CL  Crucible processing Chloride Operations 

CLRD Aqueous chloride R&D Chloride Operations 

CLS Accountable CLS 
chloride solutions Chloride Operations 

CN C-N-O analysis   Metal Operations 

CO Comminution Metal Operations 

COD Chlorinated oxide 
dissolution Nitrate Operations 

COL Chlorinated oxide leach Nitrate Operations 

CP Chloride processing Special Operations 

CPOD 
Catalyzed 
electrochemical 
plutonium oxide dissolver

Nitrate Operations 

CR Crushing and pulverizing Nitrate Operations 

CRD Chlorination/reduction 
RD&D Pyrochemical Operations 

CS Chloride solutions Chloride Operations 

CSE Chloride solvent 
extraction Chloride Operations 

CT Compatibility testing Metal Operations  

CV RD&D experimental 
chlorination processes Miscellaneous Operations 

CW Caustic waste Chloride Operations 

CX Chloride anion exchange Chloride Operations 

CXL Experimental chloride 
extraction line Chloride Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this 
P/S Code is Described* 

DA Alloy development Pu 
items Metal Operations  

DF DS furnace and oxide 
preparation Nitrate Operations 

DO Dissolution of oxide Special Processing Operations  

DOP Detector oxide 
preparation Metal Operations 

DP Dry processing Nitrate Operations 

DS Ion exchange Nitrate Operations 

DT John Ward R&D Metal Operations 

ECHM Electrochemistry Miscellaneous Operations 

ED Cascade dissolver Nitrate Operations 

EDC Electrolytic 
decontamination Miscellaneous Operations 

EL Element loading Metal Operations  

ELW Experimental laser 
welding Metal Operations  

EM Electron microscopy Metal Operations  

EOC Experimental oxide 
characterization Miscellaneous Operations 

ER Electrorefining Pyrochemical Operations 

ETD Experimental thermal 
decomposition Nitrate Operations 

EV Evaporator Nitrate Operations 

EVAC Evacuation and bake out Metal Operations 

EXT Extraction RD&D Miscellaneous Operations 

FA Americium processing Nitrate Operations 

FC Canning Nitrate Operations 

FDL FOOF demonstration 
loop Miscellaneous Operations 

FF Fuel fabrication Metal Operations 

FLU Fluorination RD&D Miscellaneous Operations 

FSPF Special furnace 
operations Metal Operations 

FX Cement to drum Nitrate Operations 

GI Pellet grinding & 
inspection Metal Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this 
P/S Code is Described* 

GMS  Open gradient magnetic 
separation Nitrate Operations 

GPHS General Purpose Heat 
Source (GPHS) Pu-238 Operations 

HC Calcination Nitrate Operations 

HCD Hydroxide cake 
dissolution Nitrate Operations 

HD Hydroxide cake 
dissolution Nitrate Operations 

HG Pu removal by mercury Metal Operations 

HGMS High gradient magnetic 
separation Nitrate Operations 

HP Cement fixation Nitrate Operations 

HRA Hanford Reservation 
Material Nitrate Operations 

HRS High resolution 
spectroscopy Miscellaneous Operations 

IA Impure americium 
holding for discard Nitrate Operations 

IAM Inspection and 
measurement Special Processing Operations 

IB Matrix study of 
pyrochemical salts Miscellaneous Operations 

ICP ICP-AES analysis Miscellaneous Operations 

ID Immersion density Metal Operations 

IE  Isotope enrichment Miscellaneous Operations 

IHL Induction Heating and 
Levitation Pu-238 Operations 

IN Inspection Metal Operations 

IS Incinerator Nitrate Operations 

ITF  Impact test facility Metal Operations 

ITF4 Impact test facility Metal Operations 

ITF7 Impact test facility Metal Operations 

IX Ion exchange Special Processing Operations 

JA Gas isostatic press Metal Operations  

KBTF Kolsky bar test facility Metal Operations  

LC Uranium plutonium 
processing Nitrate Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this 
P/S Code is Described* 

LD Chloride leach & dissolution Chloride Operations 

LG1 Non combustible leach Nitrate Operations 

LG2 Hydroxide cake dissolution Nitrate Operations 

LI XF6 experimental 
measurements Miscellaneous Operations 

LIBS Laser-induced breakdown 
spectroscopy system Miscellaneous Operations 

LR Ion exchange Nitrate Operations 
M1, M2, MM, 
M4 Materials Management Miscellaneous Operations 

MA Machining Metal Operations  

MAG Magnetic separation Nitrate Operations 

MAS RD&D experimental 
processes Nitrate Operations 

MB Nitric dissolution of molten 
salts 

Chloride Operations 
Nitrate Operations 

MBC Crystal Metal Operations  

ME Metallography Miscellaneous Operations 

MELL Mediated electro-oxidation 
of LLW Nitrate Operations 

MF  Metals furnace Nitrate Operations 

MIS Material identification and 
surveillance Miscellaneous Operations 

ML Non-Pu metal leach Nitrate Operations 

MO Metal oxidation, room 429 Pyrochemical Operations 

MOX Mixed oxide fuel production Metal Operations  

MP Metal preparation Pyrochemical Operations 

MPD Cascade dissolver Nitrate Operations 

MR Material Reclamation Pu-238 Operations 

MS Molten salts purification 
dissolution Chloride Operations 

MTL Metallography-Plutonium-
238 Operations Pu-238 Operations 

MW Metal working Metal Operations  

NC Noncombustible leach Nitrate Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this 
P/S Code is Described* 

NCD Nonconforming drums Miscellaneous Operations 

NEPTUNIUM Neptunium Pyrochemical Operations 

NL Noncombustible leach Nitrate Operations 

NP Nitrate processing Special Operations 

NR Nitrate recovery Nitrate Operations 

OB Oxide blending Metal Operations 

OD Oxide dissolution Nitrate Operations 

OH Hydroxide precipitation Nitrate Operations 

OM Oxygen to metal ratio 
determination Metal Operations 

OR Direct oxide reduction Pyrochemical Operations 

OY Oxalate precipitation Nitrate Operations 

P1 Routine Pu-238 Heat 
Source Pu-238 Operations 

PA Passivation Nitrate Operations 

PAF Passivation furnaces Nitrate Operations 

PB Pu-beryllium source 
recovery Chloride Operations 

PCH Plasma chemistry Metal Operations 

PD Pit disassembly Metal Operations 

PE Sputtering process Metal Operations 

PF Plutonium surfaces Metal Operations 

PH Thermal hydride/dehydride Metal Operations 

PI Preparation of isotopes Special Processing Operations 

PIG Welding Metal Operations 

PK Pickling and nitrate holding Pyrochemical Operations 

POSM Processing out-of-
specification material Special Operations  

PP Pellet Production Pu-238 Operations 

PPD Pu pellet dissolution Special Operations  

PR Peroxide precipitation Nitrate Operations 

PRR Pyrochemical residue 
recovery Chloride Operations 

PS Peroxide precipitation of 
MSE salts Nitrate Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this P/S 
Code is Described* 

PSE Plutonium standards 
extrusion Metal Operations 

PT Plutonium-thorium 
separation Nitrate Operations 

PTP Plutonium trichloride 
preparation Pyrochemical Operations 

PTS RD&D pretreatment 
study Nitrate Operations 

PUB Pu/Be source recovery Chloride Operations 

PX Pyrochemical R&D Special Operations 

R8 
Routine Pu-238 
Solidification/Recovery of 
Pu-238 from Sucrose 

Pu-238 Operations 

RA Recovery of anodes Pyrochemical Operations 

RAP Research alloy 
preparation Metal Operations 

RAP2 Research alloy 
preparation Metal Operations 

RASS/RSS Raman spectroscopy 
system Miscellaneous Operations 

RB Roasting and blending Nitrate Operations 

RBJ Roasting and blending Jr Nitrate Operations 

RC Rotary calciner Nitrate Operations 

RCI Recovery of Pu-238 from 
contaminated Iridium Pu-238 Operations 

RCM Rich column material ion 
exchange Nitrate Operations 

RD Repackaging into 
retrievable drums Miscellaneous Operations 

RFX Ion exchange Nitrate Operations 

RL Radiochemical coating Metal Operations 

RM Reduction to metal Special Processing Operations 

RO Oil recovery Nitrate Operations 

RR Ion exchange Nitrate Operations 

RS Pellet sintering Metal Operations 

SA Super acid RD&D Miscellaneous Operations 

SB  Scrap burning Special Processing Operations 

SBB Ca/Al scrubbing RD&D Special Processing Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this P/S 
Code is Described* 

SC Cascade dissolver, G437 Nitrate Operations 

SCB  Chlorination Ca/Al 
scrubbing RD&D Pyrochemical Operations 

SCP Routine Pu-238 Scrap 
Processing Pu-238 Operations 

SD Salt distillation Pyrochemical Operations 

SE Solvent extraction Chloride Operations 

SL Scrap leaching Special Processing Operations 

SMA Surveillance machining Metal Operations 

SMIS 
Long-Term 
Storage/Compatibility 
Testing 

Miscellaneous Operations 

SMP SP mounting preparation Miscellaneous Operations 

SO Super oxidizer, FOOF 
program Miscellaneous Operations 

SP Scrap dissolution, G438 Nitrate Operations 

SRL Special recovery line Metal Operations 

SS Salt stripping Pyrochemical Operations 

SSD Special scrap dissolution Nitrate Operations 

SSMD SS material development Pyrochemical Operations 

STF Standard fabrication Miscellaneous Operations 

SURF Plutonium surfaces Metal Operations 

SX Americium processing 
silicon removal Nitrate Operations 

TDC Thermal decomposition 
of cellulose items Nitrate Operations 

TSC Thermal stabilization of 
cellulosic material Nitrate Operations 

TIGR Thermally induced 
gallium removal Metal Operations 

UA Uranium fabrication Metal Operations 

UCON Uranium conversion Metal Operations 

UPS Uranium/plutonium 
separation Nitrate Operations 
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Figure 5.  Process/Status Code Index Table (Continued) 
 

P/S Code P/S Name Operations Process Report in which this P/S 
Code is Described* 

US Uranium separation for 
solid solution feed Nitrate Operations 

US2 Uranium separation for 
non-solid solutions feed Nitrate Operations 

VC Variable CSMO scrap 
dissolution Nitrate Operations 

VD Vapor degreaser and 
sand blasting Metal Operations 

VP1 CSMO scrap dissolution Nitrate Operations 

VP2 Polycube processing Nitrate Operations 

VP3 Hydroxide precipitation Nitrate Operations 

VS Confirmation, inspection 
& sampling Miscellaneous Operations 

VU Vessel unloading Special Processing Operations 

VUL Vessel unloading Nitrate Operations 

WD 
Welding and 
Decontamination for 
GPHS 

Pu-238 Operations 

WE Welding Metal Operations 

WLT Welding leak test Metal Operations 

WM Waste management Miscellaneous Operations 

WS Pu-238 Direct Oxide 
Reduction Pu-238 Operations 

X0 Inactive or unspecified 
P/S material Miscellaneous Operations 

XES  X-ray energy 
spectroscopy Miscellaneous Operations 

XO  Inactive or unspecified 
P/S material Miscellaneous Operations 

XP RD&D experimental 
processes Miscellaneous Operations 

ZD Scrap oxide dissolution Nitrate Operations 
 
*Operations Process Reports:  Chloride Operations (Reference D007), Metal Operation Processes 
(References D011 and D029), Miscellaneous Operations (References D009 and D032), Nitrate 
Operations (References D008 and D036), Pyrochemical Operations (References D011 and D028), 
Special Processing Operations (References D010 and D030), and Pu-238 Operations (Reference D080).  
Timelines for the P/S Codes can be found in these Operations Process Reports. 
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Figure 6.  Example Generator Container Specific Documentation 
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Figure 6.  Example Generator Container Specific Documentation (Continued) 
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued) 
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)  
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Figure 6.  Example Generator Container Specific Documentation (Continued)   
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Figure 6.  Example Generator Container Specific Documentation (Continued)   
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Figure 6.  Example Generator Container Specific Documentation (Continued) 
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Figure 7.  Process Flow Diagram for Nitrate Operations (Legacy)   
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Figure 8.  Process Flow Diagram for Nitrate Operations (Newly Generated)   
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Figure 9.  Simplified Process Flow Diagram for Miscellaneous Operations (Legacy)  
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Figure 10.  Simplified Process Flow Diagram for Miscellaneous Operations (Newly Generated)  
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Figure 11.  Simplified Process Flow Diagram for Special Processing (Legacy)  
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Figure 12.  Simplified Process Flow Diagram for Special Operations (Newly Generated)  
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Figure 13.  Simplified Process Flow Diagram for Metal Operations (Legacy)  
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Figure 13.  Simplified Process Flow Diagram for Metal Operations (Legacy) (Continued)  
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Figure 13.  Simplified Process Flow Diagram for Metal Operations (Legacy) (Continued)  
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Figure 14.  Simplified Process Flow Diagram for Metal Operations (Newly Generated)  
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Figure 15.  Simplified Process Flow Diagram for Pyrochemical Operations (Legacy) 
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Figure 16.  Simplified Process Flow Diagram for Chloride Operations (Legacy) 
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    NOTE: Many of the P/S Codes for chloride operations involve more than one step or activity in the flow diagram. Thus, the same 

P/S Code can appear in more than one box on the flow diagram.
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Figure 17.  Simplified Process Flow Diagram for Pyrochemical and Chloride Operations 
(Newly Generated) 
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Figure 18.  Simplified Process Flow Diagram for Pu-238 Operations (Legacy)  
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Figure 18.  Simplified Process Flow Diagram for Pu-238 Operations (Legacy) 
(Continued)  
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Figure 18.  Simplified Process Flow Diagram for Pu-238 Operations (Legacy) (Continued) 
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Figure 19.  Simplified Process Flow Diagram for Pu-238 Operations (Newly Generated) 
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Figure 20.  Waste Repackaging and Prohibited Item Disposition Flow Diagram 
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Figure 21.  Below-Grade Drum Retrieval Flow Diagram 
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Figure 22.  Below-Grade Crate Retrieval Flow Diagram  
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RECORD OF REVISION 
 

Revision 
Number 

Date 
Approved Description of Revision 

0 06/26/2007 Initial issue. 

1 10/23/2007 
Revised to add TA-21 Decontamination and  
Decommission waste and to include other 
miscellaneous editorial changes. 

2 02/15/2008 

Revised to address waste repackaging and 
prohibited item disposition currently being 
performed in Technical Area (TA)-50 and TA-54 
and to include other miscellaneous editorial 
changes. 

3 02/25/2009 

Revised to properly identify chemicals in Table 11, 
Chemical Identification and Use Summary, as  
ignitable, corrosive, and/or reactive in their pure  
form; to address the addition of containers to  
waste stream LA-MHD04.001 that were originally  
characterized as homogeneous by Los Alamos  
National Laboratory (LANL); to modify the waste  
stream volume; to identify current LANL waste  
management practices; to describe the  
below-grade retrieval process; and to incorporate  
miscellaneous editorial changes.    

4 12/14/2009 

Revised to include the mixed contaminated soil 
waste stream LA-MSG04.001.  This new waste 
stream is explained in detail in Section 6.0.  This  
revision also includes miscellaneous changes  
identified during the 2009 recertification audit;  
expands the spent nuclear fuel and high-level  
waste assessment; clarifies current Los Alamos 
National Lab (LANL) waste management 
practices; and includes miscellaneous changes to 
Sections 1.0, 2.0, 3.0, 4.0, 5.0, 7.0, 8.0, and 9.0.  

5 05/01/2012 

Revised to incorporate changes required by the  
Waste Isolation Pilot Plant (WIPP) Permit renewal  
dated November 30, 2010; to update the Annual  
Transuranic Waste Inventory Report identification  
numbers; to expand the waste stream correlation  
section; to update container counts; and to clarify  
the waste packaging configurations.  This revision  
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RECORD OF REVISION (continued) 
 

Revision 
Number 

Date 
Approved Description of Revision 
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identified during the 2012 recertification audit; to 
update the waste stream LA-MSG04.001 Waste 
Materials Parameter section; to clarify the waste 
packaging configurations; and to incorporate 
various freeze file changes. 
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1.0 EXECUTIVE SUMMARY 
  
This acceptable knowledge (AK) summary report has been prepared for the Central 
Characterization Program (CCP) for contact-handled (CH) transuranic (TRU) waste 
generated at the Los Alamos National Laboratory (LANL) Technical Area (TA)-21 Delta 
Prime (DP) West Facility.  This report was prepared in accordance with CCP-TP-005, CCP 
Acceptable Knowledge Documentation (Reference 1), to implement the AK requirements of 
the Waste Isolation Pilot Plant Hazardous Waste Facility Permit, Waste Analysis Plan 
(WIPP-WAP) (Reference 2) and the DOE/WIPP-02-3122, Transuranic Waste Acceptance 
Criteria for the Waste Isolation Pilot Plant (WIPP-WAC) (Reference 3). 
 
The WIPP-WAP AK requirements are addressed in CCP-PO-001, CCP Transuranic Waste 
Characterization Quality Assurance Project Plan (Reference 4).  The WIPP-WAC AK 
requirements are addressed in CCP-PO-002, CCP Transuranic Waste Certification Plan 
(Reference 10).  Additionally, this report provides the AK information required by CCP-PO-
003, CCP Transuranic Authorized Methods for Payload Control (CCP CH-TRAMPAC)  
(CH-TRAMPAC) (Reference 12). 
   
  
The CCP is tasked with certification of CH-TRU waste for transportation to, and disposal at, 
the Waste Isolation Pilot Plant (WIPP).  This document was developed in accordance with 
CCP procedure CCP-TP-005 (Reference 1), which describes how AK is collected, 
reviewed, and managed by the CCP.  The CCP is responsible for collection, review, and 
management of AK documentation in accordance with CCP-TP-005 and reviews and 
approves this AK Summary Report.  CCP maintains responsibility for this AK Summary 
Report and all CCP-TP-005 generated forms and records as quality assurance (QA) 
records.  In addition, CCP maintains a copy of the “historical source documents” as non-QA 
records.   
 
This document, along with the referenced supporting documentation, provides a defensible 
and auditable record of AK for waste streams LA-MHD04.001 and LA-MSG04.001.  The 
references and AK sources used to prepare this report are listed in Sections 8.0 and 9.0.  
The AK sources cited throughout this report are identified by an alphanumeric designation 
corresponding to a unique CCP Source Document Tracking Number (i.e., C001, D001, 
DR001, M001, P001, and U001). 
 
This report presents the required characterization information for containers in the mixed 
heterogeneous debris waste stream LA-MHD04.001 and the mixed contaminated soil 
waste stream LA-MSG04.001 generated during routine and Decontamination and 
Decommissioning (D&D) operations in this facility.  This AK Summary Report includes 
information relating to the facility’s history, configuration, equipment, process operations, 
and waste management practices.  Information contained in this report was obtained from 
numerous sources, including facility safety basis documentation, operating procedures, 
historical archived documents, interviews with cognizant personnel, material safety data 
sheets (MSDSs), and generator and storage facility waste records and databases.   
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This report and supporting source documentation, provide the mandatory waste program 
and waste stream-specific information required by the WIPP-WAP (Reference 2). 

 
2.0 WASTE STREAM IDENTIFICATION SUMMARY 
 
Site Where TRU Waste Was Generated: 
 
Los Alamos National Laboratory 
P.O. Box 1663 
Los Alamos, New Mexico 87545 
 
Facility Where TRU Waste Was Generated: 
 
TA-21 (DP West Facility)   
 
LANL U.S. Environmental Protection Agency (EPA) Hazardous Waste Generator 
Identification Number:    
 
NM0890010515 
 
Facility Mission: 
 
The primary mission of LANL has been nuclear weapons research and development 
(R&D).  LANL’s current central mission is to enhance global security by ensuring the safety 
and reliability of the U.S. nuclear stockpile, developing technologies to reduce threats from 
weapons of mass destruction, and solving problems related to energy, environment, 
infrastructure, health, and national security concerns.  This mission supports disciplines 
that enable LANL to contribute to defense, civilian, and industrial needs, including the 
research, design, development, and analysis of nuclear weapons components; support to 
research programs in the national interest; energy and environmental research; and 
environmental management.  
 
The TA-21 DP West Facility was established in 1945 as LANL’s main plutonium facility, and 
became the first industrial plutonium processing facility in the U.S. and the world.  Through 
its years of operation, DP West provided the capability to:  
 

 Produce metal and alloys of plutonium and other transuranic elements from nitrate 
solution feedstock 

 Fabricate these metals and alloys into precision shapes for defense applications 

 Measure the chemical and physical properties of plutonium metals and alloys 

 Recover and recycle plutonium scrap or materials used in experiments. 

Starting in 1978, the DP West plutonium operations were transferred to the newly 
constructed TA-55 Plutonium Facility, and the DP West Plutonium Facility underwent an 
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extensive decontamination effort.  The current TA-55 plutonium operations are similar to 
those originally carried out at TA-21.  The mission to improve the capability to handle 
nuclear materials and to manufacture nuclear components, primarily in support of the 
Nation’s defense needs, has remained unchanged.  To achieve these mission objectives, 
hazardous and radioactive materials were utilized and generated.   
  
The waste streams delineated in this report are presented in Sections 2.1 and 2.2. 
 
2.1 Waste Stream LA-MHD04.001 (Heterogeneous Debris)  
 
Summary Category Group:   S5000 – Debris Waste 
 
Waste Matrix Code Group:   Heterogeneous Debris Waste 
 
Waste Matrix Code:   S5400 
 
TRUPACT-II Content code (TRUCON):  LA225* 
 
*Real-time radiography (RTR) or visual examination (VE) will confirm the primary TRUCON 
code LA225; however, TRUCON codes LA154, LA215, LA216, LA217, LA218, LA219,  
LA223, and SQ154 may be used pending further evaluation by the Waste Certification 
Official of container-specific information.  
 
 
Annual Transuranic Waste Inventory  
Report Identification Numbers (Reference 16): LA-TA-21-01,  
                                                                                       LA-TA-21-05 – LA-TA-21-09,  
   LA-TA-21-12, LA-TA-21-17,  
   LA-MHD04.001   
Layers of Confinement:  Maximum of six layers 
 
Waste Stream Description:   
 
Waste stream LA-MHD04.001 consists of mixed heterogeneous combustible and 
non-combustible debris generated during plutonium processing and associated operations.     
  
Subcategories include plastic and cellulose-based combustibles and materials.  The major 
components of the waste generated at TA-21 include paper, rags, plastic, rubber, 
wood-based high-efficiency particulate air (HEPA) filters, filter media, cardboard, wipes, 
paper towels, filter/grinding/transfer paper, stoppers, tubing, valves, bottles, containers, 
plastic sheeting, cotton gloves, cotton coveralls, coveralls, paper coveralls, plastic booties, 
tape, laboratory coats, nylon booties, polyvinyl chloride plastic, Plexiglas®, 
rubber-brass-steel supplied-air hoses, leather gloves, latex gloves, respiratory protection, 
hoses, hoods, various hand tools, ladders, and wood.  
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Non-combustible waste materials generated at the TA-21 DP West Facility consist of small 
tools, equipment, cans, pumps and motors, process equipment, gloveboxes and associated 
tunnels, holdup tanks, machine shop mill, lathe and press, glovebox windows, metal and 
stainless-steel ventilation ductwork, composite HEPA filters, metal pipes and valves, 
graphite, concrete, dust, fiberglass filter media, brass nuts, steel washers, stainless-steel 
mesh, steel  supports, property numbered (PN) equipment, glassware, ladders, filter 
frames, titanium and steel experimental containers, tantalum molds, sintered glass frits, 
stainless-steel  filters, anode heels, casting skulls, shielding, foil, lead solder, and crucibles.     
 
Even though LANL waste management practices required the assignment of individual 
containers to a combustible or non-combustible population based on the predominant 
matrix type, the containers in this waste stream will contain varying amounts of these 
materials.  In addition, this waste stream may contain smaller amounts (<50 percent by 
volume for each container) of homogeneous solids (e.g., absorbent materials, residues).  
Small amounts of liquids (e.g., cutting oil, lubricating oil, solvents) solidified in Ascarite, 
diatomaceous earth, vermiculite, Waste Lock 770, zeolite, or cement (e.g., Portland 
cement), may be present in this waste stream.  Small amounts of solid process residues,  
such as ash from the thermal reduction of organic-based materials, salts (e.g., lithium  
chloride, potassium chloride, sodium chloride), hydroxide cake/filter materials, resin  
(e.g., polyvinyl pyridine), and  leached residues (e.g., silica solids), may also contaminate 
this waste stream.  Strippable coatings (e.g., as low as reasonably achievable [ALARA] 
1146 and Sensor Coat) may be present in D&D generated containers.    
  
The two predominant isotopes by mass for the waste stream LA-MHD04.001 are plutonium 
(Pu)-239 and Pu-238, respectively which is consistent with the expected isotopic 
composition of the Material Type (MT)-50 series and MT-83 (see Material Types in 
Section 4.3.2 below).  Radiological characterization information is presented in 
Section 5.4.2. 
 
The waste stream was determined to contain Resource Conservation and Recovery Act 
(RCRA) regulated constituents and is assigned the following EPA hazardous waste 
numbers (HWNs):  D004, D005, D006, D007, D008, D009, D010, D011, D022, F001, F002, 
and F005.  Refer to Section 5.4.3 for the waste stream chemical content evaluation. 
 
Prohibited items are known to be present in the waste stream.  Procedures allowed 
containers greater than four liters (sealed with tape) to be used for waste packaging before 
WIPP-approved procedures were implemented.  Prohibited quantities of liquid including 
small vials containing liquids and some aerosol cans are also likely to be found.  Refer to 
Section 5.4.5 for detailed waste stream prohibited items information. 
 
Waste packaging procedures for LANL waste streams have been modified several times 
since the beginning of recovery operations, and containers in this waste stream include a 
variety of configurations with up to six layers of confinement.  RTR or VE will confirm 
TRUCON code LA225.  LA225 describes the broadest type of materials and bounds all 
waste packages in this waste stream.  However, TRUCON codes LA215, LA216, LA217, 
LA218, LA219, and LA223 have been identified as suitable for individual containers in this 
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waste stream.  These TRUCON codes may be assigned for the eventual certification and 
transportation of payload containers in this waste stream, pending further evaluation.  
LA154 or SQ154 may be used for high-wattage drums subject to the conditions and 
controls specified in Appendix 6.12 of the CH-TRAMPAC (Reference 12).  Refer to Section 
5.5 for detailed packaging information. 
 
Waste stream LA-MHD04.001 meets the WIPP-WAP waste stream definition.  The waste 
stream consists of waste materials that have common physical form, that contain similar 
hazardous constituents, and that are generated from a single process or activity.  This 
waste stream was generated during plutonium processing and associated operations  
(e.g., D&D) at the TA-21 DP West Facility.  Refer to Section 4.3.5 for detailed waste stream 
delineation information.    
 
2.2 Waste Stream LA-MSG04.001 (Contaminated Soil) 
 
Summary Category Group:   S4000 – Soil/Gravel 
 
Waste Matrix Code Group:   Soils 
 
Waste Matrix Code:   S4200 
 
TRUPACT-II Content code (TRUCON):  LA211* 
 
*RTR will confirm the primary TRUCON code LA211; however, TRUCON code SQ211 may 
be used pending further evaluation by the Waste Certification Official of container-specific 
information. 
 
Annual Transuranic Waste Inventory  
Report Identification Numbers (Reference 16): LA-MSG04.001 
 
Layers of Confinement:   Maximum of two layers  
  
Waste Stream Description:    
  
Waste stream LA-MSG04.001 consists of mixed contaminated soil generated at the  
TA-21 DP West Facility.  The waste is comprised of dirt or soil, dust, sand, silt, rock, and 
gravel contaminated with TRU material.  The waste stream may also include a small 
fraction of absorbent material used to absorb residual liquid such as vermiculite.  Debris 
waste (mainly plastic packaging, blacktop, concrete, insulation, and piping) may also be 
present.  Any payload container consisting of more than 50 percent by volume of debris will 
be excluded from this waste stream.  
   
The two predominant isotopes by mass for the waste stream LA-MSG04.001 are  
U-238 and Pu-239, while 95 percent of the activity over the entire waste stream is from  
Pu-239.  The radiological characterization information is presented in Section 6.4.2.  
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The waste stream contains RCRA-regulated constituents and is assigned the following 
EPA HWNs:  D004, D005, D006, D007, D008, D009, D010, D011, D022, F001, F002, and 
F005.  Refer to Section 6.4.3 for the waste stream chemical content evaluation.  
Based on the review of container documentation and documented waste management 
practices, no prohibited items are specifically identified in the waste stream.  However, the 
presence of liquids due to dewatering is possible.  In addition, procedures allowed 
containers greater than four liters, sealed with tape, to be used for waste packaging until 
LANL WIPP-approved procedures were implemented.  Waste packages containing 
prohibited items identified during characterization activities will be segregated then 
dispositioned appropriately and/or repackaged to remove the items prior to certification and 
shipment.  Refer to Section 6.4.5 for detailed waste stream prohibited items information. 
 
Waste packaging procedures for LANL waste streams have been modified several times 
since the beginning of operations in the TA-21 DP West Facility.  The containers in this 
waste stream can include up to two layers of confinement.  RTR will confirm TRUCON 
code LA211.  However, TRUCON code SQ211 has been identified as suitable for individual 
containers in this waste stream.  This TRUCON code may be assigned for the eventual 
certification and transportation of payload containers in this waste stream pending further 
evaluation.  Refer to Section 6.5 for detailed packaging information. 
 
Waste stream LA-MSG04.001 meets the WIPP-WAP waste stream definition.  The waste 
stream consists of waste materials that have common physical form, that contain similar 
hazardous constituents, and that are generated from a single process or activity.  This 
waste stream was generated during the removal of contaminated soil during D&D and 
associated operations (e.g., sampling operations) at the TA-21 DP West Facility.  Refer to 
Section 4.3.5 for detailed waste stream delineation information.      
3.0 ACCEPTABLE KNOWLEDGE DATA AND INFORMATION 
 
TRU waste destined for disposal at the WIPP must be characterized prior to shipment.  The 
WIPP-WAP (Reference 2) requires the development of knowledge of the materials and 
processes that generate and control the waste to provide a clear and convincing argument 
about the characteristics of each waste stream.  The AK characterization documented 
herein complies with the requirements of the WIPP-WAP (Reference 2) and was developed 
in accordance with CCP-PO-001 (Reference 4), and CCP-TP-005 (Reference 1).  
 
The references and AK sources used to prepare this report are listed in Section 8.0 and 
9.0, respectively.  The AK sources referenced within this report by alphanumeric 
designations (e.g., C001, D001, DR001, M001, P001, and U001) correspond to the Source 
Document Tracking Number using the following convention: 
 

 C – Correspondence 
 D – Documents 
 DR – Discrepancy Resolution   
 M – Miscellaneous  
 P – Procedures 
 U – Unpublished 
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4.0 REQUIRED PROGRAM INFORMATION 
 
This section presents the waste management program information required by the  
WIPP-WAP (Reference 2).  Included is a brief description of the operational history of the 
TA-21 DP West Facility, summaries of the missions, descriptions of TRU waste generating 
operations, and descriptions of LANL’s waste management program as it relates to these 
waste streams.  Attachment 1 of CCP-TP-005 (Reference 1) provides a list of TRU waste 
management program information required to be developed as part of the AK record. 
 
4.1 Facility Location 
 
LANL is located in Los Alamos County in north-central New Mexico, approximately 60 miles 
north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  The LANL site 
encompasses 43 square miles subdivided into 49 TAs.  Figure 1, Location of Technical 
Areas, is a map identifying the location of the TAs at the site (References 19, D058, and 
D060).   
 
4.2 LANL Operational History 
 
In 1942, the U.S. Army Manhattan Engineering District established Project Y to develop the 
first atomic bomb.  The research quickly progressed to a point that required a remote site 
for experimental work, and the Army selected the Los Alamos Ranch School for Boys as an 
appropriate location.  The Undersecretary of War directed acquisition of the school site, 
which consisted of a group of approximately 50 log buildings on a 790-acre site northwest 
of Santa Fe.  The project ultimately acquired an additional 3,120 privately owned acres and 
45,666 acres of public land managed by the U.S. Forest Service.  In 1943, this land 
became known as the Los Alamos Site, later as the Los Alamos Scientific Laboratory 
(LASL).  It is now named the Los Alamos National Laboratory (LANL) (References 19, 
D022, D058, and D060).  
 
With the end of World War II and the growth of international competition, a national policy 
of maintaining superiority in the field of atomic energy was established.  Congress chose to 
sustain the Los Alamos site; the U.S. Atomic Energy Commission (AEC) received control of 
LANL from the Army and renewed the operating contract with University of California (UC).  
During subsequent years, LANL continued to expand at a steady rate, first under the AEC 
and later under the Energy Research and Development Administration.  Since 1978, LANL 
has operated under the control of the U.S. Department of Energy (DOE).  The UC operated 
LANL for the federal government until 2006.  In 2006, a consortium of Bechtel, UC, BWX 
Technologies, and URS Energy and Construction (URS acquired Washington Group 
International in 2007) formed Los Alamos National Security LLC (LANS) to operate LANL 
(References 19, D022, D058, and D060).  
    
4.2.1 LANL Site Mission 
 
Since its inception, the primary mission of LANL has been nuclear weapons R&D.  LANL’s 
current mission supports disciplines that enable LANL to contribute to defense, civilian, and 
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industrial needs.  Included in this mission are the research, design, development, and 
analysis of nuclear weapons components; support to research programs in the national 
interest; energy and environmental research; and environmental management.  In 
achieving mission objectives, LANL used, and continues to use, hazardous and radioactive 
materials.  Solid waste containing TRU contamination has been generated as a result of 
plutonium R&D operations, processing and recovery operations, maintenance, and D&D 
projects (References 19, D022, D058, and D060).    
 
4.2.2 TA-21 DP West Facility Description and Mission 
 
DP West Historical Significance 
 
During World War II, LANL (formerly known as LASL until 1980) was established for the 
research, development, and testing of nuclear weapons. In order to achieve this goal, 
research was required to establish the chemical and metallurgical properties of the nuclear 
material necessary to achieve and sustain nuclear fission.  LANL’s Chemistry Division 
(created in 1943) had responsibility for purifying the plutonium received from other 
production facilities (References D059 and U001). 
  
In September of 1945, plutonium processing operations transferred from the D-Building to 
the newly built TA-21, also known as “DP Site,” located to the east of downtown Los 
Alamos on a spur of Townsite Mesa known as DP Mesa.  The DP Site at TA-21 is one of 
LANL’s earliest nuclear chemistry research areas.  With its origins during the wartime 
Manhattan Project, the complex of laboratory and support facilities was the location of R&D 
operations directly related to the production and testing of the earliest Cold War atomic 
devices.  Since 1945, work conducted at DP Site has supported fundamental plutonium, 
uranium, and initiator R&D that was critically important to the U.S. nuclear weapons 
program during the Cold War (References D059 and U001).  
 
TA-21 consists of two main areas, as shown on the map in Figure 2, TA-21 Facility Map.  
The western area, historically dedicated to plutonium operations, is known as “DP West”.  
The smaller, easternmost group of buildings is known as “DP East”.  The DP East facilities 
were used to process polonium and actinium for nuclear weapons components.  In 1964, 
research in high-temperature and actinide chemistry was initiated.  Presently, building 
TA-21-155 houses the Tritium Systems Test Assembly for developing technology for 
handling and processing deuterium and tritium fuels for use in fusion reactors.  No 
retrievable TRU waste has been generated by DP East operations (References D008, 
D010, and D059). 
 
DP West was the first industrial plutonium processing facility in the U.S. and the world. 
Prototype methods were developed for production-scale plutonium processing and, over 
the years, these methods were refined as the facility shifted its focus to R&D.  When  
originally constructed in 1945, the DP West Facility provided capability to  
(References D008, D016, and D035):   
 

 produce metal and alloys of plutonium and other TRU elements from nitrate solution  
feed stock provided by other production facilities 
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 measure the chemical and physical properties of these metals and alloys 
 

 fabricate plutonium metal into precision shapes 
 

 provide and install protective claddings 
 

 recycle scrap and materials used in experiments rather than discard them. 
 
The production of plutonium metal and alloys from the nitrate solution feedstock involved 
several acid dissolution and chemical precipitation steps to separate the plutonium and 
other actinides, such as uranium, from the feedstock.  The separation techniques used a 
wide range of chemicals.  In conjunction with improving purification techniques, research 
was conducted to enhance recovery of the scrap and residues produced (Reference D059).  
 
Before 1979, Pu-239 metal handling and scrap recovery operations were located at 
DP West.  Other operations included basic plutonium chemistry research, americium 
processing, fuels fabrication for the Liquid Metal Fast Breeder Reactor (LMFBR), and 
developmental work using Pu-238 as an energy source for Space Nuclear Application 
Systems and the artificial heart (Reference D005). 
 
Starting in 1978, the DP West plutonium operations were transferred to the newly 
constructed TA-55 Plutonium Facility, and the DP West Plutonium Facility has undergone 
several D&D efforts (see Section 4.4.8) (References D008, D035, M008, P036, and P037). 
 
DP West Structures 
 
A facility map for DP West is shown in Figure 3, DP West Building Map.  Table 1, Summary 
of TA-21 DP West Buildings, is a list of the DP West Facility buildings with their 
corresponding operations and the former operating division or group.  The primary divisions 
or groups included the Analytical Chemistry Group (Chemistry and Metallurgy-Baker 
Division [CMB]-1), the Physical Chemistry and Metallurgy Group (CMB-8), the Chemistry 
and Metallurgy Group (CMB-11), the Irradiated Materials, Examination, and Handling 
Group (CMB-14), and the Inorganic and Structural Chemistry Group (CNC-4, later INC-4).  
A historical building assessment for the DOE Conveyance and Transfer Project was 
conducted at TA-21 in 1998-1999, and identified several buildings at DP West that are 
eligible for the National Register of Historic Places (References D008 and D059). 
 
The original 1945 DP West Facility structures consisted of four warehouses that were 
connected by enclosed corridors:  Buildings 2 (TA-21-2), 3 (TA-21-3), 4 (TA-21-4), and 
5 (TA-21-5).  In 1952, a liquid waste treatment plant was constructed at Building 35 
(TA-21-35), and subsequently replaced by the new treatment plant, Building 257 
(TA-21-257), in 1967.  The original waste treatment plant was decommissioned in 1968.   
In 1963, a plutonium fuels development facility, Building 150 (TA-21-150), was constructed 
just east of Building 5 to support plutonium fuels development (References D008, D035, 
and D059).   
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Table 1.  Summary of TA-21 DP West Buildings 
 

TA-21 Building Operation(s) Tenant(s) 
Building 2 Plutonium recovery facility 

Plutonium and americium recovery operations 

CMB-11 

Building 3 North Inorganic and structural chemistry research CNC-4/INC-4 

Building 3 South Enriched Uranium Processing Facility CMB-8 

Building 3 South, 
Room 308 

Pu-238 and Pu-239 research and development  CMB-11 

Building 4 North, Rooms 
401, 402 

Irradiated materials non-destructive examination 
and handling 

CMB-1 
CMB-14 

Building 4 North, Rooms 
401E and 406 

Pu-238 heat source production; Pu-238 and 
Pu-239 research and development; U-233 metal 
production 

CMB-11 

Building 4 North Actinide research INC-4 

Building 4 South Enriched Uranium Processing Facility CMB-8 

Building 5 Plutonium metal fabrication facility  CMB-11 

Building 5, Room 506 Electrorefining facility CMB-11 

Building 21 Nuclear materials vault/bunker CMB-11 

Building 150 Plutonium fuels development facility CMB-11  

Inorganic and structural chemistry research INC-4 

Building 257 Industrial liquid waste treatment facility (Various) 

Building 286 Storage for equipment and materials; plutonium 
solutions, scrap, and residues storage vault 

CMB-11 

Note:  DP West buildings and structures that did not house plutonium operations (e.g., support structures) are 
not listed. 
   
4.2.3 Defense Waste Assessment   
 
The WIPP-WAC (Reference 3) requires generator sites to use AK to determine if the TRU 
waste streams to be disposed of at WIPP meet the definition of TRU defense waste.  TRU 
waste is eligible for disposal at WIPP if it has been generated in whole or part by one of the 
atomic energy defense activities listed in Section 10101(3) of the Nuclear Waste Policy Act 
of 1982 (NWPA) (Reference 5).  Based on the review of AK, TRU wastes generated by 
TA-21 operations are contaminated with materials from atomic energy defense activities 
conducted in the facility for the following functions (Reference D059):  
 

 Defense nuclear materials production 
 Defense nuclear waste and materials by-products management 
 Defense R&D.  
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The mission of DP West operations was in direct support of LANL’s core mission of nuclear 
weapons R&D.  DP West plutonium operations were focused on the extraction and 
recovery of plutonium from residues and scraps generated from operations at various LANL 
facilities and other DOE sites in the defense complex.  This recovery process, associated 
maintenance operations, limited manufacture of finished parts from purified plutonium, and 
plutonium research are the sources of defense-related TRU waste.  The following 
subsections discuss both non-defense and defense related DP West operations and how 
wastes from these operations were commingled (Reference D059). 
 
Commingling of Defense and Non-Defense Related Wastes 
 
The work conducted in Building 150 was exclusively on the Space Heat Source Program 
and the Reactor Fuels Program; however, no single waste container in the DP West 
inventory can be identified as having originated in Building 150.  Most of the DP West TRU 
waste containers have either Building 2 or Building 286 as their point of generation. 
Building 2 was where recovery and waste management operations, including packaging, 
labeling, and documenting for retrievable storage, were conducted.  Building 286 housed 
the nuclear material vault where scrap and residues were temporarily stored.  Waste 
containers originating from Building 2 or Building 286 cannot be associated with any 
particular operation.  Therefore, non-defense related wastes could not be identified by 
evaluation of the generating building assigned by the waste generator (References D059, 
M011, and M012).  
 
Further, non-defense related wastes could not be identified by evaluation of the isotopic 
composition of the radionuclide contamination.  All the plutonium-handling gloveboxes in 
Building 150 were interconnected by a single conveyor system.  Because there was no 
physical barrier to segregate Pu-238 and Pu-239 operations and both materials were 
transported in the same conveyor bucket, there was cross-contamination of the  
two isotopic material types.  The choice for disposal of a waste item into a specific waste 
container could as easily have been made on the basis of convenience as on the basis of 
what isotopic material was designated for that container.  Thus, one material type will 
usually dominate any given waste container, but the different isotopic materials will be 
commingled in every container.  Thus, Pu-238 is commingled in every container of waste 
from Building 150, even if the generator declared only Pu-239 on the waste package 
documentation.  Similarly, fuel-grade MT 54 was used exclusively for the Fast Flux Test 
Facility (FFTF) fuel fabrication work, but it is undoubtedly commingled with weapons-grade 
MT 52 because both MTs were processed in Building 2 (References C001 and D059). 
 
Work with Pu-238 materials was also conducted in Buildings 3, 4, and 5, as well as 
Building 150.  Pu-238 contaminated waste from Buildings 3, 4, and 5 was commingled with 
defense-related waste generated in the same gloveboxes.  For example, tasks conducted 
in Room 406 in Building 4 North during the 1970’s included (References D013 and D059):  
 

 Conversion of Pu-238 metal to oxygen (O)-16 oxide, nitrogen (N)-14 nitride, and  
N-15 nitride 
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 Particle size analysis of Pu-238 and Pu-239 oxides 
 

 Preparation of Pu-238 nitrate solutions from the oxide 
 

 Preparation of Pu-238 plutonia and plutonia-thoria cermet disks with molybdenum 
 
 Pu-238 nitrate ion-exchange purification 

 
 Pu-239 compound thermodynamic property investigations 

 
 Development of a rotary calciner for ash treatment 

 
 Preparation of U-233 and Pu-238 metal.  

  
Work for the Reactor Fuels Program involved the use of plutonium MT-54.  R&D work on 
properties of MT-54 was conducted in Buildings 3 and 4, and the resulting waste became 
commingled with Pu-239 waste from defense program work conducted in the same 
gloveboxes.  MT-54 contaminated waste was also generated from the Hanford Ash 
Program, which had as its objective the production of driver fuel for the LMFBR program at 
Hanford (i.e., the FFTF reactor).  During its 10 years of operation (1982-1992), the FFTF 
supported a variety of experiments associated with industrial, nuclear energy (domestic and 
international), nuclear defense, and medical research and development.  Several projects 
were identified having defense applications, including a series of tests to evaluate tritium 
production by the irradiation of lithium oxide targets.  The Multiple Isotope Production 
project generated physics data on Pu-238 isotope production and also demonstrated the 
capability of the FFTF to produce more than 20 other isotopes for defense, medical, and 
industrial programs.  The recovery of Hanford Ash MT-54 contaminated waste was 
performed in Building 2.  Consequently, LANL considers these commingled wastes to be 
defense-related wastes (References 22, C002, and C022).  
 
Defense Am-241 was processed at DP West for commercial applications.  Am-241 was 
separated from formerly stockpiled defense-related material, and from the Hanford Ash 
material, and subsequently purified.  The purified Am-241 obtained from the 
defense-related source materials was sold to a company making well-logging sources and 
smoke detectors.  Am-241 research operations were located in Building 3, and  
Am-241 recovery operations were conducted in Building 2 South.  Consequently, 
americium and plutonium contaminated wastes are commingled (References C002 and 
D008). 
 
Defense Applications of DP West R&D  
 
Although the Space Heat Source Program had only non-defense program funding, R&D 
operations were conducted under the program that were later employed in national defense 
applications.  The funding for the Space Heat Source Program came from the Space 
Nuclear Systems (SNS) Division of the AEC.  All of the feed material Pu-238 oxide used in 
those programs was produced at the Savannah River Plant in the K Reactor, a defense 
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program reactor.  While the direct funding source, SNS, was a non-defense program entity, 
the efforts of the Space Heat Program at DP West supported defense program activities in 
at least the following three areas (References C001, C003, D014, D032, D049, and D050):  
 

 The TRANSIT navigational satellite was produced as a forerunner of modern Global 
Positioning System (GPS) technology to provide support for both the national 
defense mission of the U.S. naval fleet and commercial oceanic shipping.  The 
Pu-238 fuel that powered the communications and signal of TRANSIT started as a 
plutonium oxide/thorium oxide/molybdenum solid solution cermet (SSC).  In the 
course of the R&D activity at DP West, it evolved into a plutonium 
oxide/molybdenum cermet.  LANL performed the R&D on the fuel form and made 
prototype fuel disks that went into the satellite prior to transferring the bulk of the 
production effort to the Mound Laboratory. 

 
 LANL operations for the Multi-Hundred Watt (MHW) program included development 

of the sintered 100-watt sphere of pure plutonium oxide (PPO).  Multiple spheres 
could be placed into a system to meet the desired power requirements for that 
system.  This fuel form was utilized for the Lincoln Experimental Satellite (LES) 
defense program LES-8 and LES-9 satellites.  Mound Laboratory was chosen to 
perform the production of the PPO spheres, but because they encountered 
difficulties in producing them, a significant portion of that effort was done at the DP 
West Facility. 

 
 At the request of the DOE Albuquerque Operations Office (ALOO), DP West 

developed and produced a number of milliwatt heater (MWH) units that were used in 
defense applications to keep sensitive items warm in cold environments.  These 
heater units were a precursor to the Milliwatt Generator (MWG) Program using the 
sintered Pu-238 oxide fuel form. 

 
Thus the LANL Space Heat Source Program not only provided R&D results that were 
directly applied to military applications at both LANL and other AEC sites, but also used  
Pu-238 derived from a defense reactor to produce heat source materials that were 
incorporated into those applications.  There were no possible distinctions between 
operations and materials that supported the non-defense space program and the similar 
requirements of some defense programs that benefited simultaneously.  All of the  
Pu-238 feed materials were processed through the same gloveboxes and equipment, and 
the Pu-238 wastes were thoroughly commingled (References C001 and C003).    
 
Therefore, wastes included in this report were commingled and managed as defense TRU 
waste generated “in part” by or contaminated with materials from atomic energy defense 
activities.  Since segregation of the wastes is not feasible, these waste streams are eligible 
for disposal at the WIPP facility (References 6, 7, 8, 19, C009, C021, D020, D025, D026, 
D027, and D029).   
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4.2.4 Spent Nuclear Fuel and High-Level Waste Assessment  
  
Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act (Reference 21), 
prohibits the disposal of spent nuclear fuel and high-level waste as defined by the NWPA 
(Reference 5) at WIPP.  According to the NWPA, spent nuclear fuel is “fuel that has been 
withdrawn from a nuclear reactor following irradiation, the constituent elements of which 
have not been separated by reprocessing.”  DOE Order 435.1, Radioactive Waste 
Management (Reference 20) expands on this definition to clarify that “Test specimens of 
fissionable material irradiated for research and development only, and not production of 
power or plutonium, may be classified as waste, and managed in accordance with the 
requirements of this Order when it is technically infeasible, cost prohibitive, or would 
increase worker exposure to separate the remaining test specimens from other 
contaminated material.”  High-level waste is defined by the NWPA as “the highly 
radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid 
waste produced directly in reprocessing and any solid material derived from such liquid 
waste that contains fission products in sufficient concentrations, and other highly 
radioactive material that the Commission, consistent with existing law, determines by rule 
requires permanent isolation.”  These waste streams consist of waste contaminated with 
radioactive material primarily from plutonium processing and associated operations  
(e.g., D&D).  These operations did not involve separation or reprocessing of constituent 
elements from reactor fuel.  These waste streams do not contain irradiated fuel elements 
withdrawn from a reactor or pieces thereof.  Therefore, the wastes are not a spent nuclear 
fuel, not high-level waste, not historically managed as high-level waste, and are eligible for 
disposal at WIPP as TRU waste (References 5, 19, D058, D059, and D060).    
 
4.3 TRU Waste Management 
 
The wastes resulting from past operations at the DP West Facility are, in many cases, the 
same as wastes generated at the TA-55 Plutonium Facility.  The number of AK source 
documents relating to TA-21 DP West, and the level of detail in these documents, is less 
than that available in the compilation of AK for the TA-55 Plutonium Facility.  Therefore, the 
discussion of TA-21 operations in this report relies heavily on the AK documentation that 
has been compiled for plutonium operations conducted in the TA-55 Plutonium Facility.  For 
this reason, TA-55 operations are also discussed in this section, where appropriate 
(Reference D059).  
 
Historically (i.e., the period 1970 to 1987, prior to the implementation of the LANL TRU 
waste certification plan [Reference D026]), wastes from all TRU waste-generating 
operations at LANL were handled and packaged in accordance with the Los Alamos 
Scientific Laboratory Health, Safety and Environment Manual (Reference D062).  Waste 
management practices for radioactive waste initially followed U.S. AEC requirements 
(AEC Manual:  Chapter 0511, Radioactive Waste Management [Reference 13]) and later 
DOE Orders 5820.1, Management of Transuranic Contaminated Material and 5820.2, 
Radioactive Waste Management (References 6 and 7).  TRU waste management at DP 
West in the period 1970-1978 was governed by the AEC requirements (Reference D001). 
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In 1970, the AEC issued a directive (Immediate Action Directive No. 0511-21) specifying 
that solid waste contaminated with U-233 and its daughter products, plutonium, and other 
transuranium radionuclides, to levels greater than ten nanocuries per gram (nCi/g), must be 
stored in such a way that it could eventually be retrieved for characterization, certification, 
and shipment to an undesignated disposal facility.  The TRU wastes were to be segregated 
from other radioactively contaminated solid waste, with combustible and non-combustible 
waste packaged separately.  At that time, LANL began segregating low-level waste (LLW) 
from TRU waste and dedicating specific areas within Area G at TA-54 for management of 
these wastes.  LANL also implemented a retrievability limit of 100 nCi/g for Pu-238 
materials (References D001, D002, and D055). 
 
LANL began using waste identification systems for TRU waste in January 1971. 
Radioactive Solid Waste Disposal (RSWD) codes were an alpha numeric code, a letter “A” 
followed by two digits, and categorized TRU waste forms generated by the various on-site 
facilities.  Use of the RSWD codes was discontinued in 1992.  TRU waste generators were 
required to complete the RSWD form, which includes the RSWD waste identification code 
and information about the radionuclide content.  The generator assigned the RSWD code 
that was representative of the dominant matrix in the container (References 19 and D059).  
 
In addition to the RSWD codes, which provide information about the physical form, matrix, 
and/or chemical nature of waste, LANL employs MT designations to describe the relative 
isotopic composition of radioactive contamination.  The designated MT is used to describe 
the isotopic composition of common blends of radioactive materials used within the DOE 
complex.  The most common MTs present in DP West waste are those for weapons grade 
plutonium (MT-52), reactor grade plutonium (MT-54), and heat source plutonium (MT-83) 
(Reference D059).   
  
Individual plutonium processing operations at the TA-55 Plutonium Facility are assigned a 
unique identifier called a P/S (Process/Status) code for the purpose of nuclear material 
accounting.  The Process/Status code (P/S code) system of waste material tracking was 
not introduced until 1987; consequently, there are no P/S codes associated with the 
DP West waste.  The P/S code refers to a specific part of an operation within the overall 
process, and can be associated with most waste items generated after 1987 and all items 
generated after 1995.  The P/S codes provide the finest level of detail available to 
associate waste items with a specific operation of origin.  Therefore, the P/S code system is 
used extensively in the description and documentation of AK information for RCRA and for 
chemical constituents for the plutonium contaminated waste (References 19 and D059).   
 
The major contributor to waste streams at DP West was the plutonium recovery operation. 
Because of the scarcity of plutonium, much emphasis was placed on recovery of this 
material from process waste streams.  Thus, recovery and recycling were common 
practices.  The process waste consisted of both solid and liquid wastes produced in the 
research and production operations.  These waste streams were generally contaminated 
with both radioactive and chemical constituents.  Process wastes, including TRU wastes, 
from the 1940s until the late 1970s, were largely disposed of at five material disposal areas 
(MDAs) located at TA-21, known as MDAs A, B, T, U, and V (Reference D059).  
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Solid Waste Management  
 
Solid waste from DP West typically originated from inside gloveboxes or hoods and rooms 
or areas containing the TRU process facilities.  Discard limits (DLs) for plutonium in the 
various types of waste matrices were established by the waste-generating group, and 
approved by the LANL division office and the DOE ALOO.  For the time period of DP West 
operations, the DL for materials other than process solids was typically 0.5 grams (g) of 
plutonium per kilogram (kg) of waste (0.5 g/kg).  Process-generated residues were usually 
considered to be recoverable (i.e., contaminated above the DL), while the  
glovebox-generated debris waste generally contained TRU activity that was less than the 
DL.  It was assumed that room-generated residues contained trace quantities of 
radionuclides that were less than DL levels, unless it was generated by work on a 
contaminated system (References D002, D055, and D059).  
 
Solid TRU waste management operations at DP West, including sorting, logging, and 
packaging, were conducted in Building 2, the Plutonium Recovery Facility.  In the Metal 
Fabrication area, housed in Building 5, process-generated materials from all operations 
were transferred through a conveyor system to one glovebox line for disposal.  Material 
was removed from the glovebox by standard bag-out procedures and transferred to the 
recovery area in Building 2 for assay with a neutron coincidence counter.  Similarly, all the 
plutonium-handling gloveboxes in Building 150 were interconnected by a single conveyor 
system.  Buildings 2, 3, and 4 did not have conveyor systems; in these buildings, waste 
materials were bagged out from each glovebox line.  The glovebox in-line drums at this 
time were 30-gallon drums, usually cardboard, which were sometimes placed in metal 
garbage cans for transfer to Building 2.  Small amounts of solid process residues, such as 
ash from the thermal reduction of organic-based materials, salts (e.g., lithium chloride,  
potassium chloride, sodium chloride), hydroxide cake/filter materials, resin  
(e.g., polyvinyl  pyridine), and leached residues (e.g., silica solids), below the DL were 
typically disposed of with the debris waste  (References C005 and D059).  
 
The 30-gallon drums and/or metal waste cans were taken to Building 2, where the waste 
materials were sorted and assayed.  Based on the neutron assay, if the material had 
recoverable quantities of plutonium (i.e., greater than the DL), it was transferred to recovery 
operations.  Materials that were below the DL were packaged and managed as retrievable 
TRU waste.  In the period 1970–1978, the retrievable TRU waste levels were greater than 
or equal to 10 nCi/g of TRU activity (greater than or equal to 100 nCi/g for Pu-238 
materials).  The designation of waste as low-level or TRU was based not only on assay 
results, but also on an administrative basis.  Waste from the gloveboxes, or rooms 
containing the TRU process facilities, was usually designated to be TRU  
(References D002 and D059). 
 
Room-generated materials were referred to as room trash because it was assumed that 
this material contained much lower contamination levels than the process-generated 
materials.  These wastes were packaged in polyethylene bags placed in 0.06 cubic meters 
(m3) cardboard boxes that, in turn, were placed inside 30-gallon drums with flame-retardant 
lids.  At Building 2, the cardboard boxes were removed from the drums and transferred to 
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the scrap recovery room for neutron assay.  The scrap recovery room housed a 
hood/glovebox system with a Field Instrument for the Detection of Low Energy Radiation 
(FIDLER).  A pancake counter capable of detecting 1- to 10-nCi/g activities was used.  
After calibration, waste was sorted by MT into 500 to 1000 g packages.  Packages 
measuring >10 nCi/g were managed as retrievably stored TRU, and those packages 
measuring <10 nCi/g were disposed of as LLW (References D002 and D059).   
  
In general, solid process wastes were either buried on site or shipped to Area G for 
retrievable storage.  Burial of solid wastes at TA-21 was done in two disposal pits at 
MDAs A and B, with the majority of the waste being buried prior to 1948.  However, solid 
waste disposal at TA-21 was done until 1978 in these disposal pits.  In general, these pits 
were used for items that contained plutonium and uranium that could not be reprocessed or 
recycled (References D010 and D059).   
 
Industrial Liquid Waste Management  
 
Industrial liquid wastes were discharged on site into absorption beds at the MDAs until 
1952, when a liquid waste treatment facility, Building 35, was built.  Building 35 was 
constructed as a facility for treatment and disposal of contaminated liquid waste from the 
plutonium and uranium processing facilities at DP West.  In 1967, liquid waste treatment 
operations were transferred to a newly built waste treatment facility, Building 257.  The 
routine liquid waste treatment process was based on absorption and coprecipitation of 
plutonium with ferric hydroxide to produce sludge.  From 1968 to 1976, liquid wastes and 
sludge were mixed with cement (e.g., Portland cement) and pumped into shafts at MDA T.  
From 1975 to 1983, some of the liquid TRU wastes were mixed with cement and pumped 
into long corrugated metal pipes (CMPs).  Initially the CMPs were stored in a retrievable 
storage pit at MDA T.  The CMPs were retrieved by 1986 and relocated to Area G at  
TA-54 for retrievable storage (References D010, D035, and D059).   
 
Liquid wastes that had plutonium concentrations less than the DL, but that did not meet the 
waste acceptance criteria for the TA-50 Radioactive Liquid Waste Treatment Facility, were 
sent to Building 257 for cement fixation on a batch basis.  However, small amounts of 
cemented waste may also be disposed of with the debris waste.  Only solutions were sent 
to the waste treatment facility; no solid residues were managed at Building 257 
(References C005, D055, and D059).   
  
4.3.1 Present Day TRU Waste Management Practices  
  
Newly generated waste containers (repackaged waste) are currently being managed in 
accordance with LANL’s radioactive waste management program.  The LANL radioactive 
waste management program follows DOE Order 435.1, Radioactive Waste Management 
(Reference 20).  LANL waste management requirements applicable to TRU mixed and 
non-mixed waste are addressed in three Laboratory Implementation Requirements (LIRs), 
as follows (References 19 and D060):   
  
• General Waste Management Requirements (Reference P015)  
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• Managing Radioactive Waste (Reference P016)  
• Hazardous and Mixed Waste Requirements (Reference P017)  
  
The LANL waste analysis plan for storage of TRU mixed waste is contained in 
Attachment A.2 to the LANL Hazardous Waste Permit (Reference D080).    
  
TRU waste generators at LANL are required to complete forms that document the physical, 
chemical, and hazardous nature of waste and provide substantial AK information.  LANL 
has used a Waste Profile Form (WPF) system since May 1991.  Waste generators must 
complete a WPF for waste-stream specific information.  This form documents the process 
that generated the waste, the location of waste generation, the physical form of the waste, 
the RCRA-regulated constituents present, and the radionuclides present.  Guidance to 
generators for completion of the WPF is given in the Laboratory Implementation Guidance 
(LIG) document Waste Profile Form Guidance (References 19, D058, D060, D081, P019, 
and P020).  
 
Generators must provide new WPFs when a process change results in a change in waste 
composition or when a new waste is generated.  For routinely generated waste (i.e., routine 
operations waste), the WPF must be re-evaluated annually to ensure the information is 
current and correct.  The WPF includes the Land Disposal Restrictions notification, which 
further documents the RCRA-regulated nature of waste.  Specific information that is 
requested on the WPF includes point of generation, method of characterization, waste 
categories and descriptions, presence of toxic metals and an estimate of concentration, 
presence of organic compounds and an estimate of concentration, identification of RCRA 
listed hazardous constituents, identification of RCRA hazardous characteristics  
(i.e., ignitability, corrosivity, reactivity, toxicity), and identification of the radiological 
characteristics of the waste.  The information on the WPF must be certified as complete 
and accurate, as evidenced by the signature of the waste generator (References 19, D058, 
D060, D081, P019, and P020). 
 
Waste generation information for individual TRU waste containers is required to be 
documented on the TRU Waste Storage Record (TWSR).  The TWSR is reviewed and 
approved in accordance with Review and Completion of the TWSR (Reference P018) and 
is not approved unless the waste is associated with a valid, active WPF.  The TWSR 
documents the type of packaging, generating organization, radionuclide, and hazardous 
material content of the waste, dose rates, TRUCON code, and storage site information 
(e.g., building number, location, date of receipt).  Guidance to generators for completion of 
the TWSR is provided in LIG document Waste Generator Guidance for Completing the 
TRU Waste Storage Record (TWSR).  The TWSR form is completed in the Nuclear 
Materials Technology (NMT) Division Waste Management System database and reviewed 
by facility and NMT Waste Management operations electronically.  For wastes that violate 
the Area G waste acceptance criteria for packaging, weight, or materials, a Waste 
Acceptance Criteria Exception Form must be completed to request an exception 
(References 19, D060, P019, and P020).    
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4.3.2 TRU Waste Identification and Categorization 
 
Several waste identification and categorization conventions have been used as part of 
waste management operations for TRU mixed waste generated at LANL.  The waste 
identification system used for a particular waste container depends largely upon the date of 
placement into storage.  Specific waste identification conventions at LANL include the 
assignment of RSWD codes, Item Description Codes (IDCs), nuclear MT, P/S codes, and 
TRUCON codes to containers of TRU waste.  It should be noted that not all of the LANL 
waste identification conventions apply to the waste streams addressed in this report 
(References 19 and D059).  
 
Radioactive Solid Waste Disposal Codes 
 
RSWD codes were first used at LANL in January 1971, and were discontinued in 1992.  
The RSWD codes are a two-digit code preceded by the letter “A.”  The RSWD codes were 
used at LANL and categorize TRU waste forms generated by the various on-site facilities.  
The RSWD codes associated with waste in waste streams LA-MHD04.001 and  
LA-MSG04.001 are defined in Table 2, RSWD Code Descriptions (References D058, 
D059, M008, M009, M011, M012, and M020).  
 
Table 2.  RSWD Code Descriptions  
 
RSWD Code Definition Waste Stream 
A10 Graphite Solids LA-MHD04.001 
A15 Cellulosics, Paper, Wood, etc. LA-MHD04.001 
A16 Plastics LA-MHD04.001 
A17 Rubber Material LA-MHD04.001 
A18 Combustible Lab Trash LA-MHD04.001 
A19 Combined Combustible/Non-Combustible Lab Trash LA-MHD04.001 
A30 Property Number Equipment LA-MHD04.001 
A31 Non-Property Number Equipment LA-MHD04.001 
A36 Noncombustible Building Debris  LA-MHD04.001 
A46 Skull and Oxide LA-MHD04.001 
A50 Metal, Crucibles, Scrap, Dies LA-MHD04.001 
A52 Scrap Metal LA-MHD04.001 
A55 Filter Media LA-MHD04.001 
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Table 2.  RSWD Code Descriptions (Continued) 
 
RSWD Code Definition Waste Stream 
A56 Filter Media Residue LA-MHD04.001 
A60 Other Combustibles LA-MHD04.001 
A80 Irradiation Sources  LA-MHD04.001 
A85 Firing Point Residues  LA-MHD04.001 
A61 Other Non-combustibles LA-MHD04.001 
A90 Radioactively-Contaminated Soil LA-MSG04.001 
A95 Glass LA-MHD04.001 
A99 Items Needing Special Tracking (CST -7 use only) LA-MHD04.001 

   
IDCs  
 
IDCs were first used at LANL in July 1984, and discontinued in 1992.  Since IDCs were 
used after most of the waste from TA-21 was generated, only one IDC was identified for the 
waste streams addressed in this report.  The IDCs generally consist of a three-digit number 
representing the most general descriptions of TRU waste.  The single IDC associated with 
waste stream LA-MHD04.001 only is IDC 005 (noncombustible scrap) (References D060, 
M011, M012, and M013).  
 
TRUCON Codes 
 
TRUCON codes were first used at LANL in October 1992, and are presently in use.  The 
system of TRUCON codes was developed by the DOE to provide a consistent waste 
description for TRU waste generated throughout all of DOE’s facilities.  The TRUCON 
codes are intended to assist DOE in establishing the characteristics of TRU waste to be 
certified for transportation to WIPP.  LANL TRUCON codes consist of a three-digit number 
preceded by the letters “LA” and followed by a single character suffix that further defines 
the waste type, source, and/or packaging configuration.  The TRUCON codes associated 
with the waste streams addressed in this report are described in Sections 5.5 and 6.5 
(References 8, 19, D058, D060, M011, M012, M013, M020, and M021).  
 
Material Types 
 
In addition to the TRUCON codes and RSWD codes, which provide information about the 
physical form, matrix, and chemical nature of waste, LANL assigns MT designators to 
describe the relative isotopic composition of radioactive contamination.  The designated MT 
is used to describe the isotopic composition of common blends of radioactive materials 
used within the DOE complex.  The most common MTs present in LANL TRU waste are 
weapons-grade plutonium (MT-51 and -52); fuel-grade plutonium (MT-53 and -54); 
reactor-grade plutonium (MT-55 through -57); enriched Pu-242 (MT-42); and heat-source 
plutonium (MT-83) (References 19, D058, D059, and D060).  
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4.3.3 LANL Treatment, Storage and Disposal Facilities (TSDFs) for TRU Waste 
 
LANL’s inventory of TRU waste destined for disposal at WIPP is stored at TA-54, Area G, 
which has been in operation since 1957.  TRU waste management at Area G includes 
container storage, container venting, decontamination and volume reduction, and below 
ground waste retrieval operations (References D010, D036, D058, D059, and D060).   
In the late 1970s, facilities throughout the DOE complex recognized the need to upgrade 
the retrievability of TRU waste.  As a result, LANL constructed three asphalt storage pads 
for TRU and TRU mixed waste storage at Area G, referred to as Storage Pads 1, 2, and 4. 
The waste containers were configured in densely packed arrays and subsequently covered 
with earth to provide protection from weather and be consistent with DOE’s principle of 
maintaining exposure ALARA (References 19 and D060).    
 
The Transuranic Waste Inspectable Storage Project (TWISP) was initiated in 1997 to 
retrieve waste from earthen covered storage at Area G and place the waste in an 
inspectable configuration in above ground storage domes.  Retrieved containers were 
vented and fitted with filters; thus, the completion date of the TWISP (December 31, 2001) 
can be used to establish the drum age criteria (DAC) if RTR verifies that the drum liner lid, 
if present, has been punctured.  The TWISP was executed in three campaigns.  The first, 
Pad 1, began in March 1997 and was completed in November 1998.  The second 
campaign, Pad 4, was completed in December 1999, and the third campaign, Pad 2, was 
completed in December 2001 (References 19, D058, and D060).  
 
Waste containers that fail to meet WIPP criteria are sent to the TA-50 Waste 
Characterization, Reduction, and Repackaging (WCRR) Project; the TA-54 Building 412 
facility formerly known as the Decontamination and Volume Reduction System (DVRS) 
facility; the TA-54 Dome 231 Permacon; or TA-54 Dome 375 TRU Oversized Waste 
Processing Capability Project, also referred to as the Box Line Process, to be safely 
remediated.  The WCRR Facility was established in 1979 as the Size Reduction Facility 
(SRF) to size-reduce non-routine waste items, such as decommissioned gloveboxes.  In 
1993, the name of the SRF was changed to the WCRR Facility to reflect the expanded 
remediation/repackaging mission.  Size reduction operations at the WCRR Facility were 
discontinued around 1997.  The TA-54 Building 412 facility performs sorting, segregating, 
size reduction, and repackaging operations on waste containers that contain WIPP 
nonconforming items and safely processes oversized containers (e.g., fiberglass-reinforced 
plywood [FRP] waste boxes).  The TA-54 Dome 231 Permacon was established in 2006, 
and this facility also performs TRU waste remediation/repackaging.  The TA-54 Dome  
375 Box Line Process performs the same basic functions as TA-54 Building 412 facility.  
Figure 1 identifies the general location of these facilities (References C030, C031, C036, 
D028, D058, D060, D071, P010, P011, P012, P021, P029, P030, P032, P033, and P034). 
 



CCP-AK-LANL-010, Rev. 6  Effective Date:  02/14/2013 
CCP Acceptable Knowledge Summary Report Page 31 of 131 
 

Controlled 
Copy 

4.3.4 Types and Quantity of TRU Waste Generated 
 
Waste stream LA-MHD04.001 consists of combustible and non-combustible debris waste 
contained in 552 30-gallon drums (62.6 m3), 1,802 55-gallon drums (378.4 m3),  
14 85-gallon drums (4.5 m3), 1 110-gallon drum (0.4 m3), 16 Standard Waste Boxes 
(SWBs) (28.8 m3), 171 Crates (1,458 m3), and 39 other containers (approximately  
159.8 m3, the volume may change after repackaging), totaling approximately 2,093 m3  
(References C028, C032, C037, M008, M009, M011, M012, M013, and M021).  
 
Waste stream LA-MSG04.001 consists of contaminated soil waste contained in  
48 55-gallon drums (10.1 m3), 19 SWBs (35.7 m3), and 15 Crates (38.4 m3), the volume 
may change after repackaging, totaling approximately 84.2 m3 (References C033, C037, 
M004, M009, and M020). 
 
Each payload container shipped to the WIPP will be certified in accordance with 
CCP-PO-002 (Reference 10), as containing more than 100 nCi/g of alpha emitting isotopes 
with half-lives greater than 20 years.  Overpacking of waste containers for the purposes of 
payload management, as described in Appendix E of the WIPP-WAC (Reference 3), will 
not be implemented for these waste streams.  
 
4.3.5 Correlation of Waste Streams Generated from the Same Building and Process 
  
The WIPP-WAP defines a waste stream as waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single 
process or activity (Reference 2).  Based on a review of AK documentation, all of the 
containers assigned to waste stream LA-MHD04.001 and LA-MSG04.001 were originally 
generated from or contaminated by plutonium processing and associated recovery and 
purification, metal production, pyrochemistry, metal fabrication, R&D, and D&D operations.  
Container-specific records have been reviewed for each container in order to verify the 
physical composition and origin of the waste inventories.  It has been determined that every 
container included in the most current AK Tracking Spreadsheet was generated from the 
operations described in Section 4.4 of this report.  In addition, each of these waste streams 
have been categorized into a single Waste Matrix Code (as described in Sections 5.4.1 and 
6.4.1) and have been classified entirely as TRU mixed waste (as described in  
Sections 5.4.3 and 6.4.3).  The following subsections provide further basis for the waste 
stream delineations (References C033, D058, D059, D060, M003, M004, M008, and 
M020).  
  
Evaluation of Debris Containers 
  
This report is focused on the DP West operations that fall under the categories of both 
Pu-239 and Pu-238 processing.  Debris wastes generated by specific plutonium operations 
within these broad categories were not segregated for packaging and disposal  
(see Section 4.2.3); therefore, the DP West debris waste is not more finely delineated by 
individual operations.  A significant amount of waste was generated by the decontamination 
project that took place at DP West from 1978 until 1996.  These wastes are categorized as 



CCP-AK-LANL-010, Rev. 6  Effective Date:  02/14/2013 
CCP Acceptable Knowledge Summary Report Page 32 of 131 
 

Controlled 
Copy 

D&D and D&D-derived wastes and they contain the same radiological and chemical 
contaminants as plutonium processing wastes (References D059, D067, and D070).   
  
It should be noted that LANL waste management programs have historically attempted to 
segregate generated debris into waste streams based on chemical, radiological, and 
physical matrix (combustible and non-combustible) composition.  Even though the 
identification of combustibles and non-combustibles containers was initiated in 1974, 
segregation of these materials was incomplete and resulted in varying amounts of different 
physical waste matrices in the same container.  However, these materials were generated 
from the same process operations and contain the same chemical and radiological 
contaminants.  Furthermore, waste packages from all areas of the facility were typically 
collected in drums at central accumulation areas (i.e., the waste was commingled).  For 
these reasons, LANL waste management practices have resulted in incomplete 
segregation to the extent that delineation of more than one debris waste stream is not 
supported by the available AK (References 19, D059, M003, M008, M011, M012, and 
M021).    
 
As stated above, waste items from different areas or operations were frequently combined 
into a single container.  LANL’s waste management practice has also been to handle and 
package all debris and homogeneous waste in a similar fashion.  As a result, debris waste 
containers often include minor quantities of homogeneous solids (less than 50 percent by 
volume).  Homogeneous waste containers are still generated in other LANL facilities, 
although infrequently.  Characterization activities of TA-55 generated homogeneous solids 
have discovered that a substantial amount of the containers include more than 50 percent 
by volume of heterogeneous debris.  This is due, in part, to the packaging configuration 
associated with small quantities of homogeneous solids.  Homogeneous solids are 
primarily generated from operations performed in gloveboxes.  The waste material may be 
packaged into a plastic bag, a stainless-steel dressing jar, a slip-top can, and/or an 
unsealed metal container before it is placed into a plastic bag-out bag.  Homogeneous 
solids can also include debris materials, such as small pieces of plastic and precipitated 
metal fines.  Based on this information, LANL generated homogeneous solids, except for 
cemented and absorbed waste, have been reassigned to waste stream LA-MHD04.001.  It 
is expected that some number of these containers will fail RTR or VE for containing greater 
than 50 percent homogeneous solid waste.  These containers will be segregated from the 
debris waste stream and assigned to the appropriate homogeneous waste stream, when 
available (References 19, D058, D059, D060, and DR003).  
 
 Evaluation of Soil Containers 
 
As previously discussed, much of this report is focused on the DP West operations that fall 
under the categories of both Pu-239 and Pu-238 processing.  The soil waste described in 
this report could have been contaminated with liquids and/or residues from any of the 
plutonium processing operations described in Section 4.4.  The contaminated soil waste 
was generated during D&D and associated operations (e.g., sampling operations).  
Available AK indicates the contaminated soil originated from spills and/or the removal of 
acid wells and lines, tunnels below buildings, MDAs, tank systems, and various locations 
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immediately surrounding the DP West buildings.  LANL’s TRU Program historically 
assigned waste stream number MSG01-DD to contaminated soil from the TA-21 DP West 
Facility (References C033, D006, D008, D058, D060, D069, M003, M004, M020, P036, 
and P037). 
 
Based on the rationale above, waste streams LA-MHD04.001 and LA-MSG04.001 meet the 
WIPP-WAP waste stream definition (Reference 2). 
 
4.4 Description of Waste Generating Processes 
 
Plutonium processing operations in the time period 1970 to 1978 included recovery and 
purification, metal production, pyrochemistry, metal fabrication, and R&D.  Americium 
research and recovery operations were also carried out at TA-21 DP West, which became 
the world’s center for research on americium (References D008 and D059). 
 
The plutonium facilities were located at TA-21 DP West in Buildings 2, 3, 4, 5, and 150.  
The primary tenant of the DP West Facility was CMB-11.  During calendar year 1978, the 
plutonium operations and materials were relocated from TA-21 to the newly constructed 
Plutonium Facility at TA-55.  The plutonium operations formerly conducted at DP West in 
1978 were the basis for operations at the new TA-55 Plutonium Facility.  The wastes 
resulting from past operations at the DP West Facility are the same as certain wastes 
generated at the TA-55 Plutonium Facility.  The number of AK source documents relating to 
TA-21 DP West, and the level of detail in these documents, is less than that available in the 
compilation of AK for the TA-55 Plutonium Facility.  Therefore, the discussion of  
TA-21 operations in this report relies heavily on the AK documentation that has been 
compiled for plutonium operations conducted in the TA-55 Plutonium Facility  
(References C007, D033, and D059).  
 
Unlike plutonium operations at the TA-55 Plutonium Facility, the system of P/S codes was 
not in use during operations at the TA-21 DP West Facility.  The search and compilation of 
AK information for TA-55 operations is based on P/S codes, because that is the greatest 
level of detail recorded in waste generator records.  A corresponding level of detail is not 
available in the AK record for TA-21 DP West TRU wastes.  Standard operating procedures 
(SOPs) were not in general usage at the DP West Facility and are not available for the 
DP West operations.  It was not until operations were relocated to TA-55 that a concerted 
effort was made to prepare SOPs (References C007 and D059).  
 
Detailed AK information for TA-55 operations is compiled in a set of closely related reports 
about TRU waste generating operations at the Plutonium Facility.  For convenience in 
organizing the AK, plutonium processing and recovery has been categorized into 
seven operational areas.  The multiple operations in each area are described in detail in the 
following AK operations reports:  
 

 Acceptable Knowledge Report for Chloride Operations at LANL (Reference D036) 
 
 Acceptable Knowledge Report for Metal Operations at LANL (Reference D037) 
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 Acceptable Knowledge Report for Miscellaneous Operations at LANL 
(Reference D038) 

 
 Acceptable Knowledge Report for Nitrate Operations at LANL (Reference D039) 

 
 Acceptable Knowledge Report for Pyrochemical Operations at LANL 

(Reference D040) 
 

 Acceptable Knowledge Report for Special Processing Operations at LANL 
(Reference D041) 

 
 Process Acceptable Knowledge Report for Plutonium-238 Operations at TA-55 

(Reference D007) 
 

The plutonium processing and recovery AK operations reports include descriptions of feed 
materials, chemical inputs, and radionuclide material, and detailed process flow diagrams 
that indicate the TA-55 P/S codes associated with each of the various sub-processes.  As 
discussed in Section 4.3, the P/S code system of waste material tracking was not 
introduced until 1987; consequently, there are no P/S codes associated with the DP West 
waste.  However, in the descriptions of DP West operations presented in this report, the 
correlation between DP West and P/S codes associated with early TA-55 plutonium 
operations is emphasized (References 19, D059, and M001).  
 
The following sections discuss the major categories of plutonium operations at the DP West 
Facility and operations performed at TA-50 and TA-54:   
 

 Plutonium recovery operations  
 Pyrochemical operations 
 Metal operations 
 Pu-239 fuel programs   
 Americium processing operations  
 Pu-238 processing   
 Miscellaneous and special processing  
 D&D operations  
 Waste repackaging and prohibited item disposition  
 Below-grade retrieval project.  
  

Table 3, TA-21 DP West Facility Plutonium Operations, is a summary of the DP West 
plutonium operations, and a correlation of the DP West operations with the corresponding 
TA-55 operations, as applicable (References D059 and M001).  
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Table 3.  TA-21 DP West Facility Plutonium Operations  
 

TA-21 DP West Operation Location Corresponding P/S Code(s) 
Corresponding  
TA-55 Report 

Recovery Operations – Pretreatment 
Conversion of Plutonium 
metal to oxide 

Building 2 BM Burning Metal Nitrate  
BU Button Burning Nitrate 
PA Passivation Nitrate 
PAF Passivation Furnaces Nitrate 
BF (Unknown name) Nitrate 

Conversion of Plutonium 
alloy to oxide 

Building 2 BU  Button Burning  Nitrate 
BM Burning Metal Nitrate 

Incineration of combustible 
residues 

Building 2 IS Incineration  Nitrate 

Incineration of graphite 
residues 

Building 2 None N/A N/A 

Calcination Building 2 HC Calcination Nitrate 
Calcination of oxalate 
precipitate 
 

Building 2 CC Calcination Nitrate 
DF DS (Dissolver Solution) 

Furnace and Oxide 
Nitrate 

Ash Grinding 
Building 2 PTS RD&D Pretreatment 

Study 
Nitrate 

Oil Recovery Building 2 RO Oil Recovery Nitrate 
Recovery Operations – Dissolution 
Metal Dissolver Building 2  AS Anode Heel Dissolution Nitrate 
Dissolution of Plutonium 
Alloys 

Building 2 None N/A N/A 

Dissolution of Plutonium 
Hydroxide 

Building 2 CD Hydroxide Cake 
Dissolution 

Nitrate 

HCD Hydroxide Cake 
Dissolution 

Nitrate 

HD Hydroxide Cake 
Dissolution 

Nitrate 

Dissolution of Plutonium  
Oxide 

Building 2 OD Oxide Dissolution Nitrate 

Noncombustible Residues 
Processing: 

Building 2 N/A 

Leaching – Miscellaneous 
Noncombustible Solids 

Building 2 NC, NL Noncombustible Leach Nitrate 

Leaching of Incinerator Ash  Building 2 AL Ash Leach Nitrate 
AT Ash Testing Nitrate 
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Table 3.  TA-21 DP West Facility Plutonium Operations (Continued)  
 

TA-21 DP West Operation Location Corresponding P/S Code(s) 
Corresponding  
TA-55 Report 

Processing Silica Solids 
(Hydrofluorination) 

Building 2 None N/A N/A 

Processing Acid Insoluble 
Residues (Fusion) 

Building 2 None N/A N/A 

Processing Graphite Molds Building 2 RC Rotary Calciner Nitrate 
Pickling – 
Non-combustibles 

Building 5 PK Pickling Pyrochemical 

Slag and Crucible Dissolver Building 2 CL Crucible Processing Nitrate 
ML Non Plutonium Metal 

Leach 
Nitrate 

Caustic Dissolver – 
Chloride Residues and 
Electrorefining Salt 
Dissolution 

Building 2 COD Chlorinated Oxide 
Dissolution 

Nitrate 

VP3 Hydroxide Precipitation Nitrate 
COL Chlorinated Oxide 

Leach 
Nitrate 

MB Nitric Dissolution of 
Molten Salts 

Chloride 

Evaporator (R&D) Building 2 EV Evaporator Nitrate 
Canning Building 2  FC Canning Nitrate 
Plutonium-Uranium Oxide 
Dissolution 

Building 2 LG1 Noncombustible Leach Nitrate 
UPS Uranium Plutonium 

Separation 
Nitrate 

US Uranium Separation for 
Solid Solution Feed 

Nitrate 

US2 Uranium Separation for 
Non-Solid Solution 
Feed 

Nitrate 

Equilibration Tanks – 
organics compatible with 
nitric acid 

Building 2 None N/A N/A 

Dissolution of Plutonium 
Casting Skulls 

Building 2 OD Oxide Dissolution Nitrate 

Plutonium-Thorium Alloy 
Dissolution as the Oxide 

Building 2 PT Plutonium Thorium 
Separation 

Nitrate 
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Table 3.  TA-21 DP West Facility Plutonium Operations (Continued)  
 

TA-21 DP West Operation Location Corresponding P/S Code(s) 
Corresponding  
TA-55 Report 

Plutonium Oxide Dissolution Building 2 OD Oxide Dissolution Nitrate 
SSD Special Scrap 

Dissolution 
Nitrate 

VC Variable CSMO Scrap 
Dissolution 

Nitrate 

ZD Scrap Oxide 
Dissolution 

Nitrate 

Caustic Dissolver Building 2 CLS Accountable CLS 
Chloride Solutions 

Chloride 

CW Caustic Waste Chloride 
Metal Dissolver (Plutonium-
Thorium Separation) 

Building 2 CX Chloride 
Anion-Exchange 

Chloride 

Recovery Operations – Purification 
Nitrate Ion-Exchange Building 2 DS Ion-Exchange Nitrate 

LR Lean Residue 
Ion-Exchange 

Nitrate 

RCM Rich Column Material 
Ion-Exchange 

Nitrate 

RFX Rich Feed 
Ion-Exchange 

Nitrate 

RR Ion-Exchange Nitrate 
Hydroxide Precipitation Building 2 OH Hydroxide Precipitation Nitrate 
Oxalate Precipitation Building 2 OY Oxalate Precipitation Nitrate 

LC Uranium/Plutonium 
Processing 

Nitrate 

Peroxide Precipitation Building 2 PR Peroxide Precipitation Nitrate 
Plutonium/Thorium 
Separation 

Building 2 PT Plutonium Thorium 
Separation 

Nitrate 

Pyrochemical Operations 
Metal Preparation Line Building 5 MP Metal Preparation Pyrochemical 
Electrorefining Building 5 ER Electrorefining Pyrochemical 
Direct Oxide Reduction 
(R&D) 

Building 5 OR Direct Oxide Reduction Pyrochemical 

Metal Operations 
Alloy Development Building 5 DA Alloy Development Metal 
Assembly Operation Building 5 AO Assembly Operations Metal 
Casting Building 5 CA Casting Metal 
Inspection Building 5 IN Inspection Metal 
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Table 3.  TA-21 DP West Facility Plutonium Operations (Continued)  
 

TA-21 DP West Operation Location Corresponding P/S Code(s) 
Corresponding  
TA-55 Report 

Machining Building 5 MA Machining Metal 
Metal Working  Building 5 MW Metal Working Metal 
Physical Properties Building 5 BC Physical Properties Metal 
Pit Disassembly Building 5 PD Pit Disassembly Metal 
Special Recovery Line Building 5 SRL Special Recovery Line Metal 
Welding Building 5 WE Welding Metal 
Welding Leak Test Building 5 WLT Welding Leak Test Metal 
Pu-239 Fuels Operations 
Ceramic Grade Plutonium 
Oxide Production  

Building 150 CC Calcination Nitrate 
FC Canning Nitrate 
OD Oxide Dissolution Nitrate 
OY Oxalate Precipitation Nitrate 
PA Passivation Nitrate 
PR Peroxide Precipitation Nitrate 

Advanced Fuels Fabrication Building 150 CO Comminution Metal 
OB Oxide Blending Metal 
RS Pellet Sintering Metal 

Advanced Fuels Pellet 
Preparation 

Building 150 GI Pellet Grinding and 
Inspecting 

Metal 

Advanced Fuels - Fuel 
Element Fabrication 

TA-35 EL Element Loading Metal 

Advanced Fuels Pellet 
Analysis 

Building 150 GI Pellet Grinding and 
Inspecting 

Metal 

ID Immersion Density  Metal 
Americium Processing 
Americium Oxide 
Production 

Building 2 AO Americium Processing 
Calcination 

Nitrate 

AP Americium Purification Nitrate 
FA Americium Processing Nitrate 
OH Hydroxide Precipitation Nitrate 
OY Oxalate Precipitation Nitrate 

Americium Hydroxide 
Precipitation 

Building 2 OH Hydroxide Precipitation Nitrate 
SX Americium Processing 

Silicon Removal 
Nitrate 

PPD Plutonium Pellet 
Dissolution 

Special Processing 

PR Peroxide Precipitation Nitrate 
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Table 3.  TA-21 DP West Facility Plutonium Operations (Continued)  
 

TA-21 DP West Operation Location Corresponding P/S Code(s) 
Corresponding  
TA-55 Report 

Pu-238 Heat Source Fabrication 
PIC, PMC, PPO, and SSC 
Fuel Forms 
SNAP and Artificial Heart 
Program 
 
 

Buildings 3, 4, 
5, and 150 

GPHS 
 

General Purpose Heat 
Source 

Pu-238 

C1 
 

Pu-238 Heat Source 
Calorimetry 

Pu-238 

P1 
 

Routine Pu-238 Heat 
Source 

Pu-238 

PP Pellet Production Pu-238 
  WD 

 
Welding and Decon for 
GPHS 

Pu-238 

WS Pu-238 Direct Oxide 
Reduction 

Pu-238 

Miscellaneous and Special Processes 
Development of New 
Recovery Processes 

All Buildings AD Actinide Processing 
Demonstration 

Miscellaneous 

Metallography Building 150 ME Metallography Miscellaneous 
Preparation of Isotopes Building 5 PI Preparation of Isotopes Special Processing 
Decontamination and Decommissioning (D&D) Operations 
Decontamination and 
Decommissioning   

All Buildings None N/A N/A 

  
4.4.1 Plutonium Recovery Operations 
 
Manufacturing and research operations performed at DP West in the production of 
plutonium products generated plutonium-contaminated scrap and residues.  These 
residues were processed to recover as much plutonium as was practical.  The DP West 
Facility had extensive capabilities for the extraction and recovery of plutonium from 
residues and scraps generated from operations at various LANL facilities and other DOE 
sites.  These recovery and manufacturing operations, associated maintenance operations, 
and plutonium research were the major sources of TRU waste generated at DP West 
(References D002 and D042).  
 
The primary document upon which the AK information for plutonium recovery operations at 
DP West is based is Plutonium Processing at the Los Alamos Scientific Laboratory, which 
was authored by Christensen and Maraman in 1968.  Although the document predates by 
two years the time period of interest for the retrievably stored TRU waste inventory, the 
operations described in the 1968 document are representative of the operations conducted 
between 1970 and 1978 (References D042 and D059).   
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A process flow diagram for the plutonium recovery operations that were conducted in 
Building 2 in 1968, taken from the Christensen and Maraman document (Reference D042), 
is included in Figure 4, DP West Plutonium Recovery Operations Circa 1968.  A more 
detailed process flow diagram taken from the 1975 document, Characterization of 
Transuranic Solid Wastes from a Plutonium Processing Facility (Reference D002), is 
shown in Figure 5, DP West Plutonium Recovery Operations Circa 1975.  The process flow 
diagram in Figure 6, TA-55 Plutonium Recovery Operations Circa 1979, is taken from the 
1979 LANL Waste Management Site Plan (Reference D033) and represents the plutonium 
recovery operations in place at the startup of the new TA-55 Plutonium Facility.  A 
comparison of the TA-21 and TA-55 process diagrams shows that the operations were 
largely identical with two exceptions.  An evaporator process intended to re-concentrate 
plutonium in liquid residues was put into production when recovery operations were 
relocated at TA-55, and liquid waste from TA-55 was discharged to the TA-50 Radioactive 
Liquid Waste Treatment Facility (Reference C011).  
 
The overall goal of the plutonium recovery operations was to recover plutonium from metal, 
metal alloys, scrap, and residues and produce a purified plutonium nitrate solution that was 
compatible with the operations used in the preparation of plutonium metal.  The DP West 
plutonium recovery operations can be subdivided into pretreatment, dissolution, and 
purification operations, and are analogous to operations described in Acceptable 
Knowledge Report for Nitrate Operations at LANL.  Each of these process categories is 
described in the following sections (References D039 and D042).  
 
Pretreatment  
 
Pretreatment primarily included physical methods used to prepare scrap and residues for 
the next step, dissolution.  Pretreatment may have included any or all of the following 
operations:  thermal conversion to oxide, calcination, caustic leaching, chemical separation 
by hydroxide or oxalate precipitation, size reduction, grinding, shredding, distillation, 
filtering of liquids or oils, and incineration.  As materials were received from various 
operations within DP West, they were sorted and sent to other pretreatment operations or 
directly to dissolution, depending on the physical nature of the scrap or residue and on the 
amount and type of plutonium associated with the material.  Graphite items were size 
reduced; gloves, plastics, and some heating mantles were shredded (References D002, 
D011, D042, D053, D056, and D059).  
 
In overview, particulate solids from the pretreatment step were sent to dissolution if 
plutonium concentrations were above the DL and to disposal if concentrations were below 
the DL.  Liquids were sent to purification if plutonium concentrations were above the DL or 
to the Building 257 wastewater treatment facility if concentrations were below the DL 
(Reference D059).   
 
Pretreatment of Noncombustible Residues 
 
Thermal pretreatment operations were frequently used to prepare  
plutonium-bearing materials for dissolution.  Due to the pyrophoric nature of plutonium 
metal and certain alloys, procedures were developed for converting the metal and its alloys 
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to the oxide, which could then be safely handled in any atmosphere.  Finely divided 
plutonium metal, anode heels from electrorefining (ER) operations, oxides that may contain 
unoxidized plutonium metal, carbides, and nitrides that can be very reactive in an oxidizing 
acid were burned in a furnace under a controlled atmosphere to passivate the material and 
moderate its reactivity.  Usually the ignition was performed in magnesium oxide (MgO) or 
aluminum oxide crucibles.  If the ignition temperature did not exceed 600 ºC, the resulting 
oxide could be readily dissolved by refluxing with nitric and hydrofluoric acid solutions 
(References D043 and D059).  
 
A caustic (hydroxide) leach process was used to pretreat residues high in chlorides. 
Chlorides were removed using sodium hydroxide and the treated residues were then 
dissolved in nitric and hydrofluoric acid.  In this case, the caustic solution would be sent to 
liquid waste disposal at Building 257, and the filtered solids would continue through the 
dissolution process (Reference D059).  
 
Plutonium oxalate cakes from the oxalate precipitation process (OY) underwent calcination 
(CC) by heating in air in a furnace to form pure plutonium oxide.  The oxide became feed 
for the oxide reduction process (References D043 and D059).  
 
Pretreatment of Combustible Residues 
 
A process flow diagram for the incineration operation at DP West is shown in Figure 7, DP 
West Incineration Process Flow Diagram.  Development work was started in 1951 on the 
design of an incinerator for TA-21 combustible residues, including  paper, rags, wood, 
emery paper, rubber gloves, graphite, and plastics.  The incinerator was first used in  
1952 for contaminated rags.  The procedure for the operation of the incinerator allowed  
12 liters of dry rags to be processed in about two hours, yielding 100 to 150 ml of ashes.  
The incinerator off-gas scrub and the vacuum seal solutions were filtered after every three 
to five runs and analyzed for plutonium content to determine if the solutions should be 
recycled or discarded (References D002, D043, and D059).   
 
Several problems were encountered in the incineration operation.  Certain rubber and 
plastic items burned incompletely and led to the buildup of combustible tar on the exhaust 
lines and filters.  Incineration of polyvinyl chloride bags led to increased corrosion due to 
the release of chloride, which formed hydrochloric acid whenever it came in contact with 
water.  Consequently, the incineration of plastic and rubber items was severely restricted to 
only those pieces that monitoring indicated still contained appreciable quantities of 
plutonium after leaching with nitric acid (References D002, D043, and D059).  
 
The incineration of rags that had been in contact with nitric acid and then allowed to stand 
was also problematic.  The rags would become nitrated, and small nitrocellulose explosions 
would result when these were burned.  The problem was mitigated by requiring that all 
cotton rags be rinsed with water immediately after being in contact with nitric acid 
(References D042 and D059).  
 
The ashes were collected after each run and reduced in a ball mill to less than 20-mesh 
particles.  The ashes were sampled for plutonium content, and subjected to an acid leach 



CCP-AK-LANL-010, Rev. 6  Effective Date:  02/14/2013 
CCP Acceptable Knowledge Summary Report Page 42 of 131 
 

Controlled 
Copy 

or processed in a dissolver if the plutonium content was greater than the DL. The resulting 
nitrate solution was purified by anion-exchange (see Purification section below) 
(Reference D059).  
 
Pretreatment of Oils 
 
Plutonium-contaminated lubricating, machining, lapping, and cutting oils were transferred to 
Building 2 for recovery in glass jars.  The oils were directly filtered through a sintered glass 
frit to remove plutonium metal or oxide particles.  Trichloroethylene was used to reduce the 
viscosity of oils during the filtration step.  The liquid portion was sent to Building 257 for 
treatment (References D042 and D059).  
 
Dissolution 
 
Dissolution was comprised of numerous operations that generated a plutonium-nitrate 
solution for subsequent feed to a purification process.  Numerous dissolution procedures 
were developed during the early years of LANL.  By the 1960s, these had been narrowed 
to only a few for production purposes.  The primary mode of dissolution involved nitric acid, 
hydrofluoric acid leach solutions, with the addition of other chemicals for particular 
dissolution operations.  The plutonium-bearing nitric and hydrofluoric acid solutions 
resulting from dissolutions proved to be excellent feed stocks for follow-up processing 
operations.  In overview, filtered solids from the dissolution step were re-leached until 
plutonium concentrations were below the DL, then sent to disposal; debris items were 
disposed of after the plutonium contamination was removed from the surface by leaching; 
plutonium-bearing solutions were sent on to purification or to the metal preparation line 
(References D042 and D059).  
 
Several dissolution operations involved the use of cascading dissolvers (CD) or dissolution 
pots (HCD, HD, and OD).  The choice of dissolution equipment was based on the 
concentration of plutonium present in the feed material and the physical form of the feed 
material.  The equipment for the batch extraction system consisted of large-diameter 
equilibration tanks equipped with stirrers for equilibration and settling.  Feed materials 
included ash, glovebox sweepings, ground slag or crucibles, hydroxides, metal, oxides, 
residues, salts, and sand.  Metal dissolvers (AS) were used for the dissolution of plutonium 
metal by nitric and hydrofluoric acid using vessels made by adding a ground glass ball joint 
to a standard 5-liter round bottom flask.  Hydrochloric acid solutions, chloride residues, and 
organics not compatible with nitric acid were often sent to the caustic dissolver (CLS and 
CW).  After dissolution, the solutions were filtered and then sent to purification.  The filtered 
solids were sent to other dissolution operations if plutonium concentrations were above the 
DL, or disposed as debris waste if concentrations were below the DL (References D033, 
D043, and D059).  
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Surface Decontamination 
 
Plutonium on the surface of metal and non-combustible debris waste items was recovered 
by leaching or dipping the waste item into a nitric acid leach solution.  Items such as 
tantalum molds and crucibles, sintered glass frits, stainless-steel filters, and aluminum 
oxide crucibles were generally cleaned of plutonium by refluxing with nitric and hydrofluoric 
acid solutions.  The acid solution was filtered, and the items were rinsed with water or dilute 
nitric acid.  Rubber gloves were wiped with a cloth soaked in a nitric acid solution to recover 
surface contamination of plutonium.  The cloths were dunked in water a few times and 
wrung out; the solutions from the cloths were collected and filtered.  The solids were 
recycled through the dissolution process if plutonium concentrations were above the DL, or 
disposed as waste if concentrations were below the DL.  The plutonium-bearing solutions 
were sent to purification.  The cloths were reused if they were not falling apart; otherwise, 
they were discarded as solid waste or sent to incineration, depending on the nuclear 
material content.  Plutonium-bearing solutions were sent to purification, while the leached 
items below the DL were discarded (References D042 and D059).   
 
Pickling 
 
Pickling, leaching with a strong acid (either nitric acid or hydrochloric acid), was typically a 
head-end operation for treatment of noncombustible items.  Hydrochloric acid pickling 
solutions underwent nitric acid acidification.  The plutonium-bearing nitrate pickling solution 
was then transferred to anion-exchange (References D042 and D059).  
 
Plutonium Metal and Alloys  
 
Many plutonium-bearing materials were dissolved in a standard leach solution of nitric and 
hydrofluoric acid after appropriate pretreatment or preparation.  These materials included 
alloys, anodes, carbides, casting skulls, ER residues, and metals.  After dissolution and 
filtration, solids were discarded if below the DL or recycled if above the DL, while solutions 
were sent to purification.  These solutions could be expected to contain dissolved heavy 
metals (e.g., lead, cadmium, mercury, or chromium) that may be concentrated in the 
purification steps (References D042 and D059).   
 
Dissolution methods for plutonium alloys of chromium, copper, gallium, hafnium, indium, 
iron, manganese, thorium, titanium, uranium, and zirconium were developed at DP West. 
The alloying element(s) determined the purification method that followed dissolution.  
Anion-exchange in nitrate media followed most dissolutions because of the high selectivity 
for (the sorption of) nitrate complexes of tetravalent actinides (References D042 and D059).  
 
Plutonium-aluminum alloys containing greater than ten percent aluminum were dissolved 
with nitric acid using mercuric nitrate as a catalyst.  In subsequent nitrate anion-exchange, 
the mercuric nitrate was quantitatively removed into column washes where it was then 
concentrated by hydroxide scavenging.  Plutonium-osmium alloys were dissolved using 
nitric and hydrofluoric acid with helium sparging in order to drive off volatile osmium 
tetraoxide (References D042 and D059).   
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Uranium-plutonium oxide mixtures were leached using nitric acid to preferentially dissolve 
the uranium.  Aluminum nitrate was added to the solution to complex any fluoride ion that 
might be present.  The uranium-bearing filtrate was discarded, and the plutonium-bearing 
solids were sent to dissolution and then to either an anion-exchange process or the oxalate 
precipitation process for purification (References D042 and D059).  
 
Plutonium oxide 
 
The ease with which plutonium oxide can be dissolved depends on the temperature at 
which the oxide was formed or to which it was subsequently heated.  Oxides that had been 
heated to less than 600 °C were generally relatively easy to dissolve in a nitric and 
hydrofluoric acid solution.  Oxides heated to temperatures between 600 °C and 1000 °C 
had refractory properties that required more stringent measures.  The dried oxide residue 
was mixed with a potassium pyrosulfate and sodium fluoride flux, which was then heated to 
550 °C.  The cooled melt was removed from the fusion vessel, and heated with a nitric acid 
and aluminum nitrate solution.  The solution was filtered and sent to the appropriate 
purification step, depending on what types of cations were present (References D042 and 
D059).  
 
Graphite 
 
Graphite melt and mold crucibles that had been coated with calcium fluoride to reduce 
plutonium penetration contained only surface contamination and could be directly leached 
with nitric and hydrofluoric acid solution.  Graphite used for filtering aqueous solutions and 
uncoated melt and mold crucibles were incinerated, and the ashes were subsequently 
leached with nitric and hydrofluoric acid solution (References D042 and D059).  
 
Silica Solids  
 
Silica entered the process stream from dissolution of magnesium oxide crucibles in which 
silicon oxide was used a binder, and due to leaching of silica from glass equipment.  
Acid-leached silica residues were dried and treated in hydrofluorination furnaces.  Gaseous 
hydrogen fluoride was introduced into the reaction chamber and reacted with the silicon 
dioxide to form the volatile silicon tetrafluoride gas.  The gaseous reaction products were 
swept out of the chamber through a caustic scrubber.  The reaction residues were leached 
with a nitric acid and aluminum nitrate solution.  All leach and scrub solutions that 
contained more than one mg/L of plutonium were transferred to the anion-exchange 
system.  The leached residues were treated, as described, for acid insoluble residues 
(References D042 and D059).  
 
Acid Insoluble Residues 
 
Acid insoluble residues include refractory oxides and residues for which leaching was 
uneconomical or infeasible.  Examples include incinerator ashes, aluminum oxide tubes 
and crucibles, and carborundum solids.  These residues were treated by fusion with a 
mixture of potassium pyrosulfate and sodium fluoride in Hastelloy “C” fusion crucibles.  The 
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resulting melt was dissolved in a nitric acid and aluminum nitrate solution; the fluoride anion 
was tightly complexed by the added aluminum.  The filtrate was purified by anion-exchange 
(References D042 and D059).  
 
Incinerator Ashes 
 
Incinerator ashes from burning of combustible residues were processed on a batch basis.  
The procedure consisted of a dilute nitric acid leach to remove the more soluble residues, a 
water leach to remove the nitric acid, hydrofluorination to the remove silica solids, and, 
finally, a fusion with potassium pyrosulfate and sodium fluoride to remove the remaining 
plutonium (References D042 and D059).  
 
Electrorefining Chloride Melts 
 
Due to their high chloride content, ER chloride melts required special handling to prevent 
corrosion of the stainless-steel equipment.  The preferred method of dissolution was to 
leach the chloride melt with sodium hydroxide, thus dissolving the chloride salts of sodium, 
potassium, and lithium, and precipitating the plutonium as the hydroxide.  The filtrate, if less 
than 1 mg/L in plutonium, can be discarded, thus disposing of the corrosive chloride ion 
(References D042 and D059).  
 
Reduction and Casting Residues 
 
Bomb reduction residues from plutonium metal preparation consist of the MgO packing 
sand, the reduction slag, and the MgO crucible serving as the liner for the reduction bomb.  
The residues were treated in geometrically favorable dissolvers.  Slag and crucible material 
to be dissolved was loaded into a screened bucket and lowered to the bottom of the 
dissolver.  Nitric acid and aluminum nitrate solution was added to dissolve the MgO sand, 
and then air was sparged through the solution to aid in the oxidation of iodide to free iodine 
(iodine was added as a booster in the bomb reduction procedure).  The free iodine was 
carried through sodium hydroxide scrubbers.  Further addition of nitric acid and heating 
was required to dissolve the MgO crucible material.  The solution was filtered and sent to 
nitrate anion-exchange.  The leached residues were transferred to the hydrofluorination 
system for removal of silica (References D042 and D059).  
 
Casting residues were treated in the same manner as the reduction residues, using a 
modified procedure because no iodine was present in these residues.  The MgO-2 percent 
silicon dioxide casting crucibles do not contain fluoride; therefore, the addition of aluminum 
nitrate was not required (References D042 and D059).  
 
Purification 
 
Plutonium-bearing solutions generated in the dissolution step were sent to purification for 
plutonium recovery.  Purification consisted of both ion-exchange and precipitation. 
After ion-exchange and/or dissolution of precipitates in nitric acid, plutonium-bearing nitrate 
solutions were sent to the metal fabrication line (References D042 and D059).  
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Plutonium Hydroxide Precipitation 
 
The hydroxide precipitation process (OH) took plutonium in filtrate solutions from the 
purification steps and precipitated it with potassium or sodium hydroxide.  The resulting 
plutonium-enriched hydroxide cakes became feed material for other operations or were 
returned to the dissolution step for re-processing.  Heavy metals were known to 
concentrate in the plutonium-rich hydroxide cakes (Reference D042).   
 
Plutonium Peroxide Precipitation 
 
A peroxide precipitation process (PR) was used to achieve excellent separation of 
plutonium from the cationic impurities aluminum, bismuth, calcium, cesium, chromium, 
cobalt, iron, lanthanum, and magnesium, as well as americium.  Peroxide was added to the 
dissolution filtrate feed material to convert the plutonium to valence state (+4).  The 
resulting peroxide filter cake was dissolved in nitric acid and the solution was sent to the 
metal preparation line for conversion to metal (References D042 and D059).   
 
The filtrate solution from the peroxide precipitation had to be treated immediately after 
filtration to destroy the excess peroxide (the “peroxide kill” process).  The preferred method 
was to slowly add the filtrate to sodium hydroxide.  The resulting solution was cooled and 
then acidified with nitric acid to completely dissolve the hydroxides and provide a clear 
solution for the anion-exchange process (References D042 and D059).  
 
Plutonium Oxalate Precipitation 
 
The precipitation of plutonium (+3)-oxalate has been an important step in the processing of 
plutonium since the earliest days of LANL.  Oxalate precipitation is a quick, effective 
concentration step that also provides excellent decontamination from unwanted anions and 
from metals that form soluble oxalate complexes.  The oxalate precipitation process (OY) 
was used to achieve separation of plutonium from iron, aluminum, uranium, or other cations 
that form soluble oxalates.  The precipitation of the trivalent oxalate was also used as the 
concentration step of the nitrate anion-exchange columns.  The plutonium valence state 
was adjusted to (+3), if necessary, and oxalic acid was added to precipitate the plutonium 
oxalate.  The resulting oxalate was calcined to the oxide, and the oxide was dissolved in 
nitric and hydrofluoric acid to produce a plutonium nitrate product that was acceptable in 
the metal preparation line (References D042 and D059).  
 
Anion-Exchange 
 
After 1959, the plutonium recovery operations at LANL employed nitrate anion-exchange 
columns as the primary mode of scavenging, purifying, and concentrating plutonium.  The 
general procedure for any residue was to:  (a) get the plutonium into solution, (b) sorb the 
plutonium on nitrate anion-exchange resin, (c) elute the plutonium, and then (d) determine 
which, if any, additional operations should be used to remove remaining impurities.  The 
eluate was concentrated by precipitation of the trivalent plutonium oxalate, if necessary. 
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The purified plutonium nitrate solution was then sent to the metal preparation line 
(References D042 and D059).  
 
The nitrate anion-exchange operations used resin-filled columns to sorb plutonium.  The pH 
of incoming solutions was adjusted with nitric acid and the plutonium was stabilized by 
changing the plutonium valence state to (+4) using hydrogen peroxide.  Other chemicals 
used to adjust acidity or to “condition” incoming solutions to address the presence of 
fluoride, silica, metal impurities, or plutonium (+6) included:  aluminum nitrate, ferrous 
ammonium sulfate, hydrogen peroxide, sodium hydroxide, sodium nitrite, sulfuric acid, and 
urea (References D042 and D059).  
 
Plutonium (+4) binds to the resin while impurities, such as americium, uranium, and other 
metals, flow through the column.  The column was washed with 7 molar nitric acid to  
remove non-sorbed species.  The plutonium remained on the resin in the (+4) valence state 
until the eluting agent, 0.3 molar hydroxylamine nitrate, was flowed through the columns.   
This released purified plutonium in solution for further processing (i.e., precipitation and 
oxidation).  Ion-exchange resins were reconditioned using nitric acid (References D042 and 
D059).  
 
After ion-exchange, plutonium-bearing solutions were sent on to a precipitation process to 
convert the plutonium solution to plutonium oxalate.  This process involved the addition of 
oxalic acid to form plutonium oxalate precipitate.  The resulting oxalate was calcined to the 
oxide, and the oxide was dissolved in nitric and hydrofluoric acid to produce a plutonium 
nitrate product that was acceptable in the metal preparation line (References D042 and 
D059).  
 
Plutonium/Thorium Separation 
 
Plutonium/thorium oxides were dissolved in a nitric and hydrofluoric acid solution to which 
sodium chromate and lanthanum nitrate were added.  Thorium was removed from the 
solution by addition of potassium fluoride or hydrogen fluoride to form thorium fluoride 
precipitate.  After filtering out this precipitate, the plutonium was reduced to the (+4) 
valence state and chromium was reduced to the (+3) valence state in solution using 
peroxide.  Continued addition of peroxide and sulfate resulted in the precipitation of 
plutonium peroxide, which was subsequently dissolved in nitric acid to provide the nitrate 
feed for the metal preparation line (References D042 and D059).  
 
Evaporator 
 
The use of evaporators was in the development stage at the DP West Facility in the 1970s. 
The evaporators were put into production when plutonium recovery operations were 
relocated to TA-55 (References C011 and D059).    
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4.4.2 Pyrochemical Operations (Metal Production) 
 
Pyrochemical operations at DP West included the metal preparation line (MPL), 
developmental direct oxide reduction (DOR), and ER.  Plutonium nitrate solutions produced 
by the plutonium recovery operations were processed in the metal production operations.  
Plutonium peroxide was precipitated from the nitrate solution and converted to plutonium 
tetrafluoride.  The plutonium tetrafluoride was in turn mixed with calcium metal and heated 
in a metal “bomb.”  The highly reactive calcium combines with the fluorine in the plutonium 
tetrafluoride, leaving molten metallic plutonium that forms a disc or button in the bottom of 
the bomb.  After cooling, the plutonium button was sent on to the metal fabrication section 
(References D042, D043, D054, and D059).  
 
Metal Preparation Line  
 
At LANL, the MPL produced plutonium metal using the reduction of plutonium tetrafluoride 
with calcium in a sealed pressure vessel until 1992.  Plutonium nitrate solutions produced 
by the plutonium recovery operations were processed in the metal production operations.  
Plutonium peroxide was precipitated from the nitrate solution and converted to plutonium 
tetrafluoride.  The plutonium tetrafluoride was combined with calcium metal in excess to 
that needed for the reduction and iodine, which was added as a reaction initiator.  The 
mixture was placed in an MgO crucible that was surrounded by MgO sand, all placed inside 
a stainless-steel pressure vessel (a “bomb”).  An induction heater elevated the temperature 
of the reactants and vessel until the iodine reacted with some of the calcium.  The highly 
exothermic reaction raised the internal temperature of the bomb to over 1500 C in just 
seconds.  The remainder of the calcium reduced the plutonium tetrafluoride to form 
plutonium metal and calcium fluoride, with the reaction temperature reaching as high as 
2000 C as this second reaction proceeded (References C013 and D059).  
 
As cooling commenced, the molten plutonium, with its high density, settled to the bottom of 
the crucible, displacing the less dense molten calcium fluoride and calcium iodide.  As the 
temperature decreased to 1400 C, the calcium fluoride and then the calcium iodide 
solidified.  The desired product was plutonium metal, which was recovered as a button by 
breaking the crucible and mechanically separating the contents.  After cooling, the 
plutonium button was sent on to the metal fabrication section (References C013 and D059).   
 
The plutonium metal production flowsheet is shown in Figure 9, DP West Plutonium Metal 
Production Flow Diagram.  The waste products were calcium fluoride and calcium iodide, 
which formed a slag, magnesium oxide sand, and magnesium oxide crucible pieces.  
These were discarded if the plutonium content was below the DL.  If the plutonium content 
was above the DL, the slag and crucible pieces were sent to recovery operations.  The 
magnesium oxide sand was reused, if possible (References D002 and D059).   
 
Little or no purification of the plutonium occurred during this process.  However, because 
the reagents introduced no impurities and the highest purity feed material was used; the 
resulting metal was often satisfactory for high-purity applications.  In this process, any trace 
metals were below the toxicity characteristic levels, so that the associated debris and slag 
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wastes were below the toxicity characteristic levels in RCRA metal content 
(References C014 and D059).   
 
Direct Oxide Reduction 
 
In the 1970s at DP West, the development of the single pass DOR process for plutonium 
oxide was at the experimental stage.  With the exception of the Pu-238 operations, the 
DOR process did not go into production before operations were relocated to the 
TA-55 Plutonium Facility.  Operations for the conversion of 200-gram batches of  
Pu-238 oxide and Pu-239 oxide to metal were developed in 1975-1976 at DP West.  The 
process was later extended to the 400- and 700-gram scale for Pu-239 operations at  
TA-55 (References D025, D027, D059, and M001). 
 
In the DOR process, plutonium oxide and calcium metal were reacted in molten calcium 
chloride or calcium chloride mixed with calcium fluoride, to produce plutonium metal.  The 
reaction was conducted in an MgO crucible at 820 C to 875 C.  Any arsenic, mercury, or 
selenium present in the impure plutonium oxide would be driven off due to their volatility at 
this high temperature.  The reaction proceeds to completion when excess calcium was 
present and when sufficient calcium chloride was available to dissolve the calcium oxide 
(CaO) product (References D025, D027, D052, and D059).  
 
After cooling, a plutonium metal button was removed by breaking the crucible.  A layer of 
salt above the button contained unreacted oxide and metal shot, which was sometimes 
recovered by addition of fresh salt plus additional calcium metal.  The process was then 
rerun.  If unreacted oxide and metal shot remain after the second run, the material was sent 
to aqueous recovery.  The product plutonium metal contains significant impurities, including 
additional metal impurities derived from the calcium metal and calcium chloride reagents.  It 
must be further purified by ER.  The salt was then either routed through aqueous chloride 
operations to recover the plutonium, or else discarded as waste along with the remaining 
calcium metal and MgO crucible pieces (References D025, D027, and D059).   
 
The feed oxide, reagent salts, and reductant were of the highest purity available because 
the process was non-purifying (i.e., the purity of the product depended on the purity of the 
feed materials).  In fact, the plutonium metal produced from this operation was always less 
pure than the feed material, due to impurities derived from the reductants.  Plutonium metal 
from this process typically requires further processing to meet purity requirements 
(References D025, D027, and D059).  
 
Electrorefining  
 
The ER process was introduced in 1962 at TA-21, and was transferred to TA-55 in 1979.   
During the period 1964 through 1977, 1568 kg of plutonium metal of >99.95 percent purity 
was produced in 653 runs by the ER facility at DP West.  The ER process took impure 
plutonium metal and produced high purity plutonium metal.  Impure plutonium was cast as 
an anode, which was then placed in an MgO crucible with a salt mixture, a metal cathode 
(typically tungsten), and a seeding reagent - usually magnesium chloride or plutonium 
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chloride.  After the anode and salt melted, current was applied to the system, and 
plutonium at the anode was oxidized.  The plutonium ions traveled through the molten salt 
to the cathode, where reduction to the metal state occurred.  Impurities in the original 
plutonium anode that were more easily reduced than plutonium (including cadmium, 
chromium, lead, and silver) remained in the anode, while impurities more easily oxidized 
than plutonium (including americium and barium) were left in the molten salt.  After cooling, 
the crucible was broken and the residues were physically separated from the high purity 
product metal (References D003, D004, D029, D059, P001, and P009).  
 
4.4.3 Metal Operations (Production and Fabrication) 
 
A process flow diagram showing the plutonium metal cycle at the DP West Facility is 
included in Figure 8, DP West Plutonium Metal Cycle.  The metal operations at DP West 
consisted of metal production and metal fabrication, which included casting and machining.  
Assembly and disassembly operations were also carried out, as well as experimental 
operations in fabrication, preparation of test specimens, and metal handling.  The metal 
fabrication section operated a foundry and machine shop devoted exclusively to casting 
and machining plutonium and its alloys.  The plutonium parts prepared in the metal 
fabrication operations were used for many basic research programs at LANL.  Throughout 
the production and fabrication process, metal alloys and components were inspected, 
similar to the operation conducted at TA-55 under P/S code IN, to ensure predetermined 
specifications (References D002, D016, D037, and D059).   
 
Alloy Development 
 
This process was for the development of plutonium alloys (DA).  Plutonium metal was 
placed in metal cups onto which the alloying metal was coated on the cup walls.  The alloys 
were melted in the metal cups.  The melt was allowed to cool.  Observations were made on 
the success of the alloying process.  If the alloy reacted with the cup, it was sent to 
plutonium recovery.  If not, it could be sent back to original process (e.g., casting).  
Bromobenzene was used for density measurements and Freon TF was used to clean parts. 
This process generated rags, gloves, metal cups, and other general glovebox maintenance 
items (References D037 and D054). 
 
Casting 
 
The casting (CA) process received plutonium metal from pyrochemical operations or from 
other sources, such as the Special Recovery Line (SRL).  The metal was combined with 
other metal from different sources to produce a product metal that meets purity and isotopic 
specifications.  Specification metal was then cast as a pre-alloyed feed aliquot, at which 
time gallium metal was added, it was analyzed chemically in-line to determine the proper 
gallium content, and the metal was placed into in-line storage.  Metal was pulled from 
in-line storage to cast into shapes (References D009, D043, D054, and D059).   
 
Casting was done by an induction furnace using tantalum crucibles and tantalum puller 
plugs.  Molten plutonium was poured into the graphite mold through a tantalum funnel. 
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Casting was done under vacuum so that the plutonium did not oxidize.  The mold was 
allowed to cool, at which time the cast shape was unmolded and sent to heat treatment to 
homogenize the plutonium.  After heat treatment, the parts underwent density 
determination using bromobenzene.  Bromobenzene is volatile, hence evaporated and was 
removed by the ventilation system.  The cast shape underwent a final heat treatment and 
density measurement.  The finished cast parts were sent to machining, or placed in 
temporary in-line storage (References D009 and D059).  
 
Chemical analysis was performed on parts rejected during inspection.  If the rejected parts 
met the chemical requirements, the parts were added to other metal in the metal blending 
step described above.  Those parts that did not meet the chemical specifications were cast 
into ingots, which were then sent for ER (References D009 and D059).   
 
Casting skulls, which were small amounts of plutonium left on the furnace and crucible 
surfaces, were oxidized to plutonium oxide.  The plutonium oxide easily brushed from the 
metal surfaces with a paintbrush, thus allowing the tantalum crucibles and funnels to be 
reused many times.  In addition, scrap from the cast pre-alloyed feed aliquot and the 
casting step was roasted to oxide.  This plutonium oxide was sent to aqueous recovery 
(References D009 and D059).  
 
Graphite molds have always constituted the largest volume of waste from casting 
operations because these molds were used only once.  Other wastes generated by casting 
included the occasional discard of tantalum crucibles and funnels, tools, rags, gloves 
(leaded), gaskets, and small amounts of plastics and glass (References D009 and D059).  
 
Machining and Metal Working  
 
Machining and metal working (MA and MW) involved a variety of operations on cast parts 
obtained from casting.  Machining operations included turning, milling, grinding, and boring. 
The objective of the machining operations was to bring the parts to their final dimensional 
specifications (Reference D059).  
 
Chemicals used in the past as coolants during machining include Tap Magic (which 
contains 1,1,1-trichloroethane) and Freon TF.  Tap Magic use was discontinued in  
1992, and Freon TF use was discontinued in 1995 because it was an inferior coolant for 
plutonium due to the nature of machining this metal.  Although Tap Magic contains 
1,1,1-trichloroethane, the EPA HWN F002 listing does not apply in this case because the 
chemical was used as a coolant, not as a solvent (References D037 and D059).  
Cleaning solvents were used in machining operations.  Methyl ethyl ketone and 
Metalprep 79 (a phosphoric acid-based metal cleaner) were used.  Freon TF was used to 
remove oil from turnings (degreasing) before they were sent to recovery.  For final cleaning, 
trichloroethylene was used (References D037 and D059).  
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Physical Properties 
 
This process was performed to study the physical properties of alloys and components, 
including the structural, magnetic, electronic, and metallurgical properties of actinide 
metals, alloys, and compounds from various operations (References D035 and M001).   
 
Pit Disassembly and Special Recovery Line 
 
Pit disassembly involved the separation and sampling of pit assemblies using milling, 
turning, and grinding techniques.  Pits were received and monitored for tritium.  If no tritium 
was detected or was below a specified activity, the pit was placed in a glovebox and cut in 
half, and its components were separated and decontaminated of slight tritium 
contamination.  Care was taken not to mix non-special nuclear material metals with the 
special nuclear material (SNM) metals.  The non-SNM metals were discarded as waste.  
Uranium and plutonium shells were decontaminated of minor surface contamination 
(References D037, D059, and P007).  
 
Tritium was recovered in the SRL if tritium was above a specified activity.  Separation of pit 
components was done using a special abrasive cut-off wheel.  The pit was cut in half, and 
the shells were cleaned with copper wool and Freon TF.  Scrap was sent to recovery or to 
waste management, depending on whether the material was SNM or not.  After the shells 
were cleaned with the copper wool and Freon TF, they were placed in an ultrasonic bath for 
cleaning.  Tritium-contaminated water was collected and poured over zeolite for disposal 
(References D037, D059, and P007).  
 
Small-scale decontamination of tritium-contaminated plutonium and other SNM was done in 
the SRL furnace.  The SRL furnace area consisted of different sections, including metal 
handling, tritium removal furnace, equipment for collecting tritium liberated in the furnace, 
and effluent treatment system (References D037 and D059).  
 
Welding and Welding Leak Test  
 
The welding operations at DP West were similar to those conducted at TA-55 under 
P/S code WE.  One metal fabrication process consisted of the preparation and 
encapsulation of foils of U-233, neptunium (Np)-237, Am-241, and assorted plutonium 
isotopes for use as neutron detectors.  Metal oxide compounds were also used in 
detectors.  The foils were welded or soldered into nickel, stainless-steel, or copper 
capsules.  Containers were leak-tested after welding (References D016, D018, and D059).   
 
The welding method at DP West employed a gas tungsten arc welder.  Encapsulation of 
radioactive isotopes involved placing the isotopic material to be sealed into a stainless-steel 
capsule and welding the capsule closed.  The exterior of the capsule was cleaned with 
Freon TF.  The Freon TF was allowed to evaporate; hence no wiping of the capsule surface 
with rags was required.  Other welding operations included welding of plutonium samples 
on vanadium in an argon atmosphere, brazing gold to repair platinum frits, welding titanium 
to repair titanium boats, and welding of aluminum (References D037 and D059).  
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4.4.4 Pu-239 Fuels Programs 
 
The plutonium fuels programs at DP West consisted of two primary operations:  LMFBR 
fuel production; and the plutonium advanced fuels development.  The LMFBR fuel program 
investigated the suitability of plutonium-containing ceramic materials for use in breeder 
reactors.  The preparation of purified ceramic grade Pu-239 oxide for the FFTF at Hanford 
was carried out in DP West, Building 2, in the 1970s, and transferred to TA-55 in 1978.  At 
both DP West and TA-55, U-235/Pu-239 carbide fuel was prepared.  In addition, 
Pu-239/thorium-232 carbide driver fuel and U-238 carbide blanket fuel were also fabricated 
at DP West (Reference C006).  The reactor fuel operations at TA-55 are described in detail 
in Process Acceptable Knowledge Report for Metal Operations at TA-55 
(References C006, D011, D037, D057, and D059).  
 
The advanced fuels program investigated the fabrication of plutonium ceramic or cermet 
fuel materials for potential use in power reactors.  The principal goals of the advanced fuels 
program were to prepare pure, well-characterized plutonium fuel materials and to 
determine their high temperature properties.  Pu-239 advanced fuels for the program 
included fuels of mixed uranium-plutonium carbides and nitrides (References D008, D016, 
and D059).  
 
Ceramic Grade Plutonium Oxide Production  
 
The production of plutonium oxide FFTF driver fuel was very similar to the work 
subsequently conducted at the TA-55 Plutonium Facility.  The production process for the 
FFTF plutonium oxide feed material is shown in Figure 10, LANL Ceramic Grade Plutonium 
Oxide Production Circa 1980.  The feed material was aged plutonium metal that had a 
sizable amount of ingrown americium.  The impure plutonium metal was converted to an 
impure oxide by burning the metal in air (TA-55 P/S code PA). The impure oxide was 
dissolved in a nitric and hydrofluoric acid solution (TA-55 P/S code OD), and separated 
from the americium by precipitation of the plutonium as the peroxide (TA-55 P/S code PR).  
The americium remains in the filtrate, and was subsequently precipitated as the hydroxide 
by slowly dripping the peroxide filtrate into sodium hydroxide to “kill” the peroxide 
(see Section 4.4.5).  The plutonium peroxide precipitate was redissolved in nitric acid and 
further purification was achieved by precipitation of the oxalate (TA-55 P/S code OY).  The 
oxalate precipitate was calcined to the purified plutonium oxide, which was subsequently 
screened, blended, and canned (TA-55 P/S code FC) for shipment to Hanford  
(References C006, D011, D057, and D059).   
 
Advanced Fuels Fabrication 
 
Enriched uranium oxide and plutonium oxide feeds were blended and mixed with graphite 
and stearic acid.  Stearic acid was used to keep the material from sticking during milling. 
The blended oxide was then pressed into briquettes (at TA-55, this operation was 
performed under P/S code OB).  Small pieces of briquette and powder left after pressing 
were sent to the vault or to recovery (Reference D059). 
 
The prepared briquettes were then subjected to carbothermic reduction (TA-55 P/S code 
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RS).  In this process, the plutonium or uranium oxide were reduced to the carbide form, 
resulting in the removal of most carbon and nearly all oxygen from the material, and in the 
decomposition of the stearic acid.  The carbide briquettes were then sent for size reduction 
(Reference D059). 
 
A jaw crusher was used to reduce the size of the carbide briquettes in preparation for 
pulverizing.  The crushed material was mixed with 0.2 weight percent stearic acid and 
polyethylene glycol.  A vibratory mill pulverized the crushed material to 325 mesh  
(TA-55 P/S code CO).  Nickel powder at a concentration of 2000 parts per million was 
added to the pulverized carbide as a sintering aid (Reference D059). 
 
Advanced Fuels Pellet Preparation and Element Loading 
 
The plutonium and uranium carbide powder was pressed into pellets that were then loaded 
into molybdenum trays.  The trays were placed in a furnace at 450 C to burn off the stearic 
acid and polyethylene glycol.  Small amounts of MolyKote were used for hand pressing of 
pellets.  The pellets were sintered in an argon-hydrogen atmosphere at 1600 C.  The 
sintered pellets were inspected to meet specification (TA-55 P/S code GI). 
Out-of-specification material was ground to specification with either diamond or aluminum 
oxide grinding wheels.  A final inspection was performed on these pellets with a hand 
micrometer.  Those pellets that met final inspection specifications were transferred to 
TA-35 for loading into the fuel element(s) along with the bonding material (e.g., sodium), 
and the elements were welded (TA-55 P/S code EL) (Reference D059). 
 
Sample pellets were collected for chemical analysis, carbon-nitrogen-oxygen (C-N-O) 
analysis, and/or determination of the oxygen to metal ratio by the Analytical Chemistry 
Group at the Chemistry and Metallurgy Research (CMR) Facility.  Compatibility testing, 
immersion density measurements, and metallographic inspection were performed at 
DP West (Reference D059). 
 
4.4.5 Americium Processing Operations 
 
In addition to plutonium processing, extensive research on americium was carried out at 
DP Site West starting in the late 1940s.  By the 1950s, DP West was the world’s center of 
research on americium.  Am-241 research operations were located in Building 3, and 
Am-241 recovery operations were conducted in Building 2 South.  Consequently, 
americium and plutonium contaminated wastes were commingled (References D008 and 
D059).  
 
Am-241 was processed at DP West for commercial applications, such as smoke detectors 
and oil-well logging instrumentation, through the Oak Ridge isotopes sales pool for 
distribution to industry.  Am-241 was separated and subsequently purified from formerly 
stockpiled material, byproduct feed from the Pu-239 oxide ceramic-grade fuel production 
line (see Section 4.4.4), and from the Hanford Ash material (References D008, D057, and 
D059).   
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When solutions with high americium concentrations were “conditioned” with hydrogen 
peroxide (see Section 4.4.4), an americium hydroxide precipitate formed when the 
solutions were dripped into sodium hydroxide to “kill” the peroxide.  Alternatively, the 
americium-containing hydroxide cakes from the peroxide kill process were re-dissolved in 
nitric acid, and the solution concentrated through distillation to precipitate a gel of silica 
(TA-55 P/S code SX).  The silica gel was separated by filtration, air dried, and discarded as 
solid waste.  The americium-containing filtrate was sent to purification (Reference D059).  
 
The americium oxide production process received the hydroxide slurry from plutonium 
oxide production that was filtered and washed with 0.1 molar sodium hydroxide.  The filter 
cake was dissolved in nitric acid, and the nitric acid concentration was adjusted to 7 molar 
and passed through an anion-exchange column.  The plutonium (+4) was retained on the 
ion-exchange resin and the americium (+3) passed through the column, resulting in a 
purified americium solution (TA-55 P/S code AP).  At the conclusion of the run, the 
plutonium was eluted off the column by washing the column with 1 molar nitric acid, and the 
plutonium solution collected separately.  The plutonium solution was then sent to one of the 
plutonium ion-exchange columns for recovery of the plutonium (References D011, D057, 
and D059).   
 
The seven molar nitric acid solution from the americium purification process was distilled to 
reduce volume, adjusted to 0.5–1.0 molar acidity, and sent to oxalate precipitation.  The 
high purity americium oxalate cakes underwent calcination at 800 ºC, resulting in a pure 
americium oxide product (TA-55 P/S code AO).  After filtration of the americium oxalate 
product, the oxalate filtrate was sent to the hydroxide precipitation process (TA-55 P/S 
code OH) (References D011, D057, and D059).  
 
4.4.6 Pu-238 Processing 
 
The Pu-238 processing operations involved the production of Pu-238 based heat sources 
along with the recovery of Pu-238 from processing residues and scrap materials discussed 
in Section 4.4.1.  These sources were manufactured for both defense and non-defense 
activities.  Pu-238 processing and fabrication was performed in Buildings 3, 4, 5, and 150.  
The primary programs included the Systems for Nuclear Auxiliary Power heat source, the 
artificial heart program, the Solid Solution Cermet fuel form, the Plutonia Molybdenum 
Cermet fuel form, the Plutonia-Iridium Cermet fuel form, and the Pure Plutonium Oxide fuel 
form (References D008, D021, D047, D049, D050, and D065). 
 
Systems for Nuclear Auxiliary Power (SNAP) 
 
Systems for Nuclear Auxiliary Power (SNAP) devices converted thermal energy from 
radioisotope decay into electrical energy.  The first sample of Pu-238 metal was produced 
by CMB-11 at DP West in 1959.  The Pu-238 was then used to fabricate a SNAP power 
source using plutonium.  The first encapsulation of a Pu-238 heat source was carried out in 
Building 5.  The Pu-238 heat sources were used to power unmanned weather stations, 
navigational buoys, satellites, and spacecraft instrumentation.  The SNAP power sources 
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also support space electric power applications, including Apollo Lunar Surface Exploration 
Packages (ALSEP) (Reference D008). 
 
Artificial Heart Program 
 
In the 1960s and 1970s, work on the development of a Pu-238 heat source for the artificial 
heart was conducted in Building 4 North.  The AEC (later the U.S. Energy Research and 
Development Administration), in coordination with the National Heart and Lung Institute, 
started a program to develop the power supply for the artificial heart in 1967.  The aim of 
the program was to develop a compact, completely self-contained, artificial heart powered 
by a nuclear source.  After an extensive study, the AEC decided on Pu-238 as one of the 
best possible source materials (References D005, D008, D020, D044, D045, and D046).   
 
CMB-11 was tasked to conduct R&D on the nuclear heat source, and acquired 80 percent 
enriched Pu-238 material produced by Savannah River Plant (SRP).  The fuel forms 
researched and developed in this program included Pu-238 metal, Pu-238-3 atom percent 
gallium (performed in TA-55 only and will not be discussed in this report), Pu-238, N-15 
nitride, and Pu-238 O-16 oxide.  The plutonium metal fuel provided the lowest radiation 
exposure, but ultimately the O-16 oxide became the fuel of choice because of its greater 
chemical stability and a radiation exposure nearly as low as that of the metal fuel.  The 
medical-grade fuel forms were prepared by dissolving the Pu-238 oxide in a nitric and 
hydrofluoric acid mixture, precipitating as plutonium peroxide, and isolating the cake by 
filtration.  After filtration, the peroxide was destroyed, “killed,” and the acids were 
neutralized by a hydroxide precipitation and filtration before the solution was transferred to 
the waste treatment plant at TA-21 East.  Then the peroxide precipitate was converted to 
the tetrafluoride by heating under a flow of hydrogen fluoride and oxygen gas.  Any 
unreacted hydrogen fluoride gas was scrubbed with potassium hydroxide solution and the 
solution was sent to the same treatment plant.  The plutonium fluoride was reduced to 
metal with calcium metal in a bomb reduction.  The calcium fluoride and calcium iodide slag 
became either recoverable scrap for SRP or waste.  Eventually, the bomb-reduced metal 
was cast into rods, and two rods were placed into the anode cup and electrorefined.  The 
sodium chloride/potassium chloride salt and crucible became recoverable scrap for LANL.  
Finally, the electrorefined high purity metal was cast into rods and encapsulated as the heat 
source.  The high purity of the feed materials, as demonstrated by analysis, assured that 
none of the waste materials would contain above regulatory limit heavy metals.  No other 
RCRA hazardous chemicals were introduced into the waste in these processing steps 
(References C009, D019, D020, D044, D045, and D046). 
 
Eventually, the first four steps were replaced by the direct oxide reduction process.  That 
step involved the reduction of plutonium oxide to plutonium metal, at 850 C, with calcium 
metal in molten calcium chloride/calcium fluoride, or plain calcium chloride salt, to dissolve 
the resulting calcium oxide.  The salt and crucible became a recoverable residue.  The 
recovery of the residues was accomplished by oxidizing any plutonium metal to the oxide 
and re-introducing it as feed material.  Again, no RCRA hazardous chemicals were 
introduced into the waste by execution of this step (References D019, D044, D045, and 
D046).  
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The Pu-238 O-16 oxide was prepared by taking the electrorefined metal rods produced, as 
discussed above, and placing them in a vacuum manifold, with hydrogen gas admitted to 
the Pu-238 metal to form plutonium hydride.  The hydride was decomposed under vacuum 
to reform the metal, while not melting the plutonium.  These steps were repeated twice, 
resulting in a Pu-238 powder.  The powder was reacted with O-16 water vapor under a flow 
of argon saturated with water vapor from 400 C to 700 C.  The oxide powder was ball 
milled in an inert atmosphere, screened, and cold pressed.  The pellet was crushed and 
re-screened again.  Carbowax dissolved in trichloroethylene was added to the powder and 
pressed into a pellet, then sintered at 1550 C under a flow of argon/O-16 water 
(References D019, D044, D045, and D046). 
  
The Pu-238 N-15 nitride process is identical with that described in the Pu-238 O-16 oxide 
process above, except where N-15 gas was reacted in a controlled manner with the  
Pu-238 powder at 300 C and gradually increasing to 500 C to form plutonium nitride.  The 
same comments apply to the preparation of the nitride fuel as those under the oxide fuel.  
No mixed waste was created in this fuel preparation (References D019, D044, D045, and 
D046). 
 
The design of the artificial heart consisted of the artificial heart pump that would be placed 
in the patient’s chest, and the fuel source and engine package that would be placed in the 
lower abdomen.  Although the prototype fuel source designed and manufactured by 
CMB-11 incorporated safety features and used impact-resistant, high-strength materials, 
the possibility that Pu-238 could be released into the environment was the main reason for 
the cancellation of the program.  Potential accident scenarios included traumatic accidents, 
catastrophic fires, explosions, or gun shots (Reference D008). 
 
Solid Solution Cermet (SSC) Fuel Form 
 
The Savannah River Laboratory prepared the SSC for the TRANSIT Project, which 
consisted of 90 weight percent Pu-238 oxide –10 weight percent thorium oxide solid 
solution coated with molybdenum metal.  The plutonium oxide was sampled to determine 
the total plutonium content and to determine impurities spectrochemically.  The plutonium 
oxide was then heated at 1000 C and ball milled.  The thorium oxide was also ball milled, 
and then both oxides were combined and ball milled again before pressing into a 250-gram 
pellet.  The pellet was sintered at 1600 C in an argon atmosphere with O-16 water.  The 
sintered chunks were crushed and their density measured.  Further crushing was 
performed, and the granules were screened to collect the 105 to 177 mesh.  The fines were 
then recycled.  The collected granules were coated with molybdenum in a heated column 
using chemical vapor deposition (CVD).  The molybdenum source was either molybdenum 
hexafluoride or molybdenum pentachloride gas vaporized and mixed with hydrogen gas.  
The gas cylinders were located outside the glovebox and the gas was plumbed in.  At 
600 C, the molybdenum was reduced to metal and the hydrogen combined with the 
fluorine or chlorine to form hydrogen fluoride or hydrogen chloride gas, respectively.  The 
halide gas was reacted with calcium oxide or calcium carbonate to form a calcium salt in a 
trap.  A mixture of argon/hydrogen gas flowed through the column during the heating and 
cooling steps (References D019, D047, and D051).  
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A sample of the molybdenum coated fuel granules was analyzed to determine the 
molybdenum concentration.  A 160-gram sample of the coated granules was transferred to 
a molybdenum boat, baked in an induction furnace at 1800 C, and charged to a die body.  
The charge was pressed at 1700-1750 C and 13,000 pounds per square inch (psi). 
Molybdenum, in a rolling tube containing molybdenum springs, was applied as an overcoat 
to the fuel disc in the same manner as above.  The final overcoated discs were machined 
to their final dimensions using a lathe or an ultrasonic machine tool (References D019 and 
D047).  
 
This process was similar to that used at the TA-55 Plutonium Facility, with the exception 
that the coating and machining steps used the following (Reference D019):  
 

 Thoria was a major constituent rather than an impurity 
 Molybdenum hexafluoride, molybdenum pentachloride, and molybdenum  
 Calcium fluoride and calcium chloride 
 Machining was performed dry.  

 
Plutonia Molybdenum Cermet (PMC) Fuel Form 
 
The Plutonia Molybdenum Cermet (PMC) fuel form replaced the SSC fuel form.  The 
fabrications steps were similar, with the exception of (References D019 and D021): 
  

 The thorium oxide ball milling and the combination ball milling steps were eliminated 
 An overcoat was not applied  
 Machining of the overcoated discs was eliminated, and  
 The fines were recycled to the ball milling of the oxide step. 

  
Plutonia-Iridium Cermet (PIC) Fuel Form 
 
A third fuel form was the Plutonia-Iridium Cermet (PIC), consisting of 87 weight percent 
plutonium oxide and 13 weight percent iridium.  The fabrication began with a commercial 
sample of 325 mesh iridium powder, which was milled, ground, and mixed with several 
different slurry solutions, dried, and blended to generate an electrostatic charge on the 
metal particles.  Up to this point, the operation was conducted in a non-radioactive 
environment; therefore, no TRU waste would be generated (References D019 and D049).  
 
An O-16 exchange was performed on the oxide at 750 C under a flow of  
argon/O-16 water.  The oxide was out-gassed at 1000 C and ball-milled in stainless-steel 
mills.  The oxide was granulated by dry pressing in hardened-steel dies and granules were 
isolated of 61-295 mesh (smaller granules were recycled).  The granules were then fired at 
1075 C to 1350 C under a carbon dioxide atmosphere.  The plutonium oxide was spread 
out over the bottom of a Petrie dish, a 325 mesh screen placed over the dish, and the 
iridium powder was sprinkled on to the screen.  The entire assembly was oscillated to mix 
the combined powders.  The graphite hot press die cavities and punches were painted with 
a five percent iridium/alcohol slurry and dried.  During this step, the iridium became part of 
the product piece, while the loss of oxygen from the plutonium oxide to the graphite was 
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prevented.  The iridium-plutonium oxide charge was cold pressed, and then hot pressed.  
Re-oxidation of any sesquioxide Pu-O16 was accomplished by reheating the product shape 
at 1100 C (References D019 and D049).  
 
The chemicals used in this process were camphor and acetone.  The camphor began to 
volatilize as soon as it contacted the heat from Pu-238, and was completely volatilized as 
soon as larger quantities of oxide were brought together.  The acetone was vaporized when 
the iridium camphor cake was dried.  The first application of ethanol was removed by drying 
to the point that no ignitability remained.  In the iridium painting, the parts were dried at 
100 C, which insured that the ethanol completely vaporized and no ignitability remained.  
The brushes that were used to apply the slurry would have been air-dried removing any 
potential for ignitability (References D019 and D049).    
  
Pure Plutonium Oxide (PPO) Fuel Form 
 
The use of cermet fuel form was replaced by PPO fuel form.  The sintered plutonia fuel was 
contained by encapsulation in a high melting-point metal, such as iridium or platinum.  An 
O-16 exchange at 775 C under an argon/O-16 enriched water atmosphere was performed, 
and the powder was out-gassed at 1000 C.  The oxide powder was ball-milled with 
440 stainless-steel jars and balls, then cold pressed into pellets using no binder and a 
Ferrotek die and punch.  The pellets were then crushed, screened, and the desired size 
pieces were seasoned under an argon/O16 water atmosphere.  The pieces were loaded 
into a graphite die and punch assembly, hot pressed at 1490 C, and sintered under an 
argon/O-16 water atmosphere (References D019 and D050).   
 
These steps were incorporated into the fabrication of the 100-watt spheres that were used 
in the MHW program and also became the basis for fabrication of pellets of lesser 
wattages.  These steps were identical with those employed in the General Purpose Heat 
Source (GPHS) and Light Weight Radioisotope Heater Unit (LWRHU) fabrications 
performed at TA-55.  No new chemicals or hazards were found in this fuel process 
(References D019 and D050).   
  
Supporting Operations 
 
Preparation of the fuel forms described above was only one portion of the Pu-238 heat 
source programs.  In order to understand issues, such as safety, possible reentry into the 
earth’s atmosphere from outer space, launch accidents, and radiation exposure to an 
artificial heart recipient, it was necessary to determine the chemical, physical, and radiation 
properties of those fuel forms.  The following supporting operations were performed at 
TA-21 West (Reference D019):   
 

1) Powder Density Determination - This process was accomplished by mechanical 
means involving no hazardous materials. 

 
2) Asymmetrical Thermal Ramp of a PIC Sphere - This was an attempt to understand 

the stability of a PIC sphere under conditions of thermal shock involved only heating. 
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3) Melting Points of plutonium oxide and molybdenum - This process involved 
measurements and also included vapor pressures, heat of melting, and heat of 
sublimation for both materials.  No chemicals were used in these measurements. 

 
4) Thermal Diffusivity for PMC - No hazardous chemicals were used in these 

measurements. 
 

5) Spectral Emissivity of PMC - No hazardous chemicals were used in these 
measurements. 

 
6) X-ray Crystallography of the plutonium oxide - No hazardous chemicals were used in 

these determinations. 
 

7) Chemical Interactions of plutonium oxide and plutonium oxide-x - Involved 
interactions with water, hydrogen, oxygen, carbon, nitrogen, tantalum, tungsten, 
molybdenum, iridium, titanium, titanium oxide, hafnium, hafnium oxide, thorium, 
thorium oxide, zirconium, and zirconium oxide.  There was no use of hazardous 
materials in these studies. 

 
8) Surface Temperature of SSC Discs - There was no use of hazardous materials. 

 
9) Thermal Dilatometry Measurements of SSC - There was no use of hazardous 

materials.   
 

10) Mass Spectrometer Study of vaporization of SSC fuel - There was no use of 
hazardous materials. 

 
11) Thermal Stability of SSC Fuel in Air - There was no use of hazardous materials. 

 
12) Thermoluminescent Dosimetry of Pu-238 heat sources - Dose rates were 

determined for both neutrons and gamma rays.  No hazardous chemicals were used 
in the dosimetry. 

 
13) Particle Size Determinations for Ball-milled Powders - This determination made use 

of a viscous solution, called Sedisperse that possessed no hazardous constituents. 
 

14) Oxygen Isotopic Exchange of Heat Source Pellets on Exposure to Oxygen, Dry Air, 
and Moist Air - No chemicals were used in this study.  

 
15) Calorimetry of Heat Sources to Determine Thermal Power - Small sources were 

measured in a copper isothermal twin calorimeter, and larger ones in a water-bath 
calorimeter.  No hazardous chemicals were employed. 

 
16) Helium Release Studies on Encapsulated and Bare Heat Source Pellets - No 

hazardous chemicals were used in these studies. 
 

17) Radon Release Study on an Encapsulated Heat Source - Aqua Regia employed to 
dissolve any radon decay daughters, but this was done outside the glovebox. 
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4.4.7 Miscellaneous and Special Processing  
 
The miscellaneous and special processing operations at DP West included the 
development of new recovery operations, metallography, and preparation of isotopes.  The 
overall goal of miscellaneous and special processing involved the study and improvement 
of operations associated with the purification, extraction, recovery, and characterization of 
actinides.  They were often performed on a small scale or in support of other operations 
(References D038, D041, and M001). 
 
Development of New Recovery Processes 
 
The development of new recovery processes (AD) involved a series of similar actinide 
extraction, separation, and characterization R&D studies.  These studies included the 
processing of hydroxide cakes using various experimental chemical and electrochemical 
research solutions.  These solutions were used to investigate and improve upon existing 
extraction and separation techniques.  The development of sensors and instrumentation for 
chemical analysis was also conducted under this process.  In addition, purification studies 
were performed on a non-routine basis.  These studies involved small scale research and 
trouble shooting of various purification methods and used numerous isotopes and isotopic 
mixtures of plutonium, uranium, americium, and neptunium.  Wastes generated from these 
operations included typical laboratory debris, such as labware (e.g., glass, plastic, rubber, 
or metal materials and supplies), rags from general cleanup, spent solutions, and typical 
glovebox operations waste (e.g., HEPA filters, glovebox gloves, glovebox windows, nuts, 
washers).  Spent solutions, such as acids and bases, used in these operations were either 
sent to TA-50 or Building 257 (References D038 and M001).  
 
Metallography 
 
The purpose of the metallography operation (ME) was to characterize the microstructure of 
metallic or ceramic pieces to verify and establish the quality and effectiveness of welds.  
Materials examined under this operation consisted of plutonium and uranium carbides, 
nitrides, and oxides, as well as zirconium and tantalum alloys, and stainless-steel.  Metal 
pieces (pellets) were cut with a diamond saw.  Ceramic pieces were subjected to grinding 
with standard metal grinding media.  Various epoxies were used for sample mounting, and 
the materials were cleaned, polished, and etched with several different chemical 
compounds.  Wastes generated from this process included stainless-steel, standard 
glovebox maintenance items (e.g., rags, glovebox gloves, and HEPA filters), and grinding 
paper (References D002, D046, D048, D050, and D065). 
 
Preparation of Isotopes 
 
The preparation of isotopes process (PI) involved a hydrofluorination system to convert 
compounds of special isotopes of plutonium and other actinides to fluorides.  The 
compounds were treated with hydrogen fluoride or fluorine gas to produce plutonium 
fluoride.  The plutonium fluoride was then mixed with calcium metal, which in turn was 
heated to form calcium fluoride and plutonium metal.  Quite often, a catalyst (e.g., iodine) 
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was added to initiate the reaction and to provide sufficient energy to ensure a complete 
reaction.  This method of metal preparation neither purified the product metal, nor did it 
introduce impurities.  However, a high-purity oxide feed would produce metal that met 
purity specifications for many applications.  Wastes generated from this operation included 
MgO sand, calcium fluoride, and MgO crucibles (References D041 and M001).   
 
4.4.8 Decontamination and Decommissioning (D&D)/Closure Operations 
 
Plutonium operations in TA-21 started in the early 1940’s and continued until 1978, when 
plutonium processing operations were moved to TA-55.  Many of the facilities were used for 
other activities, including basic research, until they were declared surplus in the 1990’s. 
Several D&D/Closure projects have been undertaken to remove contaminated portions of 
some facilities, to completely demolish others, and to cleanup surrounding MDAs and tank 
systems.  These facilities and systems housed the equipment and material used to perform 
the above listed operations and the MDAs contained waste from the above listed 
operations.  Therefore, the waste generated during D&D operations contains the same 
chemical and radiological contaminants (References D008, D035, D067, D069, P036, and 
P037). 
   
Decontamination operations were used to accomplish several goals, such as reducing 
occupational exposures, limiting potential releases of radioactive materials, permitting the 
reuse of components, and reducing the amount of TRU waste generated.  Decontamination 
operations included the use of mechanical and chemical cleaning techniques, such as 
brushing, stripping, washing, and wiping to remove contamination.  In addition, physical 
isolation and draining of equipment were performed when necessary.  Based on the 
radiological contamination, drained liquids were either treated at the liquid waste treatment 
facility or solidified with cement or an absorbent material (e.g., vermiculite, zeolite).   
Decommissioning operations involved the physical removal of contaminated equipment, 
furnishings, gloveboxes, machinery, piping and acid wells, support systems, and in some 
cases the investigation, excavation, and remediation of MDAs and tank systems including 
the removal of the surrounding media (e.g., soil).  This included the removal and size 
reduction of glovebox internals, process piping and supports, tanks and ancillary 
equipment, and other fixed equipment, such as building ducting, wires, conduits, electrical 
panels, and cabinets.  Gloveboxes and equipment were size reduced, as necessary, and 
packaged for disposal.  Soil may have become contaminated during or discovered by the 
removal of equipment and facilities and cleanup of MDAs and tank systems.  Sampling may 
also be performed to determine contamination levels of equipment, materials, and 
surrounding media (e.g., soil).  Sampling can include direct radiological measurements or 
smears of equipment and analytical sampling of materials or media (e.g., coring, grab 
sampling).  The containers assigned to waste stream LA-MSG04.001 were generated 
during these D&D operations.  Secondary waste, such as combustibles, metal, and plastic 
generated during D&D, is expected to be part of the waste.  D&D operations also included 
the removal of stored radiological and hazardous materials and other related actions 
(References D006, D008, D035, D060, D066, D067, D069, D070, M004, M020, M021, 
P036, and P037).  
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No hazardous chemicals were added to the waste during D&D operations.  Commercially 
available, non-hazardous cleaning products, such as Fantastik, were used to remove loose 
contaminants.  Another method for removal of loose contamination was to use 
non-hazardous strippable coatings, such as ALARA 1146 and Sensor Coat.   
Water-based paint was often used to fix remaining contamination in place prior to 
demolition.  The goal of the D&D was to reduce the amount of TRU waste generated as 
much as possible through decontamination and size reduction (References D066 and 
D070).  
  
4.4.9 Waste Repackaging and Prohibited Item Disposition 
 
Waste repackaging and prohibited item disposition is performed in four facilities.  The  
first facility was established in 1979 at TA-50 as the SRF to size reduce non-routine items, 
such as decommissioned gloveboxes, ductwork, and process equipment, to fit in 55-gallon 
drums or SWBs.  A plasma torch was commonly used during size reduction to cut up these 
large items into manageable pieces.  The SRF historically combined waste from multiple 
facilities, and these containers will be identified and characterized under a separate  
TA-50 waste stream.  As LANL TRU waste characterization and certification activities 
increased, the mission of the SRF was expanded to include various operations to support 
TRU waste characterization.  In 1993, the name of the SRF was changed to the WCRR 
Facility to reflect the expanded remediation and repackaging mission.  Size reduction 
operations at the WCRR Facility were discontinued around 1997.  The second repackaging 
facility operated for a short time in the early 2000s and resumed operations again in 2010.  
The TA-54 Building 412 facility performs sorting, segregating, size reduction, and 
repackaging operations on waste containers (e.g., 55-gallon drums) that contain WIPP 
nonconforming items.  The TA-54 Building 412 facility also safely disassembles oversized 
containers (e.g., FRPs), processes waste items located within, size reduces waste items  
(if necessary), and processes the original packaging (e.g., plywood sheathing).  The facility 
then repackages these wastes in standard containers (e.g., 55-gallon drums, SWBs) that 
can be permanently disposed of at the appropriate disposal facilities.  The original 
packaging materials will be managed as either TRU or low-level waste.  The third 
remediation and repackaging facility was established in 2006 at the TA-54  
Dome 231 Permacon, and CCP personnel began observing these operations.  The fourth 
facility, the Box Line Process, began operations in 2012 at the TA-54 Dome 375.  The 
facility performs the same basic functions as TA-54 Building 412 facility described above.  
However, this facility will also process and package CMPs into standard containers  
(e.g., 55-gallon drums, SWBs).  Containers that fail to meet WIPP criteria are sent to these 
facilities to be safely remediated (References C030, C031, C036, D028, D058, D060, 
D071, P010, P011, P012, P021, P028, P029, P030, P032, P033, and P034). 
 
These four facilities are used to perform VE, repackaging, and prohibited item 
dispositioning of TRU waste.  VE is performed to provide information that is used to 
1) confirm the waste stream delineation by AK, 2) ensure the absence of prohibited items, 
and 3) characterize retrievably stored waste with inadequate AK.  Waste containers with 
prohibited items are segregated then dispositioned appropriately and/or repackaged into 
new containers, during which time liquids are absorbed, sealed containers greater than  
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four liters are opened, and other items removed and segregated, if necessary, prior to 
certification and shipment.  Waste items with high dose rates may be repackaged into a 
pipe overpack container (POC).  Current repackaging procedures ensure that waste items 
placed into a new container originate from a single parent container.  Therefore, if 
repackaging is necessary, the original TA-21 characterization is retained.  Some secondary 
waste generated during remediation/repackaging operations may be added to the waste 
containers, including but not limited to: absorbent (e.g., Waste Lock 770), Fantastik bottles 
used during decontamination, miscellaneous hand tools, paper/plastic tags and labels, 
plastic/metal wire ties, personal protective equipment (PPE), plastic sheeting used for 
contamination control, rags and wipes (Kimwipes), and original packaging material  
(e.g., plastic bags, plywood sheathing, rigid liner lids cut into pieces).  Although these 
operations are performed outside of TA-21, there is no cross contamination with waste from 
other LANL facilities for the containers covered in this report.  Figure 11, Waste 
Repackaging and Prohibited Item Disposition Flow Diagram, depicts the general waste 
repackaging and prohibited item disposition process (References C027, C034, P010, P011, 
P012, P021, P028, P029, P030, P032, P033, and P034). 
 
4.4.10 Below-Grade Retrieval Project  
  
Since 1970, TRU waste generated by LANL has been retrievably stored at TA-54, Area G, 
in anticipation of disposal at WIPP.  Some of this waste, generated between 1970 and 
1998, has been stored below ground.  The below ground TRU storage includes a trench 
containing CMPs, Pit 9, four trenches (A–D), and (RH) remote-handled shafts.  TRU waste 
stored in the RH shafts will not be discussed in this report.  LANL has established the 
Legacy Waste Disposition (LWD) Project to ensure the safe retrieval of containerized TRU 
waste from below ground storage (References D072, D073, D074, and D078).  
  
CMPs contain solidified wastewater from Laboratory operations that were collected and 
neutralized, when necessary, in special stainless-steel, water cooled storage tanks at 
TA-21, Building 257.  Treatment operations at Building 257 generated contaminated 
effluent and sludge from May 1968 through June 1978.  The contaminated effluent and 
sludge were mixed with cement to form a paste.  The cement pastes were then pumped as 
batches into disposal wells at TA-21, Area T, or, at a later time, into 30 inch diameter and 
20 foot long CMPs.  The bottom 12 inches of each CMP was filled with a concrete plug 
(e.g., Portland cement) prior to waste injection.  Approximately 2,500 liters of cement paste 
were placed into each CMP, each weighing between 5 and 7 tons.  The top 12 inches of 
each CMP was then capped with a concrete plug.  The CMPs were marked with a unique 
identifier prior to storage below ground (References D072, D077, M017, and P014).  
  
Pit 9 was excavated in the spring of 1974 and completed for use in November of 1974.   
Pit 9 is located in the central portion of TA-54, Area G.  Pit 9 is approximately 400 feet long, 
20 feet deep, and 30 feet wide.  The south end was excavated to an almost vertical slope 
while the north end has a 6-to-1 slope for access to the pit.  The pit was used for retrievable 
storage of 30-, 55-, and 85-gallon drums and crates (e.g., FRPs) containing TRU waste.  
The primary mission of the Pit 9 LWD Project is to retrieve and relocate 4,082 waste 
packages containing TRU waste into an inspectable storage configuration  
(References D073, D074, D075, D076, and M018).  
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Trenches A–D received TRU waste between 1974 and 1985 for storage until it could be 
disposed of at WIPP.  Trenches A–D were excavated to different dimensions based upon 
the quantity of waste to be stored and the trench proximity to adjacent disposal pits.   
Placement of waste into Trench A occurred between March 1974 and October 1974.   
Trench B was active between April 1976 and April 1977.  Waste placement in Trench C 
began in April 1977 and ended in September 1981.  Trench D was active between 
September 1981 and December 1985.  The TRU waste stored in the trenches consists of 
30-gallon containers placed inside concrete casks (References D078, D079, M016, and 
P013).    
  
The primary mission of the LWD Project at TA-54, Area G, is to retrieve, characterize, 
repackage, as necessary, and dispose of below-grade TRU waste.  Retrieval operations 
typically include workspace setup, removal of below ground storage material (e.g., soil, 
tarps, and/or cement plugs), inspection of waste containers to be removed (i.e., evaluation 
of container integrity), radiological survey of the containers, physical removal of the 
containers using various mechanical means, and workspace cleanup.  Retrieved containers 
that are intact may be washed with water and detergent to remove soil or contamination if 
found.  The wash water is treated separately from the containerized waste.  Depending on 
the type and condition of the retrieved container, further repackaging or processing may be 
required.   For instance, FRPs will be transferred to the TA-54 Building 412 facility or TA-54 
Dome 375 for safe disassembly and repackaging.  CMPs will be cut into sections and 
packaged into drums or SWBs.  Drums with integrity or prohibited item (e.g., liquid) issues 
may be repackaged or overpacked (i.e., 30-gallon drum placed into a 55-gallon drum) in 
the facilities/operations described in Section 4.4.9.  Materials used during retrieval 
operations that may contaminate the waste include contamination fixatives (e.g., paint), 
concrete used for patching (e.g., Portland cement), epoxy, plastic sheeting and bags, and 
PPE.  Figure 12, Below-Grade Drum Retrieval Flow Diagram, and Figure 13, Below-Grade 
Crate Retrieval Flow Diagram, depict the general below-grade drum and crate retrieval 
process (References C035, D072, D073, D074, D078, P013, and P014).  
 
4.5 Waste Certification Procedures 
 
The mixed heterogeneous debris waste stream LA-MHD04.001 and the mixed 
contaminated soil waste stream LA-MSG04.001, generated from the operations described 
above, will be certified in accordance with CCP-PO-001 (Reference 4). 
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5.0 REQUIRED WASTE STREAM INFORMATION FOR LA-MHD04.001 
 
This section presents the mandatory waste stream AK required by the WIPP-WAP 
(Reference 2).  Attachment 1 of procedure CCP-TP-005 (Reference 1), provides a list of 
the TRU waste stream information required to be developed as part of the AK record. 
 
5.1 Area and Building of Generation  
 
The debris waste included in waste stream LA-MHD04.001 was generated during 
plutonium processing and associated operations (e.g., D&D) at the TA-21 DP West Facility 
as described in Section 4.4.  Container-specific records have been reviewed for each 
container to verify the physical composition and origin of the waste stream inventory 
included in the most current AK Tracking Spreadsheet (References C028, C032, C037, 
D059, M008, M011, M012, M013, M015, and M021).   
 
5.2 Waste Stream Volume and Period of Generation  
 
Waste stream LA-MHD04.01 is mixed heterogeneous debris waste generated from 
October 1971-September 2011.  Table 4, LA-MHD04.001 Approximate Waste Stream 
Volume, summarizes the current volume of this waste stream.  The majority of the DP West 
debris inventory is presently in below-grade retrievable storage at TA-54, Area G.  Of the 
current population of 2,595 debris containers, 2,431 are currently stored  
below-grade at Area G.  The containers listed as others are various nonstandard containers  
(e.g., cargo container).  The projected volume may change based on the radiological 
characteristics of the waste containers, the condition of the retrievably stored below-grade 
containers, and repackaging operations.  No future additional waste stream volume has 
been identified; however, it is expected that additional TRU waste could be generated 
during future D&D projects (e.g., cleanup of MDAs A and T) (References 1, C028, C032, 
C037, D059, DR002, M008, M011, M012, M013, M015, and M021). 
 
Table 4.  LA-MHD04.001 Approximate Waste Stream Volume 
 

Containers Volume (m3) 
552 30-gallon drums 62.6 

1,802 55-gallon drums 378.4 
14 85-gallon drums  4.5 
1 110-gallon drum  0.4 

16 SWBs 28.8 
171 Crates 1,458* 
39 Others 159.8* 

2,595 Total 2,093 
*Generator reported volumes. 
 



CCP-AK-LANL-010, Rev. 6  Effective Date:  02/14/2013 
CCP Acceptable Knowledge Summary Report Page 67 of 131 
 

Controlled 
Copy 

5.3 Waste Generating Activities 
 
Waste generated in TA-21 originated from materials used to produce metal and alloys of 
plutonium and other TRU elements from nitrate solution feedstock; fabricate the metals and 
alloys into precision shapes; measure the chemical and physical properties of plutonium 
metal and alloys; recover and recycle plutonium; and research and recover americium.  
Waste was also generated during D&D, waste repackaging, and retrieval operations.  The 
operations are described in detail in Section 4.4 and include: 
  
 Plutonium recovery operations  
 Pyrochemical operations  
 Metal operations  
 Pu-239 fuels programs  
 Americium processing operations  
 Pu-238 processing  
 Miscellaneous and special processing  
 D&D operations  
 Waste repackaging and prohibited item disposition  
 Below-grade retrieval project   
 
5.4 Type of Wastes Generated 
 
This section describes the process inputs, Waste Matrix Code assignment, radionuclide 
contaminants, and RCRA hazardous waste determinations for debris waste stream  
LA-MHD04.001.  The waste stream is characterized based on knowledge of the materials, 
knowledge of the operations generating the waste, and physical descriptions of the waste. 
 
5.4.1 Material Inputs Related to Physical Form  
  
Waste stream LA-MHD04.001 consists of mixed heterogeneous combustible and  
non-combustible debris.   
 
Subcategories include plastic and cellulose-based combustible materials.  The major 
components of the waste generated at TA-21 include paper, rags, plastic, rubber,  
wood-based HEPA filters, filter media, cardboard, wipes, paper towels, 
filter/grinding/transfer paper, stoppers, tubing, valves, bottles, containers, plastic sheeting, 
cotton gloves, cotton coveralls, coveralls, paper coveralls, plastic booties, tape, laboratory 
coats, nylon booties, polyvinyl chloride plastic, Plexiglas, rubber-brass-steel supplied-air 
hoses, leather gloves, latex gloves, respiratory protection, hoses, hoods, various hand 
tools, ladders, and wood (References D059, D065, M003, M008, M011, M012, M013, and 
M015). 
 
Non-combustible waste materials generated at the TA-21 DP West Facility consist of small 
tools, equipment, cans, pumps and motors, process equipment, gloveboxes and associated 
tunnels, holdup tanks, machine shop mill, lathe and press, glovebox windows, metal and 
stainless-steel ventilation ductwork, composite HEPA filters, metal pipes and valves, 
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graphite, concrete, dust, fiberglass filter media, brass nuts, steel washers, stainless-steel 
mesh, steel  supports, PN equipment, glassware, ladders, filter frames, titanium and steel 
experimental containers, tantalum molds, sintered glass frits, stainless-steel  filters, anode 
heels, casting skulls, shielding, foil, lead solder, and crucibles (References D059, D065, 
M003, M008, M011, M012, M013, M015, and M021). 
 
Even though LANL waste management practices required the assignment of individual 
containers to a combustible or non-combustible population based on the predominant 
matrix type, the containers in this waste stream will contain varying amounts of these 
materials.  In addition, this waste stream may contain smaller amounts (<50 percent by 
volume for each container) of homogeneous solids (e.g., absorbent materials, residues).  
Small amounts of liquids (e.g., cutting oil, lubricating oil, solvents) solidified in Ascarite, 
diatomaceous earth, vermiculite, Waste Lock 770, zeolite, or cement (e.g., Portland 
cement), may be present in this waste stream.  Small amounts of solid process residues,  
such as ash from the thermal reduction of organic-based materials, salts (e.g., lithium  
chloride, potassium chloride, sodium chloride), hydroxide cake/filter materials, resin  
(e.g., polyvinyl pyridine), and leached residues (e.g., silica solids), may also contaminate 
this waste stream.  Strippable coatings (e.g., ALARA 1146 and Sensor Coat) may be 
present in D&D generated containers (References D059, D065, M003, M008, M011, M012, 
M013, and M015). 
 
Feed materials for plutonium processing operations at the DP West Facility that generated 
TRU waste are listed in Table 5, Feed Materials for Plutonium Processing Operations at 
DP West Facility (References D059, D065, and M003):
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Table 5.  Feed Materials for Plutonium Processing Operations at DP West Facility 
 

Feed Material 
Potential Presence of 

RCRA-Regulated Substances 
Associated Operation 

Areas 
Actinide metals and 
metal oxides  
(e.g., Am-241,  
Np-237, U-233) 

High purity materials used for 
neutron sources.  No RCRA 
constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 
Metal Operations—
Welding 
Miscellaneous and 
Special Operations— 
Development of New 
Recovery Processes 
and Preparation of 
Isotopes 

Aluminum oxide 
boats and crucible 
pieces 

No RCRA constituents. Recovery Operations—
Pretreatment and 
Dissolution 

Analytical laboratory 
solutions 

Potentially contaminated with 
RCRA-regulated constituents:  
chromium, lead, mercury, acetone, 
butanol, carbon tetrachloride, 
chlorobenzene, chloroform, ethanol, 
methanol, methylene chloride, 
tetrachloroethylene, and xylene.  

Recovery Operations—
Precipitation 
Pu-238 Operations—
Recovery and 
Solidification  

Anode heels Typically contaminated with 
cadmium, chromium, lead, and 
silver.  

Recovery Operations— 
Dissolution 
Pyrochemical 
Operations—
Electrorefining 
 

Ash Potential contamination with arsenic, 
barium, cadmium, chromium, lead, 
mercury, silver, and selenium metals 
are volatilized at high temperatures if 
present in the oxide and chloride 
forms. 

Recovery Operations—
Pretreatment and 
Dissolution 
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Table 5.  Feed Materials for Plutonium Processing Operations at DP West Facility  
    (Continued) 

 

Feed Material 
Potential Presence of 

RCRA-Regulated Substances 
Associated Operation 

Areas 
Casting skulls (Pu 
metal, Pu oxides, or 
Pu suboxides) 

Potentially pyrophoric but the skulls 
were deliberately ignited under 
controlled conditions to remove 
pyrophoricity. 

Recovery Operations—
Pretreatment and 
Dissolution 

Crucible pieces 
(tantalum, 
magnesium oxide) 

Typically fairly pure; no RCRA 
constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 

Fuel pellets High purity Pu and U material types; 
no RCRA constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 
Pu-239 Advanced Fuels 
Operations 
 

Graphite molds High purity Pu metal used in metal 
casting operations; no RCRA 
constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 
Metal Operations—
Casting 
 

Hydroxide cakes Typically contaminated with 
RCRA-regulated heavy metals 
cadmium, lead, mercury, silver, and 
possibly chromium. 

Recovery Operations—
Dissolution and 
Purification 
Pu-238 Operations— 
Dissolution and 
Precipitation 
Miscellaneous and 
Special Operations— 
Development of New 
Recovery Processes 

MgO sand and 
crucibles 

High purity Pu metal used in metal 
preparation operations; no RCRA 
constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 
Pyrochemical 
Operations—Metal 
Preparation 
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Table 5.  Feed Materials for Plutonium Processing Operations at DP West Facility  
    (Continued) 

 

Feed Material 
Potential Presence of 

RCRA-Regulated Substances 
Associated Operation 

Areas 
Miscellaneous 
combustible items 
contaminated with 
Pu (e.g., rags, 
paper, wood, rubber 
gloves, graphite, 
plastics) 

Usually suspect contaminated with 
arsenic, barium, cadmium, 
chromium, lead, mercury, silver, and 
selenium. 

Recovery Operations—
Pretreatment and 
Dissolution 
D&D Operations 

Miscellaneous 
noncombustible 
items contaminated 
with Pu (e.g., tools, 
crucibles, metal, 
glass, plastic, 
labware, scrap, 
glovebox 
sweepings, HEPA 
filters) 

May be contaminated with 
RCRA-regulated heavy metals 
cadmium, lead, mercury, silver, and 
possibly chromium. 

Recovery Operations—
Pretreatment and 
Dissolution 
D&D Operations 

Pu carbides High purity metal carbide; no RCRA 
constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 
Miscellaneous and 
Special Operations— 
Metallography 

Pu chlorides and 
fluorides/ 
tetrafluorides  

Variable purity; may or may not 
contain RCRA substances. 

Recovery Operations—
Dissolution 
Pu-238 Operations— 
Heat Source 
Fabrication 

Pu hydride High purity metal hydride; no RCRA 
constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 
Pu-238 Operations— 
Heat Source 
Fabrication 
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Table 5.  Feed Materials for Plutonium Processing Operations at DP West Facility  
    (Continued) 

 

Feed Material 
Potential Presence of 

RCRA-Regulated Substances 
Associated Operation 

Areas 
Pu metal High purity unalloyed Pu metal. 

Potentially pyrophoric; however, 
oxidized or alloyed to remove 
pyrophoricity, no RCRA constituents. 

Recovery Operations—
Pretreatment and 
Dissolution  
Pyrochemical 
Operations—Metal 
Preparation 

Pu metal alloyed 
with Cr 

High purity Pu metal alloyed with 
chromium. 

Recovery Operations—
Pretreatment and 
Dissolution 

Pu metal alloyed 
with Hg 

High purity Pu metal alloyed with 
mercury. 

Recovery Operations—
Pretreatment and 
Dissolution 

Pu metal alloyed 
with Al, Am, Bi, Ce, 
Co, Cu, Fe, Ga, Hf, 
In, Ir, Mg, Mn, Mo, 
Ni, Os, Pt, Rh, Ru, 
Ta, Th, Ti, U, Y, 
and/or Zr 

High purity Pu metal alloys with 
various metals, no RCRA 
constituents. 

Recovery Operations—
Pretreatment and 
Dissolution 
Pu-238 Operations—
Recovery and  
Fuel/ Heat Source 
Fabrication 

Pu nitrate May be contaminated with 
RCRA-regulated heavy metal 
chromium and possibly cadmium, 
lead, and silver. 

Pu-238 Operations— 
Dissolution and 
Precipitation 

Pu nitride May be contaminated with 
RCRA-regulated heavy metal 
cadmium, chromium, lead, and 
silver. 

Recovery Operations—
Pretreatment 
Pu-239 Advanced Fuels 
Operations 
Pu-238 Operations— 
Heat Source 
Fabrication 
Miscellaneous and 
Special Operations— 
Metallography 
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Table 5.  Feed Materials for Plutonium Processing Operations at DP West Facility  
    (Continued) 

 

Feed Material 
Potential Presence of 

RCRA-Regulated Substances 
Associated Operation 

Areas 
Pu oxides Variable purity oxides depending on 

origin; suspect contaminated with 
RCRA-regulated heavy metals 
cadmium, chromium, lead, and 
silver. 

Recovery Operations—
Pretreatment and 
Dissolution 
Pu-238 Operations— 
Dissolution, 
Precipitation, Heat 
Source Fabrication, 
Analysis, and Recovery 
Miscellaneous and 
Special Operations— 
Metallography 

Pu oxalate Pu oxalate precipitation used for 
purification.  Precipitate is expected 
to be fairly pure, no RCRA 
constituents. 

Recovery Operations—
Dissolution and 
Purification 
Pu-238 Operations— 
Dissolution and 
Precipitation 

Pu peroxides Pu peroxide precipitation used for 
purification.  Precipitate is expected 
to be fairly pure, no RCRA 
constituents. 

Recovery Operations—
Dissolution and 
Purification 
Pu-238 Operations— 
Heat Source 
Fabrication 

Pu silicide No RCRA constituents. Recovery Operations—
Dissolution 

Pump/machine oils No RCRA constituents. Recovery Operations—
Pretreatment 
D&D Operations 

Pyrochemical salts 
(calcium chloride, 
calcium fluoride, 
magnesium 
chloride, potassium 
chloride, sodium 
chloride) 

No RCRA constituents. Pyrochemical 
Operations—
Electrorefining and 
Metal Preparation 
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Table 5.  Feed Materials for Plutonium Processing Operations at DP West Facility  
    (Continued) 

 

Feed Material 
Potential Presence of 

RCRA-Regulated Substances 
Associated Operation 

Areas 
Reduction and 
casting residues 

High purity Pu metal used in metal 
preparation and casting operations, 
no RCRA constituents. 

Recovery Operations—
Dissolution 
Pyrochemical 
Operations—Metal 
Preparation 
Metal Operations—
Casting 
 

Silica Solids No RCRA constituents. Recovery Operations—
Dissolution 

Uranium metal, 
carbides, nitrides, 
and oxides 

No RCRA constituents. Recovery Operations—
Dissolution and 
Precipitation  
Metal Operations—Pit 
Disassembly, Special 
Recovery Line, and 
Welding 
Pu-239 Advanced Fuels 
Operations 
Miscellaneous and 
Special Operations— 
Metallography 

 
5.4.1.1 Waste Matrix Code 
 
Based on the evaluation of the materials contained in this waste stream and LANL waste 
management practices, the waste stream LA-MHD04.001 is comprised of greater than 
50 percent of heterogeneous inorganic and organic debris.  Therefore, Waste Matrix Code 
S5400, Heterogeneous Debris, is assigned to waste stream LA-MHD04.001.  Although the 
waste stream, as a whole, is comprised of more than 50 percent heterogeneous debris, any 
container may include nearly any percentage of the waste material parameters (WMPs) 
listed in Section 5.4.1.2, except that no individual drum will contain greater than 50 percent 
homogeneous solids (References 15, C028, D059, M003, and M008).   
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5.4.1.2 Waste Material Parameters 
 
To estimate the WMPs for waste stream LA-MHD04.001, the RSWD code for each 
container was obtained from the Container Certification (CONCERT) database as of 
January 4, 2005.  The WMP data were derived by assigning WMPs to each RSWD code 
based upon the description of the RSWD (References C028 and M008).   
 
The WMPs for waste stream LA-MHD04.001 were further estimated by reviewing container 
inventory records for 2,069 containers which had net weights listed in the CONCERT 
database.  The net weight of each container was categorized into one or more of the 
following WMPs:  iron-based metals/alloys, aluminum-based metals/alloys, other metals, 
other inorganic materials, cellulosics, rubber, and plastics; based on the RSWD code 
assigned to the container.  The 2,069 containers included in the evaluation represent  
80 percent of the current waste stream.  Average, minimum, and maximum WMP weight 
percentages were calculated using the CONCERT database data, and the results of this 
analysis are presented in Table 6, Estimated Waste Material Parameters, Waste  Material 
Parameter Estimates for LA-MHD04.001 (Reference M008). 
 
The statistical analysis of the data is documented in a memorandum (included with 
Attachment 6), as required by CCP-TP-005 (Reference 1).  
  
Table 6.  Estimated Waste Material Parameters 
 

WMP Description Average Weight Percent Weight Percent Range 
Iron Based Metals/Alloys 25.7% 0.0% - 46.6% 
Aluminum Based Metals/Alloys 9.8% 0.0% - 17.8% 
Other Metals 19.7% 0.0% - 35.6% 
Other Inorganic Materials 5.6% 0.0% - 100.0% 
Cellulosics 16.7% 0.0% - 100.0% 
Rubber 12.9% 0.0% - 45.9% 
Plastic (waste materials) 9.6% 0.0% - 100.0% 
Organic Matrix 0.0% 0.0% - 0.0% 
Inorganic Matrix 0.0% 0.0% - 0.0% 
Soils/Gravel 0.0% 0.0% - 0.0% 
Total Inorganic 60.8% 
Total Organic 39.2% 
 
5.4.2 Radiological Characterization 
 
5.4.2.1 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242 
 
The primary plutonium MT inputs for LANL activities are listed in Table 7, Average Isotopic 
Content of Plutonium Material Types and Enrichments.  However, other MTs are 
occasionally introduced as feed material.  The assignment of MTs is used to describe the 
isotopic composition of common blends of radioactive materials used within the DOE 
complex (References C021, D034, D058, D059, and D060).   



CCP-AK-LANL-010, Rev. 6  Effective Date:  02/14/2013 
CCP Acceptable Knowledge Summary Report Page 76 of 131 
 

Controlled 
Copy 

The MT used in the operation generating each waste item is documented on generator 
records; however, in many cases, items of different MTs are packaged into the same waste 
container, so that a variety of plutonium isotopic ratios may be detected by radioassay.  In 
addition, cross-contamination of equipment with different MTs can lead to variable MTs 
detected by radioassay (References D058, D060, M008, and M009).  
 
The primary MT that feeds into the Pu-238 operations described in this report is heat 
source grade plutonium (MT 83), and these operations are not expected to alter the 
plutonium isotopic ratios of the feed material.  Table 7 identifies the isotopic distribution of 
MT 83 based on 100 isotopic analyses and was decay corrected assuming the material 
was not chemically separated for 45 years (References 19, D058, D059, and D060).  
 
5.4.2.2 U-233, U-234, U-235, and U-238 
 
U-233 and U-238 were not normally components of the plutonium MTs handled at TA-21.  
U-235 is present from the decay of Pu-239 only at 0.1 percent by weight of the total 
plutonium content.  However, all three isotopes have been introduced as special material.  
In addition, uranium-plutonium oxide mixtures have been processed to recover the 
plutonium.  Significant quantities of U-234 will be present from the decay of Pu-238 in 
containers originating from heat source plutonium operations (References 19, D058, D059, 
and D060).   
 
Table 7.  Average Isotopic Content of Plutonium Material Types and Enrichments  
 

Material 
Type 
(MT) 

Plutonium Isotope (Weight%)  Estimated Weight% Relative to 
Total Plutoniuma  

Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Pu-244 U-234 U-235 Am-241 

MT 51 0.006 96.77 3.13 0.076 0.018 - 0.001 0.1 0.06 

MT 52 0.01 93.78 6.0 0.2 0.02 - 0.002 0.1 0.2 

MT 53 0.03 91.08 8.45 0.366 0.071 - 0.007 0.09 0.3 

MT 54 0.046 87.42 11.5 0.81 0.22 - 0.01 0.09 0.7 

MT 55 0.06 83.88 14.73 1.03 0.304 - 0.02 0.09 0.9 

MT 56 0.061 81.9 16.51 1.18 0.355 - 0.02 0.09 1.0 

MT 57 0.433 74.63 20.7 2.55 1.69 - 0.1 0.08 2.0 

MT 42 0.73 1.06 6.40 1.97 89.83 - 0.3 0.0009 3.0 

MT 83 78.9 18.4 2.5 0.055 0.15 - 33.1 0.02 0.42 
 a These ratios are calculated under the assumption that there is no chemical fractionation.   

  Sources:  References 19, C021, and D034  
 
In general, uranium and its isotopes are expected to be present only at trace levels, if at all, 
if the feed material did not purposely contain uranium.  However, some reactor fuel 
development, uranium-plutonium separation, and pit disassembly have uranium material as 
the feed material.  The primary uranium MT inputs are listed in Table 8, Average Isotopic 
Content of Uranium Material Types and Enrichments (References 19, D058, D059, and 
D060). 
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Table 8.  Average Isotopic Content of Uranium Material Types and Enrichments  
 

Material Type U-234 U-235 U-236 U-238 

MT 12 0.0015 0.23 0.008 99.77 
MT 35 0.36 37.6 0.14 61.9 
MT 36 0.63 62.44 0.18 36.75 
MT 38 1.03 93.04 0.41 5.53 
MT 39 1.32 97.52 0.17 0.99 

Sources:  References 19, C021, and D034.   
 

U-234 content must be estimated since this isotope cannot be reliably measured using 
nondestructive assay (NDA) techniques.  The MT provides the basis for estimating an 
upper bound for U-234 based on the rate of decay of the precursor, Pu-238, and the 
assumption that there is no other source of uranium in the waste material.  The content of 
U-234 in the Pu-239 MTs is calculated as the sum of the contributions expected from decay 
of Pu-238 and from uranium input to the operation, with the value of 0.014 conservatively 
used for the ratio of abundances of U-234 to U-235 in typical uranium MTs.  The standard 
uranium MTs provide an estimate of the ratio of U-234 to U-235, where one of the MTs 
listed in Table 8 is an indicated MT in the waste container (References C019, C020, D058, 
D059, and D060).  
 
5.4.2.3 Am-241 
 
AK on the MT inputs provides the basis for estimating an upper boundary for Am-241 
content based on the rate of decay of the precursor, Pu-241.  The purpose of such 
bounding calculations is to provide a basis for identifying significant enrichment or depletion 
of Am-241 based on radioassay results for individual waste containers.  The calculations 
assume that (a) none of these isotopes were initially present in the material, (b) the oldest 
plutonium material in inventory dates back to January 1, 1960, and (c) the legacy waste 
was packaged on January 1, 1996, making it 36 years old at that time.  In general, wastes 
from the plutonium recovery process are enriched with Am-241, because a primary intent of 
the recovery process is to reduce the americium content of the retained plutonium 
(References 19, C021, D058, D059, and D060).  
 
No correlation is expected among the different radioelements, Pu, Np, U, Protactinium (Pa), 
or Am.  The differences in valence states and chemical affinities among these elements are 
expected to result in substantial fractionation during several recovery operations, including 
ion-exchange, solvent extraction, hydroxide precipitation, and dissolution 
(References C017, C018, D058, D059, and D060).   
 
5.4.2.4 Other Radionuclides Present Due to Decay 
 
Other radionuclides will be present in most of the wastes from the decay of a plutonium 
isotopic precursor or as a contaminant in the feed material (References C017, C018, D031, 
D058, D059, and D060): 
 

 Np-237, the decay product of Am-241 (half-life, 458 yr), is expected to be present in 
minor amounts in most waste from recovery operations 
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 Am-243, the decay product of Pu-243 (half-life, 5.0 hr), is expected to be present in 
minor amounts in most wastes from recovery operations.  Pu-243 is produced by 
neutron capture on Pu-242 during fuel irradiation 

 
 Pa-231, the decay-chain daughter of U-235, is expected to be present in trace 

amounts in some wastes due to its widespread presence as a contaminant in 
recovery operations 

 
 Actinium (Ac)-227, the decay-chain daughter of Pa-231, is expected to be present in 

trace amounts where Pa-231 is present, but at several orders of magnitude less than 
Pa-231. 

 
5.4.2.5 Cs-137 and Sr-90 
 
Cs-137 
 
Cs-137 is a product of the spontaneous fission of Pu-238, Pu-239, and especially  
Pu-240.  Cs-137 is also a trace contaminant in purified plutonium from the production 
reactors.  In the latter case, the remaining cesium could be on the order of 0.5 nanograms 
per gram (ng/g) plutonium.  In the former instance, the formation of Cs-137 due to 
spontaneous fission would lead to about 0.4 picograms per gram (pg/g) plutonium in 
plutonium that is ten years old.  Because Cs-137 due to spontaneous fission is about a 
factor of a thousand less than that due to residual contamination from the original 
separation on the production fuel, the latter is the dominant source of cesium in waste 
(References C017, C018, D058, D059, and D060).  
 
Sr-90 
 
Like Cs-137, Sr-90 is a high yield fission product and is unlikely to be present except as a 
trace remnant from plutonium production/processing.  Unlike Cs-137, however,  
Sr-90 (together with its Y-90 daughter) emits no significant gamma radiation that would 
allow it to be quantified by direct gamma counting.  Therefore, no reliable means exists for 
the direct NDA of Sr-90.  However, because of the requirement that an estimate of  
Sr-90 content be made, the following approach is taken.  In plutonium production runs,  
Cs-137 and Sr-90 are produced at approximately the same level.  These two nuclides have 
very similar half-lives (~ 30 y) and will, therefore, be present at roughly the same activity 
level prior to commencement of any processing operations.  If it is assumed that strontium 
and cesium are not fractionated from one another during chemical processing, Cs-137 may 
be used as a marker for Sr-90 activity at a ratio of 1:1 (References 19, D058, D059, and 
D060).   
 
5.4.2.6 Estimated Predominant Isotopes and 95 percent Total Activity 
 
Radionuclide data established by the waste generator on a container basis was evaluated 
to determine the relative radionuclide weight and activity for waste stream LA-MHD04.001.  
This evaluation was performed using the combined data for over 99 percent of the 
container population in this waste stream.  From this evaluation, the two predominant 
isotopes for the waste stream are Pu-239 and Pu-238, while over 95 percent of the total 
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activity in the waste stream is from Pu-238 and Pu-241.  Table 9, Estimated Isotopic 
Distribution for the LA-MHD04.001 Waste Stream, identifies the relative radionuclide weight 
and activity percent of expected radionuclides over the entire waste stream based on the 
container data evaluated.  As illustrated in Table 9, the radionuclide weight percent of 
individual radionuclides varies greatly on a container-by-container basis.   Because of this 
variability in container loadings, some containers will not contain the waste stream 
predominant radionuclides, but may contain other radionuclides expected in this waste 
stream (References C028, C032, C037, M008, and M009).   

 
5.4.2.7 Use of Radionuclide Isotopic Ratios 
 
For waste containers where direct measurement does not yield useable isotopic ratio 
information, AK may be used to supplement direct measurement data in accordance with 
the WIPP-WAC (Reference 3).  The ratios that may be used are those identified in  
Tables 7 and 8 in conjunction with the corresponding nuclear MT identified by the waste 
generator on a container basis.  The specific use and confirmation of AK related to 
WIPP-certified assay measurements of containers in this waste stream is documented in 
the memorandum written in accordance with the requirements of CCP-TP-005  
(Reference 1). 
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Table 9.  Estimated Isotopic Distribution for the LA-MHD04.001 Waste Stream 
 

Radio-
nuclide 

Number of  
Containers  

with  
Reported  
Nuclide  

Total 
Radio- 
nuclide 
Weight

%1,5 

Total 
Radio- 
nuclide 

Curie%2,5 

Radionuclide 
Wt% Range for  

Individual  
Containers3,5  

Radionuclide 
Ci% Range for 

Individual 
Containers4,5 

Expected 
Present 

WIPP Required Radionuclides 
Am-241  33 0.01% 0.01% 0 - 100.00% 0 - 100.00% Yes 
Pu-238  2,409 18.70% 94.11% 0 - 100.00% 0 - 100.00% Yes 
Pu-239  2,225 58.72% 1.07% 0 - 100.00% 0 - 100.00% Yes 
Pu-240  2,070 2.96% 0.20% 0 - 38.98% 0 - 68.66% Yes 
Pu-242  2,060 0.03% Trace 0 - 30.77% 0 - 0.11% Yes 
U-233  28 14.43% 0.04% 0 - 100.00% 0 - 100.00% Yes 
U-234 1 Trace  Trace 0 - Trace 0 - 0.10% Yes 
U-238 1 16.46% Trace 0 - 98.73% 0 - 0.11% Yes 
Cs-137 5 Trace Trace 0 - Trace 0 - 1.18% Yes 
Sr-90 1 Trace Trace 0 - Trace 0 - 0.17% Yes 

Additional Radionuclides 
Cm-243 1 Trace Trace 0 - Trace 0 - Trace Yes 
Co-56 1 Trace Trace 0 - Trace 0 - Trace Yes 
Co-60 1 Trace Trace 0 - Trace 0 - Trace Yes 
H-3 1 Trace Trace 0 - Trace 0 - Trace Yes 
Mn-56 2 Trace Trace 0 - Trace 0 - Trace Yes 
Na-22 3 Trace Trace 0 - Trace 0 - Trace Yes 
Np-237  14 Trace Trace 0 - 30.77% 0 - 0.02% Yes 
Pa-231  7 Trace Trace 0 - 7.69% 0 - 0.34% Yes 
Pu-241  2,057 0.15% 4.56% 0 - 2.55% 0 - 93.99% Yes 
U-235  13 4.52% Trace 0 - 100.00% 0 - 100.00% Yes 

Other radionuclides that may be present in unknown amounts (no data values were available, although the radionuclides were listed 
in databases) 

U-236              Yes  

  
1. This listing indicates the total weight percent of each radionuclide over the entire waste stream.   
2. This listing indicates the total activity (curie) percent of each radionuclide over the entire waste 

stream. 
3. This listing is the weight percent range of each radionuclide on a container-by-container basis.  
4. This listing is the curie percent range of each radionuclide on a container-by-container basis.  
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 

 
The isotopic composition of individual waste containers may differ from that expected 
overall for the waste stream.  For example, waste contaminated mostly with MT-54 is 
expected in the Pu-239 processing waste streams because of its use in the reactor fuel 
program and its presence in the Hanford Ash material.  Waste containers may also be 
cross-contaminated with MTs that are not reported in the AK record, or frequently contain 
more than one MT.  For example, Pu-239 MTs may be cross-contaminated with heat 
source plutonium (Pu-238) and vice-versa.  However, the overall composition of the 
plutonium processing waste streams is expected to be dominated by Pu-239 and Pu-238.   
(References C032, C037, D058, D059, and D060).  
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5.4.3 Chemical Content Identification – Hazardous Constituents 
 
Waste Stream LA-MHD04.001 has historically been managed in accordance with the 
generator site requirements and in compliance with the requirements of the New Mexico 
Environmental Department.  Based on historical waste management and LANL’s TRU 
Program (reference LANL waste streams LA-TA-55-19, LA-TA-55-30, LA-MHD02-238, and 
LA-MHD03-DD), the containers in this waste stream were managed as hazardous and 
assigned EPA HWNs for arsenic (D004), barium (D005), cadmium (D006), chromium 
(D007), lead (D008), mercury (D009), selenium (D010), silver (D011), benzene (D018), 
carbon tetrachloride (D019), chlorobenzene (D021), chloroform (D022), methyl ethyl ketone 
(D035), pyridine (D038), tetrachloroethylene (D039), and trichloroethylene (D040) and  
F-listed solvents (F001, F002, F003, and F005).  A review of available AK documentation 
has determined that this waste is hazardous for the above constituents; however, HWNs 
D018, D019, D021, D035, D038, D039, D040, and F003 were not assigned.  These HWNs 
were not included because the more specific F-listed HWNs have been assigned to the 
waste stream and the waste will not exhibit the characteristic of ignitability.  The following 
sections further describe the characterization rationale for the assignment of EPA HWNs to 
waste stream LA-MHD04.001.  Table 10, Waste Stream LA-MHD04.001 Hazardous Waste 
Characterization Summary, summarizes the waste codes assigned to this waste stream.  
The HWN assignment has been applied on a waste stream basis; individual containers 
may not contain all of the hazardous materials listed for the waste stream as a whole 
(References 19, D059, D060, and DR001). 
 
Table 10.  Waste Stream LA-MHD04.001 Hazardous Waste Characterization Summary 
  

Waste Stream EPA HWNs  

LA-MHD04.001 D004, D005, D006, D007, D008, D009, D010, D011, D022,  
F001, F002, and F005  

  
To assign EPA HWNs, the available AK documentation, including historical documents, 
plans, procedures, reports, and interviews with the DP West subject matter expert, was 
reviewed to assess chemical inputs to the operations at the DP West Facility and to identify 
hazardous material potentially contaminating waste stream LA-MHD04.001.  As discussed 
in Section 4.4, the plutonium operations formerly conducted at DP West in the 1970s were 
the basis for operations at the TA-55 Plutonium Facility.  The wastes resulting from past 
operations at the DP West Facility are the same as certain wastes generated at the  
TA-55 Plutonium Facility.  The number of AK source documents relating to TA-21 DP West 
and the level of detail in these documents is also less than that available in the compilation 
of AK for the TA-55 Plutonium Facility.  This report relies heavily on the AK documentation 
that has been compiled for plutonium operations conducted in the TA 55 Plutonium Facility, 
including associated chemical and material inputs.  Therefore, the chemical and material 
inputs identified in CCP-AK-LANL-006, Central Characterization Program Acceptable 
Knowledge Summary Report For Los Alamos National Laboratory TA-55 Mixed 
Transuranic Waste, Waste Streams:  LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, 
LA-MIN04-S.001 (Reference 19), were included in this section.  In addition, MSDSs and 
other manufacturer information was obtained for the commercial products to determine the 
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presence of RCRA regulated compounds.  As demonstrated below in Table 11, Chemical 
Identification and Use Summary, several of the HWNs were assigned due to lack of 
analytical evidence that these constituents would have not exceeded the regulatory 
thresholds (References 19, D007, D009, D013, D036, D037, D038, D039, D040, D041, 
D059, and DR001).  
 
Table 11.  Chemical Identification and Use Summary 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s)  

1,1,1-Trichloroethane 
(chlorothene) 

Metallographic sample cleaning (<1992) 
and contaminant of hydroxide solids.  
Degreasing solvent and component of 
Tap Magic. 

D002, D013, D065, 
Reference 19 

F001, F002  

1,2-Dimethoxyethane Actinide R&D reagent. Reference 19 NA  
1-Propanol Used in cold traps and cooling baths 

during plutonium fluorination. 
Reference 19 NA  

Acetone Contaminant of cement fixation process 
and hydroxide solids.  May be associated 
with all debris waste generated by 
metallography.  Chloride operations 
reagent. 

C015, D036, D038, 
D039, D049, D065, 
M002, Reference 19 

NA  

Acetonitrile  Non-aqueous dissolution/extraction. Reference 19 NA  
ALARA 1146 Strippable 
Coating 

Used to remove loose contamination in 
the D&D process. 

D070, M010  NA 

Alconox Pu-238 oxide sample cleaning soap. D065, M010,  
Reference 19

NA  

Aluminum chloride Chloride operations ion-exchange 
reagent. 

Reference 19 NA  

Aluminum fluoride Plutonium recovery operations. D002, Reference 19 NA  
Aluminum hydroxide Miscellaneous Pu operations. D013, D059 NA 
Aluminum metal/oxide 
(alumina) 

Metallographic sample polishing, ash 
fluorination gas trap, metal used in 
machining operations, and component of 
equipment/tools. 

D013, D042, D059, 
D065, Reference 19 

NA  

Aluminum nitrate Pu-238 oxide purification and actinide 
R&D recovery operations reagent.  
Dissolution and leaching reagent. 

D002, D013, D059, 
D065, D069, 
Reference 19

NA  

Amberlite LA-1 Extractant used to separate Pu from 
zirconium. 

D069, M010  NA 

Ammonium chloride Hydroxide precipitation and plutonium 
chlorination reagent. 

Reference 19 NA  

Ammonium bifluoride Metal etching reagent used in quantities of 
1 g or less. 

D002, D013, D059 NA 

Ammonium hydroxide Plutonium processing reagent. D069, Reference 19 NA 
Ammonium nitrate Chemical used in 1947 to 

extract/precipitate Pu. 
D069  NA 

Antimony pentafluoride Actinide R&D reagent. Reference 19 NA  
Armeen 2-12 
(Dodecylamine, 
Laurylamine) 

Extractant used to separate Pu from 
zirconium. 

D069, M010  NA 

Arsenic Contaminant of liquids, filtrates, ash, 
hydroxide cake, and analytical solutions.  
Evaporator sludge contaminant and 
sputter coating reagent. 

D037, D039,  
Reference 19 

D004  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Asbestos Material used in furnace operations in the 
MCDOR process.  Transite board, pipe 
insulation in residues generated by 
Pu metal operations. 

C016, D002, D059, 
D068 

NA 

Ascarite Carbon dioxide absorbent used in fuel 
fabrication process. 

Reference 19 NA  

Ascorbic acid Actinide R&D recovery operations and 
dissolution reagent. 

Reference 19 NA  

Barium Contaminant of plutonium feed, hydroxide 
cake, ash, actinide separation waste, 
pyrochemical salts, and analytical 
solutions.  Component of paint. 

D002, D039, D040, 
D041, D065, M010,  
Reference 19 

D005  

Benzene Cement fixation contaminant and actinide 
chemistry R&D reagent. 

C015, D038,  
Reference 19

F005 

Beryllium Contaminant of plutonium/beryllium 
sources and metal used in machining 
operations. 

P003, P007, 
Reference 19 

NA  

Bismuth/bismuth-tin alloy Metal used in electrorefining and sample 
mounting. 

D013, D042, D059, 
Reference 19

NA  

Bromine Fluorination of ash and R&D reagent. Reference 19 NA  
Bromobenzene Plutonium machining reagent. D009, D037, D059, 

Reference 19
NA  

Bromocresol purple Hydroxide precipitation indicator. Reference 19 NA  
Bromo Mandelic acid 
(4-Bromomandelic acid) 

Precipitation reagent used to separate 
zirconium from Pu.  

D013, D042, D059 NA 

n-Butyl alcohol (butanol)  Contaminant of cement fixation process.  
Chloride operations reagent. 

D013, D036, D059, 
D065, Reference 19 

NA  

Cadmium Contaminant of plutonium feed, hydroxide 
cake, anode heels, ash, actinide 
separation waste, and analytical solutions.  
Solvent metal used in electrorefining.  
Component of paint. 

C014, D002, D007, 
D039, D040, D041, 
D065, M002, M010,  
Reference 19 

D006  

Calcium carbonate Scrubber system, hydroxide precipitation, 
dissolution, and salt stripping reagent. 

D065, Reference 19 NA  

Calcium chloride Electrorefining and direct oxide reduction 
reagent. 

D013, D059, D065, 
Reference 19

NA  

Calcium fluoride Actinide R&D recovery operations and 
leaching plutonium residues reagent. 

D002, D013, D059, 
D065, Reference 19 

NA  

Calcium hydroxide Neutralization of acids. Reference 19 NA  
Calcium metal/oxide  Actinide R&D and direct oxide reduction 

reagent. 
C008, D013, D042, 
D065, Reference 19 

NA 

Calcium nitrate Nitrate operations reagent. D013, D059,  
Reference 19

NA  

Camphor Fuel fabrication reagent. D019, D049, D065, 
M010  

NA 

Carbon tetrachloride Contaminant of cement fixation process 
and hydroxide solids.  Chlorination of 
plutonium oxide and chloride operations 
reagent.  

C014, D002, D036, 
D039, D040, D065, 
M002, Reference 19 

F001  

Cerium Metal used in Pu processing operations. D013, D042, D059 NA 
Cerium nitrate Metal etching reagent. D002, D013, D059, 

Reference 19 
NA  

Cesium chloride Molten salt extraction reagent salt and 
dissolution reagent. 

Reference 19 NA  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Chlorobenzene Contaminant of cement fixation process 
and hydroxide solids.  Analytical lab and 
chloride operations reagent. 

C015, D036, D039, 
D065, M002,  
Reference 19

F002  

Chloroform Contaminant of cement fixation and 
miscellaneous processing.  Chloride and 
miscellaneous operations reagent. 

C015, D036, D038, 
D039, D065,  
Reference 19

D022  

Chromium Contaminant of plutonium feed, anode 
heels, hydroxide cake, ash, actinide 
separation waste, and analytical solutions.  
Potentially leached from stainless steel 
materials.  Component of paint. 

C014, C016, D002, 
D004, D007, D036, 
D038, D039, D041, 
D042, D050, D065, 
P003, M002, M010, 
P007, Reference 19 

D007  

Citofix/Durofix  Metallographic sample mounting. Reference 19 NA  
Citrapeel (orange peel 
based degreaser) 

Used to strip paint. Reference 19 NA  

Cobalt Metal used in Pu processing operations. D013, D042, D059 NA 
Cobalt nitrate Electro-oxidation reagent. Reference 19 NA  
Copper Component of gaskets and wool.  Metal 

used in Pu processing operations. 
D002, D013, D042, 
D059, Reference 19 

NA  

Decyl alcohol Extractant used to separate Pu from  
zirconium.  

D069 NA 

Diamond powder Metallographic polishing compound. D065, Reference 19 NA  
Diatomaceous earth Silica based filter aid and absorbent  

material.  
D013, D042, D059, 
M010, Reference 19 

NA  

Diammonium citrate  Formed as a result of early Pu purification 
process. 

D069, M010 NA 

Dibutyl butyl-phosphonate 
(DBBP) 

Actinide R&D reagent. Reference 19 NA  

Dicesium 
hexachloroplutonate 
(DCHP) 

Residue precipitation reagent. Reference 19 NA  

Diethylenetriamine Metallographic sample mounting. D002, D059, D065, 
Reference 19

NA  

Diethyl oxalate Actinide R&D recovery operations 
reagent. 

Reference 19 NA  

Dihexyl N, 
N-diethylcarbamoylmethyl 
phosphonate (DHDCMP) 

Extraction solvent reagent. Reference 19 NA  

Diisopropyl benzene Extraction solvent, diluent, and actinide 
R&D reagent. 

D038, Reference 19 NA  

Dimethyl sulfoxide Actinide R&D reagent. Reference 19 NA  
n-Dodecane Actinide R&D solvent diluent and chloride  

extraction reagent.  
Reference 19 NA 

Dowanol EB  Sodium metal neutralization reagent. Reference 19 NA  
Duco cement Sealing cuvettes. D065, M010,  

Reference 19  
NA  

Epoxy cement (e.g., Epon 
Resin 8132) 

Metallographic sample mounting.  
Retrieval operations.  

D002, D065, M010, 
P014, Reference 19 

NA  

Ethanol Used for cleaning capsules and tools 
during Pu-238 oxide sampling.  R&D and 
recovery reagent.  Contaminant of cement 
fixation. 

D002, D042, D059, 
D065, Reference 19 

NA  

Ethylenediaminetetra-
acetic acid (EDTA) 

Extraction reagent and decon solution. D013, D042, D047, 
D059 

NA 
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Ethylene glycol Pu-238 oxide sampling suspension.  
Particle analysis of oxides. 

D065, M010,  
Reference 19

NA  

Ethyl ether Actinide R&D/actinide reagent and 
cleaning solvent. 

D038, D042, D069, 
Reference 19

NA  

Fantastik (fantastic) Pu-238 oxide sampling and spray cleaner 
for machining.  
Used during decontamination operations.  

C027, D065, D070,  
M010, Reference 19  

NA   

Ferric ammonium sulfate 
hydrate 

Nitrate operations reagent. Reference 19 NA  

Ferric hydroxide Plutonium precipitation reagent. D042, D053, D059, 
D065 

NA 

Ferric nitrate Waste solidification and dissolution 
reagent. 

D002, D013, D059, 
D065, Reference 19 

NA  

Ferrous ammonium 
sulfate 

Nitrate anion-exchange and Actinide R&D 
recovery operations reagent. 

D002, D013, D059, 
Reference 19

NA  

Ferrous chloride Residue precipitation reagent. D065, Reference 19 NA  
Ferrous sulfamate Ash leaching reagent. Reference 19 NA  
Fluoristan (stannous 
fluoride) 

Actinide R&D recovery operations  
reagent.  

Reference 19 NA  

Fluorosulfonic acid Actinide R&D reagent. Reference 19 NA  
Formamide Actinide R&D recovery operations 

reagent. 
Reference 19 NA  

Formic acid Dissolution and plutonium recovery 
reagent. 

D059, Reference 19 NA  

Freon TF (1,1,2-trichloro, 
1,2,2-trifluoroethane) 

Miscellaneous processing contaminant 
and recovery operations reagent.  
Cleaning, cooling, and ultrasonic 
degreasing operations solvent. 

D037, D038, D065, 
P003, P007,  
Reference 19 

F001, F002  

Gallium Actinide R&D and casting reagent.  Metal 
used in electrorefining and compatibility 
testing. 

D013, D042, D059, 
Reference 19 

NA  

GoJo cleaner (kerosene 
derivative) 

Parts cleaning solution. Reference 19 NA  

Gold Metal used in welding operations, coating 
material, and component of transfer boat 
used in plutonium reduction. 

Reference 19 NA  

Graphite Graphite aeroshells and insulators, molds, 
blocks, and powder for fire suppression. 

D013, D059, D065, 
Reference 19

NA  

Gypsum cement 
(Envirostone) 

Cement used in cement fixation process. D065, M010,  
Reference 19

NA  

Hafnium oxide Metal used in Pu processing operations. D013, D059, D065 NA 
Hexane Miscellaneous processing contaminant 

and R&D solvent for actinide chemistry. 
D065, Reference 19 NA  

Hydrazine dihydrochloride Actinide R&D and sensors/instrumentation 
development reagent. 

Reference 19 NA  

Hydrazine hydrochloride Actinide R&D reagent. Reference 19 NA  
Hydriodic acid Metallographic sample etching and 

polishing. 
D042, D048, D059, 
D065 

NA 

Hydrobromic acid Metallographic sample etching. D065, Reference 19 NA  
Hydrochloric acid Dissolution and recovery, sample etching, 

and actinide R&D recovery operations 
reagent.  Chloride ion-exchange reagent. 

D042, D048, D059, 
D065, Reference 19 

NA  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Hydrofluoric acid Dissolution of oxide pellets, scrap 
processing, decontamination, sample 
etching, actinide R&D recovery operations 
reagent, and metal leaching. 

D004, D059, D065, 
Reference 19 

NA  

Hydrofluorous acid Chemical used in the 1940s to recover 
Pu. 

D069 NA 

Hydrogen peroxide Actinide R&D recovery operations 
reagent, peroxide precipitation, and 
dissolution. 

D002, D041, D065, 
Reference 19 

NA  

Hydroxylamine 
hydrochloride 

Actinide R&D and ion-exchange reagent. D013, D059,  
Reference 19

NA 

Hydroxylamine nitrate  Scrap processing, actinide R&D recovery 
operations, ion-exchange, and hydroxide 
precipitation reagent. 

D043, D065,  
Reference 19 

NA 

Indium Metal used in compatibility testing and 
Pu processing operations. 

D013, D042, D059, 
Reference 19

NA 

Iodine Actinide R&D and Pu reduction reagent. D002, D013, D059, 
Reference 19 

NA 

Iridium Metal used in Pu including Pu-238 
processing operations. 

D007, D013, D042, 
D049, D059 

NA 

Isopar H (isoparaffin 
solvent) 

Actinide R&D reagent. Reference 19 NA  

Isopropanol Miscellaneous processing waste 
contaminant, cleaning agent, and actinide 
R&D reagent. 

D065, Reference 19 NA  

Kerosene Metallurgical sample preparation and 
Pu extraction solvent. 

D039, D042, D059, 
D069, M010,  
Reference 19

NA  

Lactic acid Metallographic sample etching and 
polishing. 

D019, D047 NA 

Lanthanide metals Actinide chemistry R&D reagents and 
Pu processing operations. 

D013, D042, D059, 
Reference 19

NA  

Lanthanum nitrate Plutonium dissolution and precipitation. D013, D059,  
Reference 19

NA  

Lead Leaded gloves, shielding, sheeting, and 
discs. Contaminant of actinide separation 
waste, analytical solutions, ash, hydroxide 
cake, plutonium feed, and solder.  Solvent 
metal used in electrorefining.  Component 
of paint. 

C014, D002, D004, 
D007, D036, D037, 
D038, D039, D040, 
D041, D050, D065, 
M002, M010,  
Reference 19

D008  

Lead hydroxide, oxide, 
and nitrate 

Actinide R&D reagents. Reference 19 D008  

Liqui-Moly (molybdenum 
lubricant) 

Pellet press die lubricant.  Reference 19 NA  

Lithium chloride Direct oxide reduction reagent salt. Reference 19 NA  
Lithium fluoride Metallographic sample etching. D002, D013, D059 NA 
Lithium metal/oxide Actinide R&D and direct oxide reduction 

reagent. 
Reference 19 NA  

Lonzest SML-20 organic 
liquid emulsifier 

Cement fixation liquid emulsification. Reference 19 NA  

Lutetium Metal operations reagent. Reference 19 NA  
Magnesium chloride Molten salt processing reagent. D065, Reference 19 NA  
Magnesium hydroxide Dissolution and pyrochemical operations 

reagent. 
Reference 19 NA  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Magnesium metal/oxide Actinide R&D reagent, crucibles, and 
magnesia sand. 

D002, D037, D065,  
Reference 19

NA 

Magnesium perchlorate Water vapor removal reagent. Reference 19  NA 
Manganese Metal used in Pu processing operations. D013, D042, D059 NA 
Mercuric nitrate Catalyst used in nitrate operations. Reference 19 D009  
Mercury Contaminant of plutonium feed, hydroxide 

cake, ash, actinide separation waste, 
evaporator sludge, and analytical 
solutions.  Component of paint. 

D002, D007, D009, 
D036, D039, D041, 
D042, D065, M010, 
Reference 19 

D009  

Metalprep 79 (phosphoric 
acid-based metal cleaner) 

Metal cleaner. D059, M010,  
Reference 19 

NA  

Methanol Cleaning solvent, diluent, contaminant of 
cement fixation process.  Chloride and 
nitrate operations reagent. 

D002, C015, D036, 
D038, D039, D042, 
D065, Reference 19 

NA  

Methylene chloride Paint stripper, contaminant of cement 
fixation, hydroxide cake, and 
miscellaneous processing.  Chloride 
operations and actinide R&D reagent.  
Component of REZ-N-Bond. 

C015, D036, D038, 
D039, D065, M002,  
Reference 19 

F001, F002  

Methyl ethyl ketone Degreasing solvent.   D037, D065, 
Reference 19

F005  

Methyl isobutyl ketone 
(Hexone) 

Solvent extraction reagent. D042 NA 

Molybdenum metal/oxide Metal used in machining operations, fuel 
elements, salt stripping reagent, and 
component of Liqui-Moly.  

D059, Reference 19 NA  

MolyKote Silicon-based lubricant used during the 
hand pressing of oxide pellets. 

P004, D059, M010,  
Reference 19  

NA  

Neutracleaner #1 and #2 Machining operations cleaner. Reference 19 NA  
Nickel metal/powder Reactor fuel development sintering aid. 

Metal used in Pu processing operations. 
D013, D042, D059, 
Reference 19

NA  

Niobium Metal used in welding operations, fuel 
elements, and electrorefining reagent.   

D059, Reference 19 NA  

Nitric acid Dissolution and recovery, etching, scrap 
processing, decontamination, leaching, 
nitrate ion-exchange, and cement fixation 
pH adjustment. 

D002, D004, D065, 
C069, Reference 19 

NA  

Oakite 90/ruststripper Caustic metal cleaner. Reference 19 NA  
Octylphenyl di-isobutyl 
carbamoylmethyl 
phosphine oxide (CMPO) 

Actinide R&D reagent and extraction 
solvent. 

Reference 19 NA  

Oil (e.g., 3-in-1, Dow 
Corning 2000, Fomblin 
Pump, hydraulic, mineral,  
Texaco Regal 32, and 
Vactra 2 oil) 

Metal preparation, machining, cutting, 
grinding, polishing, and cooling 
operations. 

D002, D042, D060, 
M010, P002,  
Reference 19 

NA  

Organicstrip Non-regulated paint stripper. Reference 19 NA  
Osmium Metal used in Pu processing operations. D013, D042, D059 NA 
Oxalic acid Laboratory and anion-exchange reagent, 

scrap processing, oxide/pellet dissolution 
and precipitation, and actinide R&D 
recovery operations reagent. 

D002, D065, 
Reference 19 

NA  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Paint (e.g., Krylon Clear) Used during maintenance and  
contamination control activities.  
Retrieval operations.  

D002, D013, M010, 
P014 

D005, D006, 
D007, D008, 
D009

Palladium Metal used in Pu processing operations. D013, D042, D059 NA 
Pentane R&D solvent for actinide chemistry. Reference 19 NA  
Perchloric acid 
 
 

Actinide R&D and laboratory reagent. Reference 19 NA  

Phenolphthalein Reagent (pH indicator). D065, Reference 19 NA  
Phosphoric acid Plutonium recovery reagent and 

component of Metalprep 79. 
D059, Reference 19 NA  

Picric acid Contaminate of concern in D&D 
operations. 

D068 NA 

Platinum Plutonium recovery operations and 
actinide R&D reagent.  Component of 
electrodes, filters/screens, fuel element 
sleeves, and furnace can linings. 

D042, D059,  
Reference 19 

NA   

Polychlorinated biphenyls  
(PCBs)  

In capacitors of fluorescent light ballasts. Reference 19 NA 

Polyethylene glycol  
(Carbowax)  

Fuel fabrication reagent. D019, D044, D045, 
M010, Reference 19 

NA  

Polyoxyethylene-20-
sorbitan laurate 
(surfactant) 

Plutonium recovery operations. Reference 19 NA  

Polyvinyl pyridine (resin) Dissolution and recovery operations 
ion-exchange resin. 

D065, Reference 19 NA  

Portland cement Cement fixation, waste packaging 
absorbent, and retrieval operations.  

D065, M010, P014, 
Reference 19

NA  

Potassium carbonate Plutonium operations reagent. D013, D059 NA 
Potassium chloride Electrorefining and molten salt extraction 

reagent. 
D002, D013, D059, 
D065, Reference 19 

NA  

Potassium chromate Dissolution and chloride anion-exchange 
reagent. 

Reference 19 D007  

Potassium dichromate Silver nitrate titrations, hydroxide 
precipitation, and chloride solvent 
extraction reagent. 

D036, D038, M002, 
Reference 19 

D007  

Potassium ferricyanide Metallographic sample etching and 
polishing. 

D019, D065 NA 

Potassium fluoride Dissolution and leaching operations 
reagent. 

D013, D059,  
Reference 19

NA   

Potassium hydroxide Caustic scrub solution for thermal 
decomposition, dissolution, and reactive 
chemical neutralization. 

D002, Reference 19 NA  

Potassium iodide Plutonium recovery operations reagent. D013, D042, D059 NA 
Potassium nitrate Plutonium recovery operations reagent. D013, D042, D059 NA 
Potassium permanganate Pretreatment, decontamination, and R&D 

reagent. 
D013, D059,  
Reference 19

NA  

Potassium pyrosulfate Dissolution and scrap recovery operations 
reagent. 

D002, D042, D029, 
Reference 19

NA  

Potassium thiocyanate Dissolution operations reagent. Reference 19 NA  
Primene JMT  
(Tert-Alkylamines) 

Extractant used to separate Pu from 
zirconium. 

D069, M010  NA 

Pyridine Uranium triiodide reagent, R&D solvent, 
and cement fixation process contaminant. 

D038, Reference 19 F005  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

REZ-N-Bond Solvent bonding (contains methylene 
chloride). 

Reference 19 F002  

Rhenium Metal used in fuel elements. Reference 19 NA  
Rhodium Actinide R&D reagent and component of 

fuel element sleeves. 
D013, D042, D059, 
Reference 19

NA  

Ruthenium Metal used in Pu processing operations. D013, D042, D059 NA 
Selenium Contaminant of liquids, filtrates, ash, 

hydroxide cake, and analytical solutions. 
D038, D059, D063, 
Reference 19

D010  

Sensor Coat, Strippable 
Coating 

Used to remove loose contamination in 
the D&D process. 

D070, M010  NA 

SF-2I (3M secondary fluid) Machining coolant/fluid. Reference 19 NA  
Silicon Metal used in Pu processing operations. D039, D044, D059, 

D065 
NA 

Silicone adhesive 
(e.g., sylgard 184) 

Vessel handling and unloading.  
Compound used in compatibility testing. 

Reference 19 NA  

Silicone defoamer 
(GE 9120) 

Cement fixation reagent. D065, M010,  
Reference 19

NA  

Silicone lubricant Metal operations lubricant. Reference 19  NA  
Silver Contaminant of plutonium feed, hydroxide 

cake, ash, actinide separation waste, 
cement fixation contaminant, and 
laboratory reagent. 

C014, C016, C023, 
D007, D036, D038, 
D039, D040, D041, 
D042, D065, P007,  
Reference 19

D011  

Silver nitrate Leaching, solvent extraction, and 
laboratory reagent. 

D041, Reference 19  D011 

Sodium acetate Chemical used in 1944 to 
extract/precipitate Pu. 

D069 NA 

Sodium bicarbonate Dissolution and ash fluorination reagent. Reference 19 NA  
Sodium bromate Plutonium recovery reagent. D013, D042, D059, 

D069  
NA 

Sodium carbonate Actinide R&D and plutonium recovery 
operations reagent. 

D013, D059, U002, 
Reference 19

NA  

Sodium chloride Electrochemical and plutonium recovery 
operations reagent salt. 

D002, D013, D059, 
D065, Reference 19 

NA  

Sodium chlorite Actinide R&D and plutonium recovery 
operations reagent. 

Reference 19 NA  

Sodium chromate Plutonium dissolution and precipitation. Reference 19 D007  
Sodium citrate retarder Cement fixation reagent. D013, D059, D065, 

M010, Reference 19  
NA  

Sodium dithionate Actinide R&D and dissolution reagent. Reference 19 NA  
Sodium fluoride Dissolution and scrap recovery operations 

reagent. 
D002, D013, D059, 
Reference 19

NA  

Sodium hydroxide Cement fixation (pH adjustment), Pu-238 
purification, caustic scrubber solution, 
dissolution, electrorefining, and actinide 
R&D recovery operations reagent. 

D002, D004,  
C069, Reference 19 

NA  

Sodium metal/oxide Actinide R&D reagent, electrorefining, fuel 
cladding, sodium bonding, and oxide 
reduction. 

Reference 19 NA  

Sodium metaphosphate Heat source fabrication operations. Reference 19 NA  
Sodium nitrate Ion-exchange, scrap processing, and 

actinide R&D recovery operations 
reagent. 

D013, D059,  
Reference 19 

NA  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Sodium nitrite Dissolution, leaching, and actinide R&D 
recovery operations reagent. 

D002, D065,   
D069, Reference 19 

NA 

Sodium oxalate Dissolution and precipitation reagent.  Reference 19 NA  
Sodium pyrophosphate Sucrose recovery of Pu-238. D065, Reference 19 NA  
Sodium sulfate Electrolytic decontamination reagent. Reference 19 NA  
Sodium tetraborate Pressure testing reagent. Reference 19 NA  
Sodium thiosulfate Plutonium recovery reagent. D013, D042, D059 NA 
Stannous chloride Plutonium recovery reagent. Reference 19 NA  
Stearic acid Fuel production reagent, recovery 

operations, and component of silicone 
adhesive. 

Reference 19 NA  

Sucrose Sucrose recovery of Pu-238 and 
microspherical fuel reagent. 

D065, Reference 19 NA  

Sulfamic acid Plutonium recovery reagent. D013, D042, D059  NA 
Sulfuric acid Peroxide precipitation, dissolution, R&D, 

Pu-238 recovery from iridium, etching, 
and actinide R&D recovery operations 
reagent. 

D002, D013, D059, 
D065, Reference 19 

NA  

Tantalum Metal used in welding operations, fuel 
elements, and crucibles. Dissolution and 
electrorefining reagent.   

D013, D042, D059, 
Reference 19 

NA  

Tap Magic Machining coolant (contains  
1,1,1-trichloroethane). 

Reference 19 F002  

Tetrachloroethylene Degreasing, cleaning solvent, diluent, 
contaminant of cement fixation process 
and hydroxide solids.  Chloride operations 
reagent. 

C015, D036, D038, 
D039, D065, M002,  
Reference 19 

F001, F002  

Tetraethylamine chloride Actinide R&D reagent. Reference 19 NA  
Tetraethylammonium 
hydroxide 

Actinide R&D reagent. Reference 19 NA  

Tetrahydrofuran Synthesis R&D reagent, actinide R&D 
reagent, Np and Pu metal cleaner. 

D038, Reference 19 NA  

Thenoyltrifluoroacetone Solvent extraction reagent. D013, D042, D059, 
D069 

NA 

Thionyl chloride Plutonium chlorination reagent. Reference 19  NA 
Titanium Metal used in welding operations and 

electrorefining reagent.  Component of 
electrodes and miscellaneous equipment. 

D042, D059, D065, 
Reference 19 

NA  

Toluene Actinide R&D reagent.  D038, Reference 19 F005  
Tributyl phosphate (TBP) Actinide R&D, plutonium processing, and 

solvent extraction reagent. 
D042, D043, D069, 
Reference 19

NA  

Trichloroethylene Clean and polish machined parts. 
Miscellaneous process and hydroxide 
cake contaminant.  Plutonium processing 
and solvent extraction reagent. 

D002, D037, D038, 
D039, D065, 
Reference 19 

F001, F002  

Triethylenetetramine Metallography epoxy catalyst. D002, D013, D059 NA 
Trilaurylamine Plutonium extraction reagent. D013, D042, D059, 

D069 
NA 

Tri-n-octylamine 
(Trioctylamine) 

Uranium extraction reagent. D013, D042, D044, 
D059, D069 

NA 

Trioctylphosphine oxide 
(TOPO) 

Plutonium operations reagent and cement 
fixation contaminant. 

Reference 19 NA  
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Table 11.  Chemical Identification and Use Summary (Continued) 
 

Chemical/Product Use/Source Document 
Source(s) 

EPA 
HWN(s) 

Tungsten Metal used in welding operations and 
equipment, fuel elements, measure 
physical properties standard, and 
electrorefining reagent.   

Reference 19 NA  

UCAR C-34 Epoxy used for sealing aeroshells. D065, M010,  
Reference 19

NA  

Urea Plutonium recovery operations, Pu-238 
purification, and actinide R&D reagent. 

D002, D042, D065, 
Reference 19

NA  

Vacuum grease Vessel handling and unloading and 
machining operations reagent. 

Reference 19 NA  

Vanadium Metal used in machining and welding 
operations. 

Reference 19 NA  

Vanadium pentoxide Salt distillation and stripping reagent. Reference 19 NA  
Varian Torr Seal epoxy Sealing oxide sample containers. Reference 19 NA  
Vermiculite Hydrated magnesium-aluminum-iron 

silicate material used to absorb samples 
and liquid waste.  

Reference 19 NA  

Waste Lock 770 Bentonite powder absorbent material used 
during repackaging operations.  

C027, M010 NA 

WD-40 Vessel handling and unloading. Reference 19 NA  
Windex Machining cleaner. Reference 19 NA  
Xylene Chloride, actinide R&D, and 

metallography operations reagent.  
Cement fixation contaminant. 

C015, D036, D039, 
D065, Reference 19 

NA  

Yttrium metal/oxide Mixed with plutonium in heat source 
processing and electrorefining reagent. 

D065, Reference 19 NA  

Zeolite Silicate mineral absorbent material used 
during disassembly operations. 

Reference 19 NA 

Zinc Metal used in Pu processing operations. D013, D043, D059 NA 
Zinc chloride Plutonium operations reagent salt. Reference 19 NA  
Zinc stearate Fuel production anti-sticking reagent. Reference 19 NA  
Zirconium metal/oxide Electrorefining reagent and metal used in 

machining. 
D059, D065,  
Reference 19

NA  

   

Note:  
Some of these chemicals may exhibit the characteristic of ignitability, corrosivity, and/or reactivity in their pure form.   
However, potentially ignitable, corrosive, or reactive materials (e.g., liquids and pressurized containers) identified during 
RTR, VE, or repackaging will be remediated or removed from the waste container prior to shipment to the WIPP.  In 
addition, based on an analysis of the generating operations and waste management practices, no pure or unused 
chemicals would have been introduced into the debris waste stream. 
 
5.4.3.1 F-Listed Waste 
 
Based on review of AK relative to chemicals used or present in the facility and operations 
potentially contaminating the debris waste, LA-MHD04.001 may contain or be mixed with 
F-listed hazardous wastes from non-specific sources listed in 40 Code of Federal 
Regulations (CFR) 261.31 (Reference 11).  As shown in Table 11, F001, F002, F003, and 
F005-listed solvents were used in TA-21 DP West operations.  F003 constituents, including 
acetone, n-butyl alcohol, ethyl ether, methanol, methyl isobutyl ketone, and xylene, are 
listed solely because these solvents are ignitable in the liquid form.  The waste stream will 
not exhibit the characteristic of ignitability because it is not liquid; therefore, F003 is not 
assigned.  Waste stream LA-MHD04.001 is assigned F-listed EPA HWNs F001, F002, and 
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F005 for 1,1,1-trichloroethane, 1,1,2-trichloro, 1,2,2-trifluoroethane, benzene, carbon 
tetrachloride, chlorobenzene, methylene chloride, methyl ethyl ketone, pyridine, 
trichloroethylene, tetrachloroethylene, and toluene (References 19, D013, D036, D037, 
D038, D039, D040, D059, and DR001). 
  
5.4.3.2 Toxicity Characteristic Waste 
 
Based on review of AK relative to chemicals used or present in the facility and operations 
potentially contaminating the debris waste, LA-MHD04.001 may be contaminated with 
toxicity characteristic compounds as defined in 40 CFR 261.24, as summarized in  
Table 11 (Reference 11).  Where a constituent has been identified and there is no 
quantitative data available to demonstrate that the concentration of a constituent is below 
regulatory threshold levels, the applicable EPA HWN is added to this waste stream.   
 
The AK identified the potential presence of additional toxicity characteristic compounds; 
however, the more specific F-listed EPA HWNs have been assigned to waste stream  
LA-MHD04.001 for the following constituents:  benzene (D018), carbon tetrachloride 
(D019), chlorobenzene (D021), methyl ethyl ketone (D035), pyridine (D038), 
tetrachloroethylene (D039), and trichloroethylene (D040).  These characteristic EPA HWNs 
are not assigned to the waste stream.  Waste stream LA-MHD04.001 is assigned 
characteristic HWNs D004, D005, D006, D007, D008, D009, D010, D011, and D022 
(References 19, D007, D009, D036, D037, D038, D039, D040, D041, D059, and DR001). 
 
5.4.3.3 Ignitable, Corrosive, and Reactive Wastes 
 
The waste material in waste stream LA-MHD04.001 does not meet the definition of 
ignitability as defined in 40 CFR 261.21 (Reference 11).  LANL waste management 
practices prohibit liquids in any container of solid waste materials.  In 1975, an inventory of 
the chemicals used in the plutonium processing areas during one calendar year was 
compiled, with more than 40 reagents identified.  Preliminary estimates at the time 
indicated that only minute quantities of these reagents contaminated waste items.  Many 
organic liquids in use had high vapor pressures.  Ignitable solvents (e.g., acetone, toluene) 
would have been air-dried to remove any potential for ignitability, because hazardous waste 
treatment under RCRA was not a consideration at DP West in the 1970s.  This material will 
not cause fire through friction, absorption of moisture, or spontaneous chemical changes.  
The materials are not compressed gases, nor does the waste contain compressed gases.  
Although oxidizers (e.g., aluminum nitrate, ferric nitrate) were identified as being used at 
DP West, these reagents were used in small quantities as needed, and should only be 
present as trace contaminants.  The materials are not liquid, and RTR or VE is performed 
to ensure the absence of liquids.  The materials in this waste stream are, therefore, not 
ignitable D001 wastes (References 19, C001, D001, D013, D058, D059, and D060). 
 
The waste material in waste stream LA-MHD04.001 is not liquid and does not contain 
unreactive corrosive chemicals; therefore, it does not meet the definition of corrosivity as 
defined in 40 CFR 261.22 (Reference 11).  Waste management practices required 
corrosive liquids (e.g., hydrochloric acid, nitric acid, sodium hydroxide) be transferred to the 
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liquid waste treatment facility at Building 257 or solidified.  A detailed study of the 
composition of the DP West waste in 1975 verified the absence of any liquid, indicating that 
these chemicals entered the waste stream only as contaminants absorbed onto waste 
items.  RTR or VE is performed to ensure the absence of liquids.  The materials in this 
waste stream are, therefore, not corrosive D002 wastes (References 19, D001, D002, 
D013, D058, D059, and D060).  
 
The waste material in waste stream LA-MHD04.001 does not meet the definition of 
reactivity as defined in 40 CFR 261.23 (Reference 11).  For items contaminated with salt 
waste, it has been demonstrated that the unspent calcium metal in DOR salts is not 
pyrophoric.  Experimental results on the reactivity of LANL DOR salts with water and the 
reactivity in air of heated calcium metal nodules from DOR salts indicate the absence of 
“dangerous when wet” materials and pyrophoricity in these salts.  However, any discarded 
DOR salts potentially contained pyrophoric plutonium metal (References 19, D013, D058, 
D059, and D060).    
 
In the 1970s, the lids of TRU waste drums were fitted with a permeable gasket that was not 
sealed with adhesive.  Consequently, internal gases have been continually exchanged with 
the atmosphere as the result of the daily temperature cycle and atmospheric pressure 
changes.  It is unlikely that, after 17 to 29 years of storage in an oxidizing environment, any 
plutonium metal in the TA-21 waste drums has remained unoxidized.  In addition, screening 
tests on similar pyrochemical salts and residues (that contain higher amounts of plutonium) 
at the former Rocky Flats Environmental Technology Site had shown (1) no autoignition, 
(2) no spontaneous combustion, and (3) no sparking (References C008, D015, D017, and 
D059).  
 
In one document discussing chemicals of concern during a D&D operation, picric acid is 
listed as a possible concern.  No usage of picric acid was listed in that document and no 
usage of picric acid was found in any other source document.  There is no evidence to 
indicate that picric acid is in any of the waste containers.  The caution statement specified 
in the D&D document is considered a generic concern for any D&D operation 
(Reference D068). 
 
The materials are stable and will not undergo violent chemical change without detonating.  
The materials will not react violently with water, form potentially explosive mixtures with 
water, or generate toxic gases, vapors, or fumes when mixed with water.  The materials do 
not contain sulfides and are not capable of detonation or explosive reaction.  Reactive 
materials present or used during plutonium operations were excluded from waste 
packaging or reacted prior to disposal.  The materials in this waste stream are, therefore, 
not reactive D003 wastes (References 19, D001, D013, D058, D059, and D060). 
 
5.4.3.4 P- and U-Listed Waste 
 
Review of the AK record did not identify any specific source or incident where DP West 
combustible debris waste was mixed with or contaminated with discarded commercial 
chemical product, an off-specification commercial chemical product, or a container residue 
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or spill residue thereof as defined in 40 CFR 261.33 (Reference 11).  No listed chemicals 
were identified in the container-specific documentation.  Beryllium from metal operations, in 
general, would be in the form of classified shapes and would, therefore, not be in this waste 
stream.  In some cases, beryllium turnings were generated during machining operations.  
However, it is assumed that, if present, beryllium is a minor contaminant, well below  
one weight percent in any given waste container.  Hydrofluoric acid was used during 
sample dissolution; however, there is no indication that unused acid or materials from spills 
of the acid were disposed of in this waste stream.  Additionally, as described above, liquids 
were evaporated, treated, or absorbed prior to disposal.  Waste stream LA-MHD04.001 is, 
therefore, not assigned a P- or U-listed HWN (References 19, D013, D059, P003, and 
P007). 
 
5.4.3.5 K-Listed Waste 
 
The material in this waste stream is not hazardous from specific sources since it was not 
generated from any of the processes listed in 40 CFR 261.32 (References 11, 19, D013, 
and D059). 
 
5.4.4 Polychlorinated Biphenyls (PCBs) 
 
Based on documentation reviewed during the AK investigation and summarized in lists of 
inputs referenced in this report, no PCBs were identified in this TRU waste stream.  Oils 
were used in the operations, including heat-treating, hydraulic, lubricating, machining, and 
vacuum pump oils.  None of these oils are known to contain PCBs.  Ballasts in fluorescent 
light fixtures could contain PCBs, but these light fixtures were located outside the 
gloveboxes and are not expected to have entered the TRU waste stream.  However, 
characterization activities of the TA-55 debris waste stream have identified the presence of 
light ballasts.  Therefore, if there is reason to suspect that an item may contain PCBs 
(based on AK, RTR, or VE), the waste container will be managed as a Toxic Substances 
Control Act (TSCA) waste under 40 CFR 761 (References 17, 19, D013, and D059). 
 
5.4.5 Prohibited Items 
 
The DP West TRU wastes addressed in this report are expected to contain prohibited 
items.  Procedures in place during the 1970s did not prohibit the disposal of sealed 
containers greater than four liters.  Prohibited quantities of liquid including small vials 
containing liquids and some aerosol cans are also likely to be found.  It is anticipated that 
many 55-gallon drums will contain overpacked 30-gallon drums.  Lead shielding was 
sometimes used to increase safety, and thick shielding may obscure RTR observations, 
requiring VE of these waste containers (References D013, D058, D059, and D060).   
 
Prohibited items are detected by RTR or VE and reported with the characterization results. 
Waste containers with prohibited items are segregated then dispositioned appropriately 
and/or repackaged into new drums, during which time liquids are absorbed, sealed 
containers greater than four liters are opened, and other items removed and segregated, if 
necessary, prior to certification and shipment.  Waste items with high dose rates may be 
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repackaged into a POC.  Repackaged waste items that are placed into a new drum(s) or 
POC are from a single parent drum.  Some secondary waste generated during 
remediation/repackaging operations may be added to the waste containers, including but 
not limited to:  absorbent (e.g., Waste Lock 770), Fantastik bottles used during 
decontamination, miscellaneous hand tools, paper/plastic tags and labels, plastic/metal 
wire ties, PPE, plastic sheeting used for contamination control, rags and wipes (Kimwipes), 
and original packaging material (e.g., plastic bags, plywood sheathing, rigid liner cut into 
pieces) (References C027, C034, D013, D058, D060, P010, P011, P012, P021, P030, and 
P032). 
 
Hazardous waste not occurring as co-contaminants with TRU waste is not present in the 
DP West TRU debris waste.  The container-specific AK data indicates that all DP West 
debris waste containers are contaminated with TRU radionuclides.  Explosives are not 
expected to be present in the DP West TRU waste.  No evidence of the use of explosives 
in DP West operations was found during the AK compilation.  Most gases were stored 
outside the glovebox and plumbed into the glovebox.  Consequently, compressed gas 
cylinders are not expected to be in any of the DP West TRU waste containers.  In 1985, 
six 30-gallon drums of Pu-238 debris waste generated in 1974 at DP West were retrieved 
from storage and visually examined as part of the LANL TRU-Waste Sampling Program.  
Liquids were observed in two drums; however, no pyrophoric materials, explosives, or 
compressed gases were observed.  Controls are in place to ensure chemical compatibility 
for the waste contents and the TRUPACT-II shipping containers (References D023 and 
D059).  
 
In one document discussing chemicals of concern during a D&D operation, picric acid is 
listed as a possible concern.  No usage of picric acid was listed in that document and no 
usage of picric acid was found in any other source document.  There is no evidence to 
indicate that picric acid is in any of the waste containers.  The caution statement specified 
in the D&D document is considered a generic concern for any D&D operation 
(Reference D068). 
 
Based on interviews with site personnel performing VE and prohibited item disposition 
repackaging of TA-55 waste streams, internal cans (both shielded and unshielded) have 
been measured for dose rate during repackaging and found to contain waste with radiation 
levels exceeding 200 millirem per hour (Reference 19).   
 
5.5 Waste Packaging 
 
The DP West TRU debris waste is primarily contained in 15-gallon, 30-gallon, 55-gallon, 
and 85-gallon drums.  Most of the inventory (approximately 90 percent) is presently in 
below-grade retrievable storage.  The condition of the below-grade containers is unknown 
and may require repackaging.  It is expected that debris waste from waste management 
operations would usually be packaged into standard U.S. Department of Transportation 
(DOT) 7A, Type A 55-gallon steel drums, which may include either up to two 5-mil to 12-mil 
plastic liner bags, or one 90-mil/125-mil rigid polyethylene liner with lid.  Liner bags were 
closed using the standard twist and tape method.  Waste could also be packaged in  
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15-gallon or 30-gallon drums, and later overpacked into 55- and/or 85-gallon drums.  Lead 
shielding may have also been used.  Large or heavy waste items may be packaged in DOT 
7A, Type A unlined SWBs (References 19, C037, D001, D002, D013, D023, D058, D059, 
D060, D062, P028, and P035). 
 
Filter vents were not installed in the containers; rather, permeable lid gaskets were used to 
ventilate the drums.  The packaging configurations for the waste are expected to vary from 
overpacked 30-gallon drums to multiple layers of inner plastic bags and/or metal cans.  The 
method of bag closure is unknown.  In 1985, six 30-gallon drums of Pu-238 debris waste 
generated in 1974 at DP West were retrieved from storage and visually examined as part of 
the LANL TRU-Waste Sampling Program.  Plastic liners and filter vents were not present in 
any of these drums (References D023 and D059). 
   
Since 1995, several changes have been introduced to the packaging procedures.  Plastic 
liner bags could still be present, but they are typically closed by folding, not by taping.  All 
waste containers (e.g., 55-gallon drums) are vented with approved filter vents  
(e.g., Nucfil-013) prior to disposal.  Since 1997, plastic bags with filters are typically used.  
The waste in 15-, 30-, 85-, and 110-gallon drums, crates (e.g., FRPs), and nonstandard 
containers (e.g., cargo container) will be repackaged into TRAMPAC-compliant payload 
containers (e.g., 55-gallon drums, unlined SWBs) prior to certification and shipment.  Waste 
could also be repackaged into a POC.  Waste placed into a POC may be packaged into a 
single filtered plastic bag which may include a fiberboard liner/sleeve inside the plastic bag.  
POCs contain a pipe component in a standard 55-gallon steel drum that is lined with a 
punctured rigid liner with packing material between the pipe component and liner.  POCs 
are closed once predetermined SNM or weight limits are met, or when the pipe component 
is physically full.  Remediated/repackaged waste placed in a 55-gallon drum may be 
packaged with or without a single plastic liner bag with one of the following drum liner 
configurations depending on the remediation facility:  no liner, a fiberboard liner, or a  
90-/125-mil rigid polyethylene liner without lid (References 19, C025, D058, D059, D060, 
P010, P011, P012, P021, P028, P029, P030, P032, P033, and P034).   
 
During waste management and drum storage activities following initial waste generation, 
55-gallon drums may be overpacked into larger drums (i.e., 85-gallon drums or larger) or 
SWBs to correct/address external contamination, fissile gram equivalent (FGE) limits, and 
drum integrity problems such as pin hole corrosion, dents, etc.  If drums are overpacked in 
an SWB (up to four 55-gallon drums), no closed liner bags are used in the SWBs 
(References D026, D079, D081, P010, P021, P028, and P030). 
 
Containers in this waste stream include a variety of configurations with up to six layers of 
confinement.  RTR or VE will confirm TRUCON code LA225.  LA225 describes the 
broadest type of materials and bounds all waste packages in this waste stream.  However, 
TRUCON codes LA215, LA216, LA217, LA218, LA219, and LA223 have been identified as 
suitable TRUCONs for individual containers in this waste stream.  These TRUCON codes 
may be assigned for the eventual certification and transportation of payload containers in 
this waste stream, pending further evaluation of container-specific information.  For high 
wattage drums, TRUCON codes LA154 or SQ154 may also be used for shipping and they 
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would be assigned by Waste Certification Officials.  Vent dates for individual containers are 
provided in the AK Tracking Spreadsheet (References C028, D028, D058, D059, D060, 
and M014). 
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6.0 REQUIRED WASTE STREAM INFORMATION FOR LA-MSG04.001 
 
This section presents the mandatory waste stream AK required by the WIPP-WAP 
(Reference 2).  Attachment 1 of CCP procedure CCP-TP-005 (Reference 1) provides a list 
of the TRU waste stream information required to be developed as part of the AK record. 
 
6.1 Area and Building of Generation  
  
The soil waste included in waste stream LA-MSG04.001 was generated during D&D and 
associated operations (e.g., sampling operations) at the TA-21 DP West Facility as 
described in Section 4.4.  Container specific records have been reviewed for each 
container to verify the physical composition and origin of the waste stream inventory 
included in the most current AK Tracking Spreadsheet (References C033, C037, M004, 
and M020). 
 
6.2 Waste Stream Volume and Period of Generation  
  
Waste stream LA-MSG04.001 is mixed contaminated soil generated from February 1978 to 
September 2011.  Table 12, Waste Stream LA-MSG04.001 Volume, summarizes the 
current inventory of waste represented by this report.  Some of the DP West soil inventory 
is presently in below-grade retrievable storage at TA-54, Area G.  Of the current population 
of 82 soil containers, 45 are currently stored below-grade at Area G.  The projected volume 
may change based on the radiological characteristics of the waste containers, the condition 
of the retrievably stored below-grade containers, and repackaging operations.  No future 
additional waste stream volume has been identified; however, it is expected that additional 
TRU waste could be generated during future D&D projects (e.g., cleanup of MDAs A and T) 
(References C033, C037, D058, D059, D060, M004, M009, and M020). 
 
Table 12.  Waste Stream LA-MSG04.001 Volume   
  

Containers Volume (m3) 
48 55-gallon drums  10.1  

15 Crates 38.4*  
19 SWBs 35.7  
 82 Total 84.2  

 * Generator reported volumes. 
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6.3 Waste Generating Activities 
  
Waste generated in TA-21 originated from materials used to produce metal and alloys of 
plutonium and other TRU elements from nitrate solution feedstock; fabricate the metals and 
alloys into precision shapes; measure the chemical and physical properties of plutonium 
metal and alloys; recover and recycle plutonium; and research and recover americium.   
Waste was also generated during D&D, waste repackaging, and retrieval operations.  The 
operations are described in detail in Section 4.4 and include: 
 
• Plutonium recovery operations  
• Pyrochemical operations  
• Metal operations  
• Pu-239 fuels programs  
• Americium processing operations  
• Pu-238 processing  
• Miscellaneous and special processing  
• D&D operations  
• Waste repackaging and prohibited item disposition  
• Below-grade retrieval project   
 
6.4 Types of Waste Generated 
  
This section describes the process inputs, Waste Matrix Code assignment, radionuclide 
contaminants, and RCRA hazardous waste determinations for contaminated soil waste 
stream LA-MSG04.001.  The waste stream is characterized based on knowledge of the 
materials, knowledge of the operations generating the waste, and physical descriptions of 
the waste. 
 
6.4.1 Material Input Related to Physical Form  
 
Waste stream LA-MSG04.001 consists of mixed contaminated soil generated during D&D 
and associated operations (e.g., sampling operations) at the TA-21 DP West Facility.  The 
waste is comprised of dirt or soil, dust, sand, silt, rock, and gravel contaminated with TRU 
material.  Available AK indicates the contaminated soil primarily originated from spills 
and/or the removal of acid wells and lines, tunnels below buildings, MDAs, tank systems, 
and various locations immediately surrounding the DP West buildings.   Acid wells and 
lines were part of the liquid waste treatment process.  Liquid wastes that had plutonium 
concentrations less than the DL, but that did not meet the waste acceptance criteria for the 
TA-50 Radioactive Liquid Waste Treatment Facility, were sent to the liquid waste treatment 
process.  Contaminated soil from tunnels below DP West buildings typically originated from 
the cleanup of nonstandard events.  However, some of the containers in this waste stream 
do not identify specific waste generating locations.  Contaminated soil also originated from 
the investigation, excavation, and remediation of MDAs and tank systems.  This waste 
could have been generated in any DP West building or surrounding area.  Consequently, 
this soil could be contaminated with any of the materials and chemicals from the operations 
described in Section 4.4.  The waste stream may also include a small fraction of absorbent 
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material used to absorb residual liquid such as vermiculite.  Debris waste (mainly plastic 
packaging, blacktop, concrete, insulation, and piping) may also be present.  Any payload 
container consisting of more than 50 percent by volume of debris will be excluded from this 
waste stream (References C033, D006, D008, D035, D058, D059, D060, D069, M003, 
M004, M009, M020, P036, and P037). 
 
6.4.1.1 Waste Matrix Code  
  
Based on the evaluation of the materials contained in this waste stream and LANL waste 
management practices, waste stream LA-MSG04.001 is comprised of at least 50 percent, 
but no greater than 95 percent, by volume soil, sand, silt, or rock and gravel, with rock and 
gravel volumes totaling less than 50 percent of the matrix and the balance of the matrix 
being debris.  Therefore, Waste Matrix Code S4200, Soil/Debris, is assigned to waste 
stream LA-MSG04.001.  Although the waste stream, as a whole, is comprised of more than 
50 to 95 percent soil, any container may include nearly any percentage of the WMPs listed 
in Section 6.4.1.2.  This means individual containers may contain greater than 95 percent 
soil.  However, these containers match the waste stream description, they were generated 
from the operations described in the AK Summary report, and their inclusion in the waste 
stream is appropriate (References 15, C033, D058, D059, D060, M003, M004, and M020). 
 
6.4.1.2 Waste Material Parameters  
  
To estimate the WMPs for waste stream LA-MSG04.001, WMP data were obtained from 
the Waste Data System (WDS), formerly known as the WIPP Waste Information System 
database.  The WMP data were derived from RTR of this waste stream by the CCP TRU 
Waste Certification Program (TWCP) at LANL. 
 
The WMPs for waste stream LA-MSG04.001 were estimated by reviewing the WDS data 
for five containers.  The WDS data provides a weight for packaged waste materials, which 
were categorized into the following WMPs:  iron-based metals/alloys, plastics, and 
soils/gravel.  Although not identified in RTR data, WMPs other inorganic materials  
(e.g., concrete, insulation) and inorganic matrix (e.g., vermiculite) are expected to be 
present in this waste stream.  Therefore, these WMPs are identified as being present and 
are listed at concentrations of less than one weight percent.  Average, minimum, and 
maximum WMP weight percentages were calculated using this data, and the results of this 
analysis are presented in Table 13, Waste Material Parameter Estimates for LA-
MSG04.001.   
 
The statistical analysis of the data will be documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 1). 
 
Table 13.  Waste Material Parameter Estimates for LA-MSG04.001 
  

Waste Material Parameter Average Weight Percent Weight Percent Range  
Iron-Based Metals/Alloys 5.15% 3.53% - 8.53% 
Aluminum-Based Metals/Alloys 0.00% 0.00% - 0.00% 
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Waste Material Parameter Average Weight Percent Weight Percent Range  
Other Metals 0.00% 0.00% - 0.00% 
Other Inorganic Materials <1.00% 0.00% - <1.00% 
Cellulosics 0.00% 0.00% - 0.00% 
Rubber 0.00% 0.00% - 0.00% 
Plastic (waste materials) 0.89% 0.71% - 1.42% 
Organic Matrix 0.00% 0.00% - 0.00% 
Inorganic Matrix <1.00% 0.00% - <1.00% 
Soils/Gravel 93.96% 90.04% - 95.77% 
Total Organic Waste Avg. 0.89%  
Total Inorganic Waste Avg. 99.11%  

 
6.4.2 Radiological Characterization  
 
6.4.2.1 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242  
  
The assignment of MTs is used to describe the isotopic composition of common blends of 
radioactive materials used within the DOE complex.  The primary plutonium MT inputs for 
LANL activities are listed in Section 5.4.2.2, Table 7.  However, other MTs are occasionally 
introduced as feed material.  The primary uranium MT inputs are listed in Section 5.4.2.2, 
Table 8 (References C021, D034, D058, D059, and D060).   
 
The primary documentation source used to develop the radiological characterization of 
waste stream LA-MSG04.001 is generator reported data for individual waste containers.  
An RSWD or TWSR was available and was reviewed for each of the containers in this 
waste stream.  The waste generators did not record MTs for the containers in this waste 
stream; however, individual isotopic data was reported for each container  
(References C033, C037, M004, M009, and M020). 
 
6.4.2.2 U-233, U-234, U-235, and U-238  
  
U-233 and U-238 were not normally components of the plutonium types handled at TA-21.  
U-235 is present from the decay of Pu-239 only at 0.1 percent by weight of the total 
plutonium content.  However, all three isotopes have been introduced as special material.  
In addition, uranium-plutonium oxide mixtures have been processed to recover the 
plutonium.  Significant quantities of U-234 will be present from the decay of Pu-238 in 
containers originating from heat source plutonium operations.  U-234 content must be 
estimated since this isotope cannot be reliably measured using NDA techniques.  The 
content of U-234 is calculated as the sum of the contributions expected from decay of  
Pu-238 and from uranium input to the operation, with the value of 0.014 conservatively 
used for the ratio of abundances of U-234 to U-235 in typical uranium material  
(References 19, C019, C020, D058, D059, and D060).   
 
In general, uranium and its isotopes are expected to be present only at trace levels, if at all, 
if the feed material did not purposely contain uranium.  However, some reactor fuel 
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development, uranium-plutonium separation, and pit disassembly have uranium material as 
the feed material (References 19, D058, D059, and D060). 
 
6.4.2.3 Am-241  
  
AK on the inputs provides the basis for estimating an upper boundary for Am-241 content 
based on the rate of decay of the precursor, Pu-241.  The purpose of such bounding 
calculations is to provide a basis for identifying significant enrichment or depletion of  
Am-241 based on radioassay results for individual waste containers.  The calculations 
assume that (a) none of these isotopes were initially present in the material, (b) the oldest 
plutonium material in inventory dates back to January 1, 1960, and (c) the legacy waste 
was packaged on January 1, 1996, making it 36 years old at that time.  In general, wastes 
from the plutonium recovery process are enriched with Am-241, because a primary intent of 
the recovery process is to reduce the americium content of the retained plutonium 
(References 19, C021, D058, D059, and D060).  
 
No correlation is expected among the different radioelements, Pu, Np, U, Pa, or Am.  The 
differences in valence states and chemical affinities among these elements are expected to 
result in substantial fractionation during several recovery operations, including  
ion-exchange, solvent extraction, hydroxide precipitation, and dissolution  
(References C017, C018, D058, D059, and D060). 
 
6.4.2.4 Other Radionuclides Present Due to Decay  
  
Other radionuclides will be present in most of the wastes from the decay of a plutonium 
isotopic precursor or as a contaminant in the feed material (References C017, C018, D031, 
D058, D059, and D060): 
 

 Np-237, the decay product of Am-241 (half-life, 458 yr), is expected to be present in 
minor amounts in most waste from recovery operations. 

 
 Am-243, the decay product of Pu-243 (half-life, 5.0 hr), is expected to be present in 

minor amounts in most wastes from recovery operations.  Pu-243 is produced by 
neutron capture on Pu-242 during fuel irradiation. 

 
 Pa-231, the decay-chain daughter of U-235, is expected to be present in trace 

amounts in some wastes due to its widespread presence as a contaminant in 
recovery operations.  

 
 Ac-227, the decay-chain daughter of Pa-231, is expected to be present in trace 

amounts where Pa-231 is present, but at several orders of magnitude less than  
Pa-231. 
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6.4.2.5 Cs-137 and Sr-90  
  
Cs-137 
 
Cs-137 is a product of the spontaneous fission of Pu-238, Pu-239, and especially  
Pu-240.  Cs-137 is also a trace contaminant in purified plutonium from the production 
reactors.  In the latter case, the remaining cesium could be on the order of 0.5 ng/g 
plutonium.  In the former instance, the formation of Cs-137 due to spontaneous fission 
would lead to about 0.4 pg/g plutonium in plutonium that is 10 years old.  Because  
Cs-137 due to spontaneous fission is about a factor of a thousand less than that due to 
residual contamination from the original separation on the production fuel, the latter is the 
dominant source of cesium in waste (References C017, C018, D058, D059, and D060).  
 
Sr-90 
 
Like Cs-137, Sr-90 is a high yield fission product and is unlikely to be present except as a 
trace remnant from plutonium production/processing.  Unlike Cs-137, however,  
Sr-90 (together with its Y-90 daughter) emits no significant gamma radiation that would 
allow it to be quantified by direct gamma counting.  Therefore, no reliable means exists for 
the direct NDA of Sr-90.  However, because of the requirement that an estimate of  
Sr-90 content be made, the following approach is taken.  In plutonium production runs,  
Cs-137 and Sr-90 are produced at approximately the same level.  These two nuclides have 
very similar half-lives (~ 30 y) and will, therefore, be present at roughly the same activity 
level prior to commencement of any processing operations.  If it is assumed that strontium 
and cesium are not fractionated from one another during chemical processing, Cs-137 may 
be used as a marker for Sr-90 activity at a ratio of 1:1 (References 19, D058, D059, and 
D060). 
 
6.4.2.6 Estimated Predominant Isotopes and 95 percent Total Activity  
  
The radiological distribution for this waste stream is listed in Table 14, Estimated  
Radionuclide Distribution for the LA-MSG04.001 Waste Stream.  The distribution 
represents existing generator-reported radionuclide data for each container in the waste 
stream.  However, some of the containers list “zero” assay values.  It is not known why the 
zero assay values are listed.  This could indicate that assay was not performed on these 
containers although they were managed as TRU waste.  It could also indicate low assay 
containers that did not contain activity levels above the lower limit of detection.  Finally, it 
could indicate measured or estimated plutonium mass values below 0.5 grams.  The “Total 
Radionuclide Weight%” values in Table 14 are the gram value for each radionuclide over 
the entire waste stream divided by the total radiological mass in the waste stream.  The 
same calculation produced the values for the “Total Radionuclide Curie%” using the sum of 
activity values for each radionuclide over the entire waste stream.  The columns 
“Radionuclide Weight% Range for Individual Containers” and “Radionuclide Curie% Range 
for Individual Containers” illustrate the reported ranges of radionuclides in individual 
containers by identifying the maximum and minimum values for each radionuclide on a 
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container-by-container basis over the entire waste stream (References C033, C037, M004, 
M009, and M020).   
 
From the data presented in Table 14, the two predominant radionuclides by mass percent 
are U-238 and Pu-239, while 95 percent of the activity over the entire waste stream is from 
Pu-239 (References C033, C037, M004, M009, and M020). 
 
Table 14.  Estimated Radionuclide Distribution for the LA-MSG04.001 Waste Stream 
 

Radio-
nuclide 

Number of 
Drums 

with 
Reported 
Nuclide 

Total 
Nuclide 

Weight%1,5 

Total 
Nuclide 

Curie%2,5 

Nuclide Weight% Range 
for Individual Drums3,5 

Nuclide Curie% Range 
for Individual Drums4,5 

Expected 
Present 

WIPP Required Radionuclides 

Am-2416 57 Trace 0.54% 0 - 16.30% 0 - 91.50% Yes 

Pu-238 57 Trace 0.12% 0 - Trace 0 - 0.71% Yes 

Pu-239 75 8.38% 99.00% 0 - 100.00% 0 - 100.00% Yes 

Pu-240 1 Trace 0.05% 0 - 0.43% 0 - 38.07% Yes 

Pu-242 1 Trace Trace 0 - 0.05% 0 - 0.08% Yes 

U-233 1 Trace Trace 0 - Trace 0 - 0.01% Yes 

U-234 19 0.01% 0.01% 0 - 0.39% 0 - 0.15% Yes 

U-238 19 87.71% 0.01% 0 - 98.77% 0 - 0.12% Yes 

Sr-90 19 Trace 0.04% 0 - Trace 0 - 0.26% Yes 

Cs-137 18 Trace 0.21% 0 - Trace 0 - 1.33% Yes 

Additional Radionuclides 

H-3 19 Trace Trace 0 - Trace 0 - Trace Yes 

I-125 1 Trace Trace 0 - Trace 0 - 0.02% Yes 

I-129 1 Trace Trace 0 - 0.05% 0 - Trace Yes 

Np-237 1  Trace Trace 0 - 0.13% 0 - 0.04% Yes 

Pb-210 1 Trace Trace 0 - Trace 0 - 0.48% Yes 

Pu-244 1 0.20% Trace 0 - 69.36% 0 - 0.48% Yes 

Ra-226 1 Trace Trace 0 - Trace 0 - Trace Yes 

Th-234 1 Trace 0.01% 0 - Trace 0 - 4.62% Yes 

U-235 56 3.70% Trace 0  - 75.93% 0 - 0.14% Yes 

  
1 This listing indicates the total weight percent of each radionuclide over the entire waste stream.   
2. This listing indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
3. This listing is the weight percent range of each radionuclide on a container-by-container basis. 
4. This listing is the curie percent range of each radionuclide on a container-by-container basis. 
5. “Trace” indicates <0.01 weight or activity (curie) percent for that radionuclide. 
6. Maximum weight percent and curie percent ranges based upon preliminary CCP NDA analyses, not generator reported data. 
 

6.4.3 Chemical Content Identification – Hazardous Constituents  
 
Waste stream LA-MSG04.001 has historically been managed in accordance with the 
generator site requirements and in accordance with the requirements of the New Mexico 
Environmental Department.  Based on historical waste management and LANL’s TRU 
Program (Reference LANL waste stream LA-MSG01-DD), LANL managed the waste as 
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nonhazardous.  However, the LANL TRU program identified that further AK investigation 
was required.  A review of available AK documentation has determined that this waste is 
hazardous for arsenic (D004), barium (D005), cadmium (D006), chromium (D007), lead 
(D008), mercury (D009), selenium (D010), silver (D011), and chloroform (D022) and  
F-listed solvents (F001, F002, and F005).  This waste stream could have been 
contaminated with liquids and/or residues form any of the plutonium processing operations 
described in Section 4.4.  The following sections further describe the characterization 
rationale for the assignment of EPA HWNs to waste stream LA-MSG04.001.   
Table 15, Waste Stream LA-MSG04.001 Hazardous Waste Characterization Summary, 
summarizes the waste codes assigned to this waste stream (References 19, D059, D060, 
and DR005). 
 
Table 15.  Waste Stream LA-MSG04.001 Hazardous Waste Characterization Summary 
  

Waste Stream EPA HWNs  

LA-MSG04.001 D004, D005, D006, D007, D008, D009, D010, D011, D022,  
F001, F002, and F005  

  
To assign EPA HWNs, available AK documentation is reviewed to assess chemical usage 
and to identify potentially hazardous materials that may have been introduced into the 
waste stream.  In addition, MSDSs and other manufacturer information are obtained for the 
commercial products to determine the presence of RCRA-regulated compounds.  Based on 
the rationale provided in Section 6.4.1, the contaminated soil waste in this waste stream 
contains the same or similar hazardous constituents identified for waste stream  
LA-MHD04.001 and will carry all the same EPA HWNs.  Section 5.4.3, Table 11, lists the 
specific chemicals identified and associated HWNs assigned to the waste stream 
(Reference DR005). 
 
6.4.3.1 F-Listed Waste  
  
Based on review of AK relative to chemicals used or present in the facility and  operations 
potentially contaminating the soil waste, LA-MSG04.001 may contain or be mixed with 
F-listed hazardous wastes from non-specific sources listed in 40 CFR 261.31  
(Reference 11).  As shown in Section 5.4.3, Table 11, F001, F002, F003, and F005-listed 
solvents were used in TA-21 DP West operations.  F003 constituents, including acetone,  
n-butyl alcohol, ethyl ether, methanol, methyl isobutyl ketone, and xylene are listed solely 
because these solvents are ignitable in the liquid form.  The waste stream will not exhibit 
the characteristic of ignitability because it is not liquid; therefore, F003 is not assigned.  
Waste stream LA-MSG04.001 is assigned F-listed EPA HWNs F001, F002, and F005 for  
1,1,1-trichloroethane, 1,1,2-trichloro,1,2,2-trifluoroethane, benzene, carbon tetrachloride, 
chlorobenzene, methylene chloride, methyl ethyl ketone, pyridine, trichloroethylene, 
tetrachloroethylene, and toluene (References 19, D013, D036, D037, D038, D039, D040, 
D059, and DR005). 
 
6.4.3.2 Toxicity Characteristic Waste 
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Based on review of AK relative to chemicals used or present in the facility and operations 
potentially contaminating the soil waste, LA-MSG04.001 may be contaminated with toxicity 
characteristic compounds as defined in 40 CFR 261.24, as summarized in Section 5.4.3, 
Table 11 (Reference 11).   Where a constituent has been identified and there is no 
quantitative data available to demonstrate that the concentration of a constituent is below 
regulatory threshold levels, the applicable EPA HWN is added to this waste stream.   
The AK identified the potential presence of additional toxicity characteristic compounds; 
however, the more specific F-listed EPA HWNs have been assigned to waste stream  
LA-MSG04.001 for the following constituents:  benzene (D018), carbon tetrachloride 
(D019), chlorobenzene (D021), methyl ethyl ketone (D035), pyridine (D038), 
tetrachloroethylene (D039), and trichloroethylene (D040).  These characteristic EPA HWNs 
are not assigned to the waste stream.  Waste stream LA-MSG04.001 is assigned 
characteristic HWNs D004, D005, D006, D007, D008, D009, D010, D011, and D022 
(References 19, D007, D009, D036, D037, D038, D039, D040, D041, D059, and DR005).  
 
6.4.3.3 Ignitable, Corrosive, and Reactive Wastes 
 
The waste material in waste stream LA-MSG04.001 does not meet the definition of 
ignitability as defined in 40 CFR 261.21 (Reference 11).  LANL waste management 
practices prohibit liquids in any container of solid waste materials.  In 1975, an inventory of 
the chemicals used in the plutonium processing areas during one calendar year was 
compiled, with more than 40 reagents identified.  Preliminary estimates at the time 
indicated that only minute quantities of these reagents contaminated waste items.  Many 
organic liquids in use had high vapor pressures.  Ignitable solvents (e.g., acetone, toluene) 
would have been air-dried to remove any potential for ignitability, because hazardous waste 
treatment under RCRA was not a consideration at DP West in the 1970s.  This material will 
not cause fire through friction, absorption of moisture, or spontaneous chemical changes.  
The materials are not compressed gases, nor does the waste contain compressed gases.  
Although oxidizers (e.g., aluminum nitrate, ferric nitrate) were identified as being used at 
DP West, these reagents were used in small quantities as needed, and should only be 
present as trace contaminants.  The materials are not liquid, and RTR is performed to 
ensure the absence of liquids.  The materials in this waste stream are, therefore, not 
ignitable D001 wastes (References 19, C001, D001, D013, D058, D059, and D060). 
 
The waste material in waste stream LA-MSG04.001 is not liquid and does not contain 
unreactive corrosive chemicals; therefore, it does not meet the definition of corrosivity as 
defined in 40 CFR 261.22 (Reference 11).  Waste management practices required 
corrosive liquids (e.g., hydrochloric acid, nitric acid, sodium hydroxide) be transferred to the 
liquid waste treatment facility at Building 257 or solidified.  A detailed study of the 
composition of DP West waste in 1975 verified the absence of any liquid in the solid 
wastes, indicating that these chemicals entered the waste stream only as contaminants 
absorbed onto waste items.  RTR is performed to ensure the absence of liquids.  The 
materials in this waste stream are, therefore, not corrosive D002 wastes (References 19, 
D001, D002, D013, D058, D059, and D060).  
 
The waste material in waste stream LA-MSG04.001 does not meet the definition of 
reactivity as defined in 40 CFR 261.23 (Reference 14).  The materials are stable and will 
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not undergo violent chemical change without detonating.  The materials will not react 
violently with water, form potentially explosive mixtures with water, or generate toxic gases, 
vapors, or fumes when mixed with water.  The materials do not contain sulfides and are not 
capable of detonation or explosive reaction.  Reactive materials present or used during 
plutonium operations were excluded from waste packaging or reacted prior to disposal.  
The materials in this waste stream are, therefore, not reactive D003 wastes (References 
19, D001, D013, D058, D059, and D060). 
 
In one document discussing chemicals of concern during a D&D operation, picric acid is 
listed as a possible concern.  No usage of picric acid was listed in that document and no 
usage of picric acid was found in any other source document.  There is no evidence to 
indicate that picric acid is in any of the waste containers.  The caution statement specified 
in the D&D document is considered a generic concern for any D&D operation  
(Reference D068). 
 
6.4.3.4 P- and U-Listed Waste 
 
Review of the AK record did not identify any specific source or incident where DP West soil 
waste was mixed with or contaminated with discarded commercial chemical product, an  
off-specification commercial chemical product, or a container residue or spill residue 
thereof as defined in 40 CFR 261.33 (Reference 11).  No listed chemicals were identified in 
the container-specific documentation.  Beryllium from metal operations, in general, would 
be in the form of classified shapes or turnings and would, therefore, not be in this waste 
stream.  However, it is assumed that, if present, beryllium is a minor contaminant, well 
below one weight percent in any given waste container.  Regardless, the beryllium 
contamination in this waste does not meet the definition of a P-listed waste because it was 
used for its intended purpose.  Hydrofluoric acid was used during sample dissolution; 
however, there is no indication that unused acid or materials from spills of the acid were 
disposed of in this waste stream.  Additionally, as described above, liquids were 
evaporated, treated, or absorbed prior to disposal.  Waste stream LA-MSG04.001 is, 
therefore, not assigned a P- or U-listed HWN (References 19, D013, D058, D059, D060, 
M004, M020, P003, and P007). 
 
6.4.3.5 K-Listed Waste 
 
The material in this waste stream is not hazardous from specific sources since it was not 
generated from any of the processes listed in 40 CFR 261.32 (References 11, 19, D013, 
D059, D060, M004, and M020). 

 
6.4.4 Polychlorinated Biphenyls (PCBs)  
 
Based on documentation reviewed during the AK investigation and summarized in lists of 
inputs referenced in this report, no PCBs were identified in this TRU waste stream.  Oils 
were used in the operations, including heat-treating, hydraulic, lubricating, machining, and 
vacuum pump oils.  None of these oils are known to contain PCBs.  Therefore, this waste 
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stream is not regulated as a TSCA waste under 40 CFR 761 (References 17, 19, D013, 
D058, D059, and D060). 
6.4.5 Prohibited Items  
 
Based on the review of container documentation and documented waste management 
practices, no prohibited items are specifically identified in the waste stream.  However, the 
presence of liquids due to dewatering is possible.  In addition, procedures allowed 
containers greater than four liters, sealed with tape, to be used for waste packaging until 
LANL WIPP-approved procedures were implemented (References D013, D058, D059, and 
D060). 
 
Prohibited items are detected by RTR and reported with the characterization results.  
Waste containers with prohibited items are segregated then dispositioned appropriately 
and/or repackaged into new drums, during which time liquids are absorbed, sealed 
containers greater than four liters are opened, and other items removed and segregated if 
necessary prior to certification and shipment.  Some secondary waste generated during 
remediation/repackaging operations may be added to the waste containers, including but 
not limited to: absorbent (e.g., Waste Lock 770), Fantastik bottles used during 
decontamination, miscellaneous hand tools, paper/plastic tags and labels, plastic/metal 
wire ties, PPE, plastic sheeting  used for contamination control, rags and wipes (Kimwipes), 
original packaging material (e.g., plastic bags, plywood sheathing rigid liner lids cut into 
pieces) (References C027, C034, D013, D058, D060, P010, P011, P012, P021, P030, and 
P032). 
 
6.5 Waste Packaging 
  
The DP West contaminated soil waste is primarily contained in 55-gallon drums.  Some of 
the inventory (approximately 50 percent) is presently in below-grade retrievable storage.  
The condition of the below-grade containers is unknown and may require repackaging.  It is 
expected that soil waste from waste management operations would usually be packaged 
directly into standard DOT 7A, Type A 55-gallon steel drums, which may include up to two 
5-mil to 12-mil plastic liner bags, twist and taped closed with tape, or one 90-mil/125-mil 
rigid polyethylene liner with or without a lid.  Absorbent material such as vermiculite may 
have been used to absorb residual liquid.  The soil waste may have also been placed in 
one or two inner bags.  Large or heavy waste items (e.g., soil) may be packaged in DOT 
7A, Type A unlined SWBs.  Since 1995, several changes have been introduced to the 
packaging procedures.  Plastic liner bags could still be present, but they are typically closed 
by folding, not by taping.  All waste containers (e.g., 55-gallon drums) are vented with 
approved filter vents (e.g., Nucfil-013) prior to disposal.  Since 1997, plastic bags with filters 
are typically used.  The containers in this waste stream can include up to two layers of 
confinement.  The waste in crates will be repackaged into TRAMPAC-compliant payload 
containers (e.g., 55-gallon drums, unlined SWBs) prior to certification and shipment.  Waste 
could also be repackaged into a POC. Waste placed into a POC may be packaged into a 
single filtered plastic bag which may include a fiberboard liner/sleeve inside the plastic bag.  
POCs contain a pipe component in a standard 55-gallon steel drum that is lined with a 
punctured rigid liner with packing material between the pipe component and liner.  POCs 



CCP-AK-LANL-010, Rev. 6  Effective Date:  02/14/2013 
CCP Acceptable Knowledge Summary Report Page 109 of 131 
 

Controlled 
Copy 

are closed once predetermined SNM or weight limits are met, or when the pipe component 
is physically full.  Remediated/repackaged waste placed in a 55-gallon drum may be 
packaged with or without a single plastic liner bag with one of the following drum liner 
configurations depending on the remediation facility:  no liner, a fiberboard liner, or a  
90-/125-mil rigid polyethylene liner without lid (References 19, C037, D001, D002, D013, 
D023, D058, D059, D060, D062, M020, P010, P011, P012, P021, P028, P029, P030, 
P032, P033, P034, and P035). 
 
During waste management and drum storage activities following initial waste generation, 
55-gallon drums may be overpacked into larger drums (i.e., 85-gallon drums or larger) or 
SWBs to correct/address external contamination, FGE limits, and drum integrity problems 
such as pin hole corrosion, dents, etc.  If drums are overpacked in an SWB (up to  
four 55-gallon drums), no closed liner bags are used in the SWBs (References D026, 
D079, D081, P010, P021, P028, and P030). 
 
RTR will confirm TRUCON code LA211.  However, TRUCON code SQ211 has been 
identified as suitable for individual containers in this waste stream.  This TRUCON code 
may be assigned for the eventual certification and transportation of payload containers in 
this waste stream pending further evaluation.  Vent dates for individual containers are 
provided in the AK Waste Containers List (References D058, D059, D060, and M020). 
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7.0 CONTAINER SPECIFIC INFORMATION 
 
Several data sources were reviewed relating to container-specific information about the 
radiological, physical, and chemical characterization of containers in these waste streams 
including archived and active site database information and generator records.  The list of 
containers included in these waste streams is provided in the current AK Tracking 
Spreadsheet. 
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9.0 AK SOURCE DOCUMENTS 
 

Source 
Document 
Tracking 
Number 

Title 

C001 Interview of Tom Keenan:  DP Connections Arising Out of the Pu-238 Space Heat 
Program and J. Foxx summary "Plutonium-238 Heat Source Fabrication for Space and 
Artificial Heart R&D Activities at TA-21 West and CMR Building from 1970 to 1978"

C002 Record of Communication with Jim Foxx - TA-21 Operations at Buildings 2,3,4,5 and 
150 and Pu-238 questions 

C003 Interview of Jim Foxx:  DP, Pu-238 information at TA-21 West 
C005 Interview: TA-21 DP West Plutonium Processing Operations, 1970-1977, Waste 

Management Practices 
C006 TA-21 Processing in Reactor Fuel Development, e-mail to C. Smith 
C007 Interview of J. Foxx:  TA-21 DP West Plutonium Processing Operations, 1970-1977, 

Lack of Operating Procedures 
C008 WACCC Audit Finding #1 (April 27 - May 1, 1987) 
C009 Interview of J. Foxx:  TA-21 DP West Plutonium-238 Operations, 1970-1977, Purity of 

Pu-238 feed material, commingling of Pu-238 with other material types. 
C011 Interview of J. Foxx:  TA-21 DP West Plutonium-238 Operations, 1970-1977, 

Production-scale Evaporator Not in Operation
C013 [UCNI] Email to G. Miller, re:  AK Record [Response from Jim Foxx regarding bomb 

reduction and plutonium peroxide] 
C014 [UCNI] Answers to General Questions About Pyrochemical Salts, Posed by P. Rogers 
C015 Review Sheet Documenting An Interview With Jim Foxx on CLS-1 Solvents 
C016 Answers and Questions About Various P/S Codes 
C017 Interview of J. Foxx:  Sources of Cs-137 and Pa-231 in TA-55 TRU waste 
C018 Interview of J. Foxx:  Sources of Cs-137, Pa-231, and Cm-244 in TA-55 Waste 
C019 Memo Assay of U-234 
C020 Memo regarding U-234 and Sr-90 Calculations for NDA Reporting 
C021 Material Type Isotopic Compositions and Am-241 Content in Solid Transuranic Waste 
C022 Commingling of Defense and Nondefense TRU Waste-Memo to TWCP Records 

Center 
C023 Interview of Jim Foxx:  Answers to questions about various P/S codes 
C025 Fiberboard Drum Liner use at Los Alamos National Laboratory 
C026 Memo:  David Barnes to John Gallimore, re:  Decommissioning and De-con of Building 

4 Hot Cells at TA-21 DPW 
C027 Email re:  Secondary Waste Discussion to be Added to AK4 and AK6 
C028 Evaluation of Volume, Period Generation, and Calculation of Individual and Total 

Radionuclide Masses and Activities for Waste Stream LA-MHD04.001 
C030 Decontamination and Volume Reduction System (DVRS) Information 
C031 Change of LA Waste Stream Designation For TRU Oversize Crates at TA-54 
C032 Evaluation of Volume, Period Generation, and Calculation of Individual and Total 

Radionuclide Masses and Activities for Waste Stream LA-MHD04.001  
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Document 
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Title 

C033 Evaluation of Volume, Period Generation, and Calculation  of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MSG04.001  

C034 Secondary Waste Generated by the Remediation/ Repackaging Processes at Dome 
231 and WCRRF 

C035 Record of Communication:  Drum Washing of Drums Retrieved from Below-Grade 
C036 TA-54 Building 412 vs. DVRS Facility 
C037 Evaluation of Volume and Period of Generation Waste Streams LA-MHD04.001 and  

LA-MSG04.001, and Calculation of Individual and Total Radionuclide Masses and 
Activities for Waste Stream LA-MHD04.001 

D001 Guidelines for the Interim Storage of AEC-Generated Solid Transuranic Wastes 
[Excerpt, thru p. 14] 

D002 Characterization of Transuranic Solid Wastes from a Plutonium Processing Facility 
D003 Fused Salt Electrorefining of Molten Plutonium and Its Alloys 
D004 A Review of Operating Experience at the Los Alamos Plutonium Electrorefining 

Facility, 1963-1977 
D005 The Atom:  Heart Power 
D006 Demolition of Building 12, An Old Plutonium Filter Facility 
D007 TA-55 Plutonium Facility Acceptable Knowledge Report - Process Acceptable 

Knowledge Report for Plutonium-238 Operations at TA-55 
D008 Historic Building Assessment for the DOE Conveyance and Transfer Project
D009 Acceptable Knowledge Report for Newly generated Waste from Metal/Pyrochemical 

Operations at TA-55 
D010 TA-21 Operable Unit RFI Work Plan for Environmental Restoration 
D011 Nuclear Materials Processing At the Los Alamos National Laboratory 
D013 Review Comments on Draft of TA-21 DP West Facility AK Operations Report 
D014 Final Safety Analysis Report for TRANSIT RTG Volume 1, Reference Design 

Document - Intro and Table 1-1 only
D015 Characterization of Direct Oxide Salts (U) 
D016 Plutonium Research:  Historical Role of DP-West in The Atom
D017 Backlog Waste Reassessment Baseline Book 
D018 The Atom, Remaking DP West
D019 Plutonium-238 Heat Source Fabrication for Space and Artificial Plutonium-238 Heat 

Fabrication for Space and Artificial Heart R&D Activities at TA-21 West and CMR 
Building from 1970 to 1978

D020 The Atom, Nuclear Power for an Artificial Heart 
D021 Data Sheets for PMC Isotopic Fuel
D022 Institutional Plan FY2002-FY2007 
D023 TRU Waste-Sampling Program
D025 Fused Salt Processing of Impure Plutonium Dioxide to High-Purity Plutonium Metal 
D026 Los Alamos TRU Waste Certification Plan for Newly Generated TRU waste, Nov 1984
D027 Direct Reduction of 238-PuO2 and 239-PuO2 to Metal 



CCP-AK-LANL-010, Rev. 6  Effective Date:  02/14/2013 
CCP Acceptable Knowledge Summary Report Page 115 of 131 
 

Controlled 
Copy 

Source 
Document 
Tracking 
Number 

Title 

D028 LANL Transuranic Waste Characterization Sampling Plan-June 1999 
D029 Six-Kilogram Scale Electrorefining of Plutonium Metal
D031 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Cassini Mission 
D032 Bi-Monthly Progress Report - Multi-Hundred Watt Radioisotope Thermoelectric 

Generator Program 
D033 Waste Management Site Plan 
D034 Final Documentation for RadWaste ORACLE Database's List of Acceptable 

Radioisotopes, Specific Activities, Categories, and Regulatory Limits 
D035 Los Alamos DP West Plutonium Facility Decontamination Project 1978-1981
D036 Process AK Report for Chloride Operations at TA-55, TWCP-15411 
D037 Process AK Report for Metal Operations Processes at TA-55, TWCP-15412
D038 Process AK Report for Miscellaneous Operations at TA-55, TWCP-15413 
D039 Process AK Report for Nitrate Operations at TA-55, TWCP-15414 
D040 Process AK Report for Pyrochemical Processes at TA-55, TWCP-15415 
D041 Process AK Report for Special Processing at TA-55, TWCP-15416 
D042 Plutonium Processing at the Los Alamos Scientific Laboratory 
D043 Waste from Plutonium Conversion and Scrap Recovery Operations  
D044 Preparation and Development of Medical-Grade Plutonium-238 Fuels,  

July 1, 1967 - June 30, 1971 
D045 Preparation and Evaluation of Medical-Grade Plutonium-238 Fuels  

July 1, 1971- June 30, 1973 
D046 Plutonium-238 Fuel and Heat Source Development for Nuclear-Powered Artificial Heart 

Program July 1-September 30, 1976 
D047 Plutonium-238 Space Electric Power Fuel Development Program  

January 1-March 31, 1970
D048 Helium Release of Pu-238-Molybdenum Cermet Fuel 
D049 Initial Development and Characterization of Plutonia-Iridium Cermets 
D050 Data Sheets for PPO Radioisotopic Fuel 
D051 The Relationship of Fabrication Parameters to selected Properties of PuO2 

Radioisotopic Fuels 
D052 Waste Determination Report for Waste Stream TA-55-43 Lot No. 01 
D053 Plutonium Recovery At The Los Alamos Scientific Laboratory 
D054 Present Status of Plutonium Metal Production and Purification at Los Alamos - 1982 
D055 Radioactive Waste Management Site Plan, 1974 
D056 Plutonium Scrap Processing at the Los Alamos Scientific Laboratory 
D057 Status of Am-241 Recovery and Purification at Los Alamos Scientific Laboratory 
D058 Los Alamos National Laboratory Transuranic Waste Characterization Acceptable 

Knowledge Information Summary (AKIS)
D059 Acceptable Knowledge Operations Report for Plutonium Processing at the TA-21 DP 

West Facility (Draft Report) 
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D060 Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams 
D062 Los Alamos Scientific Laboratory Health, Safety, and Environment Manual, Chapter 

XVIII-Material Disposal 
D063 Acceptable Knowledge Summary report for Combustible/Noncombustible, Metallic, and 

HEPA Filter Waste resulting from Pu-238 Fabrication Activities 
D065 LANL Project 2010 Acceptable Knowledge Report - Acceptable Knowledge Operations 

Report for Plutonium-238 Processes at LANL Facilities 
D066 The Decommissioning of TA-21-153, A Ac-227 Contaminated Old Filter Building 
D067 Nuclear Criticality Safety in D&D Operations – A Los Alamos Experience 
D068 Decontamination and Demolition of a Former Plutonium Processing Facility’s Process 

Exhaust System, Firescreen, and Filter Plenum Buildings 
D069 A History of Waste Disposal at Technical Area 21, 1943 - 1978 
D070 Decontamination and Size reduction of Plutonium Contaminated Process Exhaust 

Ductwork and Gloveboxes 
D071 Upgrade and Performance Testing for the LINC Systems at TA-54 Area G 
D072 Retrieval Plan for TA-54, Area G TRU Waste Containing Corrugated Metal Pipes 

(CMP)  
D073 Project Management Objectives for Pit 9 TRU Waste  Retrieval  
D074 Retrieval Plan for TA-54, Area G TRU Waste for Pit 9 
D075 TA-54, Area G Pit 9 Waste Description 
D076 TA-54, Area G Pit 9 Waste Description 
D077 TA-54, Area G CMP Waste Description 
D078 TA-54, Area G Trenches A-D Waste Description 
D079 TA-54 Area G Documented Safety Analysis 
D080 Attachment A (Waste Analysis Plan) of the LANL Hazardous Waste Permit  
D081 LANL Waste Acceptance Criteria 
DR001 Discrepancy Resolution Form for Historical and Current RCRA Characterization and 

Assignment of EPA Hazardous Waste Numbers 
DR002 Discrepancy Resolution Form for Waste Stream Volume  Evaluation – TA-21 Mixed 

Heterogeneous Combustible and Non-Combustible Debris 
DR003 Acceptable Knowledge Source Document Discrepancy  Resolution – TA-21 

Homogeneous Solids Containing  Greater Than 50% Heterogeneous Debris  
DR005 Discrepancy Resolution Form for Historical and Current RCRA Characterization and 

Assignment of EPA Hazardous Waste Numbers for Waste Stream LA-MSG04.001 
M001 Table 1. TA-21 Plutonium Processing Operations, TA-21-Operations Report, 

Crosswalk to TA-55 Operations
M002 An excerpt from Archive generator's databases 95 drum 
M003 Waste Streams from Buildings TA-21, TA-55, TA-50, and TA-00 at LANL.  

Appendices B, C, D, E and F (Changes to Sampling Plan) 
M004 TA-55 NMT Waste Management System (CONCERT Database)  
M008 Excerpt from CONCERT Database 
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M009 AKIR Database Extracted DP West (TA-21) Radionuclides in Grams 
M010 Miscellaneous Material Safety Data Sheets (MSDSs) for Commercial Products and 

other Chemicals Identified in the TA-21 Processes 
M011 Radioactive Solid Waste Disposal (RSWD) Records for LA-MHD04.001 
M012 Radioactive Solid Waste Disposal (RSWD) Records from  TA-50 Documenting  

TA-21 Repackaged Waste  
M013 Evaluation of Additional Containers for LANL-10 Waste Stream LA-MHD04.001  

(TA-21) 
M014  Vent Date Information 6/26/2007 – 4/17/2008 
M015  TWSRs for Containers 80126, 80128, 80354, 80356, 80358, 80360, 80380, 80388  
M016  Pu-238 Storage Facility Logbook 
M017  CMPs Logbook Area T, TA-21 
M018  TA-54, Area G, Pit 9 Waste Information Spreadsheet 
M020 RSWD/TWSR Records for LA-MSG04.001  
M021 RSWD/TWSR Records for LA-MHD04.001 
P001 Plutonium Electrorefining 
P002 Button Breaking Press 
P003 Safe Operating Procedure for Pit Disassembly 
P004 Measuring Physical Properties 
P007 Pit Disassembly 
P009 Operating Instructions, Procedures, and Equipment for the Los Alamos Plutonium 

Electrorefining Plant 
P010 Prohibited Item Dispositioning in Dome 231 Permacon, and TA-54 Area G Sludge 

Remediation Activities 
P011 Processing Waste in the Waste Characterization Glovebox 
P012 Standard Waste Visual Examination and Prohibited Item Dispositioning 
P013 Trenches A – D Retrieval Operations 
P014 TA-54, Area G CMP Retrieval Operations 
P015 General Waste Management Requirements  
P016 Managing Radioactive Waste  
P017 Hazardous and Mixed Waste  
P018 Review and Completion of the TWSR  
P019 Waste Generator Guidance for Completing the TRU Waste  Storage Record (TWSR)  
P020  Waste Profile Form Guidance 
P021 Sort, Segregate, Size Reduction, and Repackaging 
P028 TA-54 Area G TRU SWB/Drum Operations 
P029 TA-54-231 PermaCon Upgrades 
P030 Sort, Segregate, Size Reduction, and Repackaging Activity 
P032 TA-54 Area G TRU Crate SSSR Activities 
P033 WCRRF Waste Characterization Glovebox Operations 
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P034 TA-54-375 TRU Oversized Box Processing Capability Project 
P035 MDA-B TRU Waste Container Packaging in SWBs 
P036 Waste Management Plan for Material Disposal Area (MDA) B 
P037 Waste Management Procedure for Environment Program TA-21 Closure Project 

Activities (U) 
U001 A Brief History of C-AAC 
U002 Memorandum to E.L. Albenesius, re:  Description of Mound and LASL Solid Pu-238 

Waste Stored at SRP 
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Figure 1. Location of Technical Areas  

 
 

Area G
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Figure 2. TA-21 Facility Map

 
 



CCP-AK-LANL-010, Rev. 6   Effective Date:  xx/xx/2013 
CCP Acceptable Knowledge Summary Report  Page 121 of 131 
 

Controlled 
Copy 

Figure 3.  DP West Building Map 
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Figure 4.  DP West Plutonium Recovery Operations Circa 1968  
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Figure 5.  DP West Plutonium Recovery Operations Circa 1975 
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Figure 6. TA-55 Plutonium Recovery Operations Circa 1979 
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Figure 7.  DP West Incineration Process Flow Diagram 
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Figure 8.  DP West Plutonium Metal Cycle 
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Figure 9.  DP West Plutonium Metal Production Flow Diagram 
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Figure 10.  LANL Ceramic Grade Plutonium Oxide Production Circa 1980 
 

 
  

Feed Hydroxide Slurry
from Plutonium Oxide

Production

Filtration and
0.1 M NaOH Wash

Dissolution

Acidity Adjustment to 7 M

Anion Exchange
Pu Removal

Distillation and
Acidity Adjustment to 0.5 M

Oxalate Precipitation

Filtration and
0.1 M Oxalic Acid Wash

Calcination to
Americium Oxide

800 °C

Cake

Effluent

Cake

LOS ALAMOS AMERICIUM OXIDE PRODUCTION 

 

Los Alamos
Los Alamos National Laboratory
Los Alamos, New Mexico 87545

Filtrate

Eluate

Filtrate

Pu to Recovery (IX) 

To LRIX 

1 M Oxalic Acid

7 M HNO3 
Column Wash

Count

Discard or Recycle



CCP-AK-LANL-010, Rev. 6  Effective Date:  xx/xx/2013 
CCP Acceptable Knowledge Summary Report Page 129 of 131 
 

Controlled 
Copy 

Figure 11.  Waste Repackaging and Prohibited Item Disposition Flow Diagram 
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Figure 12.  Below-Grade Drum Retrieval Flow Diagram 
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Figure 13.  Below-Grade Crate Retrieval Flow Diagram 
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1.0 EXECUTIVE SUMMARY 
 
This acceptable knowledge (AK) Summary Report has been prepared for the Central   
Characterization Program (CCP) for contact-handled (CH) transuranic (TRU) waste   
generated and managed by the Savannah River Site (SRS).  The waste described in   
this report was generated by operations in H-Canyon and HB-Line (HBL).  This report   
was prepared in accordance with CCP-TP-005, CCP Acceptable Knowledge 
Documentation (Reference 1), to implement the requirements of the Waste Isolation 
Pilot Plant Hazardous Waste Facility Permit, Waste Analysis Plan (WIPP-WAP) 
(Reference 3); and DOE/WIPP-02-3122, Transuranic Waste Acceptance Criteria for the 
Waste Isolation Pilot Plant (WIPP-WAC) (Reference 17). 
  
The WIPP-WAP AK requirements are addressed in CCP-PO-001, CCP Transuranic 
Waste Characterization Quality Assurance Project Plan (Reference 4).  The WIPP-WAC                
AK requirements are addressed in CCP-PO-002, CCP Transuranic Waste Certification 
Plan (Reference 8).  Additionally, this report provides the AK information required by 
CCP-PO-003, CCP Transuranic Authorized Methods for Payload Control  
(CCP CH-TRAMPAC) (Reference 6). 
 
The CCP is tasked with certification of TRU waste for transportation to and disposal at 
the Waste Isolation Pilot Plant (WIPP).  This report was developed in accordance with   
CCP-TP-005, which describes how AK is collected, reviewed, and managed by the   
CCP.  The CCP is responsible for collection, review, and management of AK 
documentation in accordance CCP-TP-005 and reviews and approves this AK 
Summary Report.  CCP maintains responsibility for this AK Summary Report and all   
CCP-TP-005 generated forms and records as Quality Assurance (QA) records.  In 
addition, CCP maintains a copy of the “historical source documents” as Non-QA 
records.  
 
The primary mission of the SRS has been to support national security as a major source 
of reactor-produced materials, including plutonium, uranium, neptunium, and other   
special nuclear materials for weapons manufacturing.  The primary function of  
H-Canyon has been the chemical separation of the isotopes Np-237 and Pu-238 from 
old SRS reactors and from uranium and plutonium scrap material received from off-site  
sources, all for dissolution and recycle to canyon facilities.  The HBL also receives   
plutonium and neptunium solutions and converts them to solid neptunium and plutonium   
oxides.    
 
This AK Summary Report, along with referenced supporting documents, provides a   
defensible and auditable AK record for the designated TRU waste streams from the 
HBL and H-Canyon.  The references and AK source documents used to prepare this 
report are listed in Sections 12.0 and 13.0.  The source documents cited throughout this 
report are identified by alphanumeric designations corresponding to a unique Source 
Document Tracking Number (i.e., C001, D001, DR001, M001, and P001).   
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This AK report includes information describing the facility’s history, configuration, 
equipment, process operations, and waste management practices.  Information 
contained herein was obtained from numerous sources, including facility safety basis 
documentation, historical document archives, generator and storage facility waste 
records and documents, and interviews with facility personnel.   
 
This report and supporting source documentation provide the mandatory waste program 
and waste stream-specific information required by the WIPP-WAP (Reference 3). 
 
2.0 WASTE STREAM IDENTIFICATION SUMMARY 
 
Site Where TRU Waste Was Generated:  
Savannah River Site 
Post Office Box 616 
Aiken, South Carolina 29802 
U.S. Environmental Protection Agency (EPA) Identification Number SC1890008989 
  
Facility Where TRU Waste Was Generated:    
 
H-Canyon, HBL 
 
Facility Mission:   
  
H-Canyon recovered Np-237 and Pu-238 from various fuel assemblies and purified, 
concentrated, and prepared them for further processing in the HBL facility.  The        
primary mission of HBL is to receive chemically separated solutions of radioactive 
materials (e.g., Np-237 and Pu-238) from the H-Canyon facility and convert them to 
solid neptunium and plutonium oxides.  HBL also dissolves solid scrap material from on   
and off-site (see Section 4.1.4).   
 
Waste Stream Descriptions:   
 
The waste streams described in this report are CH TRU wastes resulting from glovebox 
operations, material characterization, and associated re-packaging, decontamination, 
decommissioning, housekeeping, maintenance, and construction operations.  Each of 
the waste streams delineated in this report meet the WIPP-WAP waste stream 
definition.  The waste streams consist of waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single 
process or activity. 
 
Waste stream SR-W027-221H-HET consists of dry heterogeneous organic and 
inorganic debris.  The organic debris includes plastic (e.g., bottles), personal protective 
equipment (PPE) (e.g., gloves, shoe covers, lab coats, plastic suits), Plexiglas, wipes, 
labware, cardboard, wood, absorbed oil, paper, and other job control type waste.  The 
waste may also include small amounts of inorganic debris, such as metal components 
(e.g., hand tools, motors, small equipment), metal hardware and fittings, sealed 
sources, crucibles, glass, floor sweepings, and absorbent materials.  In addition, small 
quantities of poly bottles (100 milliliter [ml], 500 ml, 2 liter) containing immobilized liquids 
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are also present (see Section 5.4.1).  The two most prevalent radionuclides by mass are 
U-238 and Pu-238 (see Section 5.4.2).  Prohibited items include prohibited liquids, 
unpunctured aerosol cans, and sealed containers greater than four liters (see Section 
5.4.7).  The waste is packaged into 55-gallon drums and unlined standard waste boxes 
(SWBs).  The drums may have no liner, a fiberboard liner, or a 90-mil polyethylene liner 
(with or without the lid) (see Section 5.5).    
 
Waste stream SR-W027-221H-HEPA consists of High Efficiency Particulate Air (HEPA) 
filters, primarily 24-inches (in) by 24-in by 12-in in size that have been used to filter air  
from gloveboxes, rooms, and buildings associated with the operation of HBL.  This  
waste stream also includes pre-filters and secondary waste such as absorbent   
(e.g., Celite), air hoses and fittings, cardboard, coveralls, gloves (e.g., leather, rubber),  
mops and mop heads, paper, plastic (e.g., bags, shoe covers, suits, tubing), scrap  
metal, tape, tools, and wipes (see Section 6.4.1).  The two most prevalent radionuclides   
by mass are Pu-238 and Pu-239 (see Section 6.4.2).  Prohibited items include 
prohibited liquids (see Section 6.4.7).  Spent HEPA filters are packaged into unlined   
SWBs and standard large box 2s (SLB2s).  Pre-filters and secondary waste are   
packaged into 55-gallon drums.  The drums may have no liner, a fiberboard liner, or a 
90-mil polyethylene liner (with or without the lid) (see Section 6.5).  
 
Waste stream SR-W027-HBL-BOX consists of heterogeneous debris waste originally 
packaged in oversized or Black Boxes (waste in carbon steel boxes [CSBs]), stainless   
steel boxes, (large boxes), and other types of boxes and containers.  Due to the   
oversized dimensions of theses boxes, they did not meet the packaging acceptance 
criteria at WIPP.  SRS is currently repackaging this waste into WIPP compliant payload 
containers (e.g., SWB, SLB2s, and 55 gallon drums) (see Section 7.5).  This waste   
stream consists primarily of debris from glovebox decontamination and removal (D&R) 
efforts including large pieces of metal equipment and machinery, plywood boxes, 
plastic, tape, bags, PPE, and other organic debris.  The waste may also include small 
amounts of homogeneous solids such as Celite (diatomaceous earth), soda ash 
(sodium carbonate), and Oil-Dri (fuller’s earth and quartz) (see Section 7.4.1).  The two   
most prevalent radionuclides by mass are U-238 and Pu-239 (see Section 7.4.2).   
Prohibited items include prohibited liquids (see Section 7.4.5). 
 
Waste stream SR-W027-221H-HET-C consists of dry heterogeneous organic and 
inorganic debris.  The organic debris includes plastic (bottles and plastic sheeting), 
wipes, labware, paper, neutralization kits, wood, absorbent pads, cardboard, filters, and 
other job control type waste.  The waste may also include small amounts of inorganic 
debris, such as metal components (e.g., sources, hand tools, motors, small equipment, 
filters), metal hardware and fittings, glass, ceramics (Berl saddles) HEPA filters, and 
absorbent materials.  Neutralization kits consisting of poly bottles (100 ml, 500 ml,         
2 liter) containing immobilized liquids are also present (see Section 8.4.1).  Absorbents 
used to absorb liquids include Celite (diatomaceous earth), soda ash (sodium 
carbonate), or Oil-Dri (fuller’s earth and quartz).  The two most prevalent radionuclides 
by mass are U-235 and Pu-239 (see Section 8.4.2).  Prohibited items include prohibited 
liquids (see Section 8.4.4).  Waste was typically packaged in 30-gallon drums, plastic 
bags, or in plastic-lined containers (e.g., 5-gallon metal cans) which were placed into 
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55-gallon drums; however, waste may also be packaged in SWBs.  The drums may 
have no liner, a fiberboard liner, a 90-mil polyethylene liner (with or without the lid)  
(see Section 8.5).  
  
Waste stream SR-W027-221H-HET-D consists of heterogeneous debris as well as 
cemented material in 1-gallon pails.  The organic debris includes swipes, plastic bags, 
plastic bottles, and rubber gloves.  This waste will also include inorganic cemented 
desicooler material in 1-gallon pails (less than 50 percent by volume) (see            
Section 9.4.1).  The two most prevalent radionuclides by mass are U-235 and U-238 
(see Section 9.4.2).  Prohibited items include prohibited liquids (see Section 9.4.4).  
Waste was packaged in plastic bags or in plastic-lined containers (e.g., 1-gallon pails) 
which were placed into 55-gallon drums.  The drums may have no liner, a fiberboard 
liner, or a 90-mil polyethylene liner (with or without the lid) (see Section 9.5). 
 
Waste stream SR-W027-221H-HOM is comprised primarily of liquids and sludges on 
absorbent (e.g., Oil-Dri, Celite, NoChar or soda ash).  The waste may also include small 
amounts of debris materials identified in waste streams SR-W027-221H-HET, which 
has been replaced by SR-W027-221H-HET-C (some of these containers were originally 
identified as debris) (see Section 10.4.1).  The two most prevalent radionuclides by 
mass are Pu-239 and U-235 (see Section 10.4.2).  Prohibited items include prohibited 
liquids (see Section 10.4.5).  Waste was packaged in plastic bags or in plastic-lined 
containers (e.g., 5-gallon metal cans, 30-gallon plastic tubs) which were placed into    
55-gallon drums.  The drums may have no liner, a fiberboard liner, or a 90-mil 
polyethylene liner (with or without the lid) (see Section 10.5).   
   
Hazardous constituents vary by waste stream and include F-listed solvents, toxicity 
characteristic D-codes, and U-listed waste.  Table 2-1, Waste Stream Summary, 
summarizes EPA hazardous waste numbers (HWNs) for the waste streams described 
in this report.  The basis for EPA HWN assignments is provided in Sections 5.4.3, 5.4.4, 
6.4.3, 6.4.4, 7.4.3, 8.4.3, 9.4.3, and 10.4.3. 
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Table 2-1.  Waste Stream Summary  
 

Waste Stream ID 
Number Description 

Annual Transuranic 
Waste Inventory Report 
(ATWIR) Waste Stream 

ID Number 
Applicable HWNs 

SR-W027-221H-HET Hazardous debris 
waste 

SR-W027-221H-HET D006, D008, D009, 
D019, D022, D029, 
D039, D040, D043, 
F001, F002, F003, 
F005, U133 

SR-W027-221H-HEPA HEPA filters  SR-W027-221H-HEPA      
        

D006, D007, D008, 
D009, D011, D019, 
D022, D029, D035, 
D039, D040, D043  

SR-W027-HBL-BOX D&R waste and 
equipment in 
boxes 

SR-W027-HBL-BOX-A  D006, D007, D008, 
D009, D011, D019, 
D022, D029, D043, 
F002, F005, U133 

SR-W027-221H-HET-C Hazardous debris 
waste without 
listed solvents 

SR-W027-221H-HET-C   D006, D007, D008, 
D009, D011  

SR-W027-221H-HET-D Hazardous debris 
waste and 
cemented scrap 

SR-W027-221H-HET-D*  D006, D007, D008  

 SR-W027-221H-HOM Absorbed liquid 
waste 

SR-W027-221H-HOM D006, D007, D008, 
D009, D011, D019, 
D022, D029, D043, 
F002, F005, U133 

*SR-W027-221H-HET-D was last tracked in the 2010 ATWIR (Reference 18).  The 2013 ATWIR update does not   
include this waste stream because it has shipped to WIPP; therefore the inventory is no longer in the inventory report.  
 
SR-W027-221H-HET 
 
Summary Category Group:  S5000 – Debris Waste 
 
Waste Matrix Code Group: Heterogeneous Debris Waste 
 
Waste Matrix Code: S5440 – Predominantly Organic Debris      

(as defined in Section 5.4.1) 
  
Layers of Confinement: Maximum number of layers:  6.  See detail on 

packaging in Section 5.5. 
 
TRUPACT-II Content Code:  SR 125/225    
 SQ 154   
 
This waste stream is described in greater detail in Section 5.0. 
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SR-W027-221H-HEPA 
 
Summary Category Group:    S5000 – Debris Waste 
 
Waste Matrix Code Group:   Filters 
 
Waste Matrix Code:  S5410 – Composite Filter Debris (as defined 

in Section 6.4.1) 
 
Layers of Confinement: Maximum number of layers:  5.  See detail on 

packaging in Section 6.5. 
 
TRUPACT-II Content Code: SR 119/219  
 
TRUPACT-III Content Code: SR 425    
 
This waste stream is described in greater detail in Section 6.0.  
  
SR-W027-HBL-BOX 
 
Summary Category Group:   S5000 – Debris Waste 
 
Waste Matrix Code Group:  Heterogeneous Debris Waste 
 
Waste Matrix Code:  S5400 – At least 50 percent by volume debris 

(as defined in Section 7.4.1) 
 
Layers of Confinement: Maximum number of layers:  6.  See detail on 

packaging in Section 7.5. 
 
TRUPACT-II Content Code:   SR 125/225    
 SQ 154 
 
TRUPACT-III CONTENT CODE:               SR 425 
 
This waste stream is described in greater detail in Section 7.0. 
 
SR-W027-221H-HET-C 
 
Summary Category Group:  S5000 – Debris Waste 
 
Waste Matrix Code Group: Heterogeneous Debris Waste 
 
Waste Matrix Code: S5400 – At least 50 percent by volume debris 

(as defined in Section 8.4.1) 
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Layers of Confinement: Maximum number of layers:  4.  See detail on 
packaging in Section 8.5. 

 
TRUPACT-II Content Code:  SR 125/225    
 SQ 154   
 
This waste stream is described in greater detail in Section 8.0. 
 
SR-W027-221H-HET-D 
 
Summary Category Group:    S5000 – Debris Waste 
 
Waste Matrix Code Group:   Heterogeneous Debris Waste 
 
Waste Matrix Code:  S5400 – At least 50 percent by volume debris 

(as defined in Section 9.4.1) 
 
Layers of Confinement: Maximum number of layers:  3.  See detail 
 on packaging in Section 9.5. 
 
TRUPACT-II Content Code: SR 125/225  
 SQ 154 
 
This waste stream is described in greater detail in Section 9.0.  
 
Waste Stream SR-W027-221H-HOM  
 
Summary Category Group: S3000  

 
Waste Matrix Code Group: Solidified Inorganics 
 
Waste Matrix Code: S3110 – Inorganic Particulates (as defined in 

Section 10.4.1) 
 

Layers of Confinement: Maximum number of layers:  4.  See detail on 
packaging in Section 10.5. 

 
TRUPACT-II Content Code: SR 127/227    

 
This waste stream is described in greater detail in Section 10.0.  
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3.0 ACCEPTABLE KNOWLEDGE DATA AND INFORMATION 
 
TRU waste destined for disposal at the WIPP must be characterized prior to shipment.  
Development of knowledge of the waste materials and processes that generate and 
control the waste is required to provide a clear and convincing argument about the 
characteristics of each waste stream.  The AK characterization documented herein 
complies with the requirements of the WIPP-WAP (Reference 3) and was developed in 
accordance with CCP-PO-001 (Reference 4) and CCP-TP-005 (Reference 1). 
 
These waste streams were characterized using AK from a variety of sources.  
Controlled H-Canyon/HBL facility and SRS TRU Waste Certification Program 
documentation effective during the period of waste generation was used, as were 
facility-specific safety analysis reports, facility operating procedures, Radioactive Solid 
Waste Burial Ground Records (BGRs), TRU Waste Package Data Forms (TWPDs), 
Transuranic Waste Container Characterization Forms (TWCCs) also referred to as 
Operation Safety Requirement (OSR) 29-90 forms, Black Box Repackaging forms, site 
and facility procedures, and Material Safety Data Sheets (MSDSs).  Specific revisions of 
controlling documentation in effect during generation and processing of waste from 
these streams were obtained and used where available.   
 
The references and AK sources used to prepare this report are listed in                    
Sections 12.0 and 13.0, respectively.  The AK sources referenced within this report         
by alphanumeric designations (e.g., C001, D001, DR001, M001, and P001) correspond 
to the Source Document Tracking Number using the following convention: 
 
• C – Correspondence 
• D – Documents 
• DR – Discrepancy resolution 
• M – Miscellaneous 
• P – Procedures and Published documents 
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4.0 REQUIRED PROGRAM INFORMATION 
 
This section presents the mandatory TRU waste program information required by the 
WIPP-WAP for waste streams generated in H-Canyon and HBL (Reference 3).  This 
section provides a description of the facility and operations associated with the 
generation of TRU waste.  Included is a description of the H-Canyon and HBL, 
summary of the mission, defense determination, and descriptions of operations 
associated with the generation of waste streams described in this report. 
 
4.1 Facility Location, Description, and Mission 
 
4.1.1 Facility Location 
 
SRS is located in southwestern South Carolina on an approximately circular tract of 
about 300 square miles and occupies parts of Aiken, Barnwell, and Allendale counties 
(References D034, D052, M054).  The H-Canyon separations facility in H-Area is 
located near the center of the SRS.  It is the principal chemical unit in this area and 
contains a remotely serviced and operated Canyon Facility and the directly serviced and 
operated HBL Recovery and Finishing Facility (Reference D124).  Maps denoting the 
location of the site, H-Area, and the H-Canyon/HBL facility within H-Area are included 
as Figure 1, Savannah River Site Geographic Location and Figure 2, Location of the   
200-H Area and Burial Ground within Savannah River Site. 
 
The Radioactive Waste Burial Ground (RWBG) and Solid Waste Management Facility 
(SWMF) are solid waste storage sites, centrally located in E-Area at the SRS, in which 
all radioactive solid waste produced at the plant has been stored or disposed (See map 
in Figure 3, Savannah River Site E-Area Map), including TRU waste from HBL  
(References D016, D030, M031, P057). 
 
4.1.2 Facility Description 
 
H-Canyon is a Class I, reinforced concrete, blast-resistant structure.  The primary 
function of H-Canyon is the chemical separation of specific isotopes from irradiated 
reactor material.  The chemical separations operations are conducted in two parallel 
canyons in the H-Canyon facility designated the Hot Canyon and Warm Canyon.  The 
H-Canyon facility also contains the plutonium and neptunium finishing facilities known   
as HBL (References D052, D124).    
 
Historically, the HBL facility has operated in both the Old HB-Line (OHBL) (until 1984) 
and the New HBL (from 1985 to present) (References D003, D004, D027, D056).  
These operations are located on the upper floors of the H-Canyon facility in the 200-H 
Separations Area.    
 
The RWBG/SWMF consists of two burial grounds:  Old Burial Ground, active from  
1953 to 1972 and occupying 76 acres (Reference D044); and the Solid Waste Disposal 
Facility (SWDF), opened in 1974 and occupying 119 acres (References D016, D030).  
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4.1.2.1 H-Canyon 
 

The general layout of H-Canyon consists of two parallel canyons separated by a center 
portion of four levels.  The two parallel canyons contain high activity materials and low 
activity materials and are designated the hot canyon and the warm canyon.  Each 
canyon includes a single row of process tanks.  The center section is largely a service 
and process auxiliary area.  The first level has change rooms, services, maintenance 
facilities, and cold feed preparation equipment.  The second level contains the pipe 
gallery, mask and tool decontamination room, and canyon air supply fan room.  The 
third level houses the feed tank gallery and sample aisles, and the fourth level includes 
the control room and general office space (Reference D124). 
 
4.1.2.2 Old HB-Line  
 
This area of the H-Canyon structure was referred to as OHBL.  OHBL was located on 
the third and fourth levels of the canyon building and operated from 1963 to 1983, 
producing radioisotopic heat source Pu-238 (References D004, D027, D116).  The 
OHBL’s main function was dissolution of scrap materials for recovery and conversion of 
feed solutions from H-Canyon into plutonium and neptunium oxides (References D052,   
D058).   
 
Three independent operations, Neptunium dioxide (NpO2), Plutonium dioxide (PuO2),   
and Scrap Recovery, were incorporated into HBL and are briefly described below  
(Reference D052, M069): 
 
• The neptunium Process converted Np-237 solutions received from F- and   

H-Areas into Np-237 dioxide product. 
 
• The plutonium Process converted Pu-238 solutions into a plutonium dioxide   

product. 
 
• The Scrap Recovery Process recovered U-233, U-235, Pu-238, Pu-239, and 

Np-237 from local and off-site scrap. 
 
Process operations in OHBL were permanently suspended in 1983, with 
decommissioning and deactivation operations commencing in 1984 (References D004, 
D027, D058).  Some process equipment from OHBL was not decommissioned and 
continues to be used as part of the New HBL Phase II processing (References D003, 
D058).  
 



CCP-AK-SRS-4, Rev. 16 Effective Date:  02/06/2014 
CCP Acceptable Knowledge Summary Report  Page 26 of 214 
 

Controlled 
Copy 

4.1.2.3 New HB-Line 
 
The New HBL, located on the fifth and sixth levels of H-Canyon, was designed to 
replace the aging OHBL production facility (References D003, D056, D116).  Built in the 
early 1980s in part of the H-Canyon Building, HBL is also a large, reinforced concrete 
structure.  New HBL consists of the following (References C105, D005, D005A, D050, 
D052, D058, D067, D092):   
 
 Scrap Recovery Facility (Phase I);  

 
 Neptunium Oxide Facility (Phase II);   

 
 Plutonium Oxide Facility (Phase III);   

 
 Waste Handling Facility, which was converted to an analytical laboratory  

operating since 1991;   
 
 An office building; 
 
 Areas for support processing and service equipment. 
  
4.1.3 Process Equipment Description 
 
4.1.3.1 H-Canyon 
 
The primary equipment associated with H-Canyon operations includes that for fuel 
receipt and storage, dissolving, head end, solvent extraction, evaporation, ion 
exchange, and waste handling (Reference D124).  The majority of the waste generated 
in H-Canyon is high activity low-level waste.  The small amount of TRU waste from      
H-Canyon originated from the frames, the sample aisles, the removal of the sample   
aisle equipment, and the repackaging of Berl saddles from the dissolver off-gas system 
(References 20, C202, C203).  
 
Frames I-H and II-H are box-like steel structures sized to fit within a canyon module.  
Each frame contains ion exchange columns and process tanks.  The bottom of each 
frame is completely enclosed with stainless steel sheet metal to form a sump for the 
collection of overflow or spillage from within the frame (Reference D124). 
 
There are 45 samplers for the hot canyon and 38 for the warm canyon process vessels   
located in the third level sample aisles which run longitudinally along both sides of the 
feed gallery.  A sampling assembly consists of a canyon jumper (two 1/8-in lines and   
two 1/2-in lines), for connecting a canyon vessel nozzle to a cold wall nozzle, embedded   
piping from the cold wall nozzle to the sample aisle, and a shielded sampler.  The 
sampler unit contains a jet, auxiliary piping, a pneumatic lift, a carriage, and a door stop 
containing a sample vial (provided with a self-sealing diaphragm covering the top of the   
vial).  The sampler box is 24-inches long, 25-inches wide, and 29-inches high            
(hot canyon samplers have internal heavy lead shielding on the top and sides) 
(Reference D124). 
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H-Canyon was equipped with two chemical dissolvers and an electrolytic dissolver.  
Feed material containing components that could not be dissolved chemically in nitric 
acid were dissolved electrolytically.  Volatiles generated during dissolution from all 
dissolvers were ducted to the dissolver off-gas system.  This system included iodine 
reactors designed to remove radioactive iodine (I-129) from the off-gas. The off-gas 
entered the reactor cartridge where radioactive iodine was removed by contacting a bed 
of silver nitrate-impregnated reaction media.  The media consisted of ceramic  
saddle-shaped pieces called Berl saddles.  Silver iodide and silver iodate were formed 
in the reaction (References 20, D124, M179). 
 
4.1.3.2 Old HB-Line  

 
The OHBL facility contained both shielded and unshielded tanks, transfer lines, 
glovebox enclosed precipitation and furnace stations, material transfer, and waste 
treatment and packaging stations.  The facility processed Np-237, Pu-239, U-233,  
U-235, and Pu-238 (Reference M069).      
 
Process Cabinets/Gloveboxes 
 
Solutions, powders, and process equipment, such as dissolvers and tanks, were 
enclosed in ventilated cabinets to prevent the spread of radioactive materials.  Cabinets 
were kept at slightly reduced pressure compared to the process rooms to ensure that 
any air leakage was into the cabinet and not out into the surrounding room.  The 
cabinets were generally fabricated by covering a steel frame with clear acrylic, clear 
polycarbonate, glass, or stainless-steel panels.  The process cabinets were of  
two types:  dry cabinets and wet cabinets.  Solid materials, such as precipitates and 
powders, were processed in dry cabinets, which were sealed to ensure containment of 
fine particles.  Solutions were processed in wet cabinets.  Wet cabinets were not 
generally sealed because the solution tanks provided the primary containment.  Dry 
cabinets were ventilated with filtered room air, and wet cabinets were ventilated with 
nonfiltered room air.  Glove ports were provided in many cabinet-face panels to permit 
manual operations and repairs.  Bag ports were provided to permit transfer of materials 
in and out of the cabinets (References D052, D058).  
 
Radioactive solutions were transferred between cabinets in process pipes enclosed in 
stainless-steel ducts.  On horizontal runs, the tops of the ducts were acrylic or 
polycarbonate to aid in visually locating leaks.  High-level alarms were positioned at 
convenient low points to which the liquid might drain.  To prevent liquid from flowing to 
other low points, dams were placed in the ducts (Reference D052).  
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Moveable platforms were used to enable operators to reach valve handles and 
samplers.  The catwalk could be moved out of the way when the cabinet was opened 
for maintenance.  Some of the cabinets that faced the room were shielded with lead 
panels.  Shielding was also provided in front of each anion-exchange column.  The 
shielding consisted of lead sheets mounted in stainless-steel frames.  The cabinet sump 
was constructed of Type 304L stainless-steel welded to the cabinet frame      
(Reference D052). 
  
4.1.3.3 New HB-Line 
 
Primary operating equipment within the New HBL is designed and fabricated of 
corrosion resistant material, depending on the operation and corrosive(s) being 
contacted.  Most materials of construction are Type 304L stainless-steel.  Plastics, 
precious metals, and special alloys, such as Hastelloy and Inconel, are used in 
locations where warranted by service conditions.  A description of individual pieces of 
major process equipment is presented below (References D003, D052).   
 
Gloveboxes 
 
Phase I consists of two parallel glovebox lines that are mirror images of each other with 
operating sides facing outward and maintenance sides facing inward.  Each line 
consists of three glovebox sections, a product entry station, and four wing cabinets. 
Glovebox sections contain the charge preparation areas, valves, product filters, most of 
the piping, and other miscellaneous equipment.  The wing cabinets contain the 
dissolvers, filtrate tank, and product hold tanks; and along with the entry hood, protrude 
from the glovebox lines into the maintenance area.  Radiation shielding generally 
consists of water jackets, lead on the gloveboxes, and cabinet windows layered with 
plate glass, Plexiglas, and leaded glass.  The dissolver and product transfer glovebox 
contain only lead shielding with leaded glass on the window (References D003, D058).  
 
Phase II consists of two glovebox lines with eight gloveboxes, two wing cabinets,  
four operating areas, two maintenance areas, and two bag-out rooms.  These lines 
provide different functions, with the operating sides facing outward and the maintenance 
sides facing inward.  The glovebox sections contain valves, product filters,  
ion-exchange columns, piping, and other miscellaneous equipment.  The wing cabinets 
are parallel to the glovebox lines in the maintenance areas and contain filtrate tanks, 
precipitators, concentrate tanks, and recycle tanks.  Radiation shielding generally 
consists of lead on the gloveboxes and leaded glass windows.  The plutonium resin    
column cabinets require water jackets and lead; Plexiglas and leaded glass are used in 
the windows (Reference D058). 
 
Phase III houses only one glovebox line.  Shielding is very similar to Phase I and 
generally consists of lead on the gloveboxes and acrylic/leaded glass windows 
(References D003, D056, D058). 
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The Waste Handling Facility includes the Analytical Laboratory with lab gloveboxes and 
a waste handling cabinet consisting of a glovebox line containing waste handling 
equipment (Reference D058). 
 
Process Vessels 
 
The process vessels in Phase I, Phase II, and Phase III are constructed of Type 304L 
stainless-steel.  Process vessels for Phase I include:  dissolvers, product filters, product 
hold tanks, filtrate tanks, sump, and sump draw-off tank (References D003, D058).  
 
Process vessels for Phase II include:  product receipt and adjustment tanks, sump 
draw-off tanks, column feed tanks, resin columns, concentrate tanks, recycle tanks, 
precipitator feed adjustment tanks, precipitators, filters, filter boat station, filtrate tanks, 
spent resin catch tanks, and calcination furnaces (Reference D058). 
 
Process vessels for Phase III include:  product receipt and adjustment tanks, 
precipitators, filter station assembly, two filtrate tanks, and calcination furnaces 
(References D003, D056, D058). 
 
Process vessels in other areas of New HBL include feed receipt tanks and sump    
draw-off tanks.  The Waste Handling Facility consists of two liquid waste storage tanks 
(Reference D058). 
 
Air Jets 
 
Air jets, instead of vacuum pumps, are used to create the vacuum required for process 
transfers.  An air jet is a venturi-like tube through which air is passed to create a 
vacuum in a line connecting at the side of the tube (References D003, D058).    
 
Eductors 
 
For Phase I, transfers of product from the hold tanks to the H-Canyon are made with 
another jetting device called an eductor.  The eductor’s operation is similar to the air jet; 
however, the motive fluid for the eductor is dilute nitric acid (References D003, D058).  
 
Miscellaneous Equipment 
 
The following equipment is located in the Calorimetry Room:  twin water bath 
calorimeters, analytical balance and vibration stand, and instruments providing 
electronic data collection and controls for the calorimeters.  There is a welding machine, 
located in the welding room of Phase III, which consists of several individual pieces of 
equipment (Reference D056). 
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4.1.4 Facility Mission and Defense Waste Assessment 
 
Based on guidance from the DOE, a TRU waste is eligible for disposal if it has been   
generated in whole or in part by one of the atomic energy defense activities listed in   
Section 10101(3) of the NWPA (Reference 2).  The primary mission of the SRS has   
been to support national security as a major source of reactor-produced materials, 
primarily tritium, plutonium, heavy water (deuterated), and other special nuclear   
materials for weapons manufacturing.  The mission was broadened over the years to 
include the production of other radionuclides, such as Np-237 and Pu-238.  The mission 
of H-Canyon is the recovery of enriched uranium from several types of reactor fuel 
assemblies as well as recovering Np-237 and Pu-238 from various fuel assemblies.  
The neptunium and plutonium are purified, concentrated, and prepared in H-Canyon for 
further processing in the HBL facility (References D034, P004).  
 
Although much of the information related to products from HBL is classified 
(Reference C152), it can be said that the SRS mission meets the criteria of an atomic 
energy defense activity (i.e., defense nuclear materials production) (Reference 7).  
Radioactive material produced in the HBL was transferred to numerous sites within the 
U.S Department of Energy (DOE) complex (e.g., Lawrence Livermore National 
Laboratory [LLNL], Los Alamos National Laboratory [LANL] formerly known as Los 
Alamos Scientific Laboratory, Mound Laboratory, Oak Ridge National Laboratory 
[ORNL], and others) (References C096, C098, C152, M094), where it was used in 
various initiatives and projects.  Scrap material from these facilities was returned to HBL 
Scrap Recovery for recycle (References C091, C116, C152, M073, M082, M094, M095, 
M096).  Off-site facilities that returned scrap material to the SRS are LANL, Mound 
Laboratory, Allied-General Nuclear Services, National Institute of Standards 
Technology, General Sciences, U.S. Department of Defense (DOD), and Knolls Atomic 
Power Laboratory.  Scrap material came to the Central Scrap Management Office at 
SRS.  One memo from Mound stated that all material shipped to SRS on Scrap 
Declarations was produced at SRS or Hanford (Reference M082).  This included some 
enriched uranium (EU)/plutonium scrap from Hanford and possibly from Argonne   
National Laboratory-East.  Recovered uranium cycled between SRS and Oak Ridge.   
Scrap material also came from the SRS F-Area Material Storage (FAMS) Facility 
(References C116, D053).  
 
At a presentation for the EPA in November 1993, dismantlement and decontamination 
(D&D) of the OHBL was discussed and facility production campaigns were described as 
follows:  from 1954-1956, Pu-239; from 1961-1984, Neptunium Oxide production as well 
as U-233, U-236, low assay Pu-238, and Pu-239; 1965-1984, Pu-238 Oxide; and  
1972-1984, Scrap Recovery (Reference M021).  These campaigns are described in 
more detail below.   
 
Beginning as early as 1954, the OHBL produced Pu-239 for use in the assembly of 
atomic weapons (References C091, M021).  By the 1960s, other materials, such as  
Pu-238 were produced for defense use.  Neptunium was also produced and ultimately 
incorporated in new reactor targets where it was re-irradiated for production of Pu-238.  
Throughout the 1970s, 1980s, and 1990s, Pu-238 was used for both defense mission 
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and nondefense applications, such as the space program (References C091, C098, 
C152).  Generally though, much of the Pu-238 material produced at HBL was used for 
national defense applications.  New HBL began operations by recovering some                 
Pu-238 that was used in Navy diving suits.  This material originated from the OHBL 
(Reference C105).  In 2004, neptunium processing started up again in Phase II to   
convert neptunium solutions into an oxide.  The oxide is shipped to the Idaho National   
Laboratory (INL) for eventual use in space power systems that will support both space 
and national security missions (References D109, D111, D112, D113, M131).   
 
Although most of the material produced since 1972 went to the FAMS and/or space 
programs (including the Multi Hundred Watt Program), the original mission in                
Phase III was to produce defense-related Pu-238 for LANL (Reference D005).  From  
1979 through 1997, Pu-238 oxide supplied by SRS was processed at LANL for 
development tasks, heat source fabrication for the Milliwatt Generator (MWG) Program, 
and National Aeronautics and Space Administration (NASA) (References C116, D046, 
D051, D080).  From 1981 to 1990, many MWG heat sources were fabricated at LANL 
for assembly into the MWG radioisotope thermoelectric generators (RTGs).  The 
battery-like RTGs provide power for permissive-action links, a family of devices that 
reduce the possibility of obtaining detonation from a nuclear warhead.  The United 
States Military’s need for a rugged, reliable power source with a long life was met with 
the RTG.  According to one individual who worked in Separations Technology in 
the1970s, Pu-238 material was used by the Army, Navy, and others, and a lot of  
Pu-238 did find use in military applications (References C098, D046, D051).  
HBL operations also related to providing material for NASA (References D004, M021, 
M022) included dissolving Pu-238 material received from foreign countries in                 
Phase I and processing through Cassini at SRS in Phase III, and then to Idaho,          
Mound and LANL where they were used to fabricate generators (References C105, 
C152).  Historically, reactors at SRS produced all of the United States Pu-238 until the 
late 1980s. 
 
Other materials used for defense missions and processed in HBL include:                         
U-233, Pu-242, and Np-237.  In addition, U-233 material was sent to ORNL in about 
1970 to be used for a defense-related campaign for Admiral Rickover.  There was a                    
1980 Pu-242 campaign that was defense-related (References C098, D043).                    
Np-237 that went to Rocky Flats from 1977 to 1984 was used for a defense mission 
(Reference M094). 
 
Many of the operations at H-Canyon/HBL have been described as related to defense 
nuclear materials production (Reference C091).  That function alone would identify the 
waste as coming from an atomic energy defense activity (Reference 7).  It also seems 
evident that any TRU waste resulting from the management of weapons-grade (WG) 
material and from heat-source Pu-238 material was not segregated and, therefore, was 
commingled during processing in the HBL cabinets and gloveboxes.  According to one 
HBL subject matter expert, there were no distinctions made between heat source 
materials produced for space versus defense materials.  For example, Pu-239 material 
that was reworked in Phase I Scrap Recovery may have been defense-related because 
FB-Line Pu-239 sweepings that were worked in 1985 and 2001 were known to be 
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defense related (the mission of FB-Line was solely to produce WG plutonium for  
weapons applications, and this activity was by-products management) 
(Reference C105).  Also, the waste would have been commingled because there was 
no distinction made as to whether the material came from defense or non-defense 
applications, as in the case of scrap material returned from several sources 
(Reference C091).  Phase I continued to process FB-Line defense materials in 2006 to 
support deactivation of that facility (Reference D113). 
 
4.1.5 Spent Nuclear Fuel and High-Level Waste Assessment 
 
Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act (LWA)            
(Reference 10), prohibits the disposal of spent nuclear fuel and high-level waste, as   
defined by 42 U.S.C. 10101, Nuclear Waste Policy Act of 1982 (NWPA) (Reference 2), 
at WIPP.  “High-level waste” is defined by the NWPA as “the highly radioactive material 
resulting from the reprocessing of spent nuclear fuel, including liquid waste produced 
directly in reprocessing and any solid material derived from such liquid waste that 
contains fission products in sufficient concentrations, and other highly radioactive 
material that the Commission, consistent with existing law, determines by rule requires 
permanent isolation.”  According to the NWPA, spent nuclear fuel is “fuel that has been 
withdrawn from a nuclear reactor following irradiation, the constituent elements of which 
have not been separated by reprocessing.  The DOE M 435.1-1, Radioactive Waste 
Management Manual (Reference 11), expands on this definition to clarify that “test 
specimens of fissionable material irradiated for research and development only, and not 
production of power or plutonium, may be classified as waste, and managed in 
accordance with the requirements of this order when it is technically infeasible, cost 
prohibitive, or would increase worker exposure to separate the remaining test 
specimens from other contaminated material.”     
 
In the H-Canyon process, spent nuclear fuel is dissolved and the acidic solutions are 
transferred to first-cycle and second-cycle solvent extraction where they are contacted 
with the solvent (tributyl phosphate and n-paraffin).  The product material separates into 
the solvent, and the highly radioactive fission products remain in the acidic solutions.  
The product-bearing solvent is scrubbed to purify it, and the components are stripped 
back into an aqueous stream which is further processed to separate and concentrate 
Np-237 and Pu-238 which are transferred to HBL for conversion into oxides.  The waste 
acidic solutions containing highly radioactive fission products exit the solvent extraction 
process as a raffinate stream that is neutralized and transferred outside the building to 
the high level waste tank farm.  The waste header outside the building is the point 
where the acidic solutions are declared high-level waste (References D052, D121, 
D124, D125, D126).  Although H-Canyon generated high-level waste, the Berl saddles 
included in this waste stream are not considered high-level waste.  DOE manual   
435.1-1 indicates that wastes produced upstream of the separation processes, from 
such operations as chemical or mechanical decladding, fuel dissolution, or cladding 
separations are not high-level waste (Reference 11). Therefore, the waste streams 
described in this report are not spent nuclear fuel or high-level waste, and are eligible 
for disposal at WIPP. 
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4.2 TRU Waste Management 
 

Beginning in 1965, waste packages with alpha activity less than 0.1 curies (Ci) were  
placed in alpha-designated trenches beneath earthen cover (References C069, D010, 
D013, M028, P057), while waste with greater than 0.1 curies per package (Ci/pkg) was  
placed in retrievable storage culverts (See Figure 4, History of SRS Waste Management  
Practices) (References M028, P046).  During the 1970s, the procedures DPSOP-40 
(Reference P057) and DPSOL 241-FH-40 (Reference P056) contained directions for 
generator site and waste management personnel to complete BGRs, on which volume, 
isotopic quantity, and description was entered.  All drums were required to be labeled 
and assayed.  To ensure traceability to the generating facility and corresponding 
characterization, drums were assigned a unique file sequence number (FSN).  This 
number appears on each of the forms, and on a die-stamped stainless-steel or 
aluminum write-on tag, attached by wire to each drum or in each drum (References 
C075, P050, P054, P056). 
  
TRU waste generated between December 1972 and March 1986 was managed by the 
Separations Department (and later Waste Management), within E.I. DuPont de 
Nemours and Company, the SRS management and operations contractor at the time.  
The Separations Department managed and controlled the operation and security of the 
RWBG/SWMF and maintained permanent records and maps in order to inventory, 
locate, and identify stored waste (References D010, D011, D013, D016, D018, D030, 
P057).  
 
In about 1974, SRS further segregated and identified waste according to activity level 
and combustibility.  TRU waste, including classified waste (Reference P062), with alpha 
activity greater than10 nanocuries per gram (nCi/g) and greater than 0.1 Ci/pkg was  
placed in retrievable storage in response to U.S. Atomic Energy Commission (AEC) 
directives (References C054, D031, M028).  Also in 1974, drums estimated to contain 
greater than 0.5 Ci were placed inside concrete culverts (References C063, C079, 
D009, M028, P051, P054).  Prior to 1974, the criterion was 0.1 Ci/drum  
(References C069, D010, M028, P057).  Each culvert used for higher activity 
concentration drum storage held up to 14 55-gallon drums (Reference D014).  The 
containers of waste (culverts and drums) were ultimately placed on sloped concrete 
pads (TRU pads No. 2-5) and one asphalt pad (pad No. 1), which were covered with 
approximately 4 feet (ft) of soil.  These were referred to as “mounded pads”  
(References M037, M055).  The containers were intended to remain on the pad until 
retrieved for processing and disposal at WIPP (References C048, D012, D018, D026, 
D029). 
 
The practice of mounding over TRU waste pads was discontinued in 1985  
(References C050, C058).  Waste generated since 1986 is stored on concrete pads 
(TRU pads No. 6-19) without being covered with soil (References M040, M047, M055).    
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The DOE Savannah River Operations Office approved DOE Order 5820.2 in 
November, 1985 (Reference C077).  This action changed the definition of TRU waste at 
SRS.  Waste Management planned to dispose/store TRU contaminated waste as 
follows:  
 

1) Less than 10 nCi/g – continue the practice of trench burial  
 
2) 10 – 100 nCi/g – Greater Confinement Disposal (GCD) 

 
3) Greater than 100 nCi/g – above ground retrievable storage  

 
It should be noted that the plan to use GCD for disposal of 10 – 100 nCi/g waste was 
not implemented.  The waste disposed in GCD was low-level waste and was not 
managed as TRU waste (References C134, C165, D020).  
 
TRU waste at the SRS HBL facility was generated from radiochemical, analytical 
laboratory, and research operations (References D027, D031).  Prior to initiation of a 
TRU waste certification program in early 1986 and placement on Resource 
Conservation and Recovery Act (RCRA) Interim Status in May 1987, SRS managed the 
generation of TRU wastes using administrative controls (i.e., procedures and training) 
developed according to AEC and DOE guidance and directives, including DOE Orders 
5820.1, Management of Transuranic Contaminated Material, and 5820.2, Radioactive 
Waste Management (References D037, D038).  During this time period, from 1981 to  
May 1987, SRS managed TRU waste to minimize safety concerns and to meet the 
proposed requirements of the WIPP (References D018, D026).  The quantity of 
plutonium in each waste container was tracked to address criticality concerns and heat   
generation from radiological decay (References C014, C040, C045, C046, C047, 
D075).   
 
The presence of liquid and incompatible chemicals was also tracked at this time.  
Knowledge of the characteristics of the waste generated during this period “was based 
on contemporaneous descriptions of the generators’ processes, since the processes 
had remained unchanged over the years.”  Because the waste streams of the 
generators were not characterized for RCRA HWNs prior to 1986, SRS conservatively 
assumed that the solid waste generated during this period was all mixed, because it 
“was contaminated with all of the hazardous constituents present in given generator 
processes or construction activities.”  SRS identified that “the hazardous characteristics 
of the waste were limited to toxicity, acutely hazardous, and toxic waste, as defined by 
the South Carolina Hazardous Waste Management Regulations (SCHWMR) 
R.61.79.264.24 (Reference D018).   
 
Beginning in 1986, waste was examined for physical content against criterion listed in 
the procedure to determine and assign the appropriate “local” Content Code   
(i.e., 001-Job Control, 002-Sludge, 003-Resin, 004-Filters, 005-Miscellaneous) 
(References M057, P050).  Also, in 1986, the associated administrative controls 
required the identification of the waste’s RCRA hazardous constituents  
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(References C144, D018, M088, P057).  Accordingly, TRU waste generated between 
1986 and January 25, 1990, was managed within the SRS TRU Waste Certification 
Program (Reference D086).  This program, implemented by SRS certification plan, 
“Savannah River Certification Plan for Newly Generated, Contact-Handled Transuranic 
Waste” (References D088, D122), ensured that waste met the DOE/WIPP-02-3122,  
Transuranic Waste Acceptance Criteria For The Waste Isolation Pilot Plant  
(WIPP-WAC) (References 17, C006, C014, C016) that was in place during the period of 
generation, and it was audited and approved by the Waste Acceptance Criteria 
Certification Committee (WACCC) (Reference D087).  The program required that the 
wastes sent to the TRU pads be properly packaged and documented by the generating 
operations before transport to the TRU pad facility.  All liquids were to be removed or 
absorbed prior to packaging (Reference P056).  Personnel were trained and supervised 
during waste removal and packaging in the process and laboratory facilities  
(Reference D018).  
 
TRU waste management changed on January 25, 1990, when it was determined            
that absorbent materials (e.g., rags, wipes) contaminated with hazardous  
(RCRA F001-F005) solvents were to be classified and managed as hazardous waste.  
All SRS waste generated before January 25, 1990, but not disposed of, was to be 
segregated into two categories (Reference C083):  
 
• Waste not contaminated with solvents based on process knowledge; or 
 
• Waste suspected of containing solvents 
 
Administrative controls of solvent rags prior to January 25, 1990, were not well 
documented by SRS.  Consequently, the presence of solvent rags could not be ruled 
out of the TRU waste streams prior to January 25, 1990.  As a result, all TRU waste 
generated prior to January 25, 1990 was characterized as toxic (not ignitable), having 
been contaminated with F001, F002, F003, and F005 in addition to other listed wastes 
identified for the waste containers (References D018, M088).  All SRS waste generated 
after January 25, 1990, was segregated as TRU, hazardous, mixed, or low-level waste 
(LLW).  Each waste container type was to be clearly marked to identify both the specific 
solvents used and the EPA/South Carolina Department of Health and Environmental 
Control (SCDHEC) waste numbers (Reference C083).  
 
The SRS TRU Waste Certification Program remained in place until 1991  
(Reference D086), at which time the Solid Waste Division (SWD) ceased to perform 
nondestructive examination (NDE) and nondestructive assay (NDA) operations on each 
container received from the HBL.  According to one memo, “any drum suspected of 
containing Pu-238 will be placed in a culvert” (Reference C052).  Although SRS SWD 
discontinued confirmation activities such as NDE and NDA from approximately 1992 to 
1999, HBL procedures and controls remained in place.  Management of TRU waste 
from the HBL facility was achieved as directed by procedures requiring characterization 
and identification of the waste at the point of generation (References D085, P026).  
Currently, waste management is accomplished using “HB-Line TRU Waste Certification 
Plan,” N- WCP-H-00001.  This plan was prepared to provide guidance for the 
characterization of the TRU waste generated in HBL and to ensure waste will meet the 
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requirements of DOE Order 435.1-1 and the SRS Waste Acceptance Criteria (WAC) 
(Reference D122).   
 
The HBL procedures directed facility personnel to complete steps necessary to ensure 
storage in accordance with the SRS Solid Waste Division WAC, and WIPP-WAC in 
effect at the time of waste packaging.  Facility personnel also determined whether or not 
the waste was hazardous under RCRA.  Personnel responsible for identification (ID)  
and packaging of waste were RCRA trained and given procedures to identify the waste 
Content Code, volume percent (vol%) organic, and applicable hazardous constituents to  
record on a Waste ID Slip (OSR 48-380) for each waste cut generated (i.e., waste 
which originated from a cabinet or glovebox) (Reference P015).  Any constituents 
causing the waste to be RCRA hazardous were identified and certified (by generator 
signature), on one or more of the forms (described further in Section 4.2.3), that were 
completed at the time the waste was placed in a container (e.g., drum liner, drum).  
Completed forms for each waste container to be characterized for disposal at the WIPP 
are stored in the WIPP Records Facility at the SRS (References C055, D003, P054).  
Each drum is traceable to its respective generating facility and characterization forms 
via a unique FSN or a unique waste package ID number.  This serialized number 
appears on each of the OSR forms and on each waste container.  Each container is 
identified with its FSN using either a die stamped stainless-steel or aluminum write-on 
tag attached with wire, or a painted label/marking (References C075, P050, P054, 
P056).  Much of the waste was excavated and retrieved from 1996 to 1999 and is now 
managed as retrievably stored on covered storage pads.  
 
Since 1992, the HBL packaged and shipped waste to the E-Area storage facility 
(RWBG/SWMF) under Procedure Manual 1S SRS WAC Manual, Chapter 3.06, 
“E-Area, TRU Pads-Transuranic Waste Acceptance Criteria” (References C006, D026, 
D084, M046, M057, P015, P050).  This document was used by SRS to ensure that  
CH TRU waste and Mixed Transuranic (MTRU) waste sent for storage at the TRU  
storage pads incorporated the SRS site requirements, the WIPP-WAC requirements, 
and those requirements found in federal and state laws, regulations, and orders.   
 
Since 1999, the Westinghouse Savannah River Company (WSRC) SWD, Waste 
Certification Group, has performed periodic internal waste certification assessments of 
the HBL Waste Certification Program.  Assessments provide assurance that the HBL 
TRU/MTRU management practices meet the applicable requirements of WSRC 
procedure Manual 1S for transportation to and storage at the E-Area Solid Waste 
Facility (References D067, P050).  
 
4.2.1 Types and Quantity of TRU Waste Generated 
 
Solid, primarily organic debris; metal debris from OHBL glovebox D&D operations 
HEPA filters; and homogeneous waste were all generated as TRU waste and have 
been delineated into six different waste streams based on physical form and chemical 
contaminants.  The waste streams have been delineated using the total population of  
H-Canyon/HBL waste containers (References C200, C201, D006, D034, M014, M015, 
M052, M066, M108, M109, M110, M115, M124, M125, M126, M127, M132, M133, 
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M135, M136, M137, M138, M141, M142, M143, M145, M149, M150, M151, M152, 
M153, M154, M155, M158, M159, M163, M167, M170, M171, M181).     
 
No waste from H-Canyon had been considered TRU, but examination by facility 
personnel had identified that waste containing alpha contamination levels in excess of 
the 1985 TRU limit of 10 nCi/g could be generated during maintenance/construction 
operations or cleanup of line breaks in the frames, for example.  The volume would 
probably be only six or seven drums per year.  Therefore, for ease of handling, and to 
better comply with the standards of the WIPP program, H-Canyon personnel and HBL 
personnel had agreed that the waste generated as TRU from the Frames would be 
assayed, drummed, and shipped through the HBL facility (Reference C132).   
The primary contaminant from Frame I is alpha from Pu-238 (Reference C135). 
 
According to the SRS Site Treatment Plan and information submitted by SRS for the 
recent ATWIR update, a portion of the hazardous waste from HBL (identified as  
SR-W025 and SR-W033 in the Site Treatment Plan) may contain less than 100 nCi/g   
TRU alpha contamination, but is managed by the site as TRU mixed waste consistent 
with the waste streams listed below (Reference 9).  However, each payload container 
shipped to WIPP will be certified in accordance with CCP-PO-002 (Reference 8), as   
containing more than 100 nCi/g of alpha emitting isotopes with half-lives greater than  
20 years. 
 
The number of containers is each waste stream is subject to change owing to assay   
results, designation as heterogeneous or homogeneous, repackaging and remediation   
of existing containers, and ID of additional containers in storage or from a new   
generation.  The AK Tracking Spreadsheet will identify the containers in each waste    
stream.  The estimated number of containers for each waste stream is as follows   
(Attachment 8 of Reference 1): 
  
• SR-W027-221H-HET   7,809 containers             

                                                                                                                                                            
• SR-W027-221H-HEPA                             489 containers    
 
• SR-W027-HBL-BOX                       1,246 containers    

                        
• SR-W027-221H-HET-C 292 containers    

  
• SR-W027-221H-HET-D             36 55-gallon drums 
  
• SR-W027-221H-HOM             14 55-gallon drums  
 
See Sections 5.5, 6.5, 7.5, 8.5, 9.5, and 10.5 for additional payload container details.  
Approximately 3,837 drums described in this report are currently stored or were 
previously stored in concrete culverts (Reference M066).  It is possible that explosive 
gases (e.g. hydrogen or volatile organic compounds) are present in these containers 
(Reference D032).  Many of these containers generated prior to 1986 will require 
venting upon removal from the culverts. 
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Approximately 15 cubic meters (m3) of waste are forecast to be generated from the 
HBL, per fiscal year, through 2019 (Reference C195). 

 
4.2.2 Correlation of Waste Streams Generated from the Same Building and Process 

 
The waste streams in this report were generated from 1973 to present, including TRU 
wastes generated before and after the SRS TRU Waste Certification Program that was 
in place beginning in 1986.  All of the waste streams generated at SRS before  
January 25, 1990 were considered to be contaminated with RCRA F-listed solvents  
(References C048, C083, C146, C155, D018, D028).  The SRS decision to manage 
waste stream SR-W027-221H-HET under RCRA as F-listed solvent contaminated 
waste was based on the rationale that containers holding solvent rags were not easily 
identifiable or separable from the remainder of the waste containers or waste stream 
without further evaluation before January 25, 1990. 
 
Waste streams generated at the H-Canyon/HBL were described with regard to time of 
generation, waste processing, and site-specific facilities in the SRS.  This description is 
based on a technical report titled “SRS Data Preparation for the 1995 TRU Waste 
Baseline Inventory Report, Mixed Waste Inventory Report, and Integrated Database” 
(References D028 and D034). 
 
As a conservative measure, the historical nonhazardous HEPA filter waste                  
stream SR-T001-221H-HEPA was combined with waste stream                                    
SR-W027-221H-HEPA because of the possible presence of hazardous                
constituents and the difficulty in defending a nonhazardous waste determination.            
 
The waste streams in this report are all mapped back to the waste streams as 
delineated in DOE/TRU-13-3425, Annual Transuranic Waste Inventory Report – 2013 
(Reference 13).  The waste streams are mapped and compared as follows: 
 
SR-W027-221H-HET, SR-W027-221H-HET-C, and SR-W027-221H-HET-D 

  
Waste streams SR-W027-221H-HET, SR-W027-221H-HET-C and                               
SR-W027-22H-HET-D are all heterogeneous debris waste but were delineated as 
separate waste streams based on the process of generation, hazardous constituents, 
and/or period of waste generation.  The process that generated waste stream               
SR-W027-221H-HET was similar to that of waste stream SR-W027-221H-HET-C except 
that the latter was generated more recently and F-listed solvents were not used.    
Waste stream SR-W027-221H-HET-C has regulated levels of several metals, including 
chromium and silver, while waste stream SR-W027-221H-HET does not contain 
regulated levels of chromium and silver.  Waste stream SR-W027-221H-HET-D was 
generated from a one-time activity in which scrap material was cemented (although 
these drums contain predominantly secondary debris waste from the cementation 
process), and the scrap has regulated levels of cadmium, chromium, and lead 
(References C195, M011, M014, M015, M125, M127, M133). 
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Information from BGR, TWPD, and TWCC forms and the SRS TRU Waste 
Characterization database were reviewed for each container to verify the physical   
composition and origin of the waste stream inventory (References M011, M014, M015,   
M125, M133).  The SR-W027-221H-HET, SR-W027-221H-HET-C, and   
SR-W027-221H-HET-D waste streams have each been delineated as single waste 
streams in accordance with the WIPP-WAP for the following reasons  
(References M014, M015, M052). 
 
It was determined that every container included in these three waste streams was 
debris waste generated at the HBL (References M014, M015, M115, M125, M127, 
M133, M137, M142, M143).  The one exception is several drums generated in the 
1970s (13 drums generated over a period of two and a half years) that are identified on 
the BGR as being generated in H-Canyon (Reference M171).  In addition to these  
13 drums, H-Canyon began sending their TRU waste for characterization through the 
HBL facility for ease of handling and better compliance with the standards of the WIPP 
program.  The continued generation of TRU waste from H-Canyon was a small volume 
of waste (only six or seven drums per year), and would be identified on the BGR as 
being generated in HBL (Reference C132).  The activities in H-Canyon and HBL that 
generated TRU waste are part of the same overall process and therefore are included in 
a single waste stream.   
 
The waste streams are primarily heterogeneous organic debris by volume, with the 
balance being composed of inorganic debris and absorbed liquids.  The SRS 
designation for waste items/materials discarded because they were no longer useable  
or needed was “Job Control Waste,” which was designated on SRS Waste 
Management forms as Content Code 001 until 1998 (References M066, M108, M109,  
M110).   
 
The WIPP-WAP defines a waste stream as waste materials that have common   
physical form, that contain similar hazardous constituents, and that are generated    
from a single process or activity (Reference 3).  Because the waste was generated   
from the H-Canyon/HBL facility (as described in Sections 5.3, 8.3, and 9.3), have each 
been categorized as a single Waste Matrix Code (as described in Sections 5.4.1.1, 
8.4.1.1, and 9.4.1.1), and have each been classified entirely as TRU mixed waste          
(as described in Sections 5.4.3, 8.4.3, and 9.4.3), each is delineated as a single waste 
stream.  Waste streams SR-W027-221H-HET and SR-W027-221-HET-C are identified 
in the 2013 ATWIR as SR-W027-221H-HET, SR-W027-221H-HET-C respectively   
(Reference 13).  Waste stream SR-W027-221-HET-D was last identified in the             
2010   ATWIR (Reference 18).  All of the containers in SR-W027-221H-HET-D have 
shipped to WIPP and therefore are no longer tracked in inventory report updates.  
These identification numbers include the identical hazardous waste characterization as 
the respective waste streams in this AK summary report.  Based on the rationale above, 
waste streams SR-W027-221H-HET, SR-W027-221H-HET-C, and  
SR-W027-221H-HET-D each meet the WIPP-WAP waste stream definition.  Information   
from BGR, TWPD, and TWCC forms and the SRS TRU Waste Characterization    
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database were reviewed for each container to verify the physical composition and origin   
of the waste stream inventory (References M011, M145, M149, M150, M151, M152, 
M153, M154, M155).    
 
SR-W027-221H-HEPA   
 
Waste stream SR-W027-221H-HEPA consists primarily of HEPA filters, with the        
balance being mainly comprised of plastic, bags, metal, and absorbed liquids 
(References M145, M149, M150, M151, M152, M153, M154, M155).  HEPA filters in 
this waste stream generally measure 24-in by 24-in by 12-in (other sizes will be found),   
and have stainless-steel, wood, or aluminum frames and fiberglass filter media 
(References DR018, M018).  They are generally packaged in high density polyethylene 
boxes (poly boxes), placed into fiberglass reinforced polymer boxes, placed in casks, or 
packaged in other steel boxes which may contain Celite to absorb any liquid present on 
the filter.  The SRS Content Code assigned to filter waste is 004, which is indicated on 
Waste Management forms when the waste is packaged.   
 
The WIPP-WAP defines a waste stream as waste materials that have common   
physical form, that contain similar hazardous constituents, and that are generated from 
a single process or activity (Reference 3).  Because the waste is primarily HEPA filters 
generated from the HBL and associated support operations (as described in            
Section 6.3), has been categorized as a single Waste Matrix Code (as described in 
Section 6.4.1.1), and has been classified entirely as TRU mixed waste (as described in 
Section 6.4.3), it is delineated as a single waste stream.  The 2013 ATWIR identifies 
HEPA filters generated from the HBL as a single waste stream identification number 
designated SR-W027-221H-HEPA (Reference 13).  This identification number includes 
the same hazardous waste characterization as the waste stream in this AK summary 
report.  Based on the rationale above, waste stream SR-W027-221H-HEPA meets the 
WIPP-WAP waste stream definition.   
 
SR-W027-HBL-BOX  

 
Waste stream SR-W027-HBL-BOX consists primarily of large pieces of metal 
equipment and machinery, and stainless steel piping and sample cabinets encased in  
lead, with the balance being mainly comprised of plastic, tape, bags, PPE, and other  
organic debris, added to the waste boxes and 55-gallon drums (generated from  
secondary waste), as filler.  Plywood boxes, used for inner containment of large waste   
items, may also be present within the boxes (References D028, D034, M011, M052, 
M163, M181).   
 
Waste stream SR-W027-HBL-BOX was delineated as a separate waste stream 
because it consists primarily of metal debris from the process of facility D&R and it may 
be contaminated with any of the chemicals or metals described for the pre- or                
post-1990 waste streams SR-W027-221H-HET, SR-W027-221H-HET-C, and              
SR-W027-221H-HET-D.   
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The WIPP-WAP defines a waste stream as waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single 
process or activity (Reference 3).  Because the waste is primarily heterogeneous debris, 
packaged in boxes, generated from facility D&R (as described in Section 7.3), has been 
categorized as a single Waste Matrix Code (as described in Section 7.4.1.1), and has 
been classified entirely as TRU mixed waste (as described in Section 7.4.3), it is 
delineated as a single waste stream.  The 2013 ATWIR identifies heterogeneous   
debris, packaged in boxes and 55-gallon drums, generated from the HBL as a single   
waste stream identification number designated SR-W027-HBL-BOX (Reference 13).   
This identification number includes the identical hazardous waste characterization as 
the waste stream in this AK summary report.  Based on the rationale above, waste   
stream SR-W027-HBL-BOX meets the WIPP-WAP waste stream definition.  
 
SR-W027-221H-HOM 
 
Information from BGR, TWPD, and TWCC forms and the SRS TRU Waste 
Characterization database (References M011, M167) were reviewed for each container 
to verify the physical composition and origin of the waste stream inventory.  Some 
containers in this waste stream were originally characterized by SRS as heterogeneous 
debris generated at HBL, but have since been recharacterized as homogeneous.  The 
SR-W027-221H-HOM waste stream has been delineated as a single waste stream in 
accordance with the WIPP-WAP for the following reasons (References M052, M167). 

Waste stream SR-W027-221H-HOM is comprised primarily of liquids and sludges on 
absorbent (e.g., Oil-Dri, Celite, NoChar, or soda ash).  This waste constitutes an 
individual waste stream because it is comprised of solidified inorganic TRU mixed  
waste generated in the HBL and some of the containers originated from waste                
SR-W027-221H-HET, which has been replaced by SR-W027-221H-HET-C (some of 
these containers were originally identified as debris).  The WIPP-WAP defines a waste 
stream as waste materials that have common physical form, that contain similar 
hazardous constituents, and that are generated from a single process or activity 
(Reference 3).  Because the waste is primarily homogeneous waste generated from the 
HBL and associated support operations (as described in Section 10.3), has been 
categorized as a single Waste Matrix Code (as described in Section 10.4.1.1), and has 
been classified entirely as TRU mixed waste (as described in Section 10.4.3), it is 
delineated as a single waste stream.  The 2013 ATWIR identifies mixed absorbed liquid 
waste generated from the HBL as a single waste stream identification number 
designated SR-W027-221H-HOM (Reference 13).  This identification number includes   
the same hazardous waste characterization as the waste stream in this AK summary   
report.  Based on the rationale above, waste stream SR-W027-221H-HOM meets the   
WIPP-WAP waste stream definition.   
  
4.2.3 How Waste was Tracked and Managed 

 
Solid radioactive waste contaminated with TRU radionuclides was managed at the SRS 
as TRU waste in accordance with Federal Regulations (Reference M028).  In 1970, 
AEC issued IAD 0511-21 (Reference D036), which required that solid waste containing 



CCP-AK-SRS-4, Rev. 16 Effective Date:  02/06/2014 
CCP Acceptable Knowledge Summary Report  Page 42 of 214 
 

Controlled 
Copy 

TRU elements be segregated (from other radioactively contaminated solid waste) in 
containers that could be retrieved for permanent storage, contamination free, within 
20 years.  AEC Manual Chapter 0511, dated September 13, 1973, contained these   
same segregation and packaging requirements plus the following: 

 
• Combustible and non-combustible TRU-contaminated wastes were to be 

packaged separately (References C053, C086), and packages were to be 
suitably labeled so that the waste they contained could be identified by 
cross-reference to permanent records (using the unique FSN number). 

 
For the HBL facility, Fissile Waste Storage Array locations, Unassayed Waste Hold 
Down locations, and Transport Zones were developed and established 
(Reference P041).  Also, waste management and packaging procedures were used by 
waste personnel to identify and document hazardous constituents on TWCCs and/or 
BGRs prior to shipment to RWBG/SWMF.  Packaging procedures required HBL waste 
personnel to complete these forms for each container shipped to the RWBG/SWMF.  
Generators of TRU waste also began to complete TWPDs (References D018, P050).  
Any constituents causing the waste to be RCRA hazardous were identified and certified 
by generator signature on each form.  
 
In 1974, SRS procedures were modified to reflect new Energy Research and 
Development Administration (ERDA) criteria (References C062, D035) and AEC 
requirements (References D036, M028) governing retrievable storage of solid TRU 
waste.  TRU wastes contaminated to greater than 10 nCi/g were then stored and 
protected from contact with water saturated soil in containers that could be        
retrieved intact, and free from external contamination, for at least 20 years from the   
time of storage (Reference M045).  Combustible and non-combustible wastes were      
to be stored in separate containers or drum liners (References C053, C078,                
D013, D042, M042, P056, P057), both for HBL and FB-line.  The procedures,                        
DPSOP-40 (Reference P057) and DPSOL 241-FH-40 (Reference P056) contained 
directions for generator site and waste management personnel to complete BGRs, on 
which volume, isotopic quantity and description was entered.  All drums were required 
to be labeled and assayed.  Containers were required to be stenciled in 2-in letters on   
two sides and the top of the drum with the following:  Combustible or Non-combustible, 
as applicable (Reference P057).  Polyethylene-lined galvanized drums were to be used 
as the primary containers for <0.5 Ci packages (References D031, M028).  Sealed 
white drums (55-gallon painted drums) were repacked into 83-gallon galvanized steel 
drums because they did not meet corrosion standards (Reference P058).  To ensure 
traceability to the generating facility and corresponding characterization, drums were 
assigned a unique FSN.  This number appears on each of the forms and on a 
die-stamped stainless-steel or aluminum write-on tag attached by wire to each drum or 
in each drum (References C075, P050, P054, P056). 
 
SRS procedures were modified again in 1986, when SRS implemented the SRS TRU 
Waste Certification Program (Reference D086).  This program, implemented by the 
“Savannah River Certification Plan for Newly Generated, Contact-Handled Transuranic 
Waste” (References D088, D122), ensured that waste met the WIPP-WAC   
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(References 17, C006, C014, C016) that was in place during the period of generation 
and was audited and approved by the WACCC (Reference D087).  Waste was 
examined for physical content against criteria listed in the procedure(s) to determine 
and assign the appropriate “local” Content Code (i.e., 001-Job Control, 002-Sludge, 
003-Resin, 004-Filters, 005-Miscellaneous) (Reference P050).  RCRA hazardous 
constituents of the waste were also identified (References C144, D018, M088, P057), 
with the exception of F-listed solvent contaminants.  Accordingly, all TRU waste 
generated between 1986 and January 25, 1990, was managed within the SRS TRU 
Waste Certification Program (Reference D086).  
 
The SRS TRU Waste Certification Program remained in place in HBL until 1991   
(Reference D086).  From approximately 1992 to 1999, SRS SWD did not maintain its 
formal TRU waste certification program with confirmation activities, but the HBL 
procedures and controls implemented by the program remained in place.  Procedures 
and knowledge from RCRA training were used by waste generators to identify waste 
Content Code, vol% organic, and applicable hazardous constituents.  This information 
was then recorded on a Waste ID Slip (OSR 48-380) by the generator for each waste 
cut generated (Reference P015).  The Waste ID Slip is an internal worksheet that 
captures information necessary for completion of the TWPD (References C006, D088, 
D122, P073, P075), the TWCC (References D005, P014, P073, P092), and/or the BGR 
(References C055, D002, D003, D013, P073, P075).   The OSR 7-375A form was 
replaced in May 1998 (Reference P073), when the OSR 29-90 form began to be used 
(Reference C105).  During the repackaging of oversized containers or Black Boxes, the 
generator may complete a Black Box Repackaging form for each repackaged 
(daughter) container instead of an OSR 29-90 form (References M163, M164, M165, 
M181).  All forms are completed at the time the waste is placed in a container          
(e.g., drum liner, drum).  Each form contains a statement attesting to the accuracy of the 
information and accompanies waste containers when transported from the HBL to the 
Solid Waste Division storage facility. 
 
4.3 Description of Waste Generating Processes 

 
As described in Section 4.1, H-Canyon separates plutonium and neptunium from 
irradiated targets, and HBL has consisted of three major operations in both the Old and 
New HBL:  Scrap Recovery, Neptunium Oxide production, and Plutonium Oxide   
production.  New HBL also has a laboratory that generated TRU waste.                  
Figure 8,   Primary Operations in Scrap Recovery, Figure 9, Flow Diagram for Old     
HB-Line Pu-238   Scrap Recovery, Figure 10, Old HB-Line Np-237 Process Flow 
Diagram, Figure 11,   Flow Diagram Old HB-Line U-235-Pu-239 -Scrap Recovery, 
Figure 12, Old HB-Line Pu-238 Process Flow Diagram, and Figure 13, Schematic of 
New HB-Line Plutonium   Oxide Operation, are diagrams that show the process flow in 
these facilities.  Figure 5, Timeline of Material Processing at the Scrap Recovery 
Facility, Figure 6, Timeline of Material Processing at the Neptunium Oxide Facility, and 
Figure 7, Timeline of Material Processing at the Plutonium Oxide Facility, below depict 
the timeline of material processing at OHBL and at New HBL for Phase I, Phase II, and 
Phase III, respectively (References C063, C066, D005, D054, D099, D113, D116, 
M069). 
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HBL generates TRU waste containing plutonium and neptunium during the use of   
gloveboxes, contamination control huts, and from decontamination operations.  Huts are 
temporary enclosures made of sheet plastic material to surround the cabinet or 
glovebox panel to be removed and permits access to the process enclosure while still 
confining radiological contamination (Reference C038).  TRU waste containing Pu-238, 
Np-237, Pu-239, and other radionuclides, was also generated during decontamination 
operations, replacement of equipment, maintenance, inspection, and sampling.  TRU 
waste was typically placed in 5-gallon cans, assayed, placed in a drum liner, and 
packaged in 55-gallon drums before transport to the TRU waste storage facility 
(Reference D034). 
 
A description of the main waste-generating operation in H-Canyon, the OHBL, and New 
HBL are as follows: 
  
4.3.1 H-Canyon Waste Generating Process 

 
TRU waste from H-Canyon originated from the frames and the sample aisles.  These 
are the only two areas within H-Canyon where there is hands-on access to high levels 
of alpha contamination (References C202, C203).  In addition, the change out of Berl 
saddles in the H-Canyon dissolver off-gas system in 1989 generated concrete boxes of 
TRU waste (Reference 20). 
 
Canyon-vessel samplers are used to draw samples that are analyzed for accountability 
and process control purposes.  Samples were collected from the ion exchange facilities    
the hot side of the canyon and from processes located in HBL.  A sample is pulled from 
the canyon vessel into the vial by turning on air or steam to the jet and opening the    
air-bleed line.  The material is moved from the canyon vessels by a vacuum from the jet 
and by lift from the air-bleed line.  During the sampling operation, material is 
continuously circulated through the sample vial, and after a specified time of circulation, 
the sample vial would contain a representative sample of the material in the vessel.  All 
jet suction lines are connected to a back flush line with a funnel.  Samplers used for 
high specific gravity material are flushed routinely after use with water and acid 
solutions (frame sampler units are flushed with acid only).  An example of a sampler is   
shown in Figure 14, Typical H-Canyon Sampler (Reference D124).  Small amounts of   
TRU job control wastes were routinely generated from the sample aisles until about   
1983 or 1984 when the samplers were no longer used.  TRU waste was also generated   
by maintenance of the samplers (References C202, C203, D124).     
 
Ion exchange facilities are provided in the hot canyon to recover neptunium and 
plutonium from irradiated target tubes.  Frame I-H and Frame II-H contain ion exchange 
columns, process tanks, and associated piping.  Over the years, there have been frame 
line failures that require maintenance which generates TRU waste (References C202, 
C203).  Frame I-H contains equipment for decontamination and partitioning of 
neptunium and plutonium.  Frame II-H contains the equipment for further 
decontamination and concentration of plutonium.  An example of typical canyon ion 
exchange equipment is provided in Figure 15, Ion Exchange Bed for Use in Frame    
Equipment (Reference D124).  
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 In the first anion exchange cycle, the neptunium and plutonium in the dissolver 
solution is adjusted with nitric acid, reduced with ferrous sulfamate, and oxidized 
by heating.  The adjusted feed solution flows down through a fixed bed of anion 
exchange resin, and the complex anions of Pu-238 and Np-237 are selectively 
absorbed.  After the bed of resin is washed with a strong solution of nitric acid 
containing iron, neptunium and plutonium are eluted with a dilute solution of nitric 
acid.   

 
 The eluate from the first anion exchange cycle is run through a second anion 

exchange cycle.  The solution is adjusted with nitric acid, reduced with ferrous 
sulfamate, and oxidized by heating.  The adjusted feed solution flows down 
through a fixed bed of anion exchange resin.  After the absorption is complete, 
the bed of resin is washed with a strong solution of nitric acid containing fluoride 
to decontaminate neptunium.  The plutonium is then selectively eluted from the 
resin bed with a solution containing nitric acid, hydrazine, and ferrous sulfamate.  
The neptunium is eluted with a dilute solution of nitric acid and transferred to HBL 
where it is converted to oxide. 

 
 The partition effluent from the second anion exchange cycle containing the 

plutonium fraction is run through a third anion exchange cycle.  The solution is 
adjusted with nitric acid and oxidized by heating.  The adjusted feed solution 
flows down through a fixed bed of anion exchange resin.  The absorbed 
plutonium is washed with a strong solution of nitric acid to remove fission 
products, and the plutonium is eluted with a dilute solution of nitric acid.  The 
eluate containing the plutonium is transferred to HBL where it is converted to 
oxide. 
 

In 1989, Berl saddles in the H-Canyon dissolver off-gas system used to remove 
radioactive iodine from the dissolver gases were changed out generating two concrete 
boxes of TRU waste (Reference 20).   

 
4.3.2 Old HB-Line Waste Generating Process 
 
OHBL operated from 1963 to 1984, producing Pu-238 material for NASA programs           
as well as defense-related materials.  It was designed to receive radionuclides in         
dilute acid solutions from H-Canyon, precipitate them as oxalates, and then calcine 
them in a furnace to a solid oxide form (References D004, D062).  In addition to  
Pu-238 and Np-237, the facility processed Pu-239, U-233, and U-235  
(References D004, D095).  OHBL had three distinct facilities to process Np-237, 
Pu-238, and recoverable scrap material (References C093, D052).   
 
The production of plutonium began with the irradiation of uranium and neptunium   
targets in the site production reactors.  In the reactor, the U-238 atoms were bombarded 
with neutrons and transformed into U-239 atoms.  Through successive radioactive 
decays, the material became Np-239 and then Pu-239.  Since some of the Pu-239 later 
fissioned, fission products were also formed.  The plutonium was a small percentage of   
the total uranium remaining in the target or fuel after irradiation (Reference C139).  
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4.3.2.1 Scrap Recovery Process 
 
The Scrap Recovery Process recovered U-235, Pu-238, and Np-237 from local and 
off-site scrap, by dissolving the scrap and transferring the solution to H-Canyon for 
reprocessing.  As shown in Figures 10 and 12, the recovery process normally consisted   
of opening and examining contents of scrap containers, removing extraneous materials,   
screening, size reduction, oxidation, leaching, and dissolution (Reference D052).    
Precipitation and ion exchange capabilities are also available.  Solutions may require   
diluting to obtain nitrate solutions suitable for further processing (Reference D019). 
 
The following two categories of scrap were processed separately or in combination:  
(1) Pu-238 and/or Np-237, and (2) U-235, Pu-239, and Np-237.  Both categories of 
scrap could be processed simultaneously in the recovery facility, but they were 
separated at all times.  Scrap was received as relatively pure Pu-238 oxide primarily 
from Mound Laboratory (Reference C041), LANL, and onsite.  No scrap containing 
primarily Np-237 was received from off-site sources; however, some Np-237 was 
recovered from HBL cabinet floor sweepings.  This scrap was received from eight sites 
primarily as uranium oxide and plutonium dioxide, but some uranium oxide and some   
uranium and plutonium metal was also received (Reference D052).   
 
The scrap was inspected and extraneous material removed.  The scrap was then 
weighed and pulverized for dissolution.  The material was manually added to the 
dissolver, which contained nitric acid, potassium fluoride, and aluminum nitrate 
(References D006, P105).  The dissolver solution was then filtered and analyzed for 
Pu-238 prior to reprocessing.  Insoluble material in the filter boat was either recycled or 
discarded depending upon its plutonium content.  U-235, Pu-239, and Np-237 were   
recovered from scrap consisting mainly of uranium, plutonium, and neptunium oxides of   
various compositions.  The scrap is weighed and added to a solution of nitric acid,   
potassium fluoride, and aluminum nitrate.  The solution was cooled, filtered, sampled,   
and analyzed for U-235 and Pu-239 prior to reprocessing (References D006, P038). 
Scrap was occasionally received with a significantly different composition than that 
normally processed.  Non-routine scrap required a special evaluation to determine a 
safe recovery procedure.  Examples of special recovery scrap processed in HBL include 
scrap containing molybdenum (Mo), zirconium (Zr), or beryllium (Be).  Molybdenum 
scrap was dissolved with ferric nitrate.  Scrap containing zirconium metal or alloy was   
processed with fluoride (Reference D006). 
 
4.3.2.2 Neptunium Process 
 
The Neptunium Process received Np-237 solution separated by canyon operations in  
F and H Areas.  The process purified and concentrated the neptunium solutions using   
anion exchange, precipitation, and calcination.  The product was ultimately incorporated 
in new reactor targets and re-irradiated for the production of Pu-238 (References D019, 
D052). 
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HBL received Np-237 nitrate from three sources:  H-Canyon Frames Process, 
H-Canyon HM Process, and the F-Canyon Purex Process.  These feed solutions were 
sampled and analyzed for neptunium content and acidity, and then combined with feed   
solutions from other processes.  Feed solutions were adjusted by adding nitric acid, 
ferrous sulfamate, and hydrazine mononitrate.  Hydrazine mononitrate was added to the 
solution after it was sampled and analyzed (References D019, D052). 
 
4.3.2.3 Plutonium Process 
 
The Plutonium Process received separated Pu-238 nitrate solutions and converted 
them to plutonium dioxide powder by precipitation and calcination.  The plutonium   
product was shipped to other facilities where it was fabricated into heat sources for   
RTGs.  Plutonium was precipitated filtered and calcined to plutonium dioxide in air   
(References D052, D056). 
 
HBL received high assay and low assay Pu-238 nitrate solutions from H-Canyon 
operations.  The high assay plutonium solutions accounted for about 99 percent of the   
Pu-238 processed in HBL.  Low assay Pu-238 was recovered from irradiated fuel 
assemblies of enriched uranium.  The recovered product was decontaminated and   
purified in the H-Canyon, and was transferred to HBL.  Low assay plutonium solution   
contained plutonium in nitric acid.  The isotopic compositions for plutonium isotopes   
238-242 were approximately as follows:  Pu-238, 26 percent; Pu-239, 56 percent;  
 Pu-240, 11 percent; Pu-241, 5 percent; and Pu-242, 2 percent (Reference D052).    
 
High assay Pu-238 was recovered from irradiated neptunium target tubes.  The   
plutonium was separated from the dissolver solution and purified by ion exchange in the   
H-Canyon Frames Process.  The high assay solution was transferred from H-Canyon to 
an HBL receiving and blending tank.  The solution was then blended to isotopic 
specifications, adjusted, and transferred to the precipitator feed tank as shown in 
Figure 13 (Reference D052).  
 
Low assay plutonium solution was blended with high plutonium solution to give an   
isotopic concentration of 80 to 81 percent Pu-238, which was suitable for fabrication of 
heat sources.  The acidity of the blend was adjusted by using nitric acid.  Additional 
adjustments used ascorbic acid and hydrazine mononitrate.  Plutonium oxalate was   
precipitated and filtered from the adjusted feed solution prior to calcination.  When the 
precipitation was complete, the slurry was filtered to recover plutonium oxalate.  The   
precipitate cake was washed with oxalic acid, hydrazine mononitrate, ascorbic acid, and   
nitric acid and calcined to convert to plutonium dioxide (Reference D052).  
 
4.3.3 New HB-Line Waste Generating Operations 
 
The waste streams documented in this section were generated from the New HBL or 
from surveillance and maintenance operations and non-routine decontamination efforts.   
All waste generated from the gloveboxes was treated as TRU waste unless 
documented to be low level waste (References D005, D050). 
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Chemicals used in New HBL processing facilities are nitric acid, potassium fluoride, 
aluminum nitrate, sodium (Na) nitrite, ferrous sulfamate, ascorbic acid, hydrazine 
mononitrate, and oxalic acid.  All acid spills are neutralized prior to being disposed.  
Solid hydrazine is never brought into the HBL facility.  It is delivered as 30 percent 
hydrazine mononitrate solution in drums.  Suspected hydrazine mononitrate spills are 
tested and cleaned up by Industrial Hygiene (Reference D050). 
 
4.3.3.1 Scrap Recovery Facility (Phase I) 
 
Phase I operations include opening, repackaging, screening, size reducing, and 
dissolving scrap (References D005, D050).  The facility is designed to receive and 
process material containing isotopes of plutonium, uranium, and neptunium from 
various on-site and off-site locations.  Process materials can be in the form of                  
solid or powdered oxides, pure metals, and mixed or alloyed with other metals.                          
Phase I operations recover U-235, Pu-239, Pu-238, and Np-237 from scrap material 
and produce nitrate solutions for purification by anion exchange in HBL or solvent 
extraction in H-Canyon (References D003, D005, D058, D116).  The process involves 
introducing prepared and assayed scrap into vessels containing nitric acid, filtering the 
dissolved product, and then educting the product with dilute nitric acid to the appropriate             
H-Canyon vessel (References D003, D058).  A general process flowchart for Phase I is 
provided in Figure 9.  As shown in Figure 5, the following campaigns were processed  
through New HBL Scrap Recovery:  enriched uranium/plutonium material; Pre-Cassini  
Pu-238; Cassini Pu-238; high assay plutonium; Post-Cassini Pu-238; Low Assay  
plutonium (LAP); Pu-239 FB-Line sweepings; and enriched uranium/depleted  
uranium/Pu-239 (References D110, D114). 
 
The Phase I cold feed preparation (CFP) area, provides Phase I with a remote site for 
chemical preparations and metered quantity introduction to the process line 
(References D003, D058).  Chemicals used in Phase I include nitric acid, potassium 
fluoride, aluminum nitrate, and ferric nitrate.  After the conditioned scrap is dissolved, it 
is filtered and then educted to H-Canyon (References D050, D058).  Aluminum nitrate is 
stored and prepared separately from flammable and combustible materials in the CFP.  
LAP, FB-Line sweepings, plutonium beryllium (Pu-Be) material from FB-Line, and other 
FB-Line scrap materials were also processed in this facility.  Wastes from this facility 
may be contaminated with Pu-238, Pu-239, U-235, or a combination of these 
distributions (References D005, D112, D113, D115). 
 
The HBL Phase I Scrap Recovery facility was processing scrap in 2003, referred to as 
desicooler material, which was a uranium-aluminum scrap with trace amounts of 
plutonium, neptunium, and Americium (Am).  Most of this material was left over from a   
uranium oxide scrap recovery program that began in 1972 with material from ORNL and 
Rocky Flats.  Several cans of this material were processed under normal scrap recovery 
operations in 2003.  However, a decision was made to stabilize the remaining material   
with Portland cement and water in 1-gallon paint cans to reduce the attractiveness level 
of the material (References D107, D108, M143). 
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HBL also processed plutonium and uranium scrap metal referred to as 3013 material.  
Phase I Scrap Recovery and Phase III facilities are being utilized for this process.  The 
metal/alloy materials in the 3013 material contain impurities such as vanadium, 
tantalum, zirconium, beryllium, and molybdenum.  A shear and furnace   station was 
installed in part of the Phase III glovebox line in 2006 to support the 3013 Processing 
Project.  Size reduction of these materials in a hydraulic shear may be necessary prior 
to introducing the materials into the dissolver.  This will allow for the dissolver charge to 
be prepared at this location and transported to Phase I or to H-Canyon.  Material 
containing hazardous quantities of zirconium metal is placed in the furnace at an 
elevated temperature for oxidation in order to preclude a violent chemical reaction of 
this material when placed in the dissolver (Reference D116). 
 
The dissolution of composite materials containing plutonium and tantalum metals was   
being performed in Phase I of the HBL facility in 2007 for subsequent disposition 
through the H-Canyon facility.  The material is first rinsed with process water, placed 
into the dissolver using a nitric acid solution containing potassium fluoride, and then 
burned, in part to destroy classified information.  The first dissolution process resulted in 
the precipitation of a fluoride salt containing plutonium which required further dissolution   
of the salt using aluminum nitrate and a longer heating time.  As a result, the process 
was modified which resulted in more favorable outcomes (Reference D120). 
 
The HBL is currently blending and repackaging plutonium/uranium oxides into pipe 
overpack components (POCs) for shipment to WIPP.  This material was previously   
packaged into screw-lid 3013 cans.  Once HBL receives the 3013 containers, the    
3013 daughter is removed to the blending process area.  Although the POC containers   
with the blended materials are not contained in this report, the job control waste   
resulting from this blending process is included (References P5009, P5032, P5038).  
The 3013 can is introduced into the Phase I South Line Glovebox.  The can is opened   
and the inner can is removed. If the inner can was bagged, the plastic bag is removed   
and discarded.  The inner can is opened and the scrap material is poured into the   
working can, blended, and bagged out into an Slag and Crucible (S&C) can for   
packaging into a POC.  The subject plutonium oxide material was shipped to   
 SRS from the Rocky Flats and Hanford sites with a smaller amount of SRS-generated   
material (References C5024, P5004, P5005). 
  
4.3.3.2 Neptunium Oxide Facility (Phase II) 
 
The original intent of Phase II was to convert nitrate solutions of neptunium into   
stabilized Np-237 oxide (References D005, D049).  However, no operations occurred in 
this facility until late 2001, when nitrate solutions of Pu-239 were converted into                   
plutonium dioxide powder suitable for dissolution, blending, or long-term storage   
(References D049, D058, M022).  Phase II shifted to neptunium processing in 2004.   
Neptunium solutions that have been in storage since the 1980s are being converted into   
an oxide and shipped to INL (References D005, D111, D112, D113, D116).  
 
Phase II consists of two processing lines that can process either plutonium or   
neptunium.  The operations include transferring plutonium or neptunium nitrate solutions   
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from H-Canyon vessels to receipt tanks.  The solutions are then processed through ion 
exchange columns to concentrate, and precipitation stages that produce oxalate cake 
after filtration.  The cake is calcined and packaged as the final product (References 
D005, D049, D058, D116).  A general process flowchart for the Neptunium Oxide 
process is provided in Figure 10.    
 
The chemicals used in Phase II include nitric acid, ferrous sulfamate, sodium nitrite, 
ascorbic acid, hydrazine mononitrate, oxalic acid, and potassium permanganate.  
Aqueous nitric acid is mixed into an actinide feed solution and then chemically adjusted 
with ferrous sulfamate (References D005, D049, D058, P081). 
 
4.3.3.3 Plutonium Oxide Facility (Phase III) 
 
Phase III was designed to convert Pu-238 nitrate solutions to plutonium dioxide powder  
suitable for fabrication into heat sources, but has not been in operation since                               
1997 (References D061, D058).  The original mission for Phase III was to produce    
Pu-238 oxide for LANL (References D005, D050). 
 
In 1985, the Pu-238 nitrate solution sent to Phase III came from the H-Canyon Frames 
Process, which processed both low assay and blended material made from low and 
high assay material.  Low assay Pu-238 was recovered from irradiated uranium fuel   
assemblies.  High assay Pu-238 was recovered from irradiated neptunium target tubes.   
The targets were removed from the reactor and, after a cooling period, shipped to the 
separations facility.  The targets were placed in a vessel, the cladding was removed, 
and the uranium metal and neptunium were dissolved.  An ion exchange process   
separated the fission products, uranium, Np-237, and Pu-238.  After separation in   
H-Canyon, the Pu-238 is in a nitrate form in nitric acid.  It is then transferred to HBL 
Phase III, where it is converted into an oxide (Reference C139).  An overview of the 
Phase III process is given below.  
 
The new Plutonium Oxide Process in Phase III was an improved version of the OHBL 
Plutonium Oxide Process used since 1961 (Reference D056).  After Pu-238 nitrate 
solutions were received from the H-Canyon Frames Process, the solution was adjusted 
using ascorbic acid and hydrazine mononitrate.  Oxalic acid was added to form   
plutonium oxalate.  The plutonium oxalate was then calcined in a furnace to produce the 
Pu-238 oxide powder (References M061, M062).  Finally, the Pu-238 oxide powder was 
packaged and shipped to another DOE facility (References D005, D050, D056).   
Pu-242 was precipitated in the same manner (References D061, D050).  The brief  
Pu-242 campaign did not use ascorbic acid or hydrazine mononitrate (Reference D050). 
 
The Phase III process lines are serviced with chemical solutions from the Phase II CFP 
area (Reference D058).  The chemicals used in Phase III included nitric acid, oxalic 
acid, potassium permanganate, ascorbic acid, and hydrazine mononitrate  
(Reference M061).  The oxalic acid solution and potassium permanganate used in the 
Phase III process, was also prepared in the CFP.  
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Surveillance and maintenance operations in this facility continue to generate TRU waste 
contaminated with a heat-source (Pu-238) distribution.  The Pu-242 formerly processed 
in this facility has been removed, and only residual amounts of Pu-242 remain 
(Reference D005). 
 
HBL is currently processing plutonium and uranium scrap metal referred to as   
3013 material as previously described in Section 4.3.3.1.  Phase I Scrap Recovery and 
Phase III facilities are being utilized for this process.  The metal/alloy materials in the 
3013 material contain impurities such as vanadium, tantalum, zirconium, beryllium, and   
molybdenum.  A shear and furnace station was installed in part of the Phase III 
glovebox line in 2006 to support the 3013 Processing Project.  Size reduction of these 
materials in a hydraulic shear may be necessary prior to introducing the materials into 
the dissolver.  This will allow for the dissolver charge to be prepared at this location and 
transported to Phase I or to H-Canyon.  Materials containing hazardous quantities of 
zirconium metal are placed in the furnace at an elevated temperature for oxidation in 
order to preclude a violent chemical reaction of this material when placed in the 
dissolver (Reference D116). 
 
During the 3013 Campaign, the 3013 cans are opened and destructive analysis of the 
plutonium dioxide is performed prior to the can being shipped to the HBL for dissolution   
in Phase I.  Prior to dissolution, the plutonium dioxide may be washed utilizing an oxide   
washer in order to reduce the chloride content.  The purpose of this is to reduce stress 
corrosion cracking of the processing equipment in Phase I (References D120, P119, 
P120, P121, P122, P125).  
 
Repackaging of solid waste and solid materials containing enriched/depleted/natural 
uranium, plutonium, and/or neptunium is now permitted in the Phase III process line or  
confinement enclosures (e.g., glove-bags or huts) (Reference D116). 
 
4.3.3.4 Other Facilities 
 
Also contained within the HBL are a Waste Handling Facility and an area known as 
Room 410N.  The Waste Handling Facility also contains the Analytical Laboratory.    
Although this facility was originally designed to prepare contaminated items for  
TRU waste disposal, it currently functions only as an Analytical Laboratory for analyzing 
samples, and has been operational since 1991 (References D005, D058).  Additional 
chemicals used in the Waste Handling Facility are listed in Section 5.4.3.  Process 
operations in OHBL were permanently suspended in 1983, but the process equipment 
in Room 410N is used as part of the Phase II process operation  
(References D058, D116). 
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4.3.3.5 Disposition of Sources and Standards 
 
HBL characterizes legacy sources and standards to determine the isotopic content and 
disposal path.  The preferred disposal path is through the LANL source recovery project 
if they meet the requirements for that project.  If they do not meet the LANL 
requirements, they are packaged to meet the requirements of the SRS WAC 
(Reference D005). 
 
4.3.4 Old HB-Line D&R 
 
As stated in Section 4.1, the D&R operation for OHBL began in about 1984.  A report 
issued by SRS in early 1994 (Reference D004) stated that a portion of the HBL              
(Neptunium Process and Scrap Recovery) had been undergoing D&D intermittently  
over the past nine years and, at the time of the report, the facility had been cleaned.  
The remainder of the facility was scheduled to be cleaned over the following three 
years.  However, according to the August 2005 HBL Characterization Plan and the 
August 2006 Safety Analysis Report (SAR), the third and fourth levels are in various 
stages of decommissioning and deactivation and continue to generate TRU waste            
(References D005, D116). 
 
The D&R project followed a four phase process.  The first step was the removal of all 
non-contaminated equipment, which also included flushing tanks, piping, and sumps.  
In step two, process cabinets were emptied and cleaned.  Cabinet interiors were 
decontaminated to a practical limit.  Then the cabinets were painted to affix 
contaminants.  The third step was the cabinet removal stage, where adjoining cabinets 
were separated and cut into sections to allow for packaging.  Since the area was highly 
contaminated with plutonium, processing equipment was contained in gloveboxes or   
cabinets with controlled ventilation, to assure personnel protection.  The last step was 
the decontamination of the vacated areas of the facility to as low a level of radioactivity 
as economically practicable.  Tasks performed in this effort included painting walls, 
laying new floor tiles, and reinstallation of services such as lights, ventilation, and 
alarms.  The Kelly decontamination system used steam to decontaminate large 
concrete areas.  Contaminated wash water was pumped to the adjacent H-Canyon for 
evaporation and transfer to the waste tanks.  A Bead Blaster was used to remove 
deeply penetrated contamination from large areas of concrete floor.  “Tacky” wipes were 
used to decontaminate smooth surfaces.  Solid waste generated during the 
decontamination of the area that is covered in the report was as follows (Reference 
D004): 
 
 Waste Type       Volume, (cubic feet)   
 TRU     ~108,000  
 LLW     ~104,550  
 Mixed Waste           ~ 450  
 
Waste from the D&R of OHBL was packaged in 55-gallon steel drums, and  
45-, 90-, and 1,500-cubic foot steel boxes (i.e., Black Boxes).  Small (2 by 3 by 4ft)  
glovebox sections were packaged intact.  Larger cabinets were cut into 2 to 3 ft 
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segments and ducts were cut into flat sections and boxed.  Packaging details                    
for items that went into the Black Box waste stream are provided in                             
Section 7.0 (Reference D004). 
 
4.3.5 Associated Maintenance and Housekeeping Operations 
 
Maintenance operations conducted on HBL included the following (References C098, 
C129, D034, M023, P007, P007A, P031, P037, P084, P101): 
 
• Lead-lined glove replacements (periodically and as needed) 
 
• Repair of leaks 
 
• Filter change-outs  
 
• Changing panels on cabinets and huts 
 
• Equipment repair (valve replacement, etc.) 
 
• Inspection and cleaning of exhaust ducts to remove any plutonium accumulation 

(during January 1990 shutdown)  
 
Routine housekeeping operations conducted by Operators included the following 
(References C031, C039, C044, C117, C131, D067, D090, M012, M046, P022, P023, 
P049): 
 
• Sump cleanout  
• Floor sweeping  
• Absorption of liquids 
• Construction, breakdown, and disposal of huts adjacent to cabinets   
• Bagging trash out of gloveboxes and cabinets  
• Decontamination  
 
All of these operations generated TRU and/or LLW throughout the time period of waste 
generation.  Some examples of waste-generating maintenance and housekeeping 
operations are provided below. 
 
Sump Cleanout 
 
Cabinet sumps were physically cleaned of items that may have fallen into them, such as 
vials and tape, including the filtrate cabinet and product hold cabinet sumps.  Dissolvers 
were also emptied.  The sumps were then flushed with liquid.  The dissolver was also 
filled to its limit with nitric acid, sampled, and discharged.  Sumps required to be 
physically cleaned in the Phase III facility included the receipt cabinet, the precipitator, 
and the filtrate cabinets.  Liquid flush solutions were ultimately sampled and transferred 
to H-Canyon (Reference P033).  OHBL sumps were not cleaned as often as in the  
New HBL, but sumps were usually flushed out and cleaned between isotopic 
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campaigns; cabinets were wiped down, and everything was removed (Reference C105).  
The rinsed wet nitric acid wipes that were used to clean the sumps were radiologically 
surveyed and either discarded or held for recovery of material (Reference D090). 
 
Floor Sweeping Cleanup 
 
Materials would be mixed with vermiculite to assure no liquids existed                 
(References C031, C117).  When neoprene glovebox gaskets covering the points 
where cabinets joined together would fail, neptunium sweepings were generated              
(Reference C105).  The radioactive glovebox sweepings were recycled when practical 
and were collected and put through Scrap Recovery (Reference D005). 

 
4.4 Waste Identification and Characterization 
 
Management of TRU waste from the H-Canyon/HBL facility was achieved as directed 
by procedures designed to ensure accurate characterization and identification of               
waste at the point of generation (References P003, P007, P007A, P014, P018,           
P023, P026, P042, P045, P047, P048, P054, P055, P056, P057, P058, P059,              
P063, P064, P067, P069, P073, P074, P088, P089, P091, P093, P094).  The 
procedures used during generation of these waste streams directed facility personnel to 
ensure storage in accordance with the SRS Solid Waste Division WAC and WIPP-WAC 
in effect at the time of waste packaging, if any (Reference D079).  In 1973, the AEC 
required that all TRU waste generated from its sites segregate combustibles from 
non-combustibles (Reference D035).  Drums were to be labeled as “COMBUSTIBLE” or 
“NON-COMBUSTIBLE” according to packaging procedures (References P054, P056).  
The burial ground Technical Standard required combustible and non-combustible          
TRU waste to be stored in separate containers.  Further, it was recommended that 
drums stored in culverts (i.e., greater than 0.5 Ci) should be segregated into 
combustible or non-combustible culverts (Reference C086).  Typical TRU solid waste 
materials included (Reference M030):  
 
Combustible      Non-combustible  
 
Paper       Filters (HEPA) 
Wipes       Filters, Canister 
Cloth Rags, Uniforms    Glassware, Ceramics 
Cartons      Small Tools 
Gloves      Tin Cans 
Wood Boxing      Machined Metal Hardware 
Sweepings      Miscellaneous Metal Hardware 
Graphite      Crucibles 
Residues (undefined)    Pipe Lengths and Fittings 
Plastic Film, Sheeting, Bottles, Drum Liners, 
Windows, Labware, and Sponges  
Miscellaneous Rubber  
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Segregation based on combustibility of waste was no longer required by                        
1985 (Reference 17).  The waste ID slip was an internal worksheet that captured   
information necessary for completion of the forms described below.  The waste category 
and applicable hazardous/nonhazardous determinations were recorded by HBL 
personnel on this slip for each waste pail, drum, or container generated.  The BGR 
provided content information, including the volume, radionuclide variety of 
contamination (codified), quantity, and originator (generator), location  
(References M014, P054, P056, P057, P073, P093).  TWPDs were completed for 
wastes generated after 1986 and included information on waste content, radioisotopes, 
and hazardous waste constituents (References M014, P073, P093).  Waste was 
examined for physical content against criteria listed in the procedures to determine and 
assign the appropriate site-specific Content Code (001-Job Control, 002-Sludge, 
003-Resin, 004-Filters, etc.) (Reference P073).  Waste generated after 1997 required 
only a completed TWCC that included radionuclide and hazardous waste information.  
These forms were completed at the time the waste was placed in a container (e.g., 
drum liner, drum).  Each form, which contains a statement attesting to the accuracy of 
the information, accompanied waste containers (drums), when they were transported 
from the HBL to the Solid Waste Division storage facility (Reference M015).  
  
Due to the fact that some of the waste was generated prior to implementation of a TRU 
waste certification program, facility personnel were not required to determine whether 
waste was hazardous under RCRA prior to 1986.  After 1986, facility personnel 
determined whether waste was RCRA-regulated and, if responsible for identification 
and packaging of waste, were RCRA trained.  In addition to radionuclide content,      
pre-1985 generated waste was examined for physical content to support the 
segregation of combustible and non-combustible waste.  Throughout the waste stream’s 
generation periods, drums and other storage containers were labeled with various 
content information (References 17, P057).  
 
During the time period of waste generation, at least one of the following waste 
characterization forms was completed for each waste container:  the TWPD form   
(OSR 7-872, 1986-1997); BGR (OSR 7-375A, 1972-1997); a TWCC (OSR 29-90, from 
1997 forward) or a Black Box Repackaging form (from 2005 forward) were required to 
be completed at the time the waste was placed in a drum liner or drum.  In the late 
1990s, if a drum contained mixed waste, it was stenciled in 1/2-in (or larger) block 
letters on two sides of the drum with the following markings, as appropriate (References 
P014, P091):  
 
• “RADIOACTIVE WASTE” in black paint 
• “PAD STORAGE” in black paint  
• “CERT” in green paint or “NON-CERT” in orange paint  
• Date container drum is permanently sealed, in black paint  
• “HAZARDOUS WASTE” in black paint, if applicable  
• Waste Category (such as toxic, ignitable, reactive, corrosive) in black paint  
• All hazardous waste components (such as lead, or mercury) in black paint  
• EPA HWN in black paint  
• “LDR” (Land Disposal Restriction) in black paint  
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• Accumulation start date 
 
These markings provided a visual indicator to aid personnel moving and storing the 
drums.  Each drum is traceable to its respective generating facility and characterization 
via a unique FSN or a unique container ID number.  In the case of pre-1990 drums in 
the SR-W027-221H-HET waste stream, 402 have related FSNs documenting additional 
waste cuts packaged into the drum with the primary FSN number (Reference M066).  
This serialized number appeared on each of the OSR forms and on each waste drum 
and inner liner.  Each drum and liner was identified with its FSN using a die stamped 
stainless-steel tag attached with wire, an aluminum write-on tag, or painted 
label/marking (References C054, D088, D122, P048, P056, P057, P059).  Earlier 
labeling schemes are described in Section 5.5.4. 
 
Procedures used in characterization of H-Canyon/HBL TRU Waste have been included 
as source documents in the AK record (References P003, P007, P007A, P014, P018, 
P023, P042, P045, P047, P048, P054, P055, P056, P057, P058, P059, P063, P064, 
P067, P069, P073, P074, P088, P089, P091, P093, P094).     

 
4.5 Waste Certification Procedures 
 
Prior to 1986, SRS managed its TRU waste according to the AEC and DOE guidelines 
established at the time, but did not have a TRU waste certification program.  In early 
1986, SRS implemented its TRU Waste Certification Program, which modified its 
generator administrative controls to manage all TRU waste according to the 
WIPP-WAC.  The SRS TRU Waste Certification Program was implemented by the  
SRS certification plan, Savannah River Certification Plan for Newly Generated, Contact 
Handled Transuranic Waste, and was audited and approved by the WACCC 
(References D088, D122).  The program remained in place until 1991, when the Solid 
Waste Division discontinued the performance of NDE and NDA on each waste 
container.  With the ceasing of these operations, the HBL procedures and controls 
implemented by the TRU waste certification program remained in place.  From 
approximately 1992-1999, SRS SWD did not maintain its formal TRU waste certification 
program confirmation activities.  However, HBL waste management procedures in place 
combined to direct facility personnel to complete steps necessary to ensure storage in 
accordance with the SRS Solid Waste Division WAC and WIPP-WAC in effect at the 
time of waste packaging.  Since 1999, the WSRC Solid Waste Division, Waste 
Certification Group has performed periodic internal waste certification assessments of 
the HBL Waste Certification Program.  Assessments provide assurance that the  
HBL TRU/MTRU management practices meet the applicable requirements of WSRC 
procedure Manual 1S for transportation to and storage at the E-Area Solid Waste 
Facility.  The HBL TRU Waste Certification Program is documented in  
NMS-EHB-990044, Separations HB-Line Facility:  Transuranic (TRU) Certification Plan 
(Reference D067) and N-WCP-H-00001, HB-Line Transuranic (TRU) Waste 
Certification Plan (Reference D122).     
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Procedures used in the SRS certification program for HBL waste (which included   
Canyon TRU waste beginning in 1986), in place after 1986 include the following:   

 
• Using the H-Area B-Line Pulse Height Analyzer (PHA) to Count Waste 

Containers (References P065, P066)   
 
• Shipping Waste to Burial Ground (Reference P055)  
 
• Handling Radioactive Waste (Reference P063)  

 
• Packaging Non-Process Cabinet TRU Waste and TRU Decontamination 

Waste into Drum liners  
 
• Packaging and Sealing TRU Waste in 83-gallon Drums 
 
• Handling Miscellaneous Waste (Reference P026)  
 
• Inspecting and Assembling 55-gallon Waste Drum Units (Reference P042)  
 
• Packaging and Sealing TRU Waste in 55-gallon Drums (Reference P014)  
 
• Packaging HBL TRU Waste (Reference P018)  
 
• Packaging and Sealing Contaminated HEPA Filters in Polyethylene Boxes 

(Reference P009)  
 
• Repackaging of TRU Waste Drums Returned from the Solid Waste 

Disposal Facility (Reference P047)  
 
• Shipping Waste to Burial Ground (Reference P089)  
 
• 1S SRS Waste Acceptance Criteria Manual, Procedure 3.06, E-Area TRU 

Pads Transuranic Waste Acceptance Criteria (Reference P050) 
 
• TRU Waste Drum Data Sheet for Mixed Scrap (Reference P011)  
 
• Assay Waste on the Portable PHA (Reference P012)  
 
• Transporting, Storing, and Recording Waste Data for Plutonium  

(Pu)-239 (Reference P010)  
 
• Returning Pu-239 TRU Waste to be Repackaged in the North Line Scrap 

Recovery and Waste Handling Cabinets (Reference P008) 
 
• Cabinet Bag-port Operations (Reference P015)  
 
• Cleaning and Removing Plastic Huts (Reference P023) 
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• Changing Internal Cabinet HEPA Filters (Reference P007A)  
 
• Changing Internal Cabinet HEPA Filters and Cabinet Supply HEPA Filters, 

Phase I (U) (Reference P007) 
 
• Packaging and Disposing of Dry Radioactive Waste, DPSTP-R-141 

(Reference P045) 
 

On occasion, changes to procedures are required to implement new Authorization Basis 
requirements (Reference M017). 
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5.0 REQUIRED WASTE STREAM INFORMATION – SR-W027-221H-HET 
 
This section presents the mandatory TRU waste stream specific information required by 
the WIPP-WAP for waste stream SR-W027-221H-HET (Reference 3).  The area of 
generation, waste stream volume, period of generation, prohibited items, waste 
packaging, and the physical, chemical, and radiological composition of the waste 
stream are described. 

 
5.1 Area and Building of Generation 
 
Waste stream SR-W027-221H-HET was generated in the Old and New HBL facilities 
located on the upper floors of the H-Canyon facility.  HBL waste was generated 
primarily from areas inside process cabinets or gloveboxes, huts erected around 
glovebox entry ports, or areas contaminated with radioactive material adjacent to the 
process cabinets/gloveboxes (References D003, D005, D052, D056, D067, D122, 
M014, M015, M115, M125, M127, M133, M137, M142).  In addition to HBL, minor 
amounts of TRU waste were generated in the H-Canyon frames and sample aisles     
(References C132, C202, C203, D124, M171). 

 
5.2 Waste Stream Volume and Period of Generation 
 
As described in Section 4.2.1, there are currently 7,809 containers in waste stream    
SR-W027-221H-HET, (47 SWBs, and 7,762 55-gallon   drums), generated from August   
1973 to present.  No newly generated waste is forecast to be generated from this  
H- Canyon/HBL waste stream in the future; however, the drum count and volume may   
change based on drum remediation and repackaging operations.  Newly generated   
debris waste is expected to be assigned to waste stream SR-W027-221H-HET-C 
(References C192, C195, M123).  A detailed description of the physical, chemical, and 
radiological waste characteristics is provided in the following sections. 

 
5.3 Waste Generating Activities 
 
The operations by which the waste stream was generated are described in detail in 
Section 4.3 with detailed process flow diagrams.  Routine operations  
(i.e., housekeeping/cleaning, process equipment adjustments, radiological surveys, etc.)  
and preventive and corrective maintenance were the major waste producers.  Other 
contributing operations included facility modifications, decontamination, sump clean out, 
absorption of liquids, glove replacement on process cabinets and gloveboxes, various 
mechanical and electrical repairs, maintenance, and change-outs of process equipment, 
piping, cabinet panels, and other equipment.  One other major waste generating activity 
was the D&R of most of the OHBL gloveboxes (References C105, D004). 
 
5.4 Type of Wastes Generated 
 
The waste stream is primarily heterogeneous organic debris by volume, with the 
balance being composed of inorganic debris and absorbed liquids.  The SRS 
designation for waste items/materials discarded because they were no longer useable  
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or needed was “Job Control Waste,” which was designated on SRS Waste 
Management forms as Content Code 001 until 1998 (References M066, M108, M109,  
M110).  Although the SRS definition of job control waste did not include filters, some 
small HEPA and AEC filters that were of a size that did not require them to be packaged 
in boxes, have also been identified in the waste (References M014, M015, M115).   
Heterogeneous waste may also include small quantities of inorganic absorbents and 
absorbed organic liquids (References M026, P024).  
 
The following sections describe the chemical and physical form inputs, RCRA 
hazardous waste determination, waste matrix code assignment, and radionuclide 
contaminants for heterogeneous debris wastes generated in HBL. 

 
5.4.1 Materials Related to Physical Form 

 
The following description of Job Control Waste was contained in several HBL 
procedures and other SRS reports (References C032, D015, D075, M041, P014, P073):  
 
Job Control (Content Code 001) – paper, wipes, cloth rags, uniforms, cartons, gloves, 
miscellaneous wood, plastic film, sheeting, bottles, drum liners, windows, labware, 
sponges, miscellaneous rubber, Plexiglas, leather, firebrick, glassware, ceramic, small 
tools, miscellaneous metal hardware, crucibles, pipe, tubing and fittings, instruments, 
motors, hot plates, and shipping containers. 
 
As previously discussed, beginning in 1986, waste descriptions and vol% organic 
information were recorded on a TWPD for each container (References M014, P073).  
An analysis of 3,598 containers in waste stream SR-W027-221H-HET from this time 
period with vol% organic data is shown in Table 5-1, Volume Percent Organic Analysis   
for Waste Stream SR-W027-221H-HET (Reference M111). 
 
Table 5-1.  Volume Percent Organic Analysis for Waste Stream SR-W027-221H-HET 
 

Volume Percent 
Organic 

Number of Containers 
Analyzed 

Percent of Total 
Containers Analyzed 

<50% 355 10 
50 to 80% 1157 32 
> 80% 2086 58 
 Avg. vol% = 82  

 
The analysis indicates that the majority of waste containers are greater than 80 vol% 
organic, with an average organic volume of 82 percent.  It should be noted that the 
analysis includes a significant number of drums containing lead-lined gloves, which 
were estimated to be between 56-74 weight percent (wt%) lead, but were routinely 
categorized as 100 vol% organic (Reference C014).  This categorization resulted in an 
artificially high average vol% organic for the waste stream.  
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Beginning in approximately 1996, OSR 29-90, TWCCs replaced TWPDs 
(References M015, M115).  TWCCs provided detailed waste material parameter (WMP)            
data, but did not include vol% organic data.  Instead, waste material parameter 
descriptions and weight percents were provided.  Waste material parameter densities 
have been used to convert the weight percent data to volume percent.  Table 5-2a, 
Waste Material Parameter Analysis for Waste Stream SR-W027-221H-HET, shows an 
analysis of waste material parameter data from TWCCs for 773 containers in waste 
stream SR-W027-221H-HET (Reference M112).  Only one density is used for each 
waste material parameter for volume conversions. 
 
Table 5-2a.  Waste Material Parameter Analysis for Waste Stream SR-W027-221H-HET 
 

Waste Material Parameter  Volume Percent Volume Percent 
range by container 

Iron based metals 1.28% 0-76%   
Aluminum based metals 0.27% 0-73%   
Other metals 4.83% 0-80%   
Other Inorganics 3.00% 0-70%   
Inorganic Matrix 2.96% 0-88%   
Cellulosics 11.80% 0-96%   
Rubber 21.19% 0-100%   
Plastics 52.25% 0-100%   
Organic Matrix 2.42% 0-86%   
Soils/Gravel    0.00% 0.0-0.0% 
Total Inorganic 12.34%    
Total Organic 87.66%   

 
The analysis shows most containers to be greater than 80 percent, by volume, organic 
material, with an average organic volume of 88 percent.  However, similar to the case in 
Table 5-1, there are a significant number of containers in the analysis for which  
lead-lined gloves were categorized only as rubber (References M015, M115).  This 
results in an artificially high average organic vol% for the waste stream.  
 
Homogeneous solids waste (e.g., bottles containing absorbed liquids) are included in 
drums of debris waste; however, individual drums will contain less than 50 percent, by 
volume, of these materials (References M126, M127).  Drums in which CCP 
radiography or visual examination identifies more than 50 percent, by volume, 
homogenous solids waste will be rejected and removed from the debris waste stream 
(References M026, M160).    
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The waste stream is primarily made up of heterogeneous debris, including booties, lab 
coats, floor sweepings, labware, rags, small tools and equipment, and other job control 
waste (Reference M026).  Examples of container-specific waste items described on 
generator and packaging forms include (References M014, M015, M115, M125, M127, 
M133, M170, M172):  
 
• Cabinet waste, decon waste, hut waste, process waste, radiobench waste  
 
• Wipes, swipes, rags, leather gloves, spill pillows 
 
• Tape 
 
• Heat gun, rotometer, calculator 
 
• Pump and motor, heat exchanger 
 
• Batteries 
 
• Vials, glass labware 
 
• Floor tile, crucibles 
 
• Floor sweepings, sand 
 
• Pipe, instrument piping 
 
• Iron  
  
• Hoods, metal duct work, foil 
 
• Insulation 
 
• “Neut kit” or neutralization kit (described in References P082, P083)  
 
• Soda ash, Celite (diatomaceous earth) 
 
• Wood, cardboard, paper, rope, mops, dust pan 
 
• Equipment piece 60/61 “flashlight” assemblies 
 
• Plastics (suits, shoe covers, bags, tubing), Plexiglas 
 
• Tools, scissors, shears, saw blades, funnel, scale, weights 
 
• Lead bricks, pellets, and shavings 
 
• Rubber gloves (both lead-lined and non lead-lined), o-rings 
 
• Filters, filter boats, HEPA filters, agitator filter, prefilter cloths 
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• Hydraulic fluid (absorbed) 
 
• Ultrasonic cleaner 
 
• Light bulbs 
 
• Cans (paint cans; including spray paint and other aerosol cans), 5-gallon cans, 

lids 
 
• Bucket, plastic bottles, ice cream carton, oxide containers 
 
• Flanges, valves, fittings, clamps, gauges, metal locks, wire 
 
• Hardware (e.g., nuts, bolts, screws) 
 
• Sealed sources (e.g., Pu-238) 
 
• Ladder, scaffold material 
 
• Small quantities of poly bottles containing immobilized liquids (Reference 9) 
 
Prior to 1986, SRS procedures did not require the recording of narrative descriptions or 
organic volume/wt%.  However, the BGR (OSR 7-375) that was completed at the time 
of packaging, did indicate a Waste Type Code and, in some cases, a brief description.  
Content Code 001 denoting job control waste (defined as housekeeping waste and 
protective clothing) was assigned to the large majority of containers generated in the 
waste stream during the pre-1986 time period (References C055, M014, M052). 

 
5.4.1.1 Waste Matrix Code 
 
Waste stream SR-W027-221H-HET is primarily made up of heterogeneous debris 
consisting of booties, lab coats, floor sweepings, labware, rags, small tools and 
equipment, and other job control waste (Reference M026).  As previously stated, 
although an analysis of available vol% data shows an average vol% between  
82 percent and 88 percent, the practice of categorizing lead-lined gloves as 100 percent 
organic or as only rubber means that this number is artificially high.  The waste stream 
is, therefore, more accurately described as 50 percent to 80 percent, by volume, 
organic.   
 
Process and generator knowledge (References C019, C098, D005, D020, D021, D025,   
D031, M034), information provided in the ATWIR (Reference 13), and a DOE Waste 
Stream Questionnaire prepared in 1996 regarding the SR-W027 waste streams 
(Reference M026), also support the 50 to 80 vol% organic waste estimate.  One 
interview with three HBL generators discusses the requirement to separate combustible 
from non-combustible waste, circa 1973-75.  This segregation of combustibles and   
non-combustibles resulted in the waste being approximately 75-80 vol% plastic 
(Reference C098).  Based on process knowledge and this analysis of the waste stream, 
waste matrix code S5440 is applied.  The definition of this Waste Matrix Code, found in 
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the DOE Waste Treatability Group Guidance (Reference 5), is as follows: 
 
S5440 – Predominantly Organic Debris 
 
This specific-detailed category includes waste that is estimated to contain at least  
50 percent, but less than 80 percent, by volume, organic debris materials.  The balance 
of the matrix may be inorganic debris materials (i.e., metal, inorganic nonmetal), soil, or 
homogeneous solids. 
 
5.4.1.2 Waste Material Parameters 
 
Expected waste material parameters in the above waste stream include (References 
M014, M015, M115, P073):     
 
 Iron-based metals 
 Aluminum-based metals 
 Other metals 
 Other inorganic materials 
 Cellulosics 
 Rubber 
 Plastic (waste materials) 
 Inorganic matrix 
 Organic matrix 
 Steel packaging materials 
 Plastic packaging materials 
 
To estimate the waste material parameter weight percentages for waste stream 
SR-W027-221H-HET, data were obtained from the WIPP Waste Information System 
(WWIS) database as of October 3, 2006.  The WWIS waste material parameter data 
were derived from radiography and visual examination of HBL debris waste by the 
current CCP TRU Waste Certification Program at SRS.  In addition, for waste generated 
since implementation of the 29-90 form, waste material parameter weight percentages 
estimated by the generator were utilized if the container was not in WWIS.  
 
WWIS data for 5,113 containers and 29-90 data for 184 containers from waste stream  
SR-W027-221H-HET were evaluated, for a total of 5,297 containers.  The total volume 
of this waste stream at the time of this evaluation was 7,644 containers.  Therefore,  
69 percent of the waste stream was represented by this analysis.  The closure dates for 
the 7,644 containers range from August 1973 to February 2006.  The closure dates for 
the containers in WWIS for this waste stream range from July 1974 to February 2006.  
There are only 45 containers (< 1 percent of the waste stream) in the waste stream 
generated prior to July 1974.  Therefore, the data for these 5,297 containers are 
representative of waste stream SR W027-221H-HET as a whole.  
 
An analysis of the combined WWIS and 29-90 data was performed, the results of which 
are presented in Table 5-2b, Waste Stream SR-W027-221H-HET Waste Material 
Parameters.  This evaluation is documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 1). 
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Table 5-2b.  Waste Stream SR-W027-221H-HET Waste Material Parameters 
 

Waste Material Parameter Weight Percent Weight Percent Range
Iron-based Metals/Alloys 17.3%  0.0 – 98.6% 
Aluminum-based 
Metals/Alloys 1.0%  0.0 – 88.9% 

Other Metals 1.3%  0.0 – 95.5% 
Other Inorganic Materials 7.0%  0.0 – 93.7% 
Cellulosics 5.9%  0.0 – 97.5% 
Rubber 14.8%   0.0 – 94.5% 
Plastics (waste materials) 52.3%   0.0 – 100.0% 
Inorganic Matrix 0.3%  0.0 – 70.0% 
Organic Matrix <0.1%  0.0 – 36.2% 
Soils/Gravel     0.0% 0 – 0% 
Total Inorganic Waste Avg. 26.9%   
Total Organic Waste Avg. 73.0%   

 
5.4.2 Radiological Characterization 
 
In determining the expected radiological characteristics of the waste streams,                   
the HBL operations were reviewed and waste assay data from the BGRs 
(Reference M014), TWCCs (Reference M015), and Accountability Books 
(References M073, M079, M080, M081, M094, M095, M096), were reviewed after 
moving the data to spreadsheets to allow data handling.  Additionally, source 
documents concerning radionuclide distributions in process inputs, products, and waste 
materials were reviewed (Reference M161).  

 
The waste stream described in this section includes waste from both Old and New  
HBL as well as H-Canyon.  As previously discussed, the H-Canyon/HBL facility 
processed Np-237, Pu-238, and recovered scrap, including enriched  
uranium/plutonium, U-235, and Pu-238, as shown in Figure 5 (References C063, C066).   
The timelines presented as Figures 5 through 8 of this report indicate the times during   
which different process lines were running.   
 
The fact that the H-Canyon/HBL facility housed several radiologically-different 
operations, and that process or isotopic-specific waste segregation was not required   
when waste cuts were placed into waste containers, complicates the determination of 
isotopic ratios expected in these waste streams.  Documentation states that waste cuts 
from several different projects, each with a unique isotopic distribution, were placed 
together in a single drum (References C094, C098, D031).  Also, after 1986, guidance 
was given to place all mixed waste cuts in the same drum to minimize the number of 
mixed waste drums (References C008, P018, P091).    

 
In addition to routine campaigns, special campaigns involving other radionuclides or 
different isotopic ratios cause additional variability in the isotopic ratios for the waste 
streams (References C024, M056).  Waste was also generated as a result of 
contamination incidents, (References C098, C100, C105, C114, C157, D053, D065, 
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D066), D&R, and special cleanup operations (Reference D090).  Additionally, some 
materials received from off-site were declared waste rather than utilizing the materials in 
scrap recovery (Reference C041).  

 
As discussed in Section 4.3.3.5, OHBL D&R took place over many years.  During this 
D&R, containment units, as well as the vacated facility, were decontaminated.  All 
equipment and highly contaminated containment cabinets were then removed and 
packaged as waste.  Over 100,000 cubic feet of TRU waste was generated from this 
activity (Reference D004).  

 
Because this D&R effort removed all equipment and related containment, any 
contamination from operations prior to 1970 would be expected in the resultant waste 
streams.  For example, from 1964 to 1970, SRS produced U-233 for research.  These 
operations were performed in tanks installed for the neptunium recovery program 
(Reference D054).  

 
In order to produce U-233, thorium (Th) was irradiated in reactors and then dissolved         
in acid prior to extraction of the U-233 product.  There were five thorium-processing   
campaigns with a total of about 240 tons of thorium processed.  Two of the campaigns   
involved thorium metal and three campaigns involved thorex (thorium oxide [ThO2]).  
Therefore, both Th-232 and U-233 are expected in the waste generated from D&R 
(References C164, D019, D054, D095, D098, M069).  

 
In July 1977, a complete mockup of the Oxygen-16 exchange system was constructed 
to evaluate the calcination furnace in HBL.  Concurrently, a cold test using thorium as a 
substitute for Pu-238 was performed.  Thorium oxalate powder was calcined in the 
furnace using the same operating parameters as those used for the Pu-238 product 
(Reference D101).   
 
Another possible source of thorium is from the irradiation of enriched uranium routinely   
produced for the production of Np-237.  Over time, the U-236 fraction in the enriched   
uranium increased to approximately 50-60 wt%.  U-236 in the targets yielded more   
Np-237, which could be separated for Pu-238 production.  If some of the U-236 in the 
enriched uranium carries over into the Np-237, decay products of U-236 are expected,   
which includes Th-232 and its daughters (Reference C164).  If this were the only source 
of thorium, the quality of Th-232 would be proportional to the Np-237 quantity; however,   
there are many potential sources of thorium in the waste.  
 
A final possible thorium source is scrap material processed in HBL.  Because of this,   
thorium, which has a natural isotopic abundance of 100 percent Th-232, is expected in 
routine and D&R waste from HBL (References C162, D004, D006, D049, D054, D095, 
D098, D101, M069).  
 
The radiological distribution for OHBL facility waste is listed in the Table 5-3, OHBL 
Facility Radionuclide Distribution for TRU Waste (Reference D005). 
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Table 5-3.  OHBL Facility Radionuclide Distribution for TRU Waste 
 

Isotope Relative Activity (Sum =1) 
C-14 2.68E-15 
Co-60 4.68E-08 
Cs-137 1.16E-05 
H-3 1.14E-08 
I-129 7.98E-12 
Ni-59 1.96E-03 
Se-79 4.49E-05 
Sn-126 1.78E-11 
Sr-90 1.01E-03 
Tc-99 2.49E-09 
U-233 7.68E-15 
U-234 2.85E-05 
U-235 6.90E-12 
U-236 1.18E-10 
U-238 7.39E-16 
Np-237 5.22E-10 
Pu-238 9.65E-01 
Pu-239 6.99E-04 
Pu-240 3.94E-04 
Pu-241 1.48E-02 
Pu-242 4.73E-07 
Am-241 8.32E-03 

 
The radiological distribution for New HBL varies depending on specific campaigns.         
The given distribution for the 1996-1998 heat source Pu-238 waste is listed on 
Table 5-4, Heat Source Pu-238 Distribution for TRU Waste (References C174, D005, 
D050). 
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Table 5-4.  Heat Source Pu-238 Distribution for TRU Waste  
  
Isotope Relative Activity (Sum =1) 
C-14 6.0E-05 
Co-60 2.6E-04 
Cs-137 1.0E-02 
H-3 1.8E-04 
I-129 4.8E-06 
Ni-59 3.7E-07 
Se-79 7.6E-06 
Sn-126 1.1E-08 
Sr-90 3.6E-03 
Tc-99 3.0E-05 
U-233 2.8E-11 
U-234 5.1E-05 
U-235 4.1E-23 
U-236 2.3E-21 
U-238 1.1E-23 
Np-237 3.5E-05 (reference D005 states 3.2E-07) 
Pu-238 9.6E-01 
Pu-239 7.0E-04 
Pu-240 4.9E-04 
Pu-241 1.9E-02 
Pu-242 3.5E-07 
Am-241 1.0E-03 
 
The major operations housed in HBL and the description of inputs and products from 
each operation are as follows: 
 
Scrap Recovery (Phase I)  
 
In scrap recovery, the batches were prepared based on isotopic content of the input 
scrap materials.  The scrap recovery operation produced nitrate solutions of Pu-238 or 
U-235/Pu-239, which underwent further processing in the same building.  In both the 
Old and New HBL, two major scrap recovery operations were run: 
 
1.   Pu-238 and/or Np-237 
 
2.   U-235, Pu-239, and Np-237 either separately or in combinations 

(References C038, D048, D052, D055, D085, M084)  
 
Scrap input into the recovery operation varied as to isotopic content as shown in   
Figure 5.  Actinide impurities including americium, neptunium, uranium, and thorium,   
were documented for the inputs to the scrap recovery process (References D006, 
M101).  In the OHBL, the scrap could be 1-4 percent thorium oxide and in a few cases,   
up to 50 percent thorium oxide in plutonium dioxide-thorium oxide.  Plutonium-beryllium   
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neutron sources, which may cause significant interference with confirmation NDA 
activities, were also used in this process (See Potential Assay Interferences in this 
section below for a complete discussion of this issue) (Reference D006). 
 
Other impurities in the OHBL scrap recovery process include chromium, iron, sodium, 
and other metals in lesser amounts (Reference C175).  
 
U-235/Pu-239 with an isotopic range from 20 to 93 percent U-235 was also processed 
in the facility.  It was possible for scrap feed to contain significant quantities of                  
Pu-239 (Reference D003). 
 
In an interview conducted in preparation of this report, it was stated that the types of 
scrap dissolved in OHBL were Pu-238 with 75 – 82.5 wt% Pu-238 or enriched   
uranium/plutonium with greater than 20 percent U-235 or plutonium with   
50-80 percent Pu-239 from fuel fabrication (References C116, D105, M082).     
 
The Cassini Project produced Pu-238 oxide for eventual use in heat sources.  Scrap 
recovery to support the Cassini Project was operated from 1990 to 1995 and included 
the following scrap feed materials (Reference C111):  
 
• Scrap from off site 
• HBL sample returns 
• HBL glovebox floor sweepings 
• HBL recycled product 
 
The average isotopic distribution of scrap processed for eventual use in the Cassini 
Program was as follows (Reference M083):  
  
Nuclide  Average Wt%  
Pu-238  83.4%  
Pu-239  14%  
Pu-240  2.0%   
Pu-241  0.43%  
Pu-242  0.14%  
Am-241  0.01%  
Np-237  0.06%  
U-234   0.04%  
Th-232  0.12%   
 
In 1995, the Post-Cassini blending operations were conducted to obtain the highest  
Pu-238 wt% possible.  Scrap input ranged from a low of 68.4 wt% to a high of  
90 wt% Pu-238 (References C101, C103, C152, M084, P080).  The product from these 
runs had an isotopic content of 78.0 wt% to 80.3 wt% Pu-238 (Reference C115).    
 
In 1996, a LAP campaign was conducted.  The Pu-238 distribution from this campaign 
ranged from 18 – 81 wt%.  The input materials came from both weapons grade and 
heat source materials.  Generally, Pu-239 made up the bulk of the plutonium wt% for 
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the low assay campaign (References C136, D005, M077).  Also in 1996, facility flushes 
were completed in all tanks and lines.  Waste generated during these operations was 
assayed at an average of 81.5 percent Pu-238 wt% (Reference C112), which is in 
general agreement with the above isotopic distributions.  
 
Mixed scrap, which is solid plutonium-bearing materials with less than 1 percent   
Pu-238, was processed in Phase I in the late 1990s.  Minor amounts of carbides, 
nitrides, and fluorides may also be present in the material (Reference D058).  In this 
process, the mixed scrap was dissolved in the scrap recovery facility; however, the 
solution is then transferred to the H-Canyon for processing.  Depleted uranium, natural   
uranium, and enriched uranium, in oxide forms, are present in most of the mixed scrap   
material (References D058, D073).   
 
Plutonium Oxide Process (Phase III) 
 
Plutonium nitrate solutions were received from H-Canyon into the Plutonium Oxide   
facility, where the solutions were processed to produce plutonium dioxide powder   
(Reference D061).  The isotopic distribution of the product material varied according to 
specifications.  Since 1970, the product has varied from as little as 68 percent Pu-238 to 
as much as 99 wt% Pu-238 (Reference C126).  Fission products were usually present 
only in very low concentrations in HBL waste but may be in higher concentrations in  
H-Canyon waste (References C203, D007, D062, D124, P004).  Pu-236 is noted as an 
impurity in the parts per million (ppm) range in the Pu-238 oxide (Reference D063).  
Other product impurities included americium, neptunium, uranium, thorium, aluminum  
(Al), boron, beryllium, calcium, cadmium, chromium, copper, iron, magnesium,  
manganese, molybdenum, sodium, nickel (Ni), lead, silicon, tin (Sn), and zinc (Zn)  
(References C096, C097, C141). 
 
1970s 
 
High assay plutonium feed solutions accounted for approximately 99 percent of the                      
Pu-238 processed in the 1970s.  The high assay Pu-238 was recovered from irradiated 
neptunium target tubes (Reference D052).  The feed solution for high assay plutonium   
solutions contained at least 68 percent Pu-238.  The isotopic distribution of the high   
assay solution is as follows (References C038, C096, C126, D056, M071):  
 
Nuclide  Weight fraction   
Pu-238  68 – 90%     
Pu-239  11 – 17%    
Pu-240  1 – 5%     
Pu-241  0.5 – 3%   
Pu-242  0.05 – 0.23% 
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Low assay Pu-238 feed solutions were also processed.  The low assay Pu-238 was 
recovered from irradiated enriched uranium fuel assemblies.  The isotopic distribution of   
the low assay solution was as follows (Reference D052):   
 
Nuclide  Weight fraction 
Pu-238  26% 
Pu-239  56% 
Pu-240  11% 
Pu-241  5% 
Pu-242  2% 
 
In the 1970s, the high and low assay plutonium were blended together to a   
concentration of 80-81 percent Pu-238 for use in heat sources (Reference D052).   
 
1980s 
 
The heat source product specifications varied depending on the mission being 
conducted.   
 
In 1980, the heat source product distribution was as follows (Reference C110): 
 
Pu-238  83.5% 
Pu-236   less than ppm of total plutonium  
Am-241 neptunium, uranium, and thorium must be less than 1 wt% of the   

total plutonium content.  
 
In 1983, product material consisted of the following average distribution 
(References C096, C097): 
 
Isotope  Wt% 
Pu-238  84.97% 
Pu-239  12.96% 
Pu-240  1.68% 
Pu-241  0.32% 
Pu-242  0.08% 
 
In 1985, the COBRA database conversion table listed the following distribution for heat 
source waste (Reference M044):  
 
Isotope  Wt%  
Pu-238  81.47%  
Pu-239  15.73% 
Pu-240  2.34% 
Pu-242  0.16% 
Pu-241  0.28% 
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In 1988, the average isotopic distribution for waste from heat sources was as follows 
(Reference C037): 
 
Isotope  Wt% 
Pu-238  83.5% 
Pu-239  14% 
Pu-240  2% 
Pu-241  0.3% 
Pu-242  0.1% 
 
1990s  
 
From 1992 to 1994, the Cassini product isotopic distribution ranged as follows 
(References C137, D073):  
  
Pu-238  82.6 – 83.1 wt%  
 
Pu-236 was not to exceed 1 microgram (µg)/gram (g) or 1 ppm and the sum of the 
actinide impurities was not to exceed 1 percent of the total plutonium content.    
 
Product distribution in 1993 to 1996 ranged from approximately 79.26 to 86.43 wt% 
Pu-238 (References C109, M078).  
 
Material Control and Accountability used the following distribution in 1996, which agrees 
with the above Pu-238 distribution (Reference M024):  
 
Isotope  Wt%  
Pu-238    82.9%  
Pu-239  13.3% 
Pu-240  2% 
Pu-241  0.51%  
Pu-242  1.29% 
 
In 1996, waste generated during facility flushing operations, in preparation for the      
Pu-242 mission, was assayed at an average of 80.6 percent Pu-238 wt%            
(Reference C112).  This is in agreement with the above-listed general isotopic 
distribution.  
 
In 1997, the average heat source waste was as follows (Reference D031): 
  
Isotope  Wt%  
Pu-238  81 – 90%  
Pu-239  8.5 – 16%   
Pu-240  2 – 2.5%  
Pu-241  0 – 0.26% 
Pu-242  0.03 – 2.0%  
Pu-236  0.0001%  
Am-241  Trace 
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In addition to Pu-238 heat source campaigns, a Pu-242 campaign was run in 1996 and 
1997.  The general isotopic composition range for the product was as follows 
(References C119, M059, M070, M074):   
 
Isotope  Wt%  
Pu-238  1.66 – 32.76%   
Pu-239  1.35 – 7.48%   
Pu-240  12.99 – 19.87%   
Pu-241  2.77 – 4.79%   
Pu-242  43.99 – 2.33%   
 
In early 2001, a Pu-239 campaign was run.  The following isotopic distribution range 
was determined from analytical data (Reference M076):  
 
Isotope  Wt%   
Pu-238  0.15 – 0.55%   
Pu-239  87.44 – 90.00%   
Pu-240  8.70 – 11.77%   
Pu-241  0.45 – 0.55%   
Pu-242  0.19%  
  
Np Oxide Process (Phase II) 
  
The majority of this facility’s waste is from the OHBL operations since the Phase II 
process in New HBL didn’t become operational until 2001, producing Pu-239.   
Pu-239 process specifications for anion exchange are as follows (Reference D049): 
 
Nuclide  Wt%    
Pu-239  95% 
Pu-240  5% 
 
(% Pu-240 > 1.2 x % Pu-241)   
 
Also in Phase II, Np-237 nitrate solutions were processed to NpO2 powder.  The powder 
was incorporated into new reactor targets and irradiated to produce Pu-238.   
Neptunium solutions containing plutonium are processed through anion-exchange   
resins to remove the plutonium, to concentrate the neptunium, and to further remove   
fission products and uranium (References D049, P004).  Neptunium product   
specifications were as follows:  plutonium 1 wt%, thorium 3 wt%, other metals 1 wt%   
(wt% is as wt% of neptunium).     
 
In the OHBL, impurities in the neptunium feed depended on the source of the feed   
material.  Fission products were usually present only in very low concentrations 
(References D007, P005).  Other impurities included Pu-238, Pu-239, U-235, and 
depleted uranium.  Impurities in the neptunium product included plutonium and uranium,   
each usually less than 0.1 wt% and thorium, typically less than 0.02 wt%.  Prior to May   
1978, special campaigns were also run to produce U-233 and U-236 in the neptunium   
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process facility (References C126, D052, D054).  Although these special campaigns 
were operational prior to the start date for these waste streams, residual contamination 
on equipment, containment units, and the facility itself should be considered.   
  
Prior to the start-up of Phase II, the area was used to perform maintenance on  
Pu-238 contaminated equipment and consequentially, some of the waste from the 
Phase II area is contaminated with Pu-238 (Reference D005).   
 
Assay 
 
Beginning in the 1970s, cabinet/glovebox waste from the HBL was generally considered 
TRU waste.  The waste was bagged and placed in a 5-gallon pail that was analyzed on 
the PHA (References C054, D075).  If a waste pail contained greater than or equal to 
0.1 Ci, it was labeled, “greater than or equal to 0.1 Ci/pkg.”  If the waste pail contained 
less than 0.1 Ci, it was labeled, “greater than10 nCi/g; less than 0.1 Ci/pkg.”  If no 
reading was obtained on the PHA, the pail was labeled, “greater than 10 nCi/g; less 
than 0.1 Ci/pkg” (Reference P063). 
 
Plastic hut waste was also considered TRU waste.  The plastic hut waste was not 
analyzed on the PHA.  Instead, calculations from smear results were used to determine 
the activity of plastic hut wastes.  Several smears were taken of the contaminated hut 
material and an average value was determined.  This value was multiplied by the 
estimated surface area of the contaminated items and multiplied by conversion factors 
to determine an estimated gram value for the entire waste parcel (References P048, 
P059, P063).  Because of the possibility of errors in applying contamination data from 
spot swipes to the entire item, this method of determining gram content would likely  
result in large uncertainties when used to determine the gram content of an entire waste  
box.  According to a September 1975 procedure for using the HBL PHA, when 
analyzing for U-235, results were also obtained for Pu-238 and Pu-239.  If protactinium 
(Pa)-233 (daughter product from alpha-decay of Np-237) was detected, the container 
was then counted for neptunium (Reference P095).  When analyzing for Pu-238, results   
in grams and curies were also obtained for U-235 and Pu-239.  Again, if Pa-233 was   
detected, the container was then counted for neptunium (Reference P096).  When    
analyzing for Np-237, results were obtained only for Np-237 (Reference P097).  These 
results were used to complete BGRs. 
 
In the early 1980s, as part of the HBL, waste cuts were individually analyzed using a 
calibrated and shielded germanium-lithium detector and PHA-generally referred to as 
the PHA.  Documentation states that this analytical equipment had an efficiency of      
10 percent (References C001, M019, P065).  Analytical results were given in grams and             
curies of the subject radionuclide.  Analysis was performed for U-235, Np-237, and                      
Pu-238 within the HBL (Reference P065).  The efficiency numbers reported in the 
source documents pertain to the use of the assay equipment for analyzing an expected 
isotopic distribution in the waste material.  One source document states that a neutron 
detector consisting of helium-3 filled proportional counters mounted in series was also 
utilized (Reference P065).  The use of the neutron detector for assay is not verified by 
any other source documents and in an interview with site personnel, it was stated that 
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the neutron detector was not used for assay but was used for criticality limit evaluations 
(Reference C154).   
 
In the 1970s and 1980s, the PHA results were recorded on both BGRs and in 
Accountability Books (also called Run Books) for each waste cut that was placed in a   
5-gallon pail (Reference C037).  FSNs were assigned to each waste drum in the 
Accountability Books as well as on the BGRs.  Although the individual waste cuts were 
analyzed prior to leaving the building of generation, the cuts from specific operations   
were not routinely segregated when placed into a drum or other waste container.  As 
part of this AK report, analytical data from Accountability Books was reviewed to 
determine radionuclide content and isotopic distribution in individual waste drums.   
 
In the early 1970s, information from the BGRs was computerized in the Computerized 
Radioactive Waste Burial Record Analysis (COBRA) system (Reference D009).  SRS 
occasionally used two or more BGRs with associated FSNs to identify the primary 
isotopes in a waste container.  This was done because COBRA limited entries to two 
isotopes per burial record (Reference D028).  If a radiological value of “0” is in the 
COBRA Database, it denotes a value less than the accountability threshold.  The values 
in COBRA should agree with accountability records; however, any inventory 
adjustments would have been submitted to the Accountability Department and not 
necessarily to Waste Management (Reference C154).  A value of “0” in COBRA could 
also denote non-cabinet waste or hut waste that was not assayed.  Generally, hut waste 
or items too large for pails, were not assayed (Reference C144). 
 
In 1986, the Experimental TRU Waste Assay Facility became operational.  The Waste 
Management Department began the assay of waste.  The assay equipment included a 
neutron generator system and neutron detectors (Reference D015). 
 
Beginning in 1989, a Far-Field waste assay instrument on the third level of HBL was 
used for assay.  The instrument was a 12 percent high purity germanium gamma-ray 
detector (Reference C028).    
  
In June 1986 through February 1992, the TRU Waste Assay System in the SWMF was 
used to re-assay TRU drums using a passive active neutron counter to obtain 
WIPP-required information and also to identify LLW.  The TRU Waste Assay System 
calculated fissile grams, alpha Ci, nCi/g, thermal power, and Pu-239 equivalent activity.  
The gram information from the TRU Waste Assay system was compared to the   
generator’s assay results on the BGR to ensure that less than a 20 percent discrepancy 
was found (Reference C037).   
 
The assay systems used in the generator’s facility and at the burial ground were source 
checked daily, although no formal calibration system was in place (References C037, 
D088, D122).  The lack of formal calibration of the PHA system was listed as a 
“deviation” on the August 28, 1989 internal surveillance of the HBL TRU waste 
certification program (Reference C014).   
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In August 1995, in order to improve the accuracy of assay values for HBL, the HBL PHA 
assay system was replaced with a segmented gamma scanner (References C160, 
C171).  The segmented gamma scanner (SGS) was considered the most accurate 
assay instrument in the HBL facility with a listed uncertainty at 2 sigma of +/- 25 percent 
(References D005, D067).  A Confirmatory Measurement Counter (CMC) has also been 
used to screen TRU waste for plutonium content prior to assay by other instruments   
(Reference P002).  
 
Beginning in 1996, a portable PHA was used in the HBL for gamma assay of large 
items, specifically 30-gallon pails, HEPA poly boxes (Reference P069), and drum liners.   
The documented accuracy at 2 sigma was +/- 50 percent (References D005, D067).  
Again, this documented accuracy refers to the assay of a known isotopic distribution.  
 
A comparison study was undertaken to determine the difference in assayed values from 
both the PHA and SGS systems.  Waste pails were analyzed using both systems and 
the SGS assay results were generally found to be 23.9 percent higher than the 
corresponding PHA results (Reference C160).  This resulted in an under-reporting of 
the quantity of Pu-238 in waste containers.  Additionally, in 1996, it was determined that 
some of the drums in the burial ground exceeded the operating limit due to the 
under-reporting of Pu-238 quantities as discussed above (Reference C118).    
 
The Radionuclide Assay System-Photon (RAS-P) is now the principal instrument              
for assaying HBL waste containers (5-gallon pails, double-pails, HEPA cardboard 
boxes, 30-gallon pails [gray tubs], and 55-gallon drums and drum liners) to determine 
the uranium, plutonium, and neptunium discard and accountability values using a   
gamma-ray analysis (Reference D122).  Bulky, dense, or large items that will not fit on 
the RAS-P are assayed using the portable PHA (References D005, D067, D123).  
 
An Unreviewed Safety Question evaluation ([USQ]-SWE-970164) was performed in 
1997, regarding the HB- and FB-Line Measurement Bias Effect on Pu-238 and                 
Pu-239 quantities in culverts and drums (Reference D045).  USQ, Pu-238 and                   
Pu-239 inventories for drum measurement uncertainties were adjusted based on 
information from several SRS inter-office memoranda.  It was recommended that the 
information be confirmed and then used to update the database.  It was also determined 
that any loading or unloading of highly loaded (two times the average concentration) 
culverts would require additional evaluation. 
   
Beginning in 1997, assay data was recorded on TWPDs (References C037, C144, 
D028, D083, M014, P073).  Also in 1997, the TWCC Forms began to be utilized 
(Reference C154).  Information from these OSR 29-90 Forms are contained in the  
TRU Waste Characterization Database in addition to BGRs. 
 
In 1999, a project was conducted to compile all existing TRU waste characterization 
data stored at SRS.  The SRS TRU Waste Characterization database was developed 
under this project and a record was created for each TRU waste container.  Information 
maintained in the COBRA Database was downloaded into the TRU Waste 
Characterization Database.  The remainder of the data was obtained by reviewing 
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disposal records and interviewing personnel at the waste-generating facilities 
(Reference D008).  The database utilized the generator-supplied (assayed), quantity for 
a specific radionuclide to apply an algorithm in order to calculate the values for the other 
relevant isotopes (e.g., Pu-238, Pu-239, Pu-240) as well as other radionuclides in the 
waste container.  The algorithm was based on standard developed isotopic distributions 
(References D008, D050).   
 
Limits 
 
Prior to August 9, 1988, the SWDF Pu-238 limit was 32 grams per drum   
(Reference C127).  On this date, the limit was reduced to 7.6 grams per drum at the   
SWDF.  In August 1989, a limit of 6 grams of Pu-238 per 55-gallon waste drum was 
implemented for wastes from the HBL (References C012, C033).  However, higher 
gram loadings were allowed in TRU waste drums if the drum had multiple filter vents   
(Reference M024).  A review of the burial slip data does not confirm the implementation 
of this limit.  The accountability books generally contain pre-1988 waste data and 
therefore could not be used for confirmation.  
 
The Phase II drum liner limit was as follows: 
 
Pu-238:  4 gram  
Pu-239:  117 gram  
 
In 1991, the maximum allowed mass per 55-gallon waste drum was 20 grams of                        
U-235, Np-237, and Pu-239 (Reference P006).  Higher gram values were not discarded   
but were maintained for recovery of materials.  
 
In 1993, the limit was changed to 6 grams per drum of U-235, Np-237, Pu-238, Pu-239,         
and Pu-242 (Reference P006).  In 1996, the limit was again reduced to 4 grams per         
drum of Pu-238 (Reference P034).  Gram limits were also listed in procedures        
(References P083, P084, P090).  In 1999, the limit changed again to less than                  
4 grams of Pu-238 per waste drum (Reference P014).   
 
In 1997, Pu-239 and Pu-238 waste materials were required to be segregated.                     
In 1998, the following 55-gallon drum gram limits were implemented (References P008, 
P011):    
 
Pu-238:  6.0 gram    
Pu-239:  150 gram    
Pu-242:  4.0 gram   
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Then in 2001, Phase I and Phase II waste were required to be segregated and could 
not be packaged in the same drum.  The Phase I limit per drum liner was as follows   
(Reference P014): 
 
U-235:  8.56 gram   
Pu-238:  1.14 gram   
Pu-239:  63.6 gram   
 
The above limits are also in compliance with operational safety requirements for 
plutonium isotopic limits (Reference D070, P057).  The limits are also much less than   
the nuclear safety limits (References C040, C045, C047, M043).  
 
Potential Assay Interferences 
 
From non-radionuclides: 
 
When combined with certain low Z-numbered elements, the alpha particles emitted from 
TRU radionuclides cause a reaction that has the potential to interfere with neutron 
counting during NDA confirmation activities.  These interferences are caused from an 
alpha-n reaction within the light element that generates additional neutrons.  During 
confirmation assay, the use of neutron coincidence counters, which can distinguish 
between the neutrons from spontaneous fission of the TRU radionuclides and the 
neutrons generated from the alpha-n reactions, can help to alleviate this problem.  Of 
particular importance is the presence of the following elements in the waste stream 
(Reference D082): 
 
Beryllium 
Fluorine (F) 
Sodium 
Magnesium  
Aluminum 
Carbon  
Oxygen (O) 
Chlorine 
 
An example of this reaction is caused by the presence of beryllium in the waste stream.   
Note that plutonium-beryllium neutron sources were sometimes dissolved in the HBL   
scrap recovery process (Reference D006).  Scrap containing metallic aluminum was 
also dissolved in the scrap recovery process in the New HBL (Reference D048).    
  
Generally, mixed scrap input into the scrap recovery line was solid plutonium-bearing   
materials, mainly plutonium dioxide.  The input material may also contain carbon,   
nitrogen, or fluorine – containing materials and oxides, plutonium or uranium and trace   
amounts of other metals (Reference D058). 
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Another reaction is caused when one of the major TRU radionuclides in this waste 
stream (i.e., Pu-238, Np-237, Pu-239, U-235) is in the oxide form, (e.g., plutonium   
dioxide).  There is an alpha-n reaction with the O-18 isotope of oxygen (References 
C123, C129, D060).    
 
As described in Section 5.4.3, the scrap recovery operations in HBL routinely                
used potassium fluoride, or nitric acid with fluoride, to dissolve certain scrap           
materials (References C116, D003, D005, D052, D055).  Assay interferences can              
be caused by the interaction of alpha particles with fluorine in the waste, which               
results in the production of Na-22 (Reference C028).  The specific interaction,              
which releases a 1.28 mega-electron volts gamma, is as follows:  F-19 (alpha-n)           
Na-22 (References C034, D082).  Na-22 is a radioactive isotope of sodium and          
causes other interactions that result in measurement interferences in the plutonium                 
energy regions of interest during gamma spectroscopy.  Because of this interaction, 
Na-22 is listed as a trace contaminant on Table 5-5, Radionuclide Distribution for   
Waste Stream SR-W027-221H-HET, Table 6-2, Radionuclide Data for Waste Stream  
SR-W027-221H-HEPA, Table 6-3, Expected Chemical Contaminants for TRU Waste 
Stream SR-W027-221H-HEPA, and Table 7-3, Radionuclide Distribution for Waste 
Stream SR-W027-HBL-BOX.  Aluminum nitrate is another chemical utilized in the scrap 
recovery process that has the potential to cause assay interferences (References C116, 
D005, D050).  
 
As part of the HBL decommissioning, sweepings from the neptunium mechanical line   
were generated.  The sweepings contained particulates mixed with aluminum oxide as 
well as other plastic and metal materials.  These sweepings were placed in tin cans and 
bagged for disposal in 55-gallon drums (References C031, C039, M160).  These tin 
cans may have been repackaged into 5-gallon cans with 1/16-in lead lining and taped   
shut (Reference C117).  The aluminum present in these sweepings, as well as other 
low-Z materials, could cause interferences with NDA due to the potential for alpha-n 
reactions. 
 
The 1980 Pu-238 product specifications limits for non-actinide cationic impurities that 
could present the potential for interferences in assay include the following 
(Reference C110): 
 
Aluminum   100 ppm 
Beryllium  1 ppm 
Boron    1 ppm  
Sodium  100 ppm 
Magnesium  25 ppm 
Silicon   150 ppm  
 
It appears that the limits may have changed in the 1990s.  The TRU waste would likely 
contain values lower than the levels indicated above, due to the dispersal of product 
among waste items.   
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From Radionuclides: 
 
Assay interferences can also result from the presence of radionuclide decay        
“daughter” products.  Because of the time lapse since these waste containers were 
generated or assayed, and the time the confirmation activities will be performed,                  
NDA personnel must take into consideration the radioactive decay of certain 
radionuclides and the in-growth of daughter products.  For example, Pu-236 is listed           
as a ppm impurity in the product from the Plutonium Oxide Facility (Reference D063).                      
Pu-236 decays to U-232, which has the potential to interfere with gamma   
spectroscopy.  U-234 is a daughter of Pu-238.  Pa-233 and U-233 are daughter 
products of Np-237 that can cause interferences with gamma spectroscopy of plutonium   
(Reference D050).  The in-growth of Am-241 from Pu-241 decay should also be 
considered. 
 
Prevalent Radionuclides 
  
To determine the radionuclide distribution for this waste stream, assay data from the  
generation facilities recorded on BGRs (Reference M014), on 29-90 forms 
(References M015, M115), and in the SRS TRU Waste Characterization Database 
(Reference  M011) were reviewed.  None of the data indicates which operations 
generated the waste; therefore, actual assay data when available, is used over process 
information.  Additionally, waste from specific operations was not segregated when 
placed into 55-gallon drums, boxes, or other waste containers.  Source documents were 
also reviewed to determine if there was the potential for additional radionuclides in the 
waste stream that were not listed on assay results.  The radionuclide distribution for this 
waste stream is listed in Table 5-5 (Reference M113).  
 
To determine isotopic ratios for waste stream SR-W027-221H-HET as a whole, the   
total gram value for each individual radionuclide was divided by the total mass of all 
radioactive constituents in the waste stream and converted to a percentage.  This   
result is listed as “Total Radionuclide Wt%.”  To determine the radionuclide wt% range 
for individual containers, the radiological mass in each container in the waste stream 
was summed.  The mass of each individual radionuclide in a container was divided by 
the total radiological mass for that container and converted to a percentage.  The 
minimum and the maximum results are listed as “Radionuclide Wt% Range for 
Individual Containers.”  The same process was applied to determine “Total 
Radionuclide Ci%” and “Radionuclide Ci% Range for Individual Containers.”  As shown 
in Table 5-5, U-238 is the most predominant radionuclide by mass, and Pu-238 is the 
second most predominant radionuclide by mass, while over 95% of the activity is 
contributed by Pu-238 (References C192, M011, M014, M015, M115, M125, M127, 
M133).  
 
Radionuclide content and isotopic distribution may vary considerably on a                   
container-by-container basis due to the isotopic variability of the operations housed at 
HBL, since waste cut packages from several different projects, each with a unique 
isotopic distribution, were placed together in a single container.  A review of the assay 
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data indicates that there are some containers in the waste stream where the most 
prevalent radionuclides may not be present. 
 
Table 5-5.  Radionuclide Distribution for Waste Stream SR-W027-221H-HET 
 

Radionuclide 
Total 

Radionuclide 
Wt%1,5 

Radionuclide 
Wt% Range for 

Individual 
Containers2,5 

Total 
Radionuclide 

Ci%3,5 

Radionuclide 
Ci% Range 

for Individual  
Containers4,5 

Suspected 
Present 
(Yes/No) 

WIPP-Tracked Radionuclides
Am-241 0.03% 0 – 100.00% 0.02% 0 – 100.00% Yes 
Pu-238 21.61% 0 – 99.33% 96.81% 0 – 99.99% Yes 
Pu-239 10.25% 0 – 96.43% 0.17% 0 – 82.65% Yes 
Pu-240 1.78% 0 – 93.13% 0.11% 0 – 97.48% Yes 
Pu-242 0.05% 0 – 2.16% Trace 0 – Trace Yes 
U-233 Trace 0 – Trace Trace 0 – Trace Yes 
U-234 0.17%    0 – 28.12%6 Trace 0 – 83.54% Yes 
U-238 51.54% 0 – 97.69% Trace 0 – 0.05% Yes 
Cs-137 Trace 0 – 0.09% 0.01% 0 – 19.55% Yes 
Sr-90 Trace 0 – 0.02% 0.01% 0 – 7.05% Yes 

Additional Radionuclides
Ba-137m Trace 0 – Trace 0.01% 0 – 18.45% Yes 
C-14 Trace 0 – 0.64% Trace 0 – 0.34% Yes 
Ce-144 Trace 0 – Trace Trace 0 – Trace Yes 
Co-60 Trace 0 – Trace Trace 0 – 0.51% Yes 
H-3 Trace 0 – Trace Trace 0 – 0.35% Yes 
I-129 0.17% 0 – 52.89% Trace 0 – Trace Yes 
Ni-59 Trace 0 – 19.98% Trace 0 – 0.15% Yes 
Np-237 8.01% 0 – 100.00% Trace 0 – 100.00% Yes 
Pu-241 0.11% 0  – 7.83% 2.86% 0 – 96.52% Yes 
Se-79 Trace 0 – 0.53% Trace 0 – 0.01% Yes 
Sn-126 Trace 0 – Trace Trace 0 – Trace Yes 
Tc-99 0.01% 0 – 1.65% Trace 0 – 0.06% Yes 
U-235 4.77% 0 – 60.99% Trace 0 – 1.22% Yes 
U-236 1.50% 0 – 24.73% Trace 0 – 15.27% Yes 

1. This column indicates the total wt% of each radionuclide over the entire waste stream. 
2. This column is the wt% range of each radionuclide on a container-by-container basis.  Some containers with “0” 

listed as the lower range will not contain the specified radionuclide. 
3. This column indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
4. This column is the curie percent range of each radionuclide on a container-by-container basis. 
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 
6. The upper range value is from CCP NDA characterization results not waste generator reported data (Reference   

DR030).  
 
SRS assay data was not available for approximately 48 percent of the waste stream.   
It is assumed that this portion of the waste stream has the same relative isotopic 
distribution.  A radiological evaluation for this waste stream is documented in the  
NDA Memorandum as required by CCP-TP-005 (Reference 1). 
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5.4.3 Chemical Content Identification – Hazardous Constituents 
 
The HBL waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the SCDHEC.  Based on 
historical waste management, the containers in this waste stream were managed as 
non-hazardous and hazardous.  A review of available AK documentation has 
determined that this waste is hazardous.  Three different major chemical operations 
occurred in Old and New HBL as described in Section 4.3.  Waste was generated 
directly from these operations and from associated maintenance and decontamination 
operations.  This waste stream was generated over a 30-year period and it                
includes waste generated before RCRA was implemented at SRS, waste that was        
not segregated (i.e., nonhazardous and hazardous wastes were included in the same 
container), and waste that was generated when listed and characteristic chemicals   
were commonly used in the HBL (see following text for detailed discussion).                      
Table 5-6, Expected Chemical Contaminants for TRU Waste Stream                          
SR-W027-221H- HET, summarizes the expected chemical contaminants and 
associated HWNs   applicable to the SR-W027-221H-HET waste stream.  The HWN 
assignments have been applied on a waste stream basis; individual containers may not 
contain all of the hazardous materials listed for the waste streams as a whole.  The 
assignment of these HWNs was based on a review of chemical inputs to the waste 
generating operations and hazardous materials potentially contaminating the waste.  In 
addition, MSDSs and other manufacturer information were obtained for the commercial 
products to determine the presence of RCRA regulated constituents.   
 



CCP-AK-SRS-4, Rev. 16 Effective Date:  02/06/2014 
CCP Acceptable Knowledge Summary Report  Page 83 of 214 
 

Controlled 
Copy 

Table 5-6.  Expected Chemical Contaminants for TRU Waste Stream  
SR-W027-221H-HET 
 

Constituent EPA HWN 
Applied 

Suspect 
Present 

(Y/N) 
State 
HWN 

Section Describing 
Rationale if Code is 

Not Assigned 
1,1,1-trichloroethane  F001/F002 Y None NA 
1,1,2-trichloro-1,2,2-
trifluoroethane 
(Freon) 

F002 Y None NA 

1,1-Dichloroethylene D029 Y None NA 
Acetone F003 Y None NA 
Beryllium None Y None 5.4.3.3 
Cadmium D006 Y None NA 
Carbon tetrachloride F001/D019 Y None NA 
Chloroform D022 Y None NA 
Cyclohexanone F003 Y None NA  
Ethyl acetate F003 Y None NA 
Hydrazine U133 Y None NA 
Lead D008 Y None NA 
Mercury  D009 Y None NA 
Methanol F003 Y None NA  
Methyl ethyl ketone F005 Y None NA 
Methylene chloride None Y None 5.4.3.1 
Polychlorinated 
biphenyls (PCBs) 

None N None No applicable code 

Tetrachloroethylene F001/F002
/D039 

Y None NA 

Trichloroethylene F001/F002
/D040 

Y None  NA 

Vinyl chloride D043 Y None NA 
Note - Based on a review of AK source documentation, the following chemicals were 
investigated and found not to be present in this waste stream:  benzene, bromoform, 
butanol, carbon disulfide, chlorobenzene, cresols (o-, m-, and p-cresols),  
1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane,  
cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, 2,4-dinitrophenol,  
2,4-dinitrotoluene, ethyl benzene, ethyl ether, formaldehyde, hexachlorobenzene, 
hexachloroethane, isobutanol, nitrobenzene, pentachlorophenol, pyridine,  
1,1,2,2-tetrachloroethane, toluene, trichlorofluoromethane, 1,1,2-trichloroethane, 
xylenes, antimony, arsenic, barium, nickel, selenium, thallium, and vanadium.  
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Prominent HBL chemicals used in the HBL operations included the following: 
   
In the Scrap Recovery Process 
 
• Nitric acid in Scrap Recovery for dissolving plutonium, uranium, and neptunium  

metals and alloys, plutonium-zirconium and plutonium-uranium-zirconium alloys  
or scrap containing metallic zirconium, plutonium- aluminum and   
plutonium-uranium-aluminum alloys or scrap containing metallic aluminum, and  
scrap containing metallic beryllium (References D006, D055), as well as other 
major types of scrap (Reference D006).  The New HBL Scrap Recovery process 
was very similar, with solid scrap being dissolved in hot nitric acid, filtered, 
collected and sampled, and further diluted with nitric prior to transfer to the  
H-Canyon as a nitrate solution (References D003, D005). 

 
• Trace fluoride in nitric acid (References D003, D005, D055).  
 
• Aluminum as aluminum nitrate (References D005, D055). 
 
• Scrap pulverizing and weighing (Reference D005) or conditioning 

(Reference D058).  Scrap may contain carbon, nitrogen, and fluorine material as 
well as oxides. 

  
• Anion exchange in Scrap Recovery uses nitric acid, ferrous sulfamate, aluminum 

nitrate, sodium nitrite, hydrazine mononitrate, mercuric nitrate, and potassium 
fluoride. 

 
• Sodium nitrite used in the dissolver system to oxidize uranium (References 

D005, D006). 
 
• Other cold feed chemicals in the New HBL included potassium fluoride, 

aluminum nitrate, and ferric nitrate (References D003, D005, D006, D061, 
M058).  

 
Lab Line  
 
The waste handling line was converted to a lab line that analyzed samples and 
generated TRU lab waste, including liquid samples that were absorbed in                 
non-hazardous Oil-Dri and bagged out (Reference C105).  The overall process was  
described as follows (References C136, P078):  The lab received samples in plastic  
vials, composited up to four samples, performed analyses as requested, and poured  
excess sample into “recoverable liquid” bottles that were sent to H-Canyon.  Prior to 
June 1995, all liquids were bagged out of the line and recovered; after this time, they 
generated a “lab waste” category that was absorbed in Oil-Dri and was                     
non-recoverable.  Lab operations routinely generating waste included glove changeouts 
conducted at least every 30 days, glovebox cleanouts conducted at the end of each 
campaign, liquid analyses, and sample vial disposal.  One special waste-generating 
event was the disposal of about 50 bottles of accumulated liquid waste following work to 
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demonstrate that HBL was meeting Cassini Product Specifications.  The following 
chemicals were routinely used in the Lab Line (References C136, D005, P001):   
   
• Acid titration – potassium oxalate, phenolphthalein indicator, 0.1 molar sodium 

hydroxide   
 
• Determination of solids in liquid–nitric acid; hydrofluoric acid (HF)   
 
• Nitrite indicator – sodium nitrite, sulfuric acid, indigo indicator  
 
• Diode array – a matrix solution (used frequently) containing nitric acid, sulfamic 

acid, ferrous sulfamate, and oxalic acid  
 
• Oxalic acid molarity measurement – sulfuric acid, sodium permanganate   
 
• Density measurements – water, acid   
 
• Solid sample dissolution – nitric acid, dilute hydrogen fluoride   
 
• Plutonium precipitation-oxalic acid   
 
In Np-237 Oxide Process 
 
• Precipitation of and product quality determinations for neptunium  

oxalate - hydrazine, nitric acid (Reference D007). 
 
• Pu-239 processing - hydrazine mononitrate (Reference C105), which is pumped 

out of a 55-gallon drum in Cold Feed (outside of the process line) into a poly 
bottle and hand-carried down to the cabinet for addition by funnel.  

 
In Pu-238 Oxide Process 
 
• Prior to plutonium precipitation - ascorbic acid and hydrazine mononitrate used   

for plutonium valence adjustment circa 1985 (References C152, D056).     
 
• Precipitation and filtration - oxalic acid.  The precipitator and the precipitate are 

washed with a wash solution that contains oxalic acid, hydrazine mononitrate, 
and ascorbic acid in nitric acid (References C098, D056).     

 
• Hydrazine mononitrate was used as a reducing agent in both the old and            

New HBLs.  It was also being used in Pu-239 processing in Phase II in               
2002 (Reference C105).   

 
• Nitrate solutions received from the H-Canyon Frames were molarity-adjusted for 

nitric acid (References C116, D005, M061).  
 
In addition to routine chemicals, other chemicals could be added by funnel addition             
in a process room; gloveboxes in these areas had inside and outside funnels 
(Reference C105).  
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HB-Line Specific Chemical Information 
 
SRS began to manage TRU mixed waste as RCRA beginning in June 1987 
(Reference C088), around the time when they began implementing a TRU Waste 
Certification Program, of which HBL was a part, for waste to be disposed at WIPP.  
Under this program, HBL was audited in 1988-89, and began “to do better segregation 
of waste” and package and characterize it to meet program requirements, including 
segregating mixed waste from other TRU non-hazardous waste (Reference C105).  
From about 1986 forward, HBL waste generators were able to indicate HWNs 
applicable to the waste they were packaging on TWPDs, except that they did not 
indicate F001-F005 numbers for solvent-contaminated wipes or rags; a review of these 
forms from the 1986-1990 time period (References M014, M066) reveals that 
generators assigned the number D008 for lead.  By 1988, under the TRU waste 
certification program, liquids and sludges were segregated from certifiable waste prior to 
bagout, as verified by x-ray (References D088, D122).  Hazardous materials that could 
be disposed of in TRU waste were listed in procedures or posted in work areas.   
TRU waste management changes were made in January 1990 in response to 
regulatory concerns with the management of solvent rags and potentially other 
hazardous wastes (Reference C006).  At this time, SRS waste-generating facilities were 
asked to identify chemical inventories (Reference C067).  On January 19, 1990, the 
EPA, SRS, issued a memo summarizing recent regulatory guidance that would require 
considering solvent-contaminated rags/wipes to be hazardous under certain conditions.  
Affected SRS operations were anticipated to include decontamination or degreasing 
“using Freon, acetone, methanol, methylene chloride, and other RCRA-listed 
solvents…” as well as trichloroethylene assisted decontamination (Reference C083).  
On January 25, 1990, the EPA issued guidance requiring generators to handle all rags 
and wipes as hazardous waste and noting that the guidance might affect 
decontamination, degreasing, lubricating, or any other activities that dissolved or 
mobilized other constituents (Reference C029).  These memos were followed by  
two special procedures requiring that absorbent materials such as rags and wipes 
contaminated with F001-F005 solvents be classified as hazardous and that “use of 
unapproved solvents shall be discontinued except for Environmental Safety & Health 
(ES&H) purposes” (Reference C083).  Waste generated prior to January 25, 1990, was 
to be segregated if it was suspected to be contaminated with solvents based on process 
knowledge. 
 
Supplemental guidance issued on January 24, 1990, allowed rags contaminated             
with F003-listed solvents to avoid being considered hazardous provided that they did 
not contain free ignitable liquids.  This policy was further supported in a                      
February 6, 1990 memo outlining answers to generator questions regarding the solvent 
rag guidance and allowing the continued use of listed solvents such as Freon under 
certain conditions (Reference C083).  As a result of this change, in October 1990,  
SRS Waste Management Operations stopped accepting newly generated waste until 
verification of a formal, auditable program to ensure proper management of hazardous 
and mixed wastes, was completed for each generator (Reference C006).  In addition, 
each Department was required to implement the site Blue Dot program for F-listed 
solvents and products containing toxicity characteristic constituents.  This program 
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required that a Blue Dot ID sticker be placed on any product that contained RCRA-listed 
chemicals (References C006, C105, P003).  It was noted that “the Blue Dot” program 
was identified as the primary control for chemical products that become hazardous 
waste upon disposal, but notes that uranium and plutonium-listed chemicals were not   
controlled under the Blue Dot program (Reference D069).  
 
An inventory conducted in January 1990 found hazardous chemicals stored in HBL   
with current MSDS information available (References C017, M051).  The 
January 25, 1990 EPA/SRS guidance on solvent rags was supplanted in HBL in   
August 1991 by a Blue Dot program for managing and labeling hazardous chemicals 
(References C090, P076).  This program was noted in a 1991 TRU waste 
characterization document and other procedures, which noted that chemicals used in 
HBL are labeled with a Blue Dot under the Blue Dot program if they may contain 
hazardous constituents (References D005, P003). 
   
By procedure, non-hazardous substitutes were to be researched for all chemicals with 
hazardous constituents; if no substitute could be found and a Blue Dot chemical was 
used, "every attempt to use all the product shall be made," which HBL personnel 
recalled (References C105, P076).  An example of the implementation of this procedure 
is the replacement of Magnaflux and Spotcheck with the non-hazardous chemical 
Magnaflux Spotcheck (SKC-S) (Reference M051).  Also, the facility Chemical 
Coordinator was to be consulted to determine proper management of Blue Dot 
chemical-contaminated waste materials used for application or cleanup.  Non-empty 
Blue Dot chemical containers were prohibited from being placed in waste containers 
(Reference P076).  According to HBL personnel, a site wide program listed Blue Dot 
chemicals like Magnaflux.  Under this program, nothing with a Blue Dot was supposed 
to be used in the cabinets or huts; however, White Dot chemicals were safe to use 
(Reference C105).  The Blue Dot program was still in place in 1999 and may still be in 
effect in HBL (References C105, D067).  Procedures provided instructions to HBL 
waste generators on completing waste characterization forms such as the BGR and 
TWPD (References C014, P026, P073).    
 
The actual implementation of this program through the 1990s is documented to some 
degree in HBL procedures.  According to HBL Waste Operators, they did start to 
segregate solvent rags out of TRU waste and place them in separate drums.  HBL 
personnel noted that ascorbic and oxalic acids were used for cleaning instead of   
solvents; as a result, no organic solvent-contaminated Kimwipes and swipes from inside 
of gloveboxes should have been packaged in TRU waste containers (References C105, 
P033).  By 1993, procedures stated that liquids were to be removed from waste rags 
contaminated with F-listed solvents and that rags with F003 solvents were to be 
segregated from other F-listed solvent rags.  Waste categories and any HWNs were 
written on an OSR 29-14 Hazardous Waste Label (Reference P090).      
 
A 1996 procedure (Reference P026) describes the only HBL mixed waste generated 
routinely as “lead lined gloves that have been used in process cabinets.”  The type and  
quantity of mixed wastes were to be specified on Waste ID Slips stored with waste in a  
satellite area until containers were filled (or 11 5-gallon drums had accumulated) and  
then moved to a staging area (Reference P096).  Storage of mixed waste in separate 
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satellite accumulation areas was also specified in LLW procedures (Reference P103).  
Hazardous waste labels were explicitly required for waste cuts of lead-lined gloves.  The 
procedure listed potential mixed waste in several places, but the exhaustive list includes 
lead, mercury, cadmium, acid, nitrates, and oil as major chemicals from HBL 
(References P026, M037); the procedure identified acids and nitrates as  
non-hazardous, provided that they were solidified.  Attachment 7, which was not 
referenced anywhere in the text of the procedure, listed F001-F005 RCRA-regulated 
solvents and instructs "Using the MSDS chemical composition section, products must 
have greater than 10 percent of the following contaminants and be used as solvents to 
require a blue dot and have special disposal requirements.”  No mention of solvent rags 
was made in this attachment.  Solvent waste was considered procedurally as a 
separate category of waste from glovebox and hut wastes.  The following guidance on 
packaging solvent rags was provided:  remove as much solvent as possible from the 
rags, contact the waste handling supervisor for solvent classification before disposal, 
segregate rags “permeated” with F003 solvents from rags “permeated” with other 
F-listed solvents, and identify the waste with a hazardous waste label listing the waste 
code (F001-F005).  After a 1997 revision of this procedure, hut waste was moved into a 
separate procedure with the same number and all information regarding solvent waste 
was removed.  The only mixed waste contaminants listed were lead, mercury, and 
cadmium (Reference P026).  
 
Consistent with this procedure, other 1996 procedures included Waste ID Slips or other 
generator waste characterization forms with spaces on which generators were to 
indicate Hazardous Materials present in the drum, with the following options:  lead, oil, 
cadmium, mercury, calcium, and other (References P015, P034).  A cabinet bag-port 
operation procedure and other later procedures specified that wastes were allowed to 
have only the following WIPP-acceptable EPA HWNs, although waste with other              
EPA HWNs could be accepted for storage with an approved deviation request      
(References P015, P094).  The term “mixed waste” also applied to TRU mixed waste.  
These procedures also continued to specify that drums containing mixed waste were to 
be stored in a separate Mixed Waste Staging Area (Reference P014).    
  
According to Solid Waste Management (SWM) personnel, SRS waste generators 
started to assign F-, U-, P-, and other codes to TRU waste after 1996.  SRS had an   
agreement with the state regulator that it would manage waste with all possible 
applicable HWNs and remove numbers if needed as characterization information was 
obtained (Reference C146).  
 
Waste stream SR-W027-221H-HET contains waste generated in HBL prior to  
January 25, 1990.  As such, HWNs historically applied to this waste stream have been 
assessed on the basis of numbers applied by generators in the 1986-1990 time     
period on TWPDs (Reference M014) and numbers applied by SWM to the entire            
pre-1990 inventory (References D018, D021, D034, D075, P052, P061), as shown in 
Table 5-7, Hazardous Waste Numbers Historically Applied (other than Metals).  In 
addition to the codes shown in this table, the 1995 Transuranic Waste Baseline 
Inventory Report suggested applicability of the following HWNs for HBL waste:  D004, 
D006, D007, D008, D009, D011, D018, D023, D024, D025, D026, P012, P015, P048, 
P113, P120, U032, U052, U080, U133, U144, U151, U161, U220, and U239. 
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Table 5-7.  Hazardous Waste Numbers Historically Applied (other than Metals) 
 

Chemical Name (Number) 
Old RCRA Permit 

Drafts (References 
D018, D075) 

Repackaging 
Procedures 
(References 
P052, P061) 

SRS SWM 
Determination 

(Reference 
D059) 

Halogenated spent degreasing 
solvents (F001) 

Yes  Yes No Determination 

Halogenated spent solvents 
(F002) 

Yes  Yes No Determination 

Ignitable spent solvents (F003) Yes  Yes No Determination 
Spent solvents (F005) No Yes No Determination 
Ignitable (D001) Yes  Yes Should not be 

applied 
Reactive (D003)  Yes  Yes Should not be 

applied 
Carbon tetrachloride (D019) Yes Yes No Determination 
Chloroform (D022) Yes Yes No Determination 
1,1-dichloroethylene (D029) Yes Yes No Determination 
Tetrachloroethylene (D039) Yes Yes No Determination 
Trichloroethylene (D040) Yes Yes No Determination 
Vinyl Chloride (D043) Yes Yes No Determination 
Acetone (U002) Yes Yes Should not be 

applied 
Vinyl Chloride (U043) Yes Yes No Determination 
Chloroform (U044) Yes Yes Should not be 

applied 
1,1-dichloroethylene (U078) Yes Yes Should not be 

applied 
1,2-dichloroethylene (U079) Yes Yes No Determination 
1,4-dioxane (U108) Yes Yes Should not be 

applied 
Hydrogen fluoride (U134)     Yes Yes Should not be 

applied 
Methanol (U154) Yes Yes Should not be 

applied 
1,1,2,2-tetrachloroethane 
(U209) 

Yes Yes Should not be 
applied 

Tetrachloroethylene (U210)  Yes Yes No Determination 
Carbon Tetrachloride (U211) Yes Yes Should not be 

applied 
1,1,1-trichloroethane (U226)  Yes Yes Should not be 

applied 
Trichloroethylene (U228)  Yes Yes No Determination 
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In 2002, the SRS Solid Waste Division determined that the following HWNs did               
not apply to HBL waste generated prior to 1986 (References C155, D059):                    
D001 (ignitable materials), D003 (reactive materials), U002 (acetone), U043 (vinyl 
chloride), U044 (chloroform), U078 (1,1-dichloroethylene), U079 (1,2-dichloroethylene), 
U108 (1,4-dioxane), U134 hydrogen fluoride, U154 (methanol), U209   
(1,1,2,2-tetrachloroethane), U210 (tetrachloroethylene), U211 (carbon tetrachloride), 
U226 (1,1,1- trichloroethane), and U228 (Trichloroethylene).  These codes, as well as 
others (Reference C151), were "incorrectly applied" during SWM operations from  
1992-2000, including drum retrieval operations (References C104, C155, D021, D024, 
D031, D059, M026, M034).  The codes were initially applied after development of an 
exhaustive list of all chemicals that could have been present in the facility, followed by 
assignment of "all waste codes associated with these chemicals” regardless of usage.  
During drum retrieval, although SWM believed that a more definitive basis for the code 
assignment was necessary, “in the interest of time, all the codes identified were 
assigned to these TRU waste containers” (Reference D059).   
 
Potentially hazardous trade-name chemicals that were used or present in the                  
H-Canyon/HBL facility include the following (References C017, C057, C105, C152, 
C202, M051, P048):     
 
• Triclene – trichloroethylene,  
 
• EZ Weld Gray Polyvinyl chloride (PVC) Cement – tetrahydrofuran, up to  

30 percent methyl ethyl ketone, and up to 10 percent cyclohexanone, 
 
• Raycohesive B-84 – 70 percent 1,1,1-trichloroethane and 10 percent methylene 

chloride (1994 formulation and MOR-AD B-32 (replacement for Raycohesive),  
 
• Magnaflux SKC-NF/ZC-7B Cleaner/Remover – 1,1,1-trichloroethane, 
 
• Trichloro trifluoroethane/Freon,  
 
• SpotCheck Developer (Reference C105) – 40 percent ethyl acetate,  

30 percent acetone, and up to 70 percent propanol in other formulations. 
 
Nonhazardous chemicals included 3-36 aerosol lubricant with petroleum distillate, As 
Low as Reasonably Achievable (ALARA) 1146 strippable coating with water and 
polyvinyl butyral (References C012, C018, C105, M051), Aerokoil, BH-38 cleaner or 
appropriate substitute (Reference C020), Clorox, Crown Industrial Products            
Wasp & Hornet Killer with petroleum distillate solvent, Duco cement, Easy-Off oven 
cleaner, Elvacet with polyvinyl acetate, Freedom Speed Stripper (water-based), M-Bond 
200 Catalyst for cyano acrylate resin, MS-230 Contact Re-Nu, Nokorode Soldering 
Paste, Rapid Tap, SC-200 cleaner with sodium hydroxide (References C017, C152, 
M051), SCD-2 (Reference C152), Scene glass cleaner – 12 percent ethanol, Spotcheck  
Cleaner-Remover (Reference C105) with light naphtha, Stripcoat TLC used on the 
inside of gloveboxes during D&R containing ammonia (References C105, C152),  
Xerox 6200/6500 Drum Cleaning Solvent with isoparaffinic hydrocarbons, and Alconox 
soap (Reference C152).  Other products used for general cleaning and decontamination 
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in HBL include Basic-H, Isoclean, HD 400, Formula 409, Blue Whiz, Zap-O-Kleen, 
Brillo, Comet, Tide, Borax, Clowhite bleach, Safest Stripper, oxalic acid, ethanol, and 
isopropyl alcohol (References M134, M170, P049). 
 
As previously mentioned, the Lab Line was a new facility in HBL beginning operation in 
1991.  Lab Line chemicals did not include acetone, isopropanol, or any other flammable 
liquids in the lab due to high heat generation by the Pu-238.  Also, due to an incident in 
which tributyl phosphate (TBP) was found in H-Canyon sample vials in violation of 
Canyon specifications, the lab was prohibited from using any organic chemicals.  
Halogenated chemicals were avoided due to stainless-steel piping sensitivity to them.  
None of the chemicals for which SRS historically assigned HWNs were used in the Lab 
Line, with the exception of hydrogen fluoride and hydrazine (Reference C136).  New   
HBL sumps were constructed with a nitric acid flush system so that sump cleanouts of 
liquids and sludges were more infrequent than in the OHBL (Reference C105, P025).  
Generally, cabinets were cleaned out and sumps were flushed out between isotopic 
campaigns (Reference C105), resulting in the recycling of many but not all spill residues   
(Reference D059).  Recent procedures for cleaning up chemical spills consisted of 
obtaining an MSDS, contacting the HBL chemical coordinator for cleaning and disposal 
instructions, and washing nitric acid from contaminated combustible waste rags 
(Reference P077). 
 
5.4.3.1 F-Listed Solvents 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HET may contain or is mixed with F-listed 
hazardous wastes from non-specific sources listed in 40 Code of Federal Regulations 
(CFR) 261.31 (Reference 15).  As shown in Table 5-7, HWNs F001, F002, F003, and 
F005 were historically applied to SRS HBL TRU waste generated before 1990 for 
solvents including 1,1,1-trichloroethane, acetone, carbon tetrachloride, methanol, 
perchloroethylene (i.e., tetrachloroethylene), and trichloroethylene (References D018, 
P052).  The HBL personnel during interviews could not remember using carbon 
tetrachloride, chloroform, dichloroethylene, 1,4-dioxane, chloroethylene, methanol, 
1,1,2,2-tetrachloroethane, tetrachloroethylene, or vinyl chloride in OHBL or in the   
1980s in the New HBL (References C098, C105), except for carbon tetrachloride and 
chloroform used during the 1950s (References C104, C152, D059).  Dioxane is not 
believed to have been present in HBL except perhaps as an impurity in  
commercial-grade trichloroethane (References C098, C105, D059).  Also, no evidence 
was found that vinyl chloride has ever been used in HBL (References C098, C105, 
C136, C152, D059), nor were any procedures located that specified precautions or 
special handling techniques for this very reactive chemical.  However, HBL personnel 
did recall that much more painting occurred in the OHBL than in the new one due to 
better materials and coatings used in the construction of cabinets in the New HBL 
(Reference C105). 
  
Several sources suggested that HBL TRU waste may have been contaminated with 
acetone (Reference C002).  Acetone was believed to have been used for degreasing 
(Reference D059) and as a solvent by construction personnel (Reference C032).    
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OHBL Operators recalled that acetone was used in the 1950s and 1960s to repair 
gloveports but not in the 1970s (Reference C098).  Acetone was also used to clean   
the edges of "Mipple M" wall covering panels in rooms, although not in gloveboxes 
(Reference C105).  Acetone was also present in up to 30 percent concentrations in 
Magnaflux Spotcheck products (References C098, C105, M051) that were used in HBL.  
After January 25, 1990, generators did not indicate a HWN for any F– listed solvent on 
their TWPDs or TWCCs (References M014, M015, M115) for any drums, nor did the 
procedures for completion of these forms mention any solvents during much of the         
time period of waste generation (Reference P073).  Under the Blue Dot program, 
acetone would not have been used inside of gloveboxes; however, some evidence 
indicates that acetone was used during the 1990s as a solvent to remove plastic 
congealed on glovebox floors (Reference C158).  Acetone would have been used 
outside of gloveboxes during decontamination events associated with glove failures, 
leaks, or other unusual events, such as the following HBL events that occurred from                 
August 1986 to July 1996, possibly resulting in TRU waste generation:  five leaks                         
and inadvertent transfers, six personnel contaminations, two incorrect product feeds, 
and one glovebox fire (Reference D058).  Acetone was also used by maintenance to 
clean up contamination outside of gloveboxes during a contamination event that 
occurred in about 1994 (References C156, C157).  Although this use might have 
generated low-level mixed waste with TRU isotope contamination less than  
100 nCi/g consistent with LLW procedures (References D050, D092, P103), no  
low-level mixed waste contaminated with solvents has been generated in HBL since           
January 25, 1990 (Reference M098).  The facility also stated that waste from this 
decontamination effort probably was packaged as TRU Waste (Reference C157).  
Acetone was also present in HBL chemical inventories in small (less than 1-gallon) 
quantities in 1990, 1991, and 1994 (Reference M099).  In addition, it was on a year 
2000 list of chemicals allowed to be stored for use in HBL (Reference D058), although 
the allowable quantity of this chemical was decreased (but not removed entirely) in a 
July 2001 revision.  Finally, a 1996 TRU waste packaging procedure explicitly provided 
for the first time the option of assigning HWNs F002 and F003 if applicable   
(Reference P014).  As a result of the above solvent uses, the HWN F003 will be 
assigned for acetone.  
 
Solvent 1,1,1-trichloroethane was not used as a pure commercial chemical  
(References C098, C105, C152), but it was present as the primary solvent in  
Magnaflux SKC-NF/ZC-7B Cleaner/Remover (Reference M051), which was used in   
the HBL (References C017, C105).  As a result, the HWN F002 will be assigned for  
1,1,1-trichloroethane. 
 
Trichloroethylene was used as a solvent in Raycohesive B-32, a glue used to seal drum 
liner lids (References C057, P048).  A HWN would not be assigned solely on the basis 
of this packaging-related use.  One other source document also suggested that 
trichloroethylene was not used in HBL (Reference C032).  However, trichloroethylene 
was the primary solvent in a trade-named chemical called Triclene that was used in the 
OHBL (References C098, M051).  Because of its solvent usage, the HWN F002 will be 
assigned for trichloroethylene.  
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In addition to information about chemicals included on lists of historically applied codes, 
evidence of the use of other solvents was found.  
 
Freon was used as a coolant in the New HBL vessel vent system (Reference D003) and 
in the OHBL refrigeration units (References C032, C116).  Some Freon from the vessel 
vent system was disposed due to a leak; this leak cleanup would have generated 
contaminated TRU waste (Reference C098), although Freon from this source would not 
be considered hazardous waste because it was not being used as a solvent.  However, 
other sources suggest that Freon was used in H-Canyon/HBL for decontamination and 
as a cleaning agent throughout the facility even though New HBL personnel stated that   
Freon was not used for decontamination (Reference C002, C017, C032, C067, C105, 
C202).  Based on this solvent and cleaning agent usage, the HWN F002 will be   
assigned for Freon (a chlorofluorinated hydrocarbon). 
 
Ethyl acetate was present at 40 percent as a solvent in SKC-S developer       
(Reference M051), which was used in HBL (Reference C105).  Based on this          
usage, the HWN F003 will be assigned for ethyl acetate.   
 
Source documents discussing methyl ethyl ketone differ on whether it was          
(Reference C002) or was not used (Reference C032).  It was definitely a solvent in   
PVC cement used in the facility (Reference C017).  Because spent PVC cement may 
have been included in TRU waste containers, the HWN F005 will be assigned for this 
chemical. 
 
Methylene chloride is expected only associated with use in the adhesive  
MOR-AD B-32 (and in its predecessor Raycohesive B-32), which were used to              
bond together Type II 90-mil polyethylene drum liner lids and bodies used in          
conjunction with the 55-gallon U.S. Department of Transportation (DOT)-17C drums           
to package and transport TRU waste (References C057, P048, P059).  Because its          
use is only associated with packaging, a HWN will not be assigned for this contaminant.  
In summary, the following hazardous numbers will be applied to the            
SR-W027-221H- HET TRU waste stream:  F001 for 1,1,1-trichloroethane, carbon 
tetrachloride, tetrachloroethylene, and trichloroethylene (Reference C155); F002 for 
1,1,1-trichloroethane, Freon, tetrachloroethylene,  and trichloroethylene; F003 for 
acetone, ethyl acetate, and methanol; and F005 for methyl ethyl ketone.  Although there 
were no industrial degreasing operations occurring in HBL (References C098, C105, 
D003, D005, D006, D048, D061), the F001 code will be assigned as shown above for 
the chlorinated hydrocarbons discussed per SRS guidance.  Additionally, although the 
waste is not ignitable (See Section 5.4.5), the F003 code will be applied per SRS 
historical assignment. 
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5.4.3.2 Toxicity Characteristic Organics 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HET is contaminated with organic toxicity 
characteristic compounds as defined in 40 CFR 261.24 (Reference 15).  Methylene 
chloride is the only solvent-type chemical used in HBL for which an F-listed HWN         
could not be assigned due to its non-solvent use.  However, no toxicity characteristic 
EPA HWN exists for methylene chloride.  SRS has determined, however, that the 
following HWN should be assigned to the waste stream (Reference C155),                 
although no evidence of the use of some of these chemicals has been found as 
summarized in Section 5.4.3:  carbon tetrachloride – D019, chloroform – D022,                
1,1-dichloroethylene – D029, tetrachloroethylene – D039, trichloroethylene – D040,   
and vinyl chloride – D043. 
 
5.4.3.3 U-and P-Listed Chemicals 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HET may contain or is mixed with a discarded 
commercial chemical product, an off-specification commercial chemical product, or a 
container residue or spill residue thereof as defined in 40 CFR 261.33 (Reference 15).  
A 1995 SWM document describes that the process piping in HBL is welded  
stainless-steel and contains no mechanical joints (Reference D059).  Because process 
vessels are enclosed in cabinets and, in the New HBL, piping outside of cabinets was 
jacketed, spills were minimized, though not eliminated.  In the Scrap Recovery process, 
four types of events were described that could create MTRU waste:  leaks, dropped 
containers, overflow of process vessels such as dissolvers and product hold tanks, and 
uncontrolled chemical reactions, some of which are known to have occurred, in addition 
to other waste generating events such as glove failures (References C098, C105, C114, 
D005, D064, D065, D066).  Cleanup operations from such events could result in spilled 
listed material entering the TRU waste stream, especially given that OHBL sumps were 
not equipped with nitric acid flush systems (Reference C105). 
 
The SRS Solid Waste Division determined that the HWN U134 for hydrogen fluoride did  
not apply to HBL waste generated prior to 1986; the basis for this determination was the 
belief that hydrogen fluoride had not been used in the facility (Reference D059).  OHBL   
personnel recalled that HF ceased to be used after 1973, was used only before 1970 in 
the Pu-239 oxide process, and/or was never used in Special Recovery (References 
C098, C104, C116, C152).  References to ubiquitous use of fluoride ion in Scrap 
Recovery are consistent with information from OHBL personnel that they used 
potassium fluoride, rather than hydrogen fluoride (References C152, D055).  On the  
other hand, technical standards state that hydrogen fluoride was brought into the New  
HBL as a liquid during the Cassini mission (10/90-6/95 in Scrap Recovery, 1/93-8/95 in 
Plutonium Oxide) to adjust fluoride concentrations (References D005, D050).  However, 
HBL managers and technical support personnel stated unambiguously that hydrogen   
fluoride was never brought into HBL as pure chemical or used as a pure chemical in any   
process, consistent with scrap dissolution procedures (References C156, P105).  
Hydrogen fluoride was also used in the Lab Line during the Cassini Impurity Analysis  



CCP-AK-SRS-4, Rev. 16 Effective Date:  02/06/2014 
CCP Acceptable Knowledge Summary Report  Page 95 of 214 
 

Controlled 
Copy 

Program from about 1994-95 for determination of solids in liquids, for solid sample 
dissolution, and in standards used for trace metals analyses (although it would not have 
been the sole active ingredient in the latter formulation).  However, all lab chemicals 
were prepared in Building F/H Area Laboratory and bagged into the HBL after dilution; 
hydrogen fluoride was diluted to 0.1 molar strength with nitric acid before entry into HBL    
for solids dissolution (References C136, P104), so that pure chemical hydrogen fluoride   
could not have contaminated HBL TRU lab waste.  Because hydrogen fluoride was not   
brought into HBL as a pure commercial chemical and was used for its intended 
purpose, the HWN U134 will not be assigned for this waste stream.  
 
Hydrazine (rather than hydrazine mononitrate) was used during anion exchange in 
Scrap Recovery and during neptunium oxalate precipitation; the maximum allowable   
concentration was 0.15 molar (References D007, D055).  Some OHBL facility   
personnel did not believe that pure liquid hydrazine was disposed as TRU waste 
(Reference C152), or only recalled using hydrazine mononitrate (References C098, 
C104, C105, M058, M062, M063), while other personnel discussed use of hydrazine 
(References C116, C152).  However, it is possible that pure liquid hydrazine may have 
contaminated spill cleanup residues following significant spill and contamination events 
in Scrap Recovery, as previously described.  On this basis, the HWN U133 will be 
assigned for hydrazine.    

Beryllium is expected in the waste as a contaminant in plutonium dioxide product   
(Reference C110) and in trace quantities from dissolution of plutonium-beryllium alloys   
(References C178, D006), as described in Section 5.4.4.  However, it was never known 
to have been brought into the facility as a pure commercial chemical in powder form 
(References C151, D059).  Therefore, no HWN will be assigned to this waste stream for 
pure beryllium powder. 
 
In summary, only U133, Hydrazine, is assigned to this waste stream from the U- and 
P-Listed chemicals. 

5.4.3.4 K-Listed Waste   
 
The debris materials in this waste stream do not contain hazardous waste from any of   
the sources specified in 40 CFR 261.32 (Reference 15).   
 
5.4.4 Metals 
 
Based on review of AK relative to chemicals and materials used or present in                   
the facility, waste stream SR-W027-221H-HET is contaminated with toxicity 
characteristic compounds as defined in 40 CFR 261.24 (Reference 15).  As shown in 
Table 5-8, Hazardous Waste Numbers Historically Applied for Metals, SRS has 
historically applied HWNs for cadmium, chromium, and lead to its pre-1990 TRU waste.   
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Table 5-8.  Hazardous Waste Numbers Historically Applied for Metals 
 
Constituent Name 

(HWN) 
From Old RCRA 

Permit Drafts 
(Reference D018) 

From Repackaging 
Procedures 

(Reference P052) 
From Generators 
(Reference M014) 

Cadmium (D006) Yes Yes No 
Chromium (D007) Yes Yes Yes 
Lead (D008) Yes Yes Yes 

 
A 1999 document listed the only hazardous constituents used in the HBL were 
cadmium, lead, and chromium (Reference D067).  
 
Former Operators and engineers from the OHBL could not recall any use of arsenic, 
barium, or selenium in the facility (Reference C098), nor have HWN ever been applied 
for these metals. 
 
Various metals may be present from several sources.  One possible source was the 
plutonium dioxide product itself, which could have up to the following concentrations of   
impurities:  aluminum-100 ppm, beryllium-1 ppm, cadmium-25 ppm, chromium-175   
ppm, nickel-100 ppm, lead-100 ppm, and zinc-50 ppm (Reference C110).  However,   
these are maximum allowable quantities, rather than average quantities likely to be   
present in waste materials.  One source stated that “typical” quantities of these metals 
in plutonium oxide product are cadmium-10 ppm, chromium-100 ppm, and lead-10 ppm   
(Reference C139); due to the very small gram loading of plutonium oxide product on  
waste materials, it is not expected that plutonium oxide residues alone could cause  
waste to meet the toxicity characteristic threshold for these metals.  Concentrations of 
RCRA metals cadmium, lead, chromium, and mercury in plutonium stabilization   
products do not exceed RCRA regulatory thresholds (Reference D005).  In terms of 
impurities in scrap materials being processed through Scrap Recovery, the major types 
of scrap that had been processed up to date 1975 included floor sweepings rich in iron 
oxide, plutonium-beryllium neutron sources (plutonium oxide and plutonium), plutonium   
molybdenum cermets (with and without ThO2), oxide combinations such as plutonium   
dioxide- zirconium oxide and plutonium oxide -thorium oxide, and plutonium-zirconium   
alloy (References D006, M160).     
 
Beryllium is expected to be present in TRU waste as a contaminant in plutonium   
dioxide product (Reference C110) and because of the dissolution of   
plutonium-beryllium neutron sources and plutonium oxide beryllium mixtures in Scrap  
Recovery (References D005, D006, D067, D115).  Any beryllium that was dissolved, 
however, was sent to the H-Canyon as solution where the plutonium was recovered and   
the remaining solution (including beryllium) was discarded to waste tanks.  Any 
beryllium remaining in the Scrap Recovery Facility TRU waste would be present only in 
trace quantities (Reference C178).  Waste packages that contain beryllium are marked 
as containing beryllium (References P018, P094, P113).  Beryllium is therefore 
expected only in particulate form as an impurity or in residual trace amounts less than  
1 percent by weight of the waste in any payload container (includes Ten Drum 
Overpacks [TDOPs]) (References C186, M122, M133).  
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Cadmium was listed as a possible contaminant in HBL TRU waste (Reference C002), 
although other sources suggest that it was not used (Reference C032, C116).  
Cadmium was used in plates around the New HBL in the vessel vent system 
(Reference C098), although it was not used in the OHBL (Reference C152).  HBL also 
did not use cadmium-coated HEPA filters (References C110, D005).  Several source 
documents have been reviewed that indicate that prevalence of cadmium          
(References C139, D067, P015, P034, P073) in HBL TRU waste procedures and 
documents from the time period of waste generation.  Based on its possible presence, 
the HWN D006 will be assigned for cadmium.  
 
Chromium may be present in waste due to stainless-steel construction of gloveboxes 
and highly acidic (nitric acid), atmospheres corroding this material (Reference C098).  In 
particular, in the New HBL, process vessels in Scrap Recovery were constructed of 
Type 304L stainless-steel because of its corrosion resistance (References D003, D005).  
However, Toxicity Characteristic Leaching Procedure (TCLP) data regarding the 
leaching of chromium from Type 304L stainless-steel showed that only 0.10 milligrams 
per liter (mg/L) chromium leached from Type 304L, well below the toxicity characteristic 
level of 5 mg/L.  Based on a study constructed in 1992, job control waste raw materials 
including yellow plastics do not contain enough chromium to exceed toxicity 
characteristic concentrations (Reference D041).  Plutonium oxide powder with   
100 ppm chromium, also does not sufficiently contaminate TRU waste to require the 
assignment of D007 for chromium (Reference C139).  At this concentration in a drum 
with 50 kilograms (kg) of waste, about 2.5 kg of plutonium oxide product would have to   
be present in a single container of waste, even assuming 100 percent extractability of 
the chromium.  Chromium was also present at 25 ppm in standards and tracers used in 
the Lab Line (Reference C136), although only small amounts of such materials would 
have been disposed in TRU waste.  OHBL personnel did not recall using chromium in 
their operations (Reference C116).  Waste generators listed chromium on five container 
characterization forms, but these containers have been excluded from waste stream 
SR-W027-221H-HET (References M009, M014, DR013).  Since about 2003, additional 
wastes assigned EPA HWN D007 have been generated.  This waste is not included in 
the SR-W027-221H-HET waste stream. 
 
Lead is expected in HBL TRU waste (References C002, M014) primarily from lead-lined 
gloves (References C014, C027, C032, C080, C090, C098, C116, M014) and in 
glovebox panels that were of a sandwiched stainless-steel-lead-water-stainless 
construction with acrylic/lead glass windows (Reference D056).  Although job control 
waste raw materials including yellow plastics do not contain enough lead to exceed 
toxicity characteristic concentrations (Reference D041), lead-lined gloves are frequently 
generated and managed as TRU waste due to their 56.1-73.7 percent lead per pair; 
generators conservatively estimate 74 percent lead when completing 29-90 forms 
(Reference D005).  No shielding or bricks are expected in HBL waste except possibly in 
D&R waste (Reference C098), although HBL did use lead shielding (Reference C116).   
 
The New HBL was constructed with lead in gloveboxes with acrylic and leaded glass on 
the windows at the entry station, charge preparation glovebox, and wing cabinets 
(Reference D003).  The dissolver and product transfer glovebox in new Special 
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Recovery had only lead shielding with leaded glass on the windows.  Generators 
indicated on TWPDs completed during the 1986-1990 time period (Reference M014) 
the HWN D008 for lead.  According to a 1996 procedure, the only HBL mixed waste   
generated regularly was “lead-lined gloves that have been used in process cabinets” 
(Reference P026).  Drums containing mixed waste such as leaded gloves were to be 
stored in the Mixed Waste Staging Area (Reference P014).  Although an aggressive 
segregation procedure was in place (References C105, C136, C152, D067, P026, 
P073) and generators did not indicate D008 for the segregated containers, some of the 
segregated containers were found to contain lead during CCP confirmation activities 
(References C163, DR013, M014, M015, M115).  Considering all of the potential 
sources, the HWN D008 will be assigned for this waste stream.  
 
Mercury was not thought by Waste Management or OHBL personnel to be commonly 
used in the facility (References C067, C098, C116) in order to avoid contamination of 
product material, although it was occasionally included on Waste Management lists 
because of potential uses of mercury thermometers in non-routine operation such as 
tank calibration (Reference C067).  OHBL personnel did not believe that they used such 
mercury measurement equipment due to the need for greater sensitivity  
(Reference C098), but they did recall removing mercury manometers that may have 
been part of a vacuum system in room 454, circa 1984 (Reference C156).  Also, job 
control waste raw materials including yellow plastics do not contain enough mercury to 
exceed toxicity characteristic concentrations (Reference D041).  There should be few or 
no fluorescent bulbs in the waste, as there were no lights inside of the cabinets where 
such bulbs could become TRU-contaminated (References C098, C116, C152).  While 
small quantities of fluorescent bulbs may be present in waste from use in huts outside of 
gloveboxes (Reference C152), such material is not expected to contain sufficient 
mercury to cause TRU waste drums to be hazardous.  Sample data from analysis of 
randomly chosen drums of crushed fluorescent tubes indicated that the EPA TCLP 
concentrations of metals in these drums either were not above regulatory limits in any of 
the samples, or were not present in sufficiently high concentrations to render a TRU 
waste drum with only one or two fluorescent bulbs hazardous (References C148, 
M048).  Also, mixed waste receipts indicate that two drums filled with fluorescent bulbs 
have been disposed as low-level mixed waste, which supports the idea that fluorescent 
bulbs from outside the glovebox are not sufficiently contaminated to be TRU  
(Reference M098).  Mercury vapor bulbs, according to the author of Reference M098, 
were actually fluorescent bulbs that were disposed as low-level mixed waste  
(Reference M098).  1970s-era Technical Standards for enriched uranium and plutonium  
recovery (References D007, D055) identified mercury as being used in recovery ion  
exchange (at 0.01 molar concentration) and in the dissolution of plutonium-aluminum  
alloys or scrap containing metallic aluminum.  However, HBL technical support 
personnel stated that, the ion exchange operation never ran in Special Recovery, nor 
were targets or aluminum scrap ever dissolved, in part because Scrap Recovery never 
received material directly from SRS reactors, as they shut down in the mid 1980s 
(Reference C156).  Mercury catalysis was performed in H-Canyon as noted by OHBL 
personnel (References C098, D124), but mercury-catalyzed dissolution was also tested 
and performed in HBL scrap recovery (Reference D055).  Mercuric nitrate was also 
listed in a 1978 SAR as a “principle toxic…material present in the B-Line”  
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(Reference D052).  Alkaline batteries that may be in TRU waste because HBL 
personnel did use flashlights (Reference C098) may contribute very small amounts of 
mercury, although alkaline batteries would not be present in sufficient quantities to 
exceed toxicity characteristic quantities (References C150, C152).  Finally, OHBL 
personnel recalled that some mercury may have been found during D&R or in 
gloveboxes, associated with pumps and other equipment (Reference C156).  Mercury 
was to be recovered by a vacuum flask aspirator and water, otherwise a spill kit was 
used.  Mercury clean up materials are considered EPA Hazardous waste  
(Reference D001).  Because there is a potential for thermometers, manometers, 
fluorescent bulbs, and other mercury-containing equipment in TRU waste, EPA HWN 
D009 will be assigned for this waste stream. 
 
Since about 2005, the Scrap Recovery Facility has generated wastes assigned EPA 
HWN D011 for silver.  This waste is not included in the SR-W027-221H-HET waste 
stream. 
 
In summary, HWNs D006, D008, and D009 are assigned to waste stream             
SR-W027-221H-HET for toxicity characteristic metals. 
 
5.4.5 Ignitables, Corrosives, and Reactives  
 
Ignitable and reactive materials are not believed to be present in HBL TRU waste.  
Corrosive liquids also are not anticipated due to liquid waste absorption procedures that 
go back to the early 1970s.  Operating procedures required all acids to be neutralized 
and all pyrophorics to be reacted before being packaged in TRU waste  
(References C067, P018, P094, P113).  It is important to note that SRS treated 
absorbed acids and bases as non-hazardous based on the results of tests on absorbed 
nitrates (neutralized nitric acid), the largest potential corrosive material in job control 
waste, which indicated such waste to be non-hazardous (References C067, P073).  
Rinsing and neutralization of acid soaked sponges and rags was required  
(References P026, P108).  Liquids were required to be absorbed since at least  
1977 with Celite (diatomaceous earth), soda ash, polyester cloths, and Oil-Dri      
(fuller’s earth and quartz) (References D005, D018, P014, P015, P050, P056, P063, 
P083, P094).  Oily rags were also required to be packaged with Oil-Dri absorbent to 
absorb any oily liquid (Reference P026).  No RCRA-regulated quantities of ignitable, 
corrosive, or reactive chemicals in routine HBL TRU waste, including pyrophorics and 
explosives, are expected in this waste stream (References D005, P014, P015, P018, 
P073, P094, P113).    
 
Throughout the period of waste generation, generators were also required to record on 
TWPDs the quantity of pyrophorics or explosives (pyrophorics are not normally present   
in the HBL facility), any absorbents in the drum, and verification of no prohibited liquids 
present in the drum (References P015, P018, P073, P094, P113).   
 
No pyrophorics or explosives have been noted during the review of TWCCs       
(References M014, M015, M115, M125, M127, M133).  
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Ignitability 
 
The debris materials in this waste stream do not meet the definition of ignitability as 
defined in 40 CFR 261.21 (Reference 15).  There were no ignitable metals used as pure 
metal or otherwise in the HBL or associated operations (e.g., sodium) (References 
C098, C116, C136, C152, D018, D059, P052).  Oxidizers are known to have been used 
throughout the time period of waste generation in operating areas where TRU waste 
has been generated or handled.  Nitric acid in particular was used extensively as a 
process chemical (References C001, D007), as were hydrogen peroxide, ferric nitrate, 
permanganates, and aluminum nitrate (References C098, C116, D058, D060, M058, 
M062, M063, P001).  Hydrogen peroxide was used for Pu-239 processing probably in 
Scrap Recovery (References C098, C116).  Hydrogen peroxide was removed from the 
HBL Basis for Interim Operations in a July 2001 revision (Reference D058).  
Permanganate used in the Lab Line was reduced with nitrite and excess sodium 
permanganate solution that was infrequently used was solidified or absorbed 
(Reference C136).  OHBL personnel recalled having a procedure that required 
neutralization of acids and possibly of such oxidizers (Reference C098).  A 1974 
procedure for handling radioactive waste gave special instructions for “wet solid waste,” 
which consisted of acid-soaked sponges, rags, atomic wipes, or polypropylene cloths.  
Such waste was to be rinsed with water to remove any product and acid, and packaged 
with diatomaceous earth absorbent to absorb moisture (Reference P063).  SRS also 
used a polypropylene felt, tested in 1965, for cleaning to minimize fire hazards due to 
oxidation of cellulosics (Reference C099).  SARs and other documents from the 1990s 
maintained that liquids were not packaged for disposal (References D088, D122), but 
were instead absorbed with Celite (diatomaceous earth), soda ash, and Oil-Dri (fuller’s 
earth and quartz) (Reference D005).   
 
In one 1983 source, flammable liquids were listed as not present in the HBL operating 
areas (Reference C001).  This is consistent with the previously-mentioned prohibition 
on liquids in TRU waste containers.  However, aerosol cans may be present in waste 
and could contain flammable liquids if not punctured (Reference C116).  
 
Corrosivity 
 
The debris materials in this waste stream are not liquid and do not contain unreacted   
corrosive chemicals; therefore, they do not meet the definition of corrosivity as defined   
in 40 CFR 261.22 (Reference 15).  The following corrosive chemicals were listed in a 
TRU characterization report:  nitric acid, sodium hydroxide, as well as oxalic and 
ascorbic acids (References D005, D005A, P125).  Nitric acid was also used in New HBL 
for sump flushing (Reference C105).  Caustics might also have been used during D&D 
(Reference M021).  Neutralization kits were primarily used in HBL Special Recovery 
(References C105, C136, P027, P072, P082, P083, P108) and appear very often in 
generator waste descriptions (References M014, M015).  
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Beginning in the early 1970s, residual chemicals disposed in TRU waste were         
required to be absorbed and neutralized (References C032, C067, C098, P063).            
By 1989, SRS had tested absorbed and neutralized nitric acid and determined that it   
was non-hazardous for corrosivity (References C032, C067).  Also, as previously 
stated, TRU waste containers were not to contain liquids (References C098, D005).  As 
early as 1974 and up to the present day, operating procedures and Solid Waste 
requirements (References D088, D122) have required all acids to be neutralized 
(References C067, P093).  If acids had been present on waste materials (such as rags), 
the materials were rinsed with water and then neutralized before being packaged with 
absorbent, and sealed separately (References C078, P056, P070). 
 
Reactivity 
 
The debris materials in this waste stream do not meet the definition of reactivity as 
defined in 40 CFR 261.23 (Reference 15).  The materials are stable and will not   
undergo violent chemical change without detonating.  The material will not react   
violently with water, form potentially explosive mixtures with water, nor generate toxic   
gases, vapors, or fumes when mixed with water.  There were no reactive metals used   
as pure metal or otherwise in the HBL or associated operations (e.g., sodium)          
(References C098, C116, C136, C152, D018, D059, P052).  Also, as of 1988 and by 
procedure even earlier, there were no routine TRU waste streams at SRS that 
contained pyrophoric materials or explosives (References D088, D122).  During an 
interview, HBL generators stated that explosives are not expected in HBL waste, as 
HBL did not dispose of plutonium metal in drums.  Small explosive charge squibs from   
the fire system were replaced every five years.  However, the squibs were discharged 
prior to disposal and they were not expected to be TRU because they were generated 
outside of the gloveboxes (References C098, C140, C152).  Hydrazine mononitrate was 
identified as an HBL chemical through the mid 1980s, having been used as a 
dissolution process catalyst (References D007, D055).  However, because it was a 
liquid, it would not have been placed in TRU waste containers without being absorbed, 
so would not be considered to be explosive or reactive (Reference C152).   
 
Non-radionuclide pyrophorics were not present in HBL operating areas (Reference 
C001), although the radioactive pyrophoric plutonium was present.  Under the 
certification program instituted in 1986, any pyrophorics were required to be treated to 
be non-pyrophoric (References C032, C067, P050) prior to packaging as TRU waste.  
Potentially air-reactive resins used in HBL are not packaged as TRU waste, but sent to 
the H-Canyon for disposal (References D005, D050).  Under the TRU waste 
certification program in place during the period of waste generation, any potentially 
pyrophoric materials were identified in operating procedures and were required to be 
segregated and labeled non-certifiable (Reference P050).   
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5.4.6 Polychlorinated Biphenyls (PCBs) 
 
PCBs are not expected to be present in this waste, including oil-filled electrical 
equipment, fluorescent light ballasts, and hydraulic oils.  There were no large electrical 
units (capacitors) identified for this building and no such electrical equipment identified 
in this waste (References C084, C116).  There were no fluorescent light fixtures located 
inside gloveboxes (Reference C105).  Interviews with SRS personnel indicated the   
hydraulic system in the Neptunium Process line possibly used oils containing PCBs, but   
did not state this with certainty.  Other SRS personnel indicated that Fyrquel hydraulic   
oil was used.  Fyrquel is triphenyl phosphate and does not contain PCBs.  Therefore, it   
is concluded that hydraulic oils used in the HBL do not to contain PCBs (References   
C105, C116, C152, C161, D052).    
 
However, waste stream SR-W027-HBL-BOX repackaging operations have identified   
the presence of PCBs in D&R debris waste.  Therefore, if there is reason to suspect that 
an item may contain PCBs (based on AK, radiography, or visual examination), the 
waste container will be managed as a Toxic Substances Control Act (TSCA) waste 
under 40 CFR 761 (References 16, M164, M165). 
 
5.4.7 Prohibited Items 
 
A discussion of specific prohibited items in HBL waste follows, but it should be noted 
that aerosol cans, liquids, and other prohibited items were to be excluded from waste 
drums when the WAC were published in about 1987.  Prohibited items included 
pyrophorics, liquids, particulates, flammable liquids, aerosol cans, and resins.  As 
discussed in the Section 5.4.5, pyrophorics and explosives are not expected in this TRU 
waste stream.  As described in the following subsections, no compressed gas cylinders 
or explosives are expected (Reference C105).  Any prohibited items identified during 
radiography will be processed (e.g., absorbing liquids, opening sealed containers             
greater than 4 liters, venting pressurized containers) to correct the deficiency 
(References P109, P110, P111, P112). 
 
Liquids 
 
A letter written in 1976 discussing HBL packaging requirements states that no liquids 
were to be sent to the Burial Ground.  Excess liquid was to be pressed from all rags, 
polypropylene wipes, and other similar waste materials saturated with liquid.  The waste 
was to be packaged loosely with at least a 3:1 volume of absorbent to suspected liquid 
in the plastic bags (References C078, C098, P056, P057, P070, P094).  Materials that 
could not be pressed for liquids (e.g., HEPA filters), were to be packaged with excess 
absorbent in the inner bag (there should not have been a barrier like a plastic bag 
between absorbent material and the materials suspected to contain liquid)         
(Reference C078).  One interview of HBL Generators states that they were required to 
absorb liquids (Reference C098).  This statement is confirmed in a document titled 
“Characterization of HBL Transuranic Waste”, prepared by the Separations HBL facility.  
The document states that no liquids were packaged for disposal.  Liquids were instead 
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absorbed with Celite (diatomaceous earth), soda ash, and Oil-Dri (fuller’s earth and 
quartz) (References D005, P048, P063, P070, P083). 
 
In 1971, bottles were to be filled to no more than 90 percent capacity, sealed tightly, and 
packed with sufficient absorbent material, such as vermiculite, to absorb any liquids 
(Reference P057).  In 1974, and after, Celite was used to absorb for aqueous waste or 
Oil-Dri (fuller’s earth and quartz), was used for contaminated oil (References P045, 
P057, P063, P070).  The bottles were shaken and sealed with tape then double-bagged 
with a layer of Celite between layers (References P063, P070).  Absorbed contaminated 
oil was to be treated as combustible and absorbed aqueous waste was to be 
noncombustible (Reference P070).  Burial ground procedures throughout the 1970s and 
1980s required that expendable steel cans and drums be used for ignitable materials 
like oily rags.  For loose materials or smaller containers that had been prewrapped and 
packed in cans, tight fitting lids or covers were used to seal them dust tight with gaskets 
or pressure sensitive tape (Reference P057).  Liquids were also drained from punctured 
aerosol cans (References D088, D122).   
 
TRU debris waste drums with containerized liquids where the liquid exceeds the amount 
allowed by WIPP-WAC are transferred to F/H Area Laboratory, Savannah River 
National Laboratory, or F-Canyon where the drums are opened, and the liquid is 
immobilized.  The liquids are added to a bottle containing a pre-measured amount of  
NoChar absorbent.  Once absorbed, the immobilized liquids are then placed back into 
the original debris drum (References 9, P106, P107). 
 
Compressed Gases  
 
Pressurized vessels in the TRU waste streams, such as aerosol cans, were either 
segregated or punctured and drained of liquids, as verified by radiography.  HBL 
generators stated in an interview that aerosol cans should be expected in the waste, but 
compressed gas cylinders would not be in TRU waste drums, since they were not used 
inside of cabinets (Reference C098).  Another generator indicated that the use of 
aerosol cans inside gloveboxes was limited so they would most likely be found in LLW 
containers and that aerosol cans disposed in TRU waste containers would be punctured 
(Reference C105).  Still another generator interviewed confirmed the presence of 
unpunctured aerosol cans (mostly spray paint cans), in LLW containers.  He stated that 
cans were punctured beginning in the late 1980s (Reference C152).  According to a 
September, 1990 guidance memo, the spray cans were to be segregated and 
punctured (Reference C011).  In the operations Pre-Plan Checklist Procedure, 
operators were to ensure that aerosol cans were depressurized with no liquids 
remaining (Reference P016).    
 
Sealed Containers Greater than Four Liters 
 
One interviewee stated that there could be lots of plastic bottles ranging in size from 
approximately 500 ml to two gallons (Reference C094).  Therefore, sealed containers 
greater than four liters in size are possible in this waste stream. 
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5.5 Waste Packaging 
 
Generally, waste items were bagged out of cabinets, transferred to a container for 
assaying, and then placed into a storage container like a 55-gallon drum.  The various  
HBL packaging schemes used for this waste stream are described below. 
 
1970s  
 
Waste from HBL was to be packaged in plastic bags and moved to one area for drum 
packaging.  The waste material was double-bagged and then placed in a plastic bag 
lined 5-gallon pail (References P048, P063).  There is a possibility that some drums 
may contain neptunium sweepings packaged in tin cans, overpacked in 5-gallon cans, 
that were taped shut (Reference C117).  Plastic bags or sheeting were to be used for 
packaging irregular shaped waste that could not easily fit in regular containers 
(Reference P057).  Liners were placed in steel drums and were loaded from 
accumulated waste packages.  Plastic bags were to be removed from containers 
(usually 5-gallon pails), to increase drum capacity whenever possible.  When the drum 
was filled, the plastic bag was closed, taped, and folded down inside of the liner.  Liner 
lids were sealed and marked with the BGR number and then the drum was then sealed 
(Reference P048).  Some of this early waste may have been placed in cans prior to 
placement in a 55-gallon drum (Reference P063). 
 
Early 1980s to Present   
 
Cabinet waste materials were to have sharp edges taped to prevent puncturing prior to 
transfer (References P067, P094).  Bags removed from a cabinet were to be twisted 
and taped (into a horsetail or fold-and-taped), and placed into three additional plastic   
bags that were individually sealed with tape (References D031, P067, P094).  Waste 
was bagged out of the lines in 5-gallon cans or a 30-gallon gray tub, which was primarily 
used for 12-in by 12-in HEPA filters (and any other waste too big for 5-gallon cans), so 
that they could be assayed (Reference C105).  If waste was placed in a 5-gallon can, 
the lid was sealed with plastic tape and contents identified with a label and monitored 
with a PHA (References D009, P067).  If no contamination was detected on the liners, 
the bag port bag was twisted and wrapped several times with tape, cut with the exposed 
end taped over, and placed into a drum liner with the drum bag sealed (Reference 
P014).  If there was any contamination detected, another layer would have been added 
to the waste package.  Five-gallon pails could possibly have been placed directly into 
drum liners (with a hole punched in the lid) if the waste cut bag was found to be 
contaminated; however, pail lids are never crimped shut, only taped.  It is also possible 
for some waste cuts to be placed directly into a drum liner that also had a plastic bag 
(References C098, C105, P094).  
  
Due to high radiation rates, disposal of neptunium material, as waste, sometimes   
required shielding material (e.g., steel shot or depleted uranium were added to the 
drum) (Reference C024). 
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5.5.1 Payload Containers 
 

Waste has been packaged in 55-gallon drums having 90-mil polyethylene liners   
(References C054, C060, M033, P056, P057) since at least 1976.  The 90-mil   
polyethylene liner was filled; its lid was sealed using Raycohesive sealant   
(or equivalent), and the 90-mil polyethylene liner was placed in a galvanized DOT 17C   
55-gallon drum (References C054, C064, D009, D023, D031, D067, D122, P042, P056,  
P057, P063, P088, P094).  In July, 1974, the drums were not galvanized and did not 
meet the 20 year retrievability requirement (Reference C056).  SRS expected to start 
receiving the galvanized drums in late 1974.  After that, and prior to 1992, all drums 
were galvanized (many of these were not vented) (References C059, C072, C105, 
D031).  
 
Drum Specifications (1991) stated that drum liners are contained in 55-gallon drums, 
fabricated from 16-gauge (0.0598-in nominal thickness) low carbon steel, with a fully   
removable head.  Drum finish (inside and out) is either galvanized, or two coats of high 
bake phenolic epoxy coating.  All drums were designed, fabricated, inspected, tested, 
and accepted as DOT 7A, Type A packaging in accordance with SRS procurement 
specification NMP-WMG-910067 (Reference M089).  TRU waste drums were 
occasionally sampled and tested to measure coating thickness (Reference M032).  
 
Overpacks 
 
About 10 HBL drums are identified as overpacked into 85-gallon drums since the                
55-gallon drums were not galvanized, may not have liners, or were retrieved in poor 
condition (Reference D009).  Drums may have overpacked due to inadequate sealing of 
the 55-gallon drums (Reference M024).  
 
Other Containers 
 
One container in this waste stream is a black, high-density polyethylene burial box   
(30-in by 30-in by 8-in or poly box) (Attachment 8 of Reference 1).  Poly boxes typically   
contain large HEPA filters.  This poly box was incorrectly assigned to waste stream    
SR-W027-221H-HET and has subsequently been packaged into an SWB and included   
in waste stream SR-W027-221H-HEPA.  One waste container in the waste stream is a   
cask, and there are eight standard waste boxes.  Large boxes from HBL typically   
contain primarily large pieces of metal equipment and machinery from glovebox D&R   
efforts and are assigned to waste stream SR-W027-HBL-BOX.  However, this cask   
contains mainly combustible waste and therefore is correctly included in waste stream   
SR-W027-221H-HET.  The waste in this cask will be repackaged into compliant payload   
containers as described below (Reference DR024).    
 
Remediated and repackaged waste may be packaged into a 55-gallon drum with or   
without a single vented drum bag and it may include an inner drum (e.g., 30-gallon steel   
drum).  The 55-gallon drum will have one of the following liner configurations depending   
on the remediation facility and the date of remediation:  no liner, a fiberboard liner, or a 
90-mil polyethylene liner without lid.  Remediated waste may also be direct-loaded into   
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an SWB.  During waste management and drum storage activities, following initial waste  
generation, 55-gallon drums may be overpacked into 85-gallon drums or SWBs to  
correct drum integrity problems (e.g., corrosion, dents) or external contamination  
(References M164, P107, P109, P110, P130, P131, P132, P134, P136, P137, P138,  
P139).  
 
5.5.2 Layers of Confinement 

 
Analysis of early packaging procedures identifies a maximum of six confinement layers:  
(1-2) double bagging in cabinet (e.g., absorbed liquids), (3-5) number of additional  
sealed bags prior to placement in pail/can for assay, and (6) sealed plastic bag lining 
can or pail that is placed into a drum liner (References P014, P094).  

 
5.5.3 Filter Vents 

 
Filter vents were not installed on TRU drums until about July 1986.  Prior to 1986, some 
containers were sealed with permeable gaskets like styrene-butadiene gaskets 
(References C050, C056, D031, P056, P057, P088).  By 1987, technical standards        
and certification plans required that TRU drums be vented (References D076, D088, 
D122, P091, P094).  Drums and liners were then equipped with a low-density porous 
carbon/carbon composite filter media housed in a threaded cylindrical Type 304L 
stainless-steel housing (References D067, D088, D122).  Filter vents were               
procured in accordance with SRS procurement specification NMP-WMG-910067 prior  
to December 19, 1991 and specification M5 M-SPS-G-00004 thereafter               
(Reference M092).  A stainless-steel filter vent was used on all liners closed                     
prior to August 19, 1997.  Filter vents were tested prior to installation and testing 
records were supplied during procurement (Reference D087).    
 
Beginning in 1995, after drums were retrieved from the earthen cover, a vent and purge 
project of the retrieved pad-stored waste drums was implemented.  A Safety Evaluation 
found that a drum could contain 20 curie and 12 percent H, so purging of the drum   
headspace was done to remove flammable gases (Reference C051).  This effort was 
completed in 1999.  All pad-stored containers (not stored in culverts), should have been 
vented at this time with approved filter vents, but drums stored in culverts (having 
greater than 0.5 curie total activity), were not vented during this effort   
(References M050, M066).  All payload containers are fitted with approved filter vents 
prior to CCP waste characterization activities.  
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6.0 REQUIRED WASTE STREAM INFORMATION – SR-W027-221H-HEPA 
 
This section presents the mandatory TRU waste stream specific information required by 
the WIPP-WAP for waste stream SR-W027-221H-HEPA (Reference 3).  The area of 
generation, waste stream volume, period of generation, prohibited items, waste 
packaging, and the physical, chemical, and radiological composition of the waste 
stream are described. 
 
6.1 Area and Building of Generation 
 
This waste stream was generated in the sixth level filter rooms of the New HBL facility 
located in the H-Canyon Building.  This waste stream was also generated in Room 311   
of the OHBL and the H-Canyon filter house (building adjacent to the H-Canyon facility)   
which serviced OHBL (References C156, D003, D116, M145, M158, P144).   
 
6.2 Waste Stream Volume and Period of Generation 
 
Waste stream SR-W027-221H-HEPA includes 29 55-gallon drums (prefilters and  
secondary waste), 267 poly boxes, 183 SWBs, and 10 SLB2s generated from March  
1974 to the present (References M145, M149, M150, M151, M152, M153, M154,  
M155).  The remaining 267 poly boxes are in the process of being packaged into SWBs 
by the SRS Solid Waste Division.  Approximately 1.4 m3 of waste per year are forecast 
to be generated from this HBL waste stream in the future (Reference C195, C205, 
C207, C209).  
  
6.3 Waste Generating Activities 
 
The H-Canyon ventilation system provides heating, ventilation, cooling, and also assists 
with contamination control.  The air supply system is divided into two systems, the 
central air system and the canyon supply system.  The central air system is responsible 
for supplying air and also ensures air flows from a lesser contaminated area to a greater 
contaminated area.  The filter banks are located in a filter house adjacent to the 
H-Canyon facility.  The air is exhausted through underground tunnels up to the filter 
banks of the HEPA filtration building.  The contaminated air from the central air system 
is filtered prior to exiting the stack.  The filters include roughing filters and HEPA filters, 
both generally made with fiberglass filter media.  Ventilation from the canyon facilities 
join with the central air system exhaust in the exhaust tunnels directing ventilation to the 
sand filter and stack outside H-Canyon (Reference P124). 
 
A second exhaust system, the OHBL air system, is also filtered by HEPA filters in the 
H-Canyon filter house.  The OHBL filter system is a secondary filter system of the OHBL 
rooms.  The filters are similar to those used in the central air system (Reference P124).  
The air streams from the OHBL duct system and the canyon exhaust tunnel have mixed 
due to leakage and connections between the systems (Reference C184). 
 
Filters were changed out as needed.  HEPA filters were bagged with Celite to absorb 
liquid that may be contained in the filters (absorbent was used as appropriate), and   
placed into the box that contained the new filter (Reference P037).  Roughing filters 
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were rolled and bagged.  The HEPA filters were then generally placed into a poly box.  
Refer to Section 5.3 for further details (Reference DR010).  Secondary filter change-out   
waste may be directly loaded into SWBs and 55-gallon drums.  Individual drums of   
secondary waste generated during HEPA container remediation or removal activities   
may or may not contain filters (M145, M158, P144).  
 
6.4 Type of Waste Generated 
 
The waste stream consists primarily of HEPA filters, with the balance being mainly 
comprised of plastic, bags, metal, and absorbed liquids (Reference M014).  HEPA filters 
in this waste stream generally measure 24-inby 24-in by 12-in (other sizes will be   
found), and have stainless-steel, wood, or aluminum frames and fiberglass filter media 
(References DR018, M018).  They are generally packaged in high density polyethylene 
boxes (poly boxes), placed into fiberglass reinforced polymer boxes, placed in casks, or 
packaged in other steel boxes which may contain Celite to absorb liquid present on the   
filter.  The SRS Content Code assigned to filter waste is 004, which is indicated on 
Waste Management forms when the waste is packaged.  Secondary waste generated   
during filter change-out may also be present and they include items such as air hoses  
and fittings, cardboard, coveralls, gloves (e.g., leather, rubber), mops and mop heads,  
paper, plastics (e.g., bags, shoe covers, suits, tubing), scrap metal, tape, tools and  
wipes.  Repackaging and remediation operations may remove these items and package   
them in separate containers (e.g., 55-gallon drums), or they may be directly loaded into   
SWBs and 55-gallon drums (References M145, M158).   
 
This section describes the chemical and physical form inputs, RCRA hazardous waste 
determination, waste matrix code assignment, and radionuclide contaminants for 
wastes generated in HBL. 

 
6.4.1 Materials Related to Physical Form 
 
Waste consists of HEPA filters and organic waste that has been added to the boxes.  
Beginning in 1986, waste descriptions and vol% organic information were entered on a 
TWPD for each container (References M014, M052, M145, P073).   
 
HEPA filter waste comprises metal and wooden framed filters (Reference DR017).  
Generally, they are large 24-in by 24-in by 12-in filters, but other sizes will be found.           
The filters are packaged in poly boxes, but may also be packaged directly into a             
SWB.  Other configurations will be repackaged into SWBs, casks, or steel boxes             
(Reference DR018).  The metal-framed filter composition is 70 percent stainless-steel or 
35 percent aluminum, depending on manufacture, 17 percent glass fibers (filter media), 
13 percent urethane sealant, and three percent gel.  HBL does not use cadmium-coated   
filters.  Entries on TWPDs (References M014, M052) for 72 containers in this waste 
stream show a vol% organic of less than 50 percent for 71 of the 72 containers, with 
one container at 50 to 80 vol% organic. 
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Examples of container-specific waste items described on packaging forms include 
(References M014, M145): 
 
• HEPA Filters  
• Pre-filters   
• Absorbent (e.g., Celite)  
• Air hoses and fittings  
• Cardboard, paper, wipes  
• Coveralls  
• Gloves (e.g., leather, rubber)  
• Mops and mop heads  
• Plastics (e.g., bags, shoe covers, suits, tubing)  
• Scrap metal  
• Tape  
• Tools  

 
The other waste items present in the containers with the filters are secondary waste 
materials generated during the filter change and are not process waste from routine 
operations in HBL.  Repackaging and remediation operations may remove these   
secondary waste items and package them in separate containers (e.g., 55-gallon   
drums).  These containers will remain in the SR-W027-221H-HEPA waste stream   
(References M145, P009, P037, P074).   
 
6.4.1.1 Waste Matrix Code 
 
Based on process knowledge and previously described analyses of the waste stream, 
waste matrix code S5410, Composite Filter Debris, is applied to this waste stream as a 
whole.  Individual containers that are comprised of secondary waste may be less than 
50 percent composite filter debris waste.  The definition of this Waste Matrix Code,   
found in the DOE Waste Treatability Group Guidance (Reference 5), is as follows: 
 
S5410 - Composite Filter Debris 
 
This specific-detailed category includes debris that is estimated to be 50 percent by 
volume, or more, HEPA or other filters constructed of more than one material type  
(e.g., metal inorganic nonmetal, and organic materials).  Filters constructed of a single 
material type are assigned into the appropriate inorganic, organic, or heterogeneous 
debris category depending on the composition of the entire waste matrix. 
 
6.4.1.2 Waste Material Parameters 
 
Waste material parameters anticipated to be present in the above waste stream include 
filters, metals, cellulosics, and other organic debris.  The presence or absence of other 
waste material parameters may also be verified by information from TWPDs; but not 
their estimated weights. 
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Beginning in approximately 1996, TWCCs (References M011, M015, M145, M149, 
P073) replaced TWPDs.  TWCCs provided detailed waste material parameter data, but 
did not include vol% organic data.  Waste in waste stream SR-W027-221H-HEPA that 
was generated before this time has no WMP data available.  Data for 19 SWBs,  
five poly boxes, and 11 drums of prefilters that have 29-90s were used to determine the 
WMPs for this waste stream.  This waste was packaged after 2001 and includes 
aluminum-framed HEPAs; however, this data is the best available information for the 
waste stream.  Table 6-1, Waste Material Parameters for Waste Stream  
SR-W027-221H-HEPA, provides the waste material parameter estimates for this waste 
stream.  A waste material parameter evaluation for this waste stream is documented in 
the Attachment 6 as required by CCP-TP-005 (Reference 1).    
 
Table 6-1.  Waste Material Parameters for Waste Stream SR-W027-221H-HEPA   
 

Waste Material Parameter  Weight Percent  Weight Percent Range 
Iron-based Metals/Alloys  7.32%  0.00 – 62.22% 

Aluminum-based Metals/Alloys  40.46%  0.0 – 74.62% 

Other Metals  0.00%  0.0 – 0.0% 

Other Inorganic Materials  17.27%  2.98 – 82.50% 

Cellulosics  11.31%  0.0 – 29.39% 

Rubber  0.16%  0.0 – 0.91% 

Plastics (waste materials)  23.40%  8.7 – 90.47% 

Inorganic Matrix  0.08%  0.0 – 0.26% 

Organic Matrix  0.00%  0.0 – 0.0% 

Soils/Gravel    0.00% 0.0 – 0.0% 
Total Inorganic Waste Avg.  65.13%   

Total Organic Waste Avg.  34.87%  
   
The most common waste materials present in this waste stream are iron, aluminum, 
plastic, filters, and other inorganic materials.  Based on descriptions provided on 
packaging forms, the largest percentage of waste, by volume, will be HEPA filters and 
metal filter frames (References M011, M014, M015, M052, M149). 
 
6.4.2 Radiological Characterization 
  
To determine radionuclide distribution in this waste stream, assay data from the SRS 
TRU Waste Characterization Database (originating from BGRs and 29-90 forms) was 
evaluated (References M014, M015, M145).  Waste from specific operations was not 
segregated when placed into boxes.  Source documents were also reviewed to 
determine if there was the potential for additional radionuclides in the waste stream that 
were not listed on assay results (References C034, C037, C153, C154, C159, C174, 
C205, C207, C209, DR009, DR010).  The expected radionuclides are listed on   
Table 6-2.  A radiological evaluation for this waste stream is documented in the NDA 
Memorandum as required by CCP-TP-005 (Reference 1).  
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The most prevalent radionuclide by mass is Pu-238, and Pu-239 is the second most 
prevalent.  As discussed previously, the radionuclide content and isotopic distribution 
may vary considerably on a container-by container basis. 
 
Table 6-2 lists the 10 WIPP-tracked radionuclides, as well as other expected 
radionuclides in this waste stream.  The “Total Radionuclide Wt%” is listed.  The “Total 
Radionuclide Wt%” was calculated by summing the gram value for each radionuclide in 
the waste stream.  The sum was divided by the total mass for all radioactive elements 
and the wt% for each radionuclide was determined.  
 
SRS assay data was available for 256 containers (11 drums, 19 SWBs, and 226 poly 
boxes).  Because of a lack of assay data, the values listed on Table 6-2 represent  
67 percent of the waste stream.  The remaining poly boxes that do not have assay data 
have a variety of contamination code (e.g., 83 = Pu-238) on the BGR but are reported 
as zero grams.  
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Table 6-2.  Radionuclide Data for Waste Stream SR-W027-221H-HEPA   
 

Radionuclide Total 
Radionuclide 

Wt%1 

Radionuclide 
Wt% Range for 

Individual 
Containers2 

Radionuclide 
Ci% 

Radionuclide Ci% 
Range for 
Individual 

Containers 

Suspected 
Present 
(Yes/No) 

WIPP Required Radionuclides
Am-241 4 0.02% 0.00 – 3.09% Trace 0.00 – 4.29%   Yes 
Pu-238 58.16% 0.12 – 81.69% 95.37% 2.08 – 97.87% Yes 
Pu-239 18.12% 0.00 – 93.11% 0.11% 0.00 – 13.05%  Yes 
Pu-240 2.45% 0.00 – 21.46% 0.05% 0.00 – 4.28%  Yes 
Pu-242 0.13% 0.00 – 0.55% Trace Trace Yes 
U-233 4 0.23% 0.00 – 44.70%   0.02% 0.00 – 39.29%  Yes 
U-234 4 0.10% 0.00 – 13.19% 0.01% 0.00 – 1.68% Yes 
U-238 11.90% 0.00 – 94.72% 1.13% 0.00 – 93.72% Yes 
Sr-90 0.16% 0.00 – 27.05% 0.02% 0.00 -16.63% Yes 
Cs-137 1.42% 0.00 – 44.66% 0.14% 0.00 – 27.93%    Yes 

Additional Radionuclides
Ba-137m 1.38% 0.00 – 67.55% 0.13% 0.00 – 26.25%    Yes 
C-14 Trace3 0.00 – 3.15% Trace 0.00 – 0.34% Yes 
Am-243 Trace Trace Trace Trace Yes 
Cm-243 Trace Trace Trace Trace Yes 
Ce-144 Trace Trace Trace Trace Yes 
Co-60 Trace 0.00 – 0.19% Trace 0.00 - 0.02% Yes 
H-3 Trace 0.00 – 0.14% Trace 0.00 -0.04% Yes 
I-129 Trace 0.00 – 0.01% Trace Trace Yes 
Na-22 Trace Trace Trace Trace Yes 
Ni-59 Trace 0.00 – 3.51%   Trace 0.00 -0.22%    Yes 
Np-237 2.87% 0.00 – 100%   0.27% 0.00 -100%   Yes 
Pu-236 Trace Trace Trace Trace Yes 
Pu-241 0.25% 0.00 – 0.92% 2.49% 0.00 – 85.51% Yes 
Se-79 Trace 0.00 – 0.09%    Trace Trace Yes 
Sn-126 Trace 0.00 – 0.01% Trace 0.00 – 0.01% Yes 
Tc-99 Trace 0.00 – 0.18% Trace 0.00 – 0.11% Yes 
Th-232 4,5 Unknown Unknown Unknown Unknown Yes 
U-235 2.00% 0.00 – 57.82%   0.19% 0.00 – 27.02% Yes 
U-236 0.80% 0.00 – 15.37% 0.08% 0.00 - 8.55% Yes 

1. This indicates the total wt% of each radionuclide over the entire waste stream. 
2. This is the range of each radionuclide on a container-by-container basis.  Some containers with “0” listed as the 

lower range, will not contain the specified radionuclide.  
3.  “Trace” indicates <0.01 wt% for that radionuclide. 
4. These radionuclides may be present as daughter products and in-growth or NDA issues should be considered: 

a. Np-237 daughters:  Pa-233, U-233 
b. U-236 daughters:  U-232, Th-232 
c. Pu-241 daughter:   Am-241 
d. Pu-238 daughter:  U-234 

5. Th-232 is not listed on SRS assay records for this waste stream; however, source documents identify that  
Th-232 was processed in the facility and used as a surrogate for Pu-238 in one instance.  The weight % of  
Th-232 in the waste stream cannot be quantified due to the lack of SRS assay data. 
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6.4.3 Chemical Content Identification – Hazardous Constituents  
 
The HBL waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the SCDHEC.  Based on 
historical waste management, HEPA filters were characterized as non-hazardous.  
However, a review of available AK documentation has determined that EPA HWNs for 
toxicity characteristic metals and organic compounds apply to this waste stream.  EPA 
HWNs are assigned to waste stream SR-W027-221H-HEPA based on a review of 
available AK documentation that identified chemical usage and potentially hazardous 
materials that may have been introduced into the filters.  It is assumed that the filters 
are contaminated with the same hazardous constituents and are assigned the same 
EPA HWNs as the debris in waste stream SR-W027-221H-HET,                                
SR-W027-221H-HET-C, and SR-W027-221H-HET-D with the exceptions noted below.  
MSDSs and other manufacturer information were also obtained for commercial products 
to determine the presence of RCRA regulated constituents.  Therefore, Table 6-3 
summarizes the applicable EPA HWNs for waste stream SR-W027-221H-HEPA, 
generated from the HBL facility.  
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Table 6-3.  Expected Chemical Contaminants for TRU Waste Stream  
SR-W027-221H-HEPA 
 

Constituent EPA HWN 
Applied 

Suspect 
Present 

(Y/N) 
State HWN 

Section Describing 
Rational if HWN is 

Not Assigned 
1,1,1-trichloroethane None Y None 6.4.3.1 
1,1,2-trichloro-1,2,2-
trifluoroethane 
(Freon) 

None Y None 6.4.3.1 

1,1-Dichloroethylene D029 Y None NA 
Acetone None Y None 6.4.3.1 
Beryllium None Y None No applicable code 
Cadmium D006 Y None NA 
Carbon tetrachloride D019 Y None N/A 
Chloroform D022 Y None NA 
Chromium D007 Y None NA 
Cyclohexanone None Y None 6.4.3.1 
Ethyl acetate None Y None 6.4.3.1 
Hydrazine None Y None 6.4.3.2 
Lead D008 Y None NA 
Mercury D009 Y None NA  
Methanol None Y  None 6.4.3.1 
Methyl ethyl ketone D035 Y None NA 
Methylene chloride None Y None 6.4.3.1 
PCBs None N None No applicable code 
Silver D011 Y None NA 
Tetrachloroethylene D039 Y None NA 
Trichloroethylene D040 Y None NA 
Vinyl chloride D043 Y None NA 
Note - Based on a review of AK source documentation, the following chemicals were 
investigated and found not to be present in this waste stream:  benzene, bromoform, 
butanol, carbon disulfide, chlorobenzene, cresols (o-, m-, and p-cresols),  
1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane, 
cis-1,2-dichloroethylene, trans-1, 2-dichloroethylene, 2,4-dinitrophenol,  
2,4-dinitrotoluene, ethyl benzene, ethyl ether, formaldehyde, hexachlorobenzene,  
hexachloroethane, isobutanol, nitrobenzene, pentachlorophenol, pyridine,  
1,1,2,2-tetrachloroethane, toluene, trichlorofluoromethane, 1,1,2-trichloroethane, 
xylenes, antimony, arsenic, barium, chromium, nickel, selenium, thallium, and 
vanadium.   
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6.4.3.1 F-Listed Solvents 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HEPA does not contain and is not mixed          
with F-listed hazardous wastes from non-specific sources listed in 40 CFR 261.31 
(Reference 15).  SRS policy dictated that all waste generated before January 25, 1990 
was hazardous, except for large HEPA filters, which were non-mixed (Reference D028).  
Although, as described in Section 5.4.3, numerous solvents were used in HBL, the 
HEPA filter waste stream will not have F-listed HWNs applied because the only 
potential pathway for contamination with such solvents is by evaporation.  Gases/vapors 
flowing through pipes or, in this case, ductwork are not solid wastes subject to RCRA 
management, because ductwork is not a container.  If liquids were to form in the filters 
due to the possible re-condensing of the solvent vapors, the filters would not meet the 
definition of an F-listed waste and would only be hazardous waste if they exhibit any of 
the hazardous waste characteristics (References 14, D093, DR005, DR019, M166).  
  
6.4.3.2 Toxicity Characteristic Organics 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HEPA is contaminated with organic toxicity 
characteristic compounds as defined in 40 CFR 261.24 (Reference 15).  The HEPA 
filter waste stream could have measureable concentrations of organic characteristic 
compounds.  The possibility of chemical and material condensation in HEPA filters 
cannot be excluded given history of condensation of other liquids in these items 
(References C066, C078, C152, M018, M088).    
 
The HBL personnel during interviews could not remember using 1,1-dichloroethylene, 
carbon tetrachloride, chloroform, tetrachloroethylene, or vinyl chloride in OHBL or in the 
1980s in the New HBL (References C098, C105, C136, C152, D059); however, it was 
indicated that 1,1-dichloroethylene, carbon tetrachloride, and chloroform were used  
during the 1950s (References C104, C152, D059).  Regarding vinyl chloride, even 
though HBL personnel recalled more painting of cabinets occurring in the OHBL than in 
the New HBL, there were no procedures located that specified precautions or special 
handling techniques for vinyl chloride (Reference C105).  In 2003, SRS wrote a report 
indicating that they could not ensure that D019, D022, D029, D039, D043 were not 
present in the waste therefore they were going to leave these HWNs on until further 
evaluation.  On this basis, D019, D022, D029, D039, D043 were assigned to  
SR-W027-221H-HET and will be assigned to this waste stream as well  
(Reference C155).  
 
A hazardous trade-name chemical that was used or was present in HBL was EZ Weld 
Gray PVC Cement, ingredients of which are up to 30 percent methyl ethyl ketone and 
up to 10 percent cyclohexanone.  Therefore, D035 for methyl ethyl ketone will be added 
to this waste stream (References C017, C057, C105, C152, M051, P048).  
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Trichloroethylene was the primary solvent in a trade-named chemical called Triclene 
that was used in the OHBL (References C098, M051).  Because of its usage, the 
toxicity characteristic HWN D040 will be assigned for trichloroethylene.  Since HEPA 
filters are designed to trap particulates and not solvent vapors, the filters likely contain 
very little if any of these organic compounds.  However, analytical data for the filters is 
not available to demonstrate that these compounds are below the regulatory level.  
Therefore, based on the above information, EPA HWNs D019 (carbon tetrachloride), 
D022 (chloroform), D029 (1,1-dichloroethylene), D035 (methyl ethyl ketone), D039 
(tetrachloroethylene), D040 (trichloroethylene), and D043 (vinyl chloride) are assigned 
to waste stream SR-W027-221H-HEPA. 
 
6.4.3.3 U- and P-Listed Chemicals 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HEPA does not contain and is not mixed with      
a discarded commercial chemical product, an off-specification commercial chemical 
product, or a container residue or spill residue thereof as defined in 40 CFR 261.33 
(Reference 15).  Although listed chemicals such as hydrazine may have been used in 
HBL prior to 1990 (References D049, D050), the HEPA filter waste stream will not have 
U- or P-listed HWNs applied because the only potential pathway for contamination with 
such chemicals is by evaporation or particulate transport in exhaust air.  Evaporated 
chemicals would not meet the criteria for U-listing (e.g., would not be pure commercial 
chemicals).   
 
The SRS Solid Waste Division determined that the HWN U134 for hydrogen fluoride did  
not apply to HBL waste generated prior to 1986; the basis for this determination was the 
belief that hydrogen fluoride had not been used in the facility (Reference D059).  OHBL  
personnel recalled that hydrogen fluoride ceased to be used after 1973 (Reference  
C098), was used only before 1970 in the Pu-239 oxide process (Reference C152), 
and/or was never used in Special Recovery (References C104, C116, C152).  
References to the use of fluoride ion in Scrap Recovery (Reference D055) are 
consistent with information from OHBL personnel that they used potassium fluoride, 
rather than hydrogen fluoride (Reference C152).  On the other hand, technical  
standards state that hydrogen fluoride was brought into the New HBL as a liquid during  
the Cassini mission (10/90-6/95 in Scrap Recovery, 1/93-8/95 in Plutonium Oxide) to 
adjust fluoride concentrations (References D005, D050).  However, HBL managers and 
technical support personnel stated unambiguously that hydrogen fluoride was never   
brought into HBL as pure chemical (Reference C156), consistent with scrap dissolution 
procedures (Reference P105).  Hydrogen fluoride was also used in the Lab Line during  
the Cassini Impurity Analysis Program from about 1994-95 for determination of solids in 
liquids, for solid sample dissolution, and in standards used for trace metals analyses 
(although it would not have been the sole active ingredient in the latter formulation) 
(Reference C136).  However, all lab chemicals were prepared in Building F/H Area 
Laboratory (Reference C136) and bagged into the HBL after dilution; hydrogen fluoride   
was diluted to 0.1 molar strength with nitric acid before entry into HBL for solids   
dissolution (Reference P104), so that pure chemical hydrogen fluoride could not have   
contaminated HBL TRU lab waste.  Because hydrogen fluoride was not brought into   
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HBL as a pure commercial chemical and was used for its intended purpose, the HWN 
U134 will not be assigned for this waste stream.  Beryllium was not present in HBL as 
pure chemical powdered beryllium (Reference C151).  Beryllium may present in the 
waste stream in particulate form but does not meet the definition of a P015-listed waste.  
Beryllium typically exists as contamination only, not metal.  Beryllium is expected in the 
waste as a contaminant in plutonium oxide product (Reference C110) as described in 
Section 5.4.4.  Waste packages that contain beryllium will be marked as containing 
beryllium (References P018, P094, P113) and is expected only in particulate form as an 
impurity or in residual trace amounts less than one (1) percent by weight of the waste; 
therefore the HWN P015 does not apply (Reference C186).  
 
In summary, there will be no P- or U-Listed HWNs applied to this waste stream.  
 
6.4.3.4 K-Listed Waste  
 
The debris materials in this waste stream do not contain hazardous waste from any of   
the sources specified in 40 CFR 261.32 (Reference 15).  
 
6.4.4 Metals 
  
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HEPA is contaminated with toxicity characteristic 
compounds as defined in 40 CFR 261.24 (Reference 15).  As described in Section 
5.4.4, cadmium was listed as a possible contaminant in TRU waste (Reference C002).  
HBL did not use cadmium-coated HEPA filters (Reference D005).  Although the 
information conflicts with some other sources (References C032, C152, D025), 
cadmium was present at 10 ppm in plutonium oxide product (Reference C139).  The 
maximum Pu-238 loading in this waste stream is 44.7 grams, which would result in far 
too little cadmium to cause the waste to meet the toxicity characteristic (Reference 
M066).  Cadmium has also been identified above the regulatory level in materials 
processed more recently in the Phase I Scrap Recovery Facility (refer to Section 
8.4.3.2) and in scrap desicooler material (refer to Section 9.4.3.2).  Therefore, HWN 
D006 will be assigned for cadmium. 
 
Chromium is not believed to have been present, including by the mechanism of   
leaching from stainless-steel, in HBL in sufficient quantities to have caused TRU    
debris waste to meet the toxicity characteristic (Reference D094), as described in 
Section 5.4.4.  However, chromium has been identified above the regulatory level in 
materials processed more recently in the Phase I Scrap Recovery Facility and Phase II 
Neptunium Oxide Facility (refer to Section 8.4.3.2) and in scrap desicooler material 
(refer to Section 9.4.3.2).  Therefore, HWN D007 will be assigned for chromium. 
 
Lead was present in HBL primarily in monolithic form, such as shielding, gloves, and 
leaded glass, as described in Section 5.4.4.  The only mechanism by which it could 
have contaminated HEPA filters is by particulate transport with plutonium oxide   
material, in which it was typically present at 10 ppm (Reference C139).  Given the 
previously described plutonium contamination of HEPA filters, it is not likely and would   
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not be present in sufficient quantities to exceed the toxicity characteristic criterion of  
5 ppm for lead.  However, there was no procedure prior to 1990 requiring that leaded 
gloves or other items not be packaged with HEPA filters and there was certainly room in 
HEPA filter containers to accommodate leaded gloves.  In addition, lead has been 
identified above the regulatory level in materials processed more recently in the Phase I 
Scrap Recovery Facility (refer to Section 8.4.3.2), and in scrap desicooler material  
(refer to Section 9.4.3.2).  Therefore, HWN D008 will be assigned for lead.  
 
As described in Section 5.4.4, some evidence of use of mercury in OHBL was found, 
including liquid mercury found during D&R (Reference C156), potential use of mercury 
for dissolution of plutonium or scrap (References D007, D055), and potential uses of  
mercury thermometers (Reference C061).  In addition, mercury has been identified 
above the regulatory level in materials processed more recently in the Phase II 
Neptunium Oxide Facility (refer to Section 8.4.3.2).  Because of its high vapor pressure 
and potential to condense in HEPA filters, the HWN D009 will be assigned for mercury. 
 
The Phase I Scrap Recovery Facility has processed materials containing silver above 
the regulatory level (refer to Section 8.4.3.2).  Therefore, HWN D011 will be assigned 
for silver.  
 
In summary, EPA HWNs D006, D007, D008, D009, and D011 are assigned to waste 
stream SR-W027-221H-HEPA for toxicity characteristic metals.    
  
6.4.5 Ignitables, Corrosives, and Reactives 
 
The HEPA filters in this waste stream do not meet the definition of ignitability, 
corrosivity, or reactivity as defined in 40 CFR 261.21-23 (Reference 15).  HBL did not 
use or process explosives or pyrophoric materials (Reference D050).  Some HEPAs 
may become saturated with acidic liquid due to the condensation of liquid in the highly 
acidic cabinet atmospheres (Reference D061), in Special Recovery and Plutonium 
Oxide cabinets, as noted during a 1997 incident (References C098, C152, M018, 
M053).  As a result, packaging procedures for HEPA filters (References P007, P007A, 
P009, P031, P036, P037, P048, P069) require, and facility personnel confirmed, 
(References C066, C093) that they may be packaged with Celite or soda ash absorbent 
to neutralize any liquid acid that may drain out.  Based on this neutralization, HEPA filter 
containers that are free of prohibited quantities of liquid should be considered to have 
no ignitable or corrosive constituents.  One procedure states that these filters do not 
pose the fire hazard associated with nitric acid that smaller filters pose (Reference 
P069).  Reactives are also not expected because they were used or allowed in HBL 
cabinets, as described in Section 5.4.5.  The materials in this waste stream are, 
therefore, not ignitable, corrosive, or reactive wastes. 
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6.4.6 Polychlorinated Biphenyls  
 
PCBs are not expected to be present in this waste.  Potential sources for PCBs include 
oil-filled electrical equipment, fluorescent light ballasts, and hydraulic oils.  Hydraulic oils 
used in the HBL were evaluated and found not to contain PCBs (References C116, 
C152, C161).  Additionally, there is no mechanism by which PCB-contaminated oils 
could have contaminated TRU waste HEPA filters, and PCB-contaminated electrical 
components are not part of this waste stream.  Therefore, this waste stream is not 
regulated as a TSCA waste under 40 CFR 761 (Reference 16). 
 
6.4.7 Prohibited Items 
 
Although HEPA filters were generally packaged with Celite or Oil Dry to absorb liquids   
that may have been present, there is the potential for prohibited quantities of liquids in 
this waste stream (References C093, C098, M018, M058, P007, P069).  Six SWBs 
(HCA060001 through HCA060006), were found to contain wood bracing, which appears 
to be used to keep high dose rate filters away from the side of the SWB thereby keeping 
the contact dose rate low (the use of bracing as ALARA shielding is under evaluation to   
determine if the SWBs would still be CH waste without center placement of the filters).   
These filters are expected to have become contaminated from exhaust leakage from the 
H-Canyon, which carried fission products to the HEPA filter bank.  These filters are 
suspected to be RH waste (Reference M156). 
 
6.5 Waste Packaging 
 
HEPA filters were routinely replaced in HBL.  These filters are generally 24-in by 24-in 
by 12-in (but other sizes will be found), have metal or wooden frames, and “Fiberglas” 
filter-media (References DR017, DR018, M018, M058, P017, P030, P069).  These 
filters were used inside the cabinets for filtering exhaust from vapors (e.g., nitric acid).  
Due to the inorganic construction of these filters, they did not pose a fire hazard 
commonly associated with nitric acid and did not have to be neutralized like smaller 
filters (all acid bearing wastes were required to be neutralized prior to packaging) 
(Reference P069).  Although not described in referenced procedures, there is evidence 
that some filters (possibly from Room 311) were neutralized due to liquid nitric acid 
(References C098, C152, M018, M058) following a 1977 incident in which a box of 
HEPA filter waste became pressurized during storage.  The HEPA filters may have 
been packaged with “Celite” (or Oil-Dri, Reference C093) to absorb any liquids that may 
have been present (References C093, C098, M018, M058, P007, P069).  Once out of 
service, the filter was bagged out and then placed into another bag containing about five 
pounds of Celite and then loaded into a poly box that contained about 4-in of Celite 
(References C093, P069).  Packages were smeared before loading into poly boxes.  
The box was then transferred to the PHA Lab and read as filters contaminated with 
neptunium, or as filters contaminated with Pu-238 (Reference P069).  
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TRU contaminated HEPA filters were originally contained in fiberglass reinforced plastic   
burial boxes (i.e., fiberglass boxes) or casks.  In one case, a HEPA filter is described as   
being packaged into a plywood box which was placed into a steel box  
(Reference  M145).  Later, HEPA filters were placed into high density polyethylene 
burial boxes (30 in by 30 in by 18 in) or poly boxes (References C093, C152, M145, 
P069).  Each poly box was to hold only one filter and was to be sealed with polyshim 
tape, nylon string, and silastic sealant (References C093, P069).  Filter change-out   
waste may be packaged directly into SWBs or 55-gallon drums (Reference M145).   
 
6.5.1 Payload Containers 
  
Between one to three poly boxes containing HEPA filters are packaged into an unlined   
DOT 7A, Type A SWB.  Currently, HEPA filters are bagged and packaged directly into   
SWBs without poly boxes.  Prefilters are bagged and placed into a 55-gallon drum   
which may contain a 90-mil polyethylene liner with lid.    
 
Remediated and repackaged waste may be packaged into a 55-gallon drum with or   
without a single vented drum bag and it may include an inner drum (e.g., 30-gallon steel   
drum).  The 55-gallon drum will have one of the following liner configurations depending   
on the remediation facility and the date of remediation:  no liner, a fiberboard liner, or a   
90-mil polyethylene liner without lid (References P050, P092, P107, P109, P110, P113,   
P134, P136, P137, P139).  
 
TRUPACT-III SLB2s may contain overpacked SWBs.  In addition, a program is in place   
to repackage fiberglass boxes into SLB2s.  Prior to repackaging, the fiberglass boxes   
are examined to ensure container integrity.  If liquid is identified during the handling of 
the fiberglass boxes, absorbent is added to the SLB2s (e.g., pig pillows).  The fiberglass 
boxes are then loaded into an unlined SLB2 or the waste is removed from the fiberglass 
boxes and loaded directly into an unlined SLB2 (References M164, P130, P131, P132, 
P145).    
 
6.5.2 Layers of Confinement 
 
Analysis of packaging procedures and OSR 29-90 forms describe up to five layers of   
confinement for all containers except SLB2s which will only have up to four layers of   
confinement (Reference M145).  
 
6.5.3 Filter Vents 
 
HEPA and prefilters were placed into plastic bags as they were removed.  HEPA filters   
may also be placed into filtered poly boxes.  All final payload waste containers, including   
55-gallon drums, SWBs, and SLB2s are vented with the appropriate number of   
approved filter vents prior to disposal (References M145, P107, P110, P145).    
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7.0 REQUIRED WASTE STREAM IMFORMATION – SR-W027-HBL-BOX 
 
This section presents the mandatory TRU waste stream specific information required by 
the WIPP-WAP for waste stream SR-W027-HBL-BOX (Reference 3).  The area of 
generation, waste stream volume, period of generation, prohibited items, waste 
packaging, and the physical, chemical, and radiological composition of the waste 
stream are described.  
 
7.1 Area and Building of Waste Generation 
 
Waste stream SR-W027-HBL-BOX was generated in the HBL facilities which occupy 
several floors of the H-Canyon facility.  This waste stream consists primarily of 
heterogeneous debris from glovebox D&R efforts including large pieces of metal 
equipment and machinery, plywood boxes, plastic, tape, bags, PPE, and other organic 
debris; and from the removal of the hot sample aisle in H-Canyon.  Container-specific   
records have been reviewed for each container to verify the physical composition and 
origin of the waste stream inventory included in the most current AK Tracking 
Spreadsheet (References C190, C203, M011, M052, M066, M085, M163, M181).   
 
7.2 Waste Stream Volume and Period of Generation 
 
Waste stream SR-W027-HBL-BOX consists of heterogeneous debris generated from 
February 1975 to the present.  Table 7-1, SR-W027-HBL-BOX Waste Stream Volume, 
summarizes the volume of this waste stream.  No future additional waste stream volume 
is projected; however, the projected volume may change based on repackaging of 
existing boxes into WIPP approved payload containers (References C190, C193, C195, 
C200, M011, M052, M066, M085, M163, M181).   
 
Table 7-1.  SR-W027-HBL-BOX Waste Stream Volume 
 

Containers Volume (m3) 
326 SWBs   612.8  
81 SLB2s      598.6    

837 55-gallon drums   174.1   
2 poly boxes   0.5  
1246 Total   1386  

*The volume for the “Other” container was taken directly from the BGR.     
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7.3 Waste Generating Activities 
 
Solid TRU waste, such as processing equipment, glassware, and gloveboxes too           
large for 55-gallon drums was originally packaged and stored in large CSBs                      
(i.e., Black Boxes), B-25 boxes, fiberglass boxes, poly boxes, concrete containers, or 
other steel boxes (References D004, D034, M163, M181).  The dimensions of the Black   
Boxes were typically 7 ft by 12 ft by 18 ft with internal volume of approximately        
1,500 cubic feet.  The dimensions of B-25 boxes were 6 ft by 4 ft by 4 ft with an internal 
volume of approximately 90 cubic feet.  Fiberglass boxes, poly boxes, concrete 
containers, and other steel boxes varied significantly in size and volume.  Volumes 
ranged from three cubic feet for a small poly box to 160 cubic feet for a large “other 
steel box” (References C022, C128, C190, D072, M163, M181).   
 
The Black Boxes were used to ship equipment (e.g., process cabinets, tanks, furnaces, 
exhaust fans, ventilation duct, pumps, motors) and any other TRU oversize waste.  
Waste was to be separated into LLW or TRU waste for disposal purposes (Reference 
C120).  The material was put into plywood boxes when it was removed from OHBL 
during the disassembly and removal program (Reference C013).  The boxes were 
sealed with caulking, nails, and tape and labeled with the contents in the facility.  When 
two or more boxes had been prepared, they were transported to the south end of the  
H-Canyon and placed inside a Black Box for shipment to the Burial Ground (Reference 
M085). 
 
Glovebox D&R procedures were generated in 1984-1985.  Cabinet 306 was removed 
first.  The only containers in which TRU waste from this effort could be removed were 
filtered boxes and drums.  A total of 23 gloveboxes were removed.  Each waste box   
was labeled with room number and box number; dissolvers and other equipment and 
hardware were also removed in boxes.  For boxed waste, HBL continued to wrap waste 
in plastic until the removable contamination was sufficiently low; the package was then 
placed in a plywood box and moved down to the dock.  There were some problems with 
uncontainerized water in Black Boxes (Reference C152). 
 
In 1986, the Burial Ground heat load limit for Black Boxes was 215 British thermal 
unit/hour (or 92 grams Pu-238).  Some boxes with high Pu-238 concentration had to be   
repackaged in order to meet the limit (Reference C022).  
 
In 1987, the H-Canyon hot sample aisle was removed.  Twenty-five welded stainless   
steel boxes were generated as a result.  These stainless steel boxes vary in size from  
about 36-in by 30-in by 36-in to 72-in by 34.5-in by 4.25-in, and contain approximately  
60 tons of lead and steel, which include lead encased sampler boxes and lead encased  
piping.  The stainless steel boxes were custom welded to fit the contents, and are   
welded shut because of the high Pu-238 contamination (References C202, C208).  
 
Since oversized containers (e.g., Black Boxes, stainless steel boxes, etc.) are not   
approved containers for WIPP, a program is in place to repackage the waste they 
contain into SWBs or SLB2s.  The dimensions of the SWBs are 36 7/8-in by 71-in by   
54 1/2-in with a volume of approximately 76 cubic feet.  The dimensions of SLB2s are 
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73 3/8-in by 108-in by 69-in with an internal volume of approximately 240 cubic feet.   
The Black Boxes are currently stored at the solid waste storage sites, centrally located 
in E-Area.  The Black Boxes are transferred to H-Canyon for repackaging.  The boxes 
are first opened in a staging area.  The inner plywood boxes are examined to ensure 
container integrity.  Mechanical means are used to remove the inner boxes.  If liquids 
are present in either the Black Box or leaking from the plywood box, they are either 
absorbed or removed and transferred to a separate container.  The plywood boxes are 
then loaded into an unlined SWB or SLB2.  Plastic is used for contamination control and 
may be added to the waste before the container is closed.  The final payload container 
is then transferred back to E-Area for storage (References C190, D067, M163, M164, 
M165, M181, P018, P050, P092, P113).   
 
7.4 Type of Waste Generated 
 
The waste stream consists primarily of large pieces of metal equipment and machinery, 
lead encased pipe, and lead encased sample boxes, with the balance being mainly   
comprised of plastic, tape, bags, PPE, and other organic debris, added to the waste 
boxes as filler.  Plywood boxes, used for inner containment of large waste items, are 
also present within the boxes (References D028, D034, M011, M052, M163, M181).   
 
7.4.1 Materials Related to Physical Form 
 
The waste stream described in this section is primarily heterogeneous debris from 
equipment replacements and D&R and the removal of the hot sample aisle in              
H-Canyon.  Waste includes large pieces of metal equipment and machinery, plywood   
boxes, plastic, tape, bags, PPE, and other organic debris.  The waste may also include 
small amounts of homogeneous solids such as Celite (diatomaceous earth), soda ash, 
and Oil-Dri (fuller’s earth and quartz) (References D005, D005A, D018, P048, P050, 
P063, P125).  Examples of container-specific waste items described on packaging 
forms include (References C208, D028, D034, M011, M052, M163, M181):   
 
• Exhaust filter, vessel vent filter, filters 
• Cabinet equipment, cabinet panels 
• Dissolver, sump RD, equipment piece 30 furnace, agitator, BT tanks 
• Base plate, duct, metal, pipe 
• Plastic 
• Calcining 
• Lead  
• Stainless steel boxes  
 
Examples from Black Box Query of Burial Box Forms include (Reference M085): 
 
• Cabinet from Recovery Facility 306-C, cabinet panels, Limestone drum cabinet, 

BT cabinet, BP cabinet 
 
• RD-2 dissolver, tanks from Recovery Facility, furnaces, agitators 
 
• OHBL D&R waste 
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• Scrap on Walkway 
 
• Frame, monorail, hut, lights, conduit, high volume air sample boxes, air manifold 

system, scaffold material 
 
• Suits waste, bags of suits 
 
• Sections of flooring, ceiling tiles 
 
• Sheets of shielding, carbon steel shielding, metal panels 
 
• Pipe and duct, wire mesh, metal door pieces, valves 
 
• Cover plates 
 
• Furnace off-gas filters, HEPA filter housing 
 
• ML-SS pan, stainless-steel pan, steel tube block 
 
• Concrete, plaster 
 
• Tools 
 
• Hoses 
 
7.4.1.1 Waste Matrix Code 
 
Based on process knowledge and previously described analyses of the waste stream, 
waste matrix code S5400, Heterogeneous Debris, is applied.  The definition of this 
Waste Summary Category, found in the DOE Waste Treatability Group Guidance  
(Reference 5), is as follows: 
 
S5400 – Heterogeneous Debris 
 
This summary category includes waste that is at least 50 percent by volume debris 
materials that do not meet the criteria for assignment as either an Inorganic Debris 
(S5100) or Organic Debris (S5300). 
 
7.4.1.2 Waste Material Parameters 
 
The WMPs for waste stream SR-W027-HBL-BOX were estimated by reviewing the 
waste inventory database records for 236 boxes in this waste stream (Reference 
M011).   
 
The database provided a weight percent for packaged waste materials, which were 
categorized into one or more of the following WMPs:  iron based metals/alloys, 
aluminum based metals/alloys, other metals/alloys, other inorganic materials, 
cellulosics, rubber, and plastics.  The database also included WMP categories for steel 
packaging material and plastic packaging materials.  However, the final disposition of 
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many of the containers is uncertain, and it is assumed that the current packaging 
materials will be included with the waste materials upon repackaging.  Therefore, the 
steel packaging materials category was included with the iron based metals/alloys WMP 
and the plastic packaging materials category was included with the plastic waste 
materials WMP.  The containers included in the evaluation represent approximately  
18 percent of the current waste stream.  Large boxes generally contain plant equipment   
made of iron-based metals and alloys; therefore, it is assumed that the WMP data for   
the 236 containers are representative of waste stream SR-W027-HBL-BOX as a whole.  
Average, minimum, and maximum WMP weight percentages were calculated using the 
data, and the results of this analysis are presented in Table 7-2, Waste Stream  
SR-W027-HBL-BOX Waste Material Parameters. 
 
The statistical analysis of the data is documented in a memorandum (included with 
Attachment 6) as required by CCP-TP-005 (Reference 1). 
 
Table 7-2.  Waste Stream SR-W027-HBL-BOX Waste Material Parameters 
 

Waste Material Parameter Weight Percent Weight Percent Range
Iron-based Metals/Alloys  43.18%  1.0 – 66.00% 
Aluminum-based Metals/Alloys  1.40%  7.29 – 34.00% 
Other Metals  45.76%  2.0 – 81.00% 
Other Inorganic Materials  2.24%  1.0 – 19.00% 
Cellulosics  4.03%  1.00 – 27.00% 
Rubber  0.21%   0..35 – 6.00% 
Plastics (waste materials)  3.17%  2.0 – 27.17% 
Inorganic Matrix 0.0% 0.0 – 0.00% 
Organic Matrix 0.0% 0.0 – 0.00% 
Soils/Gravel     0.0% 0.0 – 0.00% 
Total Inorganic Waste Avg.  92.58%     
Total Organic Waste Avg.  7.41%     

 
7.4.2 Radiological Characterization 
  
Large waste items were initially placed in plywood boxes and then into a metal box.   
Plywood boxes from both neptunium and plutonium processing may be mixed in a   
single metal box (Reference C015).  These Black Boxes can hold up to eight plywood 
boxes but usually two to four boxes are in a Black Box and the remainder is filled with 
plastic bags of waste generated during removal operations.  A meeting was held May 1, 
1989 to form a plant wide task team to develop an assay method or other technique for 
boxed TRU waste (Reference C009).  Until October 1989 the HBL did not assay waste 
boxes (References C015, C026).  Generators were given the choice of measuring 
waste items or using appropriate documentation to estimate TRU content of boxed 
waste (References C010, C023, C025, C026, C152, C209).   
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Beginning in 1989, a Far-Field waste assay unit was used for assay.  Generally, a  
Far-Field assay method for assaying boxes would have a high lower detection limit and 
would not likely detect less than 10 grams of U-238 in a box (Reference C026, C209).   
 
Prevalent Radionuclides 
  
To determine radionuclide distribution in this waste stream, assay data from generators 
recorded on BGRs, 29-90 forms, Black Box Repackaging forms, and compiled in the 
COBRA Database were reviewed.  None of the data indicates which operations   
generated the waste; therefore, actual assay data is given preference over process 
information.  Additionally, waste from specific operations was not segregated when 
placed into boxes.  Source documents were also reviewed to determine if there was the 
potential for additional radionuclides in the waste stream that were not listed on assay 
results (References C190, C209, M011, M066, M163, M181).      
 
The radiological distribution for this waste stream is listed in Table 7-3.  The   
distribution represents existing WWIS data and some generator-reported radionuclide   
data for approximately 75 percent of the containers in the waste stream.  Although it   
appears that isotopic data for many of the repackaged containers were replicated from 
the original container data, the radiological data presented should be representative of 
the waste stream as a whole.  The “Total Radionuclide Weight%” values in Table 7-3, 
are the gram value for each radionuclide over the entire waste stream divided by the 
total radiological mass in the waste stream.  The same calculation produced the values 
for the “Total Radionuclide Curie%” using the sum of activity values for each 
radionuclide over the entire waste stream.  The “Radionuclide Weight% Range for 
Individual Containers” illustrates the reported ranges of radionuclides in individual 
containers by identifying the maximum and minimum values for each radionuclide on a 
container-by-container basis over the entire waste stream.  The same type calculations 
were performed to determine the “Radionuclide Curie% Range for Individual 
Containers.”  As illustrated in Table 7-3, the radionuclide weight percent of individual 
radionuclides varies on a container-by-container basis.  Because of this variability, 
some containers will not include the waste stream predominant radionuclides but may 
include other radionuclides expected in this waste stream (References C098, C110, 
C190, C193, C209, D095, M011, M066, M085, M163, M181).   
 
The calculations are skewed because of the presence of trace amounts of Ba-137m in   
25 containers.  The values in Table 7-3 are calculated with the Ba-137m removed.   
Based on this adjustment, the two predominant radionuclides by mass in this waste   
stream are U-238 and Pu-239, while 95 percent of the activity over the entire waste   
stream is from Pu-238 (References C190, C193).   
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Table 7-3.  Radionuclide Distribution for Waste Stream SR-W027-HBL-BOX 
 

Radio-
nuclide 

Number of 
Containers 

with 
Reported 

Radionuclide 

Total 
Radionuclide 

Weight%1,5 

Total 
Radionuclid
e Curie%2,5 

Radionuclide 
Weight% Range for 

Individual 
Containers3,5 

Radionuclide 
Curie% Range for 

Individual 
Containers4,5 

Expected 
Present 

WIPP Required Radionuclides 

Am-241 205  0.13% 0.25% 0% - 18.54% 0% - 70.44% Yes 

Pu-238 982  10.10% 95.71% 0% - 99.67% 0% - 100.00% Yes 

Pu-239 663  15.76% 0.54% 0% - 100.00% 0% - 99.98% Yes 

Pu-240 602  1.29% 0.16% 0% - 67.06% 0% - 16.71% Yes 

Pu-242 966  0.16% Trace 0% - 13.12% 0% - 0.01% Yes 

U-233 25  0.01% Trace 0% - 1.48% 0% - 0.05 Yes 

U-234 951  4.60% 0.02% 0% - 32.92% 0% - 4.61% Yes 

U-238 25  62.23% Trace 0% - 96.39% 0% - Trace Yes 

Sr-90 594  Trace 0.22% 0% - 22.00% 0% - 79.06% Yes 

Cs-137 590  Trace 0.05% 0% - 0.28% 0% - 13.63% Yes 

Additional Radionuclides  

Ba-137m6 259  Trace Trace 0% - 0.14% 0% - 100.00% Yes 

C-14 25  Trace Trace 0% - Trace% 0% - 0.05% Yes 

Ce-144 07  Trace Trace 0% - Trace 0% - Trace Yes 

Cf-251 07  Trace Trace 0% - Trace 0% - Trace Yes 

Co-60 2  Trace Trace 0% - Trace 0% - Trace Yes 

Cs-134 07  Trace Trace 0% - Trace 0% - Trace Yes 

Eu-154 2  Trace Trace 0% - Trace 0% - Trace Yes 

Eu-155 07  Trace Trace 0% - Trace 0% - Trace Yes 

H-3 25  Trace Trace 0% - Trace 0% - 0.53% Yes 

I-129 25  0.25% Trace 0% - 0.39% 0% - Trace Yes 

Kr-85  07  Trace Trace 0% - Trace 0% - Trace Yes 

Ni-59  07  Trace Trace 0% - Trace 0% - Trace Yes 

Np-237           761 4.11% Trace 0% - 99.88 0% - 4.85% Yes 

Pm-147  25 Trace 0.01 0% - Trace% 0% - 1.83% Yes 

Pu-241  603 0.05% 2.99% 0% - 11.55% 0% - 82.21% Yes 

Rh-106  07 Trace Trace 0% - Trace 0% - Trace Yes 

Ru-106  07 Trace Trace 0% - Trace 0% - Trace Yes 

Se-79  07 Trace Trace 0% - 0.13% 0% - Trace Yes 

Sn-126  4 Trace Trace 0% - 0.29% 0% - Trace Yes 
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Table 7-3.  Radionuclide Distribution for Waste Stream SR-W027-HBL-BOX 
(Continued) 
 

Radio-
nuclide 

Number of 
Containers 

with Reported 
Radionuclide 

Total 
Radionuclide 

Weight%1,5 

Total 
Radionuclide 

Curie%2,5 

Radionuclide 
Weight% Range for 

Individual 
Containers3,5 

Radionuclide 
Curie% Range for 

Individual 
Containers4,5 

Expected 
Present 

Additional Radionuclides 

Tc-99   25 1.13% 0.01% 0% - 1.75% 0% - Trace Yes 

U-235   33 0.17% Trace 0% - 97.19% 0% - Trace Yes 

U-236   07 Trace Trace 0% - Trace 0% - Trace Yes 

Y-90   25 Trace Trace 0% - Trace 0% - Trace Yes 

Am-243   2 Trace Trace 0% - 0.09% 0% - Trace Yes 

U-232   149 Trace Trace 0% - Trace 0% - 0.01% Yes 

Cm-244   1 Trace Trace 0% - 13.10% 0% - 51.44% Yes 

Cm-243   1 Trace Trace 0% - Trace 0% - Trace Yes 

Eu-152   11 Trace Trace 0% - 0.04% 0% - 1.07% Yes 
1. This column indicates the total weight percent of each radionuclide over the entire waste stream. 
2. This column indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
3. This column is the weight percent range of each radionuclide on a container-by-container basis.  Some 

containers with “0” listed as the lower range will not contain the specified radionuclide. 
4. This column is the curie percent range of each radionuclide on a container-by-container basis. 
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 
6. Ba-137m values for the waste stream have been omitted from the calculation of waste stream averages;   

however, the range values have been included for illustration.  
7. Zero values are radionuclides that may be present and have been reported in data sets not used for this   

estimate.  
 
7.4.3 Chemical Content Identification – Hazardous Constituents  
 
The HBL waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the SCDHEC.  Based on 
historical waste management, a site-specific waste stream was not created for HBL box 
waste.  Instead, the containers were managed individually as non-hazardous or   
hazardous waste.  Therefore, a review of available AK documentation and container   
paperwork was performed and it was determined that this waste is hazardous.  This   
waste stream was generated over a 30-year period from February 1975 to February 
2011 and it includes waste from equipment replacements and D&R from HBL facilities; 
it may be contaminated with any of the chemicals or metals described for the pre- or 
post-1990 waste streams SR-W027-221H-HET, SR-W027-221H-HET-C, and            
SR-W027-221H-HET-D (refer to Sections 5.4.3, 5.4.4, 8.4.3, and 9.4.3).  Therefore, the 
EPA HWNs listed in Table 7-4, SR-W027-HBL-BOX EPA Hazardous Waste Numbers, 
will be assigned to this waste stream.  In addition, a list of typical process chemicals and 
their uses has been provided in Table 7-5, HBL Process Chemicals.  The HWN 
assignments have been applied on a waste stream basis; individual containers may not 
contain all of the hazardous materials listed for the waste streams as a whole.  The 
assignment of these HWNs was based on a review of chemical inputs to the waste 
generating operations and hazardous materials potentially contaminating the waste.  In 
addition, MSDSs and other manufacturer information were obtained for the commercial 
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products to determine the presence of RCRA regulated constituents (References D004, 
D005A, D059, DR021, M011, M134, M163, M181, P049, P125).   
 
Table 7-4.  SR-W027-HBL-BOX EPA Hazardous Waste Numbers 
 

EPA HWNs Constituent 
Toxicity Characteristic Metals 

D006 Cadmium 
D007 Chromium 
D008 Lead 
D009 Mercury 
D011 Silver 

Toxicity Characteristic Organics 
D019 Carbon tetrachloride 
D022 Chloroform 
D029 1,1-Dichloroethylene 
D043 Vinyl chloride 

F-Listed Organic Solvents 
F002 1,1,1-trichloroethane  
F002 1,1,2-trichloro-1,2,2-trifluoroethane 
F002 Tetrachloroethylene 
F002 Trichloroethylene 
F005 Methyl ethyl ketone 

U-Listed Chemicals 
U133 Hydrazine 
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Table 7-5.  HBL Process Chemicals 
 

Chemical Use in HBL  
Aluminum Nitrate Used in Scrap Recovery process to complex the potassium 

fluoride added during dissolving 
Ferrous Sulfamate The Lab Line used this matrix solution for the DAS analysis; 

used to adjust valence of neptunium nitrite solution 
Hydrazine Mononitrate Used as a reagent in the Phase II column feed tanks and 

solution fed to column to keep valance adjustment stable 
Indigo Carmine and 
Phenanthroline Ferrous 
Sulfate Complex mixture 

Used as a color indicator to check for presence of nitrite 

Nitric Acid Used as a solvent for plutonium dioxide material, dissolving     
mixed scrap, and to make up a variety of solutions used in HBL 

Oxalic Acid Used in Waste Handling Facility for DAS analysis and to 
precipitate Pu(IV) for Phase II process 

Phenolphthalein Used as an indicator for titration process 
Potassium Fluoride Used in Scrap Recovery process as a catalyst in dissolving 
Potassium Oxalate Used as a titrant in the Lab Line 
Sodium Hydroxide Used as a titrant in the Lab Line (Waste Handling gloveboxes) 
Sodium Nitrate Used to destroy excess sodium permanganate and manganese 

dioxide   
Sodium Permanganate Used as a reagent in the Phase II filtrate tanks to neutralize the 

oxalic acid 
Sulfamic Acid The Lab Line used this solution for the DAS analysis 

 
7.4.3.1 F-Listed and Other Solvents 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, including container-specific records for this waste stream, waste stream  
SR-W027-HBL-BOX may contain or is mixed with F-listed hazardous wastes from  
non-specific sources listed in 40 CFR 261.31 (Reference 15).  As shown in  
Section 5.4.3, F001, F002, F003, and F005-listed solvents were used in the HBL.   
F001 listed solvents were identified in the AK record (i.e., 1,1,1-trichloroethane, carbon 
tetrachloride, and trichloroethylene), EPA has provided a regulatory clarification that the 
F001 listing is only appropriate when the listed solvent is used in a “large-scale” 
degreasing operation, such as cold cleaning or vapor degreasing on an industrial          
scale (Reference 15).  The HBL facilities did not conduct large-scale degreasing 
operations and, therefore, EPA HWN F001 is not assigned to this waste stream 
(References D003, D005, D006, D048, D061).  F003 constituents including acetone, 
cyclohexanone, ethyl acetate, and methanol are listed solely because these solvents 
are ignitable in the liquid form.  The waste stream will not exhibit the characteristic of 
ignitability because it is not liquid; therefore, F003 is not assigned.  Waste stream 
SR-W027-HBL-BOX is assigned F-listed EPA HWNs F002 and F005 for  
1,1,1-trichloroethane, 1,1,2-trichloro-1,2,2-trifluoroethane, methyl ethyl ketone, 
tetrachloroethylene, and trichloroethylene (References C002, C017, C032, C098, C105, 
C155, D058, D059, DR021, M011, M051, M163, M181).    
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It should be noted that available AK and headspace gas sampling of other HBL waste 
streams has identified the presence of methylene chloride and toluene.  However, it has 
been determined that these chemicals could only be present as a result of packaging 
materials.  Based on this determination, the F-listed HWNs associated with methylene 
chloride and toluene will not be applied to this waste stream (References C057, C189, 
DR020, DR021, P048, P059). 
 
7.4.3.2 Toxicity Characteristic Metals 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-HBL-BOX is contaminated with toxicity characteristic 
metal compounds as defined in 40 CFR 261.24 (Reference 15).  As shown in  
Sections 5.4.4, 8.4.3, and 9.4.3, debris waste from the HBL may contain toxicity 
characteristic metals based on review of SRS documentation (References C179, C185, 
D059, D067, DR021, M011, M163, M181, P123).     
 
Cadmium, chromium, and lead are identified as common contaminants of HBL debris 
waste.  Cadmium was used in plates around the New HBL in the vessel vent system.  
Several source documents have been reviewed that indicate that prevalence of 
cadmium in HBL TRU waste procedures (References C002, C098, C139, D067, P015, 
P034, P073).  Chromium may be present in waste due to stainless-steel construction of 
gloveboxes and highly acidic (nitric acid), atmospheres corroding this material.  There 
was also a procedure that stated that waste resulting from the Phase II facility process 
liquids (e.g., absorbed leaks), would be treated as hazardous for chromium and 
mercury.  Lead is expected in HBL TRU waste primarily from lead-lined gloves.  Lead 
shielding is also a common source of lead contamination (References C002, C014, 
C027, C032, C080, C098, C116, D005).  In addition, some of the neutralization kits 
generated from the Phase I Scrap Recovery Facility have been identified as being 
assigned EPA HWNs D006, D007, D008, and D011 and are identified as  
“highly-enriched uranium (HEU) Process Solids.”  Lead encased pipe and lead encased   
sample boxes are present in this waste stream as a result of the removal of the hot   
sample aisle in H-Canyon.  Container-specific records for this waste stream identified 
cadmium, chromium, and lead as being present above the regulatory levels 
(References C203, C208, D059, M011, M163, M181, P123).    
 
Mercury and silver were not among those metals listed on the container-specific records 
as being present above the regulatory levels.  However, mercury has been identified as 
a potential contaminant of HBL debris waste (e.g., thermometers) and as a contaminant 
of Phase II facility process liquids.  Silver contamination has also been identified in 
process liquids.  Some of the neutralization kits generated from the Phase I Scrap 
Recovery Facility have been identified as being assigned EPA HWNs D006, D007, 
D008, and D011 identified as “HEU Process Solids.”  In addition, debris waste stream 
SR-W027-221H-HET-C TWCC forms have also identified both mercury and silver as 
being present above the regulatory level.  Since this waste originated from equipment 
replacements and D&R from HBL facilities, mercury and silver are expected to be 
present above the regulatory level (References C067, M011, M143, M163, M181, 
P123). 
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In summary, HWNs D006, D007, D008, D009, and D011 are assigned to waste stream 
SR-W027-HBL-BOX for toxicity characteristic metals. 
 
7.4.3.3 Toxicity Characteristic Organic Solvents 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-HBL-BOX is contaminated with organic toxicity 
characteristic compounds as defined in 40 CFR 261.24 (Reference 15).  As shown in 
Sections 5.4.3 and 6.4.3, debris waste from the HBL may contain toxicity characteristic 
organics based on review of SRS documentation (References C155, D018, D059, 
DR021, M011, M163, M181, P052).    
 
The AK sources, including container-specific records for this waste stream, identified 
the use of organic toxicity characteristic compounds including carbon tetrachloride 
(D019), chloroform (D022), 1,1-dichloroethylene (D029), methyl ethyl ketone (D035), 
tetrachloroethylene (D039), trichloroethylene (D040), and vinyl chloride (D043).  SRS 
determined that these HWNs were applicable to all pre-1986 HBL waste.  However, the 
more specific F-listed HWNs have been assigned to the waste stream for the following 
constituents:  methyl ethyl ketone, tetrachloroethylene, and trichloroethylene.  
Therefore, the assignment of the corresponding toxicity characteristic HWNs is not 
necessary (i.e., D035, D039, D040).  The waste stream is assigned HWNs D019, D022, 
D029, and D043 (References 14, C155, D018, D059, DR021, M011, M163, M181, 
P052). 
 
7.4.3.4 U- and P-Listed Chemicals 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-HBL-BOX may contain or is mixed with a discarded 
commercial chemical product, an off-specification commercial chemical product, or a 
container residue or spill residue thereof as defined in 40 CFR 261.33 (Reference 15).  
As shown in Section 5.4.3, this debris waste may be contaminated with unused 
hydrazine.  Hydrazine (rather than hydrazine mononitrate) was used during anion 
exchange in Scrap Recovery and during neptunium oxalate precipitation; the maximum 
allowable concentration was 0.15 molar (References D007, D055).  It is possible that 
pure liquid hydrazine may have contaminated spill cleanup residues following significant 
spill and contamination events in Scrap Recovery.  On this basis, the HWN U133 will be 
assigned for hydrazine (References C116, C152).  
 
The SRS Solid Waste Division determined that the HWN U134 for hydrogen fluoride did  
not apply to HBL waste generated prior to 1986; the basis for this determination was the 
belief that hydrogen fluoride had not been used in the facility (Reference D059).  OHBL  
personnel recalled that hydrogen fluoride ceased to be used after 1973 (Reference  
C098), was used only before 1970 in the Pu-239 oxide process (Reference C152), 
and/or was never used in Special Recovery (References C104, C116, C152).  
References to the use of fluoride ion in Scrap Recovery (Reference D055) are 
consistent with information from OHBL personnel that they used potassium fluoride, 
rather than hydrogen fluoride (Reference C152).  On the other hand, technical  



CCP-AK-SRS-4, Rev. 16 Effective Date:  02/06/2014 
CCP Acceptable Knowledge Summary Report  Page 133 of 214 
 

Controlled 
Copy 

standards state that hydrogen fluoride was brought into the New HBL as a liquid during  
the Cassini mission (10/90-6/95 in Scrap Recovery, 1/93-8/95 in Plutonium Oxide) to 
adjust fluoride concentrations (References D005, D050).  However, HBL managers and 
technical support personnel stated unambiguously that hydrogen fluoride was never   
brought into HBL as pure chemical (Reference C156), consistent with scrap dissolution 
procedures (Reference P105).  Hydrogen fluoride was also used in the Lab Line during  
the Cassini Impurity Analysis Program from about 1994-95 for determination of solids in 
liquids, for solid sample dissolution, and in standards used for trace metals analyses 
(although it would not have been the sole active ingredient in the latter formulation) 
(Reference C136).  However, all lab chemicals were prepared in Building F/H Area 
Laboratory (Reference C136) and bagged into the HBL after dilution; hydrogen fluoride   
was diluted to 0.1 molar strength with nitric acid before entry into HBL for solids 
dissolution (Reference P104), so that pure chemical hydrogen fluoride could not have   
contaminated HBL TRU lab waste.  Because hydrogen fluoride was not brought into   
HBL as a pure commercial chemical and was used for its intended purpose, the HWN 
U134 will not be assigned for this waste stream. 
 
Beryllium may be present in the waste stream in particulate form but does not meet the 
definition of a P015-listed waste.  Beryllium typically exists as contamination only, not 
metal.  Beryllium is expected in the waste as a contaminant in plutonium dioxide product 
and in trace quantities from dissolution of plutonium-beryllium alloys, as described in   
Section 5.4.4.  Any beryllium that was dissolved was sent to H-Canyon as solution 
where the plutonium was recovered and the remaining solution was discarded to waste   
tanks.  Any beryllium remaining in the Scrap Recovery Facility TRU waste would be 
present only in trace quantities.  Waste packages that contain beryllium are marked as 
containing beryllium.  Beryllium is therefore expected only in particulate form as an 
impurity or in residual trace amounts less than one (1) percent by weight of the waste in 
any payload container (References C110, C178, C186, D006, M163, M181, P018, 
P050, P113). 
 
In summary, waste stream SR-W027-HBL-BOX is assigned U-listed HWN U133. 
 
7.4.3.5 K-Listed Waste  
 
The debris materials in this waste stream do not contain hazardous waste from any of   
the sources specified in 40 CFR 261.32 (Reference 17).  
  
7.4.3.6 Ignitables, Corrosives, and Reactives  
 
Ignitable and reactive materials are not believed to be present in HBL TRU waste.  
Corrosive liquids also are not anticipated due to liquid waste absorption procedures that 
go back to the early 1970s.  Operating procedures require all acids to be neutralized 
and all pyrophorics to be reacted before being packaged in TRU waste (References 
C067, P018, P050, P113).  It is important to note that SRS treated absorbed acids and 
bases as non-hazardous based on the results of tests on absorbed nitrates (neutralized 
nitric acid), the largest potential corrosive material in job control waste, which indicated 
such waste to be non-hazardous (References C067, P073).  Rinsing and neutralization 
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of acid soaked sponges and rags is required (References P026, P108).  Liquids are 
required to be absorbed since at least 1977 with Celite (diatomaceous earth), soda ash, 
polyester cloths, and Oil-Dri (fuller’s earth and quartz) (References D005, D018, P015, 
P050, P063, P083).  Oily rags were also required to be packaged with Oil-Dri absorbent 
to absorb any oily liquid (Reference P026).  No RCRA-regulated quantities of ignitable, 
corrosive, or reactive chemicals in routine HBL TRU waste, including pyrophorics and 
explosives, are expected in this waste stream (References C025, D005, P015, P018, 
P050, P073, P113).    
 
Generators were also required to record the quantity of pyrophorics and/or explosives 
(pyrophorics are not normally present in the HBL facility), any absorbents in the 
container, and verification of no prohibited liquids present on the container paperwork 
(References P015, P018, P073, P113).  No pyrophorics or explosives have been noted 
during the review of the container-specific records (References M163, M181).    
 
Ignitability 
 
The debris materials in this waste stream do not meet the definition of ignitability                
as defined in 40 CFR 261.21 (Reference 15).  This material will not cause fire              
through friction, absorption of moisture, or spontaneous chemical changes.  The 
materials are not compressed gases, nor does the waste contain compressed gases.  
There were no ignitable metals used as pure metal or otherwise in the HBL or 
associated operations (e.g., sodium) (References C098, C116, C136, C152, D018, 
D059, P052).  Oxidizers are known to have been used during the time period of waste 
generation in operating areas where TRU waste has been generated or handled.  
However, these reagents are used in small quantities as needed, and should only be 
present as trace contaminants (References C001, C098, C116, D005, D005A, D007, 
D058, D060, M058, M063, P001, P125).  SARs and other documents from the 1990s 
maintain that liquids are not packaged for disposal, but are instead solidified with 
absorbent including Celite (diatomaceous earth), soda ash, and Oil-Dri (fuller’s earth 
and quartz) (References C025, D005, D005A, D088, D122, P050, P125).  In addition, 
radiography or during visual examination is performed to ensure the absence of liquids.  
The materials in this waste stream are, therefore, not ignitable D001 wastes. 
 
Corrosivity 
 
The debris materials in this waste stream are not liquid and do not contain unreacted   
corrosive chemicals; therefore, they do not meet the definition of corrosivity as defined   
in 40 CFR 261.22 (Reference 15).  The following corrosive chemicals were listed in a 
TRU characterization report:  ascorbic acid, nitric acid, oxalic acid, and sodium 
hydroxide (References D005, D005A, P125).  Nitric acid was also used in New HBL for 
sump flushing (Reference C105). Also, as previously stated, TRU waste containers 
were not to contain liquids or the liquids were required to be absorbed (References 
C032, C067, C098, D005, P050, P063).  As early as 1974, operating procedures and 
Solid Waste procedures have required all acids to be neutralized (References C067, 
D088, D122, P093).  In addition, radiography or during visual examination is performed 
to ensure the absence of liquids.  The materials in this waste stream are, therefore, not 
corrosive D002 wastes. 
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 Reactivity 
 
The debris materials in this waste stream do not meet the definition of reactivity as 
defined in 40 CFR 261.23 (Reference 15).  The materials are stable and will not 
undergo violent chemical change without detonating.  The materials will not react   
violently with water, form potentially explosive mixtures with water, or generate toxic 
gases, vapors, or fumes when mixed with water.  The materials do not contain reactive 
cyanide or sulfide compounds.  There were no reactive metals used as pure metal or 
otherwise in the HBL or associated operations (e.g., sodium) (References C098, C116, 
C136, C152, D018, D059, P052).  During an interview, waste generators stated that 
HBL did not dispose of plutonium metal in TRU waste.  Small explosive charge squibs   
from the fire system were replaced every five years.  However, the squibs were 
discharged prior to disposal and they were not expected to be TRU because they were 
generated outside of the gloveboxes (References C098, C140, C152).  Under the TRU 
waste certification program, pyrophorics were required to be treated to be  
non-pyrophoric prior to packaging or segregated and labeled non-certifiable 
(References C001, C025, C032, C067, P050).  The materials in this waste stream are, 
therefore, not reactive D003 wastes. 
 
7.4.4 Polychlorinated Biphenyls  
 
There were no large electrical units (capacitors) identified for this building and no such   
electrical equipment identified in this waste (References C084, C116).  There were no   
fluorescent light fixtures located inside gloveboxes (Reference C105).  Interviews with   
SRS personnel indicated the hydraulic system in the Neptunium Process line possibly   
used oils containing PCBs, but did not state this with certainty.  Other SRS personnel   
indicated that Fyrquel hydraulic oil was used.  Fyrquel is triphenyl phosphate and does   
not contain PCBs.  Therefore, it is concluded that hydraulic oils used in the HBL do not   
contain PCBs (References C105, C116, C152, C161, D052).  
 
However, repackaging operations have identified the presence of PCBs in this waste 
stream.  Therefore, if there is reason to suspect that an item may contain PCBs (based 
on AK, radiography, or visual examination), the waste container will be managed as a 
TSCA waste under 40 CFR 761 (References 16, M164, M165). 
 
The boxes containing the sample aisle equipment have been managed by SRS as   
“PCB bulk product waste” (Reference C208).  
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7.4.5 Prohibited Items 
 
Per procedure, if it is determined that a prohibited item is present during waste 
generation, the container is closed and identified with a tag indicating that further 
processing is required (Reference P113).  Prohibited items include pyrophorics, liquids, 
flammable liquids, aerosol cans, and nitrated resins.  As discussed in Section 7.4.3, 
pyrophorics and explosives are not expected in this TRU waste stream.  As described in 
the following subsections, no compressed gas cylinders or explosives are expected; 
however, the presence of liquids has been discovered during repackaging operations.  
Any prohibited items identified during characterization activities will be processed          
(e.g., absorbing liquids, venting pressurized containers, opening sealed containers            
greater than four liters) to correct the deficiency (References C105, M164, P050, P109,  
P111, P112).   
 
Liquids 
 
Prohibited quantities of liquids discovered through radiography, visual examination, or 
during repackaging will be remediated.  Liquids are typically removed and added to a 
bottle containing a pre-measured amount of absorbent.  Once absorbed, the 
immobilized liquids are then placed back into the original container.  Additional 
absorbent materials may also be added to the final payload container (e.g., pig pillows) 
(References 9, M164, P106, P111).    
 
Compressed Gases  
 
Review of the container-specific records did not identify the presence of aerosol cans or 
compressed gas cylinders in this waste stream.  Compressed gases are segregated 
from TRU waste and aerosol cans, if present, are punctured prior to disposal.  Even 
though unpunctured aerosol cans are not expected in the waste, if they are discovered 
during radiography or visual examination they will be remediated (References M163, 
M181, P050, P109).    
 
Sealed Containers Greater than Four Liters 
 
Historical waste packaging procedures allowed for containers greater than four liters 
and the use of heat-sealed bags (References P050, P113).  A review of the  
container-specific records did not indicate the presence of sealed containers greater 
than four liters or heat-sealed bags (Reference M163, M181).  Sample boxes in the   
stainless steel boxes had the ends of the piping taped.  It is expected that the piping 
runs will be less than four liters; however this will need to be confirmed during 
radiography (Reference C208).  If sealed containers are discovered during radiography 
or visual examination, they will be remediated. 
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7.5 Waste Packaging 
 
HBL process equipment or cabinets and gloveboxes too large to fit into 55-gallon drums   
were often packaged into boxes.  A series of staging areas were set up for packaging 
and removing process equipment, tanks, gloveboxes, and waste, where a large-scale 
bag-out system was followed.  The equipment was to be cleaned and was often treated 
with contamination-fixing agent (e.g., ALARA 1146 or Clear Coat) (References C012, 
C013, C015, C026).  Next, it was covered/wrapped with several layers of plastic 
sheeting and placed in 5 ft by 5 ft by 4 ft plywood boxes; although sometimes the box   
sizes may have varied for unusual items.  Additional layers of plastic or paper were 
applied to large, sharp, or irregularly-shaped objects to provide a more uniform shape, 
minimize void space, and ensure a minimum of contamination on the outer package 
(References C015, C105, C152, D004).  The plywood boxes were finally placed in  
7 ft by 12 ft by 18 ft, Black Boxes (References C012, C042, C105).  The gasket material   
between the cover (lid) and box may have been RUBATEX G-207-N closed cell 
neoprene (Reference C021).  Black Boxes could contain up to eight plywood boxes and   
typically contain two to four boxes.  The void space in the box was filled with items such   
as plastic bags containing plastic suits, huts, tools, etc.  Typically, boxed wastes 
followed the procedure above, but it was common to have items specially packaged.  
For example, B-25 boxes, SWBs, fiberglass boxes, poly boxes, concrete containers, 
and other steel boxes were also used for packaging in this waste stream  
(References C012, C015, C203, C208, M163, M181).  Welded stainless steel boxes   
were generated as a result of removing the hot sample aisle in H-Canyon.  These 
stainless steel boxes vary in size from about 36-in by 30-in by 36-in to 72-in by 34.5-in 
by 4.25-in, and contain approximately 60 tons of lead and steel, which include lead 
encased  sampler boxes and lead encased piping (References C202).  
 
On May 31, 1989, new waste packaging requirements for TRU waste packaged in 
containers other than 55-gallon drums were established (References C010, C025).  
They included:  
 
• No liquids  
 
• No explosives or compressed gases (i.e., spray cans)  
 
• No pyrophorics  
 
• No hazardous waste unless it is co-contaminated with TRU material 
 
• Heat load and criticality limits in DPSOP-40 shall apply to all TRU waste 

containers other than 55-gallon drums  
 
• All waste containers must be equipped with carbon composite filter vents to 

prevent the buildup of hydrogen above its flammable limit  
 
• All waste package contents must be documented  
 
• The container must be labeled.  
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7.5.1 Payload Containers 
 
Around the late 1990’s, Black Boxes were no longer approved containers per WIPP and 
they were to be replaced by the smaller SWB at SRS.  Waste is typically packaged into 
unlined DOT 7A, Type A SWBs.  The use of heat-sealed unvented bags is prohibited 
and waste items with sharp edges or projections are taped to ensure package integrity.  
Bulky or heavy waste items are blocked inside the container to prevent shifting during 
handling (References D067, M163, M181, P018, P050, P092, P113).   
 
TRUPACT-III SLB2s may contain overpacked SWBs (Reference P145).  In addition, a   
program is in place to repackage Black Box waste into SLB2s.  Prior to repackaging, the   
inner plywood boxes are removed and examined to ensure container integrity.  If liquid 
is present in the Black Box or if it leaks during the handling of the inner boxes, 
absorbent is added to the SLB2s (e.g., pig pillows).  The plywood boxes are then loaded 
into an unlined SLB2 or the waste is removed from the inner container and loaded 
directly into an unlined SLB2 (References M163, M164, M165, M181).  The stainless   
steel boxes may also be placed into an SLB2 (Reference C208).  
 
Fifty-five gallon drums are also used for repackaging boxed waste.  A review of the 
repackaging checklists indicates a mixture of drums with and without 90-mil 
polyethylene liners.  Remediated and repackaged waste may be packaged into a   
55-gallon drum with or without a single vented drum bag and it may include an inner   
drum (e.g., 30-gallon steel drum).  The 55-gallon drum will have one of the following   
liner configurations depending on the remediation facility and the date of remediation:   
no liner, a fiberboard liner, or a 90-mil polyethylene liner without lid (References M143, 
P107, P109, P110, P130, P131, P132, P134, P136, P137, P138, P139).  
 
7.5.2 Layers of Confinement 
 
Due to the variability of the original waste packaging (i.e., the inner plywood boxes), a 
maximum of six layers of confinement has been identified for 55-gallon drums and 
SWBs.  However, SLB2s will only have a maximum of four layers of confinement 
(References D004, M163, M181).  
 
Individual components placed in the stainless-steel box were triple bagged in 6-mil   
polyethylene clear bags that were taped closed.  Standard size of bags used was 48-in   
wide by 48-in deep.  The box was lined with a plastic liner that was folded but not taped   
(not a layer of confinement).  The box was welded closed and has a single filter   
(Reference C208).  
 
7.5.3 Filter Vents 
 
Per SRS procedures, all payload containers shall be vented.  The filter type shall be 
approved by the SWMF and shall be installed in accordance with the manufacturer’s 
instructions (References M163, M164, M181, P092, P130, P131, P132, P137).    
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8.0 REQUIRED WASTE STREAM INFORMATION – SR-W027-221H-HET-C 
 
This section presents the mandatory TRU waste stream specific information required by 
the WIPP-WAP for waste stream SR-W027-221H-HET-C (Reference 3).  The area of 
generation, waste stream volume, period of generation, prohibited items, waste 
packaging, and the physical, chemical, and radiological composition of the waste 
stream are described. 
 
8.1 Area and Building of Generation 
 
Waste stream SR-W027-221H-HET-C was generated in the H-Canyon facility.  HBL 
waste was generated primarily from areas inside process cabinets or gloveboxes, huts 
erected around glovebox entry ports, or areas contaminated with radioactive material 
adjacent to the process cabinets/gloveboxes.  This waste stream also includes wastes 
generated during the repackaging of two concrete boxes of silver coated ceramic Berl 
saddles originally packaged in 1989 from the H-Canyon process off-gas system 
(Reference 20, M179). 
 
8.2 Waste Stream Volume and Period of Generation 
 
Waste stream SR-W027-221H-HET-C includes 284 55-gallon drums and eight SWBs 
(approximately 74.1 m3) that were packaged from March 2005 to the present.   
Approximately 13.2 m3 of waste per year is expected to be generated from this waste 
stream in the future.  A detailed description of the physical, chemical, and radiological 
waste characteristics is provided in the following sections (References C195, C196, 
M143, M179).  
 
8.3 Waste Generating Activities 
 
The operations by which the waste stream was generated are described in detail in 
Section 4.3 with detailed process flow diagrams.  Mixed TRU waste was generated in 
HBL and H-Canyon areas contaminated with TRU radioactive material.  Routine 
operations (housekeeping/cleaning, neutralization of acids, etc.), and preventive and 
corrective maintenance were the major waste producers.  Other contributing operations 
included absorption of liquids, various mechanical and electrical repairs, maintenance, 
and waste repackaging etc. (References C179, M143, P108, P120, P121, P125). 
 
During the time period of the generation of waste for SR-W027-221H-HET-C,  
HBL also processed plutonium and uranium scrap metal referred to as 3013 material.  
Phase I Scrap Recovery and Phase III facilities are being utilized for this process.  A 
campaign, DE3013 – Plutonium Oxide, was conducted in the HBL during this time 
period in which plutonium dioxide in open cans were shipped to the HBL for dissolution 
in Phase 1 Scrap Recovery.  Prior to dissolution, the plutonium-oxide was typically 
washed to reduce the chloride content since chlorides will induce stress corrosion 
cracking of the processing equipment.  An oxide washer was utilized to perform this 
task, which decreases the chloride level in the oxide to an acceptable level prior to 
introducing the oxide into the Phase I process.  Any liquid produced by this campaign 
was absorbed prior to shipment to Solid Waste (Reference P125).   
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The metal/alloy materials in the 3013 material contain impurities such as vanadium, 
tantalum, zirconium, beryllium, and molybdenum.  A shear and furnace station was   
installed in part of the Phase III glovebox line in 2006 to support the 3013 Processing 
Project.  Size reduction of these materials in a hydraulic shear was often necessary 
prior to introducing the materials into the dissolver.  This allowed for the dissolver 
charge to be prepared at this location and transported to Phase I or to H-Canyon.  
Material containing hazardous quantities of zirconium metal is placed in the furnace at   
an elevated temperature for oxidation in order to preclude a violent chemical reaction of 
this material when placed in the dissolver (Reference D116). 
 
During the time period of generation for SR-W027-221H-HET-C, there was also a   
campaign that processed skull oxide, which was referred to as “Phase III Skull   
Oxide U-235.”  Skull oxide is uranium casting residue containing primarily U-235 and   
U-233.  This material consists of metal fragments from a casting process that have been   
oxidized in a furnace that was used for the casting process.  These fragments came   
from the inside of crucible molds.  The material was a mixture of impure/low density   
metal and oxide.  The cans of material were opened in order to separate the metal and   
oxide.  During this separation activity in Phase III of HB-Line, the material became TRU   
contaminated (Reference C216, P142).  
 
H-Canyon was equipped with two nitric acid chemical dissolvers and an electrolytic 
dissolver.  Feed material containing components that could not be dissolved chemically 
in nitric acid were dissolved electrolytically.  Volatiles generated during dissolution from 
all dissolvers were ducted to the dissolver off-gas system.  This system included iodine 
reactors designed to remove radioactive iodine (I-129) from the off-gas. The off-gas 
entered the reactor cartridge where radioactive iodine was removed by contacting a bed 
of silver nitrate-impregnated reaction media.  The media consisted of ceramic       
saddle-shaped pieces called Berl saddles.  Silver iodide and silver iodate were formed 
in the reaction.  Two concrete casks containing these saddles were repackaged in   
2013 generating primarily CH waste included in this waste stream and 55-gallon drums 
of RH waste included in corresponding RH waste stream SR-RH-221H.02 (References 
20, D124, M179). 
 
8.4 Type of Waste Generated 
 
This section describes the waste materials based on process inputs, waste matrix code 
assignment, waste material parameter weight estimates, radionuclide contaminants, 
and hazardous waste determinations for waste stream SR-W027-221H-HET-C. 
 
8.4.1 Materials Related to Physical Form 
 
The waste name provided on the 29-90 TWCC forms includes job control waste from 
the Neptunium Oxide Facility, the Plutonium Oxide Facility, and the Scrap Recovery 
Facility in the HBL (Reference M143).   
 
As part of the 3013 campaign going on in the HBL Phase I Scrap Recovery Facility, 
were tantalum dissolution operations.  After dissolution, the tantalum was rinsed with 
process water.  If after the dissolution process there were solid pieces of metal left in 
the charge basket, it was dispositioned as waste (undissolved metals).  This process 
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also generated empty plastic bottles, wipes, and other debris waste (Reference P121).  
Tantalum scrap is placed into a silver slip lid can which has a volume of less than         
0.6 liters (Reference P120).    
 
The HBL is also currently blending and repacking plutonium/uranium oxides into POCs   
for shipment to WIPP.  This material was previously packaged into 3013 cans.  Once   
HBL receives the 3013 containers, the 3013 daughter is removed to the blending   
process area (References P5009, P5038).  Although there are no POC containers in   
this waste stream, there will be job control waste resulting from this blending process.  
 
The 3013 can is introduced into the South Line (Reference P5003).  The can is opened   
and the inner can is removed.  If the inner can was bagged, the plastic bag is removed   
and discarded.  The inner can is opened and the scrap material is poured into the   
working can, blended, and staged for bagout.  The inner blend can is bagged out into an   
S&C can for packaging into a POC (References P5004, P5005).  
 
Waste stream SR-W027-221H-HET-C is comprised of numerous organic and inorganic 
debris waste items generally consisting of typical job control waste.  Descriptions of the 
physical form of the waste are provided on the 29-90 TWCC forms (Reference M143).  
Some of the specific waste items that may be present in this waste stream are small 
pumps (verified to be empty), glass vials, rags, swipes, O-rings, plastic vials, plastic 
caps, bags, lexan holders, neutralization kits (1-to 2-liter poly bottles containing soda 
ash mixed with acidic liquid), aluminum shipping cans, stainless items, rubber  
lead-lined gloves, plastic bags, paper labels, rubber gaskets, tape, spill pillows, 
Kimwipes, 5-gallon pail (without lid), tubing (iron based), undissolved solids (metals), 
absorbed decon cleaner (References M134, P049), HEPA frame, weights, lead pellets, 
HEPA filter, piping, hand tools, stainless-steel vials, absorbed neptunium standard, 
sources, cameras, scissors, surge protector, fluorescent light bulb, onion bags, cutter 
motor, air jet solution neutralization kits, and filter neutralization kits (References C179, 
C196, M143, M179, P125).  MSDS information has also been compiled for 
decontamination agents approved for use in HBL (References M134, P049). 
 
Absorbents used to absorb liquids in the HBL included Celite (diatomaceous earth), 
soda ash (sodium carbonate), or Oil-Dri (fuller’s earth and quartz) (References D005, 
D005A, M051, P125). 
 
As part of a campaign to repackage two boxes of spent Berl saddles in July 2013, four 
SWBs of secondary waste were generated containing predominantly plastic sheeting 
and cellulosics from repackaging operations in the H-Canyon.  In addition, one           
55-gallon drum was generated containing a partially filled 30-gallon drum of Berl 
saddles with secondary plastic waste (yellow floor plastic).  A single Berl saddle is     
0.5-inches wide and about 0.7-inches in length and is composed primarily of silicon 
dioxide and aluminum oxide (References 20, M179). 
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8.4.1.1 Waste Matrix Code 
 
As shown in Section 8.4.1, waste stream SR-W027-221H-HET-C is comprised primarily 
of numerous organic and inorganic debris waste items and generally consisting of 
cellulosics (paper, cloth), plastic, rubber, glass, and metal.  The waste matrix code 
S5400 was assigned to this waste stream based on the evaluation of AK information 
relating to the physical form of the waste recorded on the 29-90 TWCCs as described in 
the following paragraphs (Reference C196, M143). 
 
The 29-90 TWCC forms include estimated waste material parameter wt%.  Since waste 
matrix codes are defined by volume, the waste material parameter weights were 
converted to volumes based on assumed densities for the different waste material 
categories.  The analysis shows all containers to be greater than 50 percent by volume 
heterogeneous debris with an average organic debris (cellulosics, plastic, and rubber), 
content of about 85 percent by volume, and an average inorganic debris (metal and 
other inorganic material), content of about 13 percent by volume.  Individual drums 
contain less than 25 percent by volume absorbed liquids (Reference M143).  
 
The definition of this Waste Matrix Code S5400 is provided in the DOE Waste 
Treatability Group Guidance (Reference 5).  This category includes waste that is at 
least 50 percent, by volume, debris materials that do not meet the criteria for 
assignment as either an Inorganic Debris (S5100) or Organic Debris (S5300).   
This waste material evaluation is documented in a memorandum (included with  
Attachment 6 completed per CCP-TP-005) (Reference 1). 
 
8.4.1.2 Waste Material Parameters 
 
As described in the previous section, 29-90 TWCC forms include estimated waste 
material parameter weight percents.  These forms were used for the 44 drums in this 
waste stream.  An analysis of the data from the 29-90 TWCC forms was performed, the 
results of which are presented in Table 8-1, Waste Material Parameter Analysis for 
Waste Stream SR-W027-221H-HET-C.  This evaluation is documented in a 
memorandum (included with Attachment 6 completed per CCP-TP-005) (Reference 1). 
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Table 8-1. Waste Material Parameter Analysis for Waste Stream 
SR-W027-221H-HET-C 

 
Waste Material Parameter Weight Percent Weight Percent Range

Iron-based Metals/Alloys 5.85% 0.00 – 44.81%
Aluminum-based Metals/Alloys 1.11% 0.00 – 15.51%
Other Metals 4.84% 0.00 – 53.91%
Other Inorganic Materials 18.28% 0.00 – 51.94%
Cellulosics 13.57% 0.00 – 55.33%
Rubber 13.38% 0.00 – 51.65%
Plastics (waste materials) 37.81% 7.70 – 62.61%
Organic Matrix 0.38% 0.00 – 10.89%
Inorganic Matrix 4.80% 0.00 – 8.85%
Soils/Gravel    0.00% 0.00 – 0.00%
Total Inorganic Waste Avg. 34.86%  
Total Organic Waste Avg. 65.14%

  
It should be noted that the secondary waste included in this waste stream from the 
repackaging of Berl saddles in 2013 are bounded by the waste material parameters 
expected to be present in the original evaluation, however the amount of plastic waste 
materials and other inorganic materials (ceramic saddles) may exceed the weight 
percent range (up to 100% plastic) for the parameters (Reference M179). 
 
8.4.2 Radiological Characterization 
 
To determine isotopic ratios for waste stream SR-W027-221H-HET-C as a whole, the 
total gram value for each individual radionuclide was divided by the total mass of all 
radioactive constituents in the waste stream and converted to a percentage.  This result 
is listed as “Total Radionuclide Wt%.”  To determine the radionuclide wt% range for 
individual containers, the radiological mass in each container in the waste stream was 
summed.  The mass of each individual radionuclide in a container was divided by the 
total radiological mass for that container and converted to a percentage.  The minimum 
and the maximum results are listed as “Radionuclide Wt% Range for Individual 
Containers.”  The same process was applied to determine “Total Radionuclide Ci%” and 
“Radionuclide Ci% Range for Individual Containers.”  As shown in Table 8-2,  
Radionuclide Distribution for Waste Stream SR-W027-221H-HET-C, U-235 is the most 
predominant radionuclide by mass, and Pu-239 is the second most predominant  
radionuclide by mass (Reference M143).  The radiological evaluation for this waste 
stream is documented in the NDA Memorandum as required by CCP-TP-005 
(Reference 1). 
 
As noted on the 29-90 TWCC forms, SRS assayed this waste predominantly on the 
RAS-P.  A small minority of these containers were assayed with the RAS-P system as 
well as the High Purity Germanium Detector.  It has previously been determined that 
containers assayed on the RAS-P system may overstate the U-235 as well as other  
uranium isotopes.  As stated previously, the isotopic weights on the 29-90 forms were   
used in the radiological evaluation to determine the wt% of each isotope in the waste 
stream.  Since these possible over-reported values were used in the radiological 
evaluation, the wt% values for uranium isotopes listed in Table 8-2 may be 
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overestimated.  Therefore, it is possible that the most prevalent radionuclide by mass is 
Pu-239 (References C173, C196, DR015, M143, M179).  As previously discussed, the  
HBL processed Np-237, Pu-238, and recovered scrap, including enriched  
uranium/plutonium, U-233, U-235, Pu-238, Pu-239, and Np-237 as shown in  
Figure 5 and (References C063, C066).  The time lines presented as Figures 5 through   
8 of this report, indicate the times during which different process lines were running.    
 
Each payload container shipped to WIPP will be certified in accordance with                 
CCP-PO-002 (Reference 8), as containing more than 100 nCi/g of alpha emitting 
isotopes with half-lives greater than 20 years. 
  
Table 8-2.  Radionuclide Distribution for Waste Stream SR-W027-221H-HET-C 
 

Radionuclide 
Total 
Radionuclide 
Wt%1, 6 

Radionuclide 
Wt% Range for 
Individual 
Containers2, 6 

Total 
Radionuclide 
Ci%3, 6 

Radionuclide 
Ci% Range for 
Individual  
Containers4, 6 

Suspected 
Present 
(Yes/No) 

WIPP-Tracked Radionuclides 
Am-2415c  0.40% 0 – 3.40% 3.08% 0 – 94.26% Yes 
Pu-2385d  0.81% 0.04 – 9.56% 31.47% 2.65 – 97.45% Yes 
Pu-239  31.07% 0.14 – 89.68% 4.39% 0.10 – 64.02% Yes 
Pu-240 2.44% 0 – 6.62% 1.26% 0 – 42.55% Yes 
Pu-242 0.08% 0 – 0.55% Trace 0 – 0.1% Yes 
U-2335a 0.05% 0 – 1.46% Trace 0 – 0.08% Yes 
U-2345d 1.56 0 – 3.55% 0.02% 0 – 0.85% Yes 
U-238 16.81% 0 – 35.31% Trace 0 – Trace Yes 
Cs-137 Trace 0 – Trace Trace 0 – 0.08% Yes 
Sr-90 Trace 0 – Trace Trace 0 – Trace Yes 

Additional Radionuclides 
Am-242m   Trace 0 – Trace Trace 0 – Trace Yes 
Am-243 Trace 0 – Trace Trace 0 – Trace Yes 
Ba-137m  Trace 0 – Trace Trace 0 – Trace Yes 
Bk-247  Trace 0 – Trace Trace 0 – Trace Yes 
C-14 Trace 0 – Trace Trace 0 – Trace Yes 
Ce-144  Trace 0 – Trace Trace 0 – Trace Yes 
Cf-249  Trace 0 – Trace Trace 0 – Trace Yes 
Cf-250  Trace 0 – Trace Trace 0 – Trace Yes 
Cf-251  Trace 0 – Trace Trace 0 – Trace Yes 
Cf-252  Trace 0 – Trace Trace 0 – Trace Yes 
Cm-242 Trace 0 – Trace Trace 0 – Trace Yes 
Cm-243  Trace 0 – Trace Trace 0 – Trace Yes 
Cm-244  Trace 0 – Trace Trace 0 – Trace Yes 
Cm-245  Trace 0 – Trace Trace 0 – Trace Yes 
Cm-246  Trace 0 – Trace Trace 0 – Trace Yes 
Cm-247  Trace 0 – Trace Trace 0 – Trace Yes 
Co-60 Trace 0 – Trace Trace 0 – Trace Yes 
H-3 Trace 0 – Trace Trace 0 – Trace Yes 
I-129 Trace 0 – Trace Trace 0 – Trace Yes 
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Table 8-2.  Radionuclide Distribution for Waste Stream SR-W027-221H-HET-C 
(Continued) 
 

Radionuclide 
Total 
Radionuclide 
Wt%1, 6 

Radionuclide 
Wt% Range 
for Individual 
Containers2, 6 

Total Radio-
nuclide Ci%3, 6 

Radionuclide Ci% 
Range for Individual  
Containers4, 6 

Suspected 
Present 
(Yes/No) 

Additional Radionuclides 
Ni-59   Trace 0 – Trace Trace 0 – Trace Yes 
Np-2375a   10.46% 0 – 99.83% 0.02% 0 – 28.54% Yes 
Pm-147  Trace 0 – Trace Trace 0 – Trace Yes 
Pu-2415c  0.25% Trace – 3.28% 59.76% Trace – 71.00% Yes 
Ru-106  Trace 0 – Trace Trace 0 – Trace Yes 
Se-79  Trace 0 – Trace Trace 0 – Trace Yes 
Sn-126  Trace 0 – Trace Trace 0 – Trace Yes 
Tc-99 Trace 0 – Trace Trace 0 – Trace Yes 
U-235  31.26% 0.06 – 97.96% Trace Trace – 0.11% Yes 
U-2365b  4.82% 0 – 15.51% Trace 0 – 0.01% Yes 

1.  This is the total wt% of each radionuclide over the entire waste stream.  
2.  This is the range of each radionuclide on a container-by-container basis.  Some containers with “0” listed as the    

lower range will not contain the specified radionuclide.  
3.  This listing indicates the total activity Ci% on each radionuclide on a container-by-container basis. 
4.  This listing is the Ci% range of each radionuclide on a container-by-container basis. 
5.  These radionuclides are also daughter products and in-growth or NDA issues should be considered:  
     a.  Np-237 daughters:  Pa-233, U-233  
     b.  U-236 daughters:  U-232, Th-232  
     c.  Pu-241 daughter:  Am-241  
     d.  Pu-238 daughter:  U-234  
6.   “Trace” indicates <0.01 Wt% or Ci% for that radionuclide. 
 
This waste stream also contains the waste from repackaging of Berl saddles in the  
H-Canyon.  The radionuclide weights estimated in the original 29-90 TWCC forms for 
the two repackaged concrete casks of Berl saddles are bounded by the ranges in   
Table 8-2. Sampling results from the corresponding RH waste stream SR-RH-221H.02 
will be used to support the radiological characterization for these containers, if 
necessary (References 20, M143). 
 
8.4.3 Chemical Content Identification – Hazardous Constituents 
  
Waste stream SR-W027-221H-HET-C  has historically been managed in accordance 
with the generator site requirements and in compliance with the requirements of the 
SCDHEC.  Based on historical waste management, the original SRS HWN assignment 
is consistent with characterization in this AK report.  EPA HWNs were assigned to 
waste stream SR-W027-221H-HET-C based on a review of available AK documentation 
to identify chemical usage and potentially hazardous materials that may have been 
introduced into the waste stream.  Table 8-3, SR-W027-221H-HET-C EPA Hazardous 
Waste Numbers, lists the EPA HWNs assigned to waste stream             
SR-W027-221H-HET-C.  In addition, a list of typical chemicals and their uses has been 
provided in Table 8-4, H-Canyon and HBL Process Chemicals.  MSDS information has 
also been compiled for decontamination agents approved for use in HBL.  The HWN 
assignments have been applied on a waste stream basis; individual containers may not 
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contain all of the hazardous materials listed for the waste stream as a whole 
(References 20, D005A, M134, M143, M179, P049, P125).   
 
Table 8-3.  SR-W027-221H-HET-C EPA Hazardous Waste Numbers 
 

EPA HWNs Constituent 
Toxicity Characteristic Metals 

D006 Cadmium 
D007 Chromium 
D008 Lead 
D009 Mercury 
D011 Silver 

 
Table 8-4.  H-Canyon and HBL Process Chemicals 
 

Chemical Use in HBL 
Aluminum Nitrate Used in Scrap Recovery process to complex the potassium 

fluoride added during dissolving 
Ferrous Sulfamate The Lab Line used this matrix solution for the DAS analysis; 

used to adjust valence of neptunium nitrite solution 
Hydrazine Mononitrate Used as a reagent in the Phase II column feed tanks and 

solution fed to column to keep valance adjustment stable 
Indigo Carmine and 
Phenanthroline Ferrous 
Sulfate Complex mixture 

Used as a color indicator to check for presence of nitrite 

Mercuric Nitrate Used as a dissolution catalyst in the H-Canyon disolvers 
Nitric Acid Used as a solvent for plutonium dioxide material, dissolving     

mixed scrap, and to make up a variety of solutions used in HBL 
Oxalic Acid Used in Waste Handling Facility for DAS analysis and to 

precipitate Pu(IV) for Phase II process 
Phenolphthalein Used as an indicator for titration process 
Potassium Fluoride  Used in Scrap Recovery process as a catalyst in dissolving 
Potassium Oxalate Used as a titrant in the Lab Line 
Silver Nitrate Impregnated on Berl saddles to react with and trap radioactive 

iodine in the H-Canyon dissolver off-gas system 
Sodium Hydroxide Used as a titrant in the Lab Line (Waste Handling gloveboxes) 
Sodium Nitrate Used to destroy excess sodium permanganate and manganese 

dioxide   
Sodium Permanganate Used as a reagent in the Phase II filtrate tanks to neutralize the 

oxalic acid 
Sulfamic Acid The Lab Line used this solution for the DAS analysis 

 
8.4.3.1 F-Listed Constituents 
 
Waste stream SR-W027-221H-HET-C is not an F-listed hazardous waste because the 
wastes were not mixed with hazardous wastes from non-specific sources as listed in  
40 CFR 261.31 (Reference 15).  Review of SRS’s characterization document for the 
HBL identified chemicals that were used in the HBL (Table 8-4 provides a listing of HBL 
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process chemicals), and it was determined that there were no F-Listed constituents 
introduced into this waste stream (References M143, P116, P125). 
 
As noted above, non-process chemicals generated in TRU waste are the result of 
cleaning and maintenance.  Prior to performing any work, a review is completed by   
SRS of any chemical that may be used and disposition is determined prior to the work 
being performed.  SRS findings are documented on the 29-90 TWCC forms and there 
are no F-listed HWNs documented for SR-W027-221H-HET-C (References D005, 
D005A, M143, P116, P125). 
 
During headspace gas sampling and analysis, CCP identified toluene, and the 
calculated UCL90 value was greater than the program required quantitation limit  
(PRQL).  The HBL, including all three processing lines, is entirely aqueous and does not 
use any organic solvents.  SRS performed a review and concluded that toluene is not 
being introduced in the HBL waste streams as a solvent or mobilizer.  SRS wrote a 
report documenting that the source of the toluene can only be from the packaging 
materials they use (e.g., tape, plastic, rubber seals), and when exposed to heat and 
radiation, the toluene will leach out and collect in the headspace of the drum.  Toluene 
is used during the manufacturing process of some plastics and most adhesives.  Even 
though no specific use for toluene was identified, SRS has determined that it is not 
being introduced into the HBL waste stream and therefore could only be present as a 
result of packaging materials.  On this basis, F005 for toluene will not be applied 
(References C189, DR020).  
 
8.4.3.2 Toxicity Characteristic Metals 
 
Waste stream SR-W027-221H-HET-C exhibits the characteristic of toxicity for metal 
compounds as defined in 40 CFR 261.24 (Reference 15).  The debris wastes as well as 
the neutralization kits may contain toxicity characteristic metals based on review of SRS 
documentation (References 20, C179, C185, M143, P123).   
 
Cadmium was listed as a possible contaminant in HBL TRU waste (Reference C002).  
Cadmium was used in plates around the New HBL in the vessel vent system 
(Reference C098).  Several source documents have been reviewed that indicate that 
prevalence of cadmium in HBL TRU waste procedures (References C139, D067, P015, 
P034, P073).  Some of the neutralization kits generated from the Phase I Scrap 
Recovery Facility have been identified as being assigned EPA HWNs D006, D007, 
D008, and D011 and are identified as “HEU Process Solids.”  SRS completed                     
29-90 TWCC forms for this waste stream and entered characterization information for 
metals.  Cadmium was among those metals listed on the 29-90 forms as being present 
above the regulatory level (References M143, P123).  
 
Chromium may be present in waste due to stainless-steel construction of gloveboxes 
and highly acidic (nitric acid) atmospheres corroding this material (Reference C098).  
Chromium was also identified as a contaminant of electrolytic dissolver solutions in the 
H-Canyon (Reference 20).  Neutralization kits (1-or 2-liter poly bottles containing soda 
ash mixed with acidic liquid) from the HBL Phase II Neptunium Oxide Facility have been 
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found to be hazardous for chromium.  Typical neutralization kits generated as waste in 
the HBL are not toxic for chromium; however in an interview of HBL waste personnel, 
the reason the neutralization kits generated from the Phase II Neptunium Oxide Facility 
in the SR-W027-221H-HET-C waste stream have a higher instance of chromium than 
neutralization kits containing absorbed liquids from the other process tanks, is that the 
acid had been in the tank since 1983, which allowed the chromium from the tank to 
leach into the liquid.  Some of the neutralization kits generated from the Phase I Scrap 
Recovery Facility have been identified as being assigned EPA HWNs D006, D007, 
D008, and D011, and are identified as “HEU Process Solids.”  There was also a 
procedure that stated that waste resulting from the Phase II facility process liquids 
(absorbed leaks, etc.), would be treated as hazardous for D007 and D009.  Review of 
the 29-90 forms revealed neutralization kits from the Phase II process with D007 and 
D009 assigned.  Additionally, SRS completed 29-90 TWCC forms for this waste stream 
and entered characterization information for metals.  Chromium was among those 
metals listed on the 29-90 forms as being present above the regulatory level 
(References C179, M143, P123).   
 
Lead is expected in HBL TRU waste (References C002, M014) primarily from lead-lined 
gloves (References C014, C027, C032, C080, C090, C098, C116, M014).  Lead-lined 
gloves are frequently generated and managed as TRU waste due to their   
56.1-73.7 percent lead per pair; generators conservatively estimate 74 percent lead 
when completing 29-90 forms (Reference D005).  The 29-90 TWCC forms identify  
lead-lined gloves and lead pellets in some drums in this waste stream (Reference 
M143).  Some of the neutralization kits generated from the Phase I Scrap Recovery 
Facility have been identified as being assigned EPA HWNs for D006, D007, D008, and 
D011 identified as “HEU Process Solids.”  SRS completed 29-90 TWCC forms for this 
waste stream and entered characterization information for metals.  Lead was among 
those metals listed on the 29-90 forms as being present above the regulatory level 
(References M143, P123).  
 
Mercury was not typically thought by Waste Management to be commonly used in the 
facility (References C067, C098, C116) in order to avoid contamination of product 
material, although it was occasionally included on Waste Management lists because of 
potential uses of mercury thermometers in non-routine operation such as tank 
calibration (Reference C067).  There is also a procedure that stated that waste resulting 
from the Phase II facility process liquids (absorbed leaks, etc.), would be treated as 
hazardous for D007 and D009.  Review of the 29-90 forms revealed neutralization kits 
from the Phase II process with D007 and D009 assigned.  Mercury was identified as an 
ingredient in process chemicals (mercuric nitrate was used as a dissolution catalyst) 
and a potential contaminant of Berl saddles.  Sample data from SRS that has been 
summarized on the 29-90 TWCC forms indicates that some of the waste is 
contaminated with mercury (References 20, M143, M179, P123). 
 
Since about 2005, the Scrap Recovery Facility generated wastes assigned EPA HWN 
D011 for silver.  Silver nitrate was also impregnated on Berl saddles to react with and 
trap radioactive iodine in the H-Canyon dissolver off-gas system (References 20, M143, 
M179).  Some of the neutralization kits generated from the Phase I Scrap Recovery 
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Facility have been identified as being assigned EPA HWNs D006, D007, D008, and 
D011 identified as “HEU Process Solids.”  SRS completed 29-90 TWCC forms for this 
waste stream and entered characterization information for metals.  Silver was among 
those metals listed on the 29-90 forms as being present above the regulatory level 
(References M143, P123). 
 
In summary, HWNs D006, D007, D008, D009, and D011 are assigned to waste stream 
SR-W027-221H HET-C for toxicity characteristic metals. 
 
8.4.3.3 Toxicity Characteristic Organics 
 
Waste stream SR-W027-221H-HET-C does not exhibit the characteristic of toxicity for 
organic compounds as defined in 40 CFR 261.24 (Reference 15).  This debris waste 
does not contain characteristic organic compounds.  Non-routine chemicals generated 
in TRU waste are the result of cleaning and maintenance.  Prior to performing any work, 
a review is completed by SRS of any chemical that may be used and disposition is 
determined prior to the work being performed.  Potentially hazardous materials are 
present in trace amounts in the raw materials of the job control waste; however SRS 
performed a characterization of the raw material in the job control waste and the test 
results show that typical job control waste is not hazardous.  SRS findings are 
documented on the 29-90 TWCC forms and there are no EPA HWNs associated            
with toxicity characteristic organics documented for SR-W027-221H-HET-C 
(References 20, D005, D005A, M143, P125). 
 
8.4.3.4 U-and P-Listed Wastes 
 
Waste stream SR-W027-221H-HET-C does not contain a discarded commercial 
chemical product, an off-specification commercial chemical product, or a container 
residue or spill residue thereof as defined in 40 CFR 261.33.  There was not AK 
documentation reviewed that indicated that pure product or unused chemicals were 
placed into this waste stream (References 20, D005, D005A, M143, P125).   
 
Beryllium is present in the waste stream in particulate form but does not meet the 
definition of a P015-listed waste.  Beryllium typically exists as contamination only, not 
metal.  Beryllium is expected in the waste as a contaminant in plutonium dioxide product   
(Reference C110) and in trace quantities from dissolution of plutonium-beryllium alloys   
(References C178, D006), as described in Section 5.4.4.  Any beryllium that was   
dissolved was sent to H-Canyon as solution where the plutonium was recovered and   
the remaining solution was discarded to waste tanks.  Any beryllium remaining in the   
Scrap Recovery Facility TRU waste would be present only in trace quantities 
(Reference C178).  Waste packages that contain beryllium are marked as containing 
beryllium (References P018, P094, P113).  Beryllium is therefore expected only in 
particulate form as an impurity or in residual trace amounts less than one (1) percent by 
weight of the waste in any payload container (References C186, M122, M133, M143).   
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Hydrofluoric acid was not identified as a process chemical associated with the H-
Canyon dissolvers nor a chemical used during the time frame the HBL waste in this 
stream was generated.  Therefore, EPA HWN U134 is not assigned to the waste stream 
(References 20, M143). 
 
8.4.3.5 K-Listed Waste  
 
The debris materials in this waste stream do not contain hazardous waste from any of   
the sources specified in 40 CFR 261.32 (References 15, 20).  
 
8.4.3.6 Ignitables, Corrosives, and Reactives 
 
Ignitable and reactive materials are not believed to be present in waste stream          
SR-W027-221H-HET-C.  Corrosive liquids also are not anticipated due to liquid waste 
absorption procedures that go back to the early 1970s.  Operating procedures require 
all acids to be neutralized and all pyrophorics to be reacted before being packaged in 
TRU waste (References C067, P018, P094, P113).  It is important to note that SRS 
treated absorbed acids and bases as non-hazardous based on the results of tests on 
absorbed nitrates (neutralized nitric acid), the largest potential corrosive material in job 
control waste, which indicated such waste to be non-hazardous (References C067, 
P073).  Rinsing and neutralization of acid soaked sponges and rags was required 
(References P026, P108).  Liquids were required to be absorbed since at least 1977 
with Celite (diatomaceous earth), soda ash, polyester cloths, and Oil-Dri (fuller’s earth 
and quartz) (References D005, D018, P014, P015, P050, P056, P063, P083, P094).  
Oily rags were also required to be packaged with   Oil-Dri absorbent to absorb any oily 
liquid (Reference P026).  No RCRA-regulated quantities of ignitable, corrosive, or 
reactive chemicals in routine H-Canyon and HBL TRU waste, including pyrophorics and 
explosives, are expected in this waste stream (References 20, D005, P014, P015, 
P018, P073, P094, P113).    
 
Throughout the period of waste generation, generators were also required to record          
on TWCCs the quantity of pyrophorics and/or explosives (pyrophorics are not normally 
present in the HBL facility), any absorbents in the drum, and verification of no prohibited 
liquids present in the drum (References P015, P018, P073, P094, P113).  No 
pyrophorics or explosives have been noted during the review of TWCCs 
(Reference M143).  
 
Ignitability 
 
There were no ignitable metals used as pure metal or otherwise in the HBL or 
associated operations (e.g., sodium) (References C098, C116, C136, C152, D018, 
D059, P052).  Oxidizers are known to have been used throughout the time period of 
waste generation in operating areas where TRU waste has been generated or handled.  
Nitric acid in particular was used extensively as a process chemical (References C001, 
D007), as were hydrogen peroxide, ferric nitrate, permanganates, and aluminum nitrate 
(References C098, C116, D005, D005A, D058, D060, M058, M062, M063, P001, 
P125).  Permanganate used in the Lab Line was reduced with nitrite and excess sodium 
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permanganate solution that was infrequently used was solidified or absorbed 
(Reference C136).  SARs and other documents from the 1990s maintained that liquids 
were not packaged for disposal (References D088, D122), but were instead absorbed 
with Celite (diatomaceous earth), soda ash, and Oil-Dri (fuller’s earth and quartz) 
(References D005, D005A, P125).   
 
Flammable liquids were not listed as present in the HBL operating areas (Reference 
C001).  This is consistent with the prohibition of liquids in TRU waste containers 
(Reference C116).  
 
The debris materials in this waste stream do not meet the definition of ignitability as 
defined in 40 CFR 261.21 (References 15, 20).  The waste is not an oxidizer, and it is 
not capable of causing fire through friction, absorption of moisture, or spontaneous 
chemical change.  Waste stream SR-W027-221H-HET-C is therefore not ignitable 
(D001). 
 
Corrosivity 
 
The following corrosive chemicals were listed in a TRU characterization report:  nitric 
acid, sodium hydroxide, as well as oxalic and ascorbic acids (References D005, D005A, 
P125).  Nitric acid was also used in New HBL for sump flushing (Reference C105).  
Neutralization kits were primarily used in HBL Special Recovery (References C105, 
C136, P027, P072, P082, P083, P108) and appear very often in generator waste 
descriptions (Reference M143).  Also, as previously stated, TRU waste containers were 
not to contain liquids or the liquids were required to be absorbed (References C032, 
C067, C098, D005, P050, P063).  As early as 1974, and up to the present day, 
operating procedures and Solid Waste requirements (References D088, D122) have 
required all acids to be neutralized (References C067, P093).  Since the corrosivity 
characteristic does not apply to solids, the TRU waste cannot be corrosive as a result of 
incidental contact with these chemicals (References D005, D005A, P125). 
   
The debris materials in waste stream SR-W027-221H-HET-C are not liquid and do not  
contain unreacted corrosive chemicals; therefore, they do not meet the definition of  
corrosivity as defined in 40 CFR 261.22 (References 15, 20) and is therefore not 
corrosive (D002). 
 
Reactivity 
 
There were no reactive metals used as pure metal or otherwise in the HBL or 
associated operations (e.g., sodium) (References C098, C116, C136, C152, D018, 
D059, P052).  Also, as of 1988, there were no routine TRU waste streams at SRS that 
contained pyrophoric materials or explosives (References D088, D122).  During an 
interview, HBL generators stated that explosives are not expected in HBL waste, as 
HBL did not dispose of plutonium metal in drums.  Small explosive charge squibs from   
the fire system were replaced every five years.  However, the squibs were discharged 
prior to disposal and they were not expected to be TRU because they were generated 
outside of the gloveboxes (References C098, C140, C152).  
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Non-radionuclide pyrophorics were not present in HBL operating areas (Reference 
C001), although the radioactive pyrophoric plutonium was present.  Under the 
certification program instituted in 1986, any pyrophorics were required to be         
treated to be non-pyrophoric (References C032, C067, P050) prior to packaging                
as TRU waste.  Under the TRU waste certification program in place during the period          
of waste generation, any potentially pyrophoric materials were identified in operating 
procedures and were required to be segregated and labeled non-certifiable (Reference 
P050).   
 
The debris materials in this waste stream do not meet the definition of reactivity as 
defined in 40 CFR 261.23 (References 15, 20).  The waste is stable and will not 
undergo violent chemical change without detonating.  The waste will not react violently 
with water, form potentially explosive mixtures with water, or generate toxic gases, 
vapors, or fumes when mixed with water.  The waste does not contain reactive cyanide 
or sulfide compounds.  There is no indication that the waste contains explosive 
materials, and it is not capable of detonation or explosive reaction.  Waste stream  
SR-W027-221H-HET-C is therefore not reactive (D003). 
 
8.4.3.7 Polychlorinated Biphenyls (PCBs) 
 
PCBs are not expected to be present in this waste including oil-filled electrical 
equipment, fluorescent light ballasts, and hydraulic oils.  There were no large electrical 
units (capacitors) identified for this building and no such electrical equipment identified 
in this waste (Reference C084, C116).  There were no fluorescent light fixtures located 
inside gloveboxes (Reference C105).  Interviews with SRS personnel indicated the   
hydraulic system in the Neptunium Process line possibly used oils containing PCBs, but   
did not state this with certainty.  Other SRS personnel indicated that Fyrquel hydraulic   
oil was used.  Fyrquel is triphenyl phosphate and does not contain PCBs.  Therefore, it   
is concluded that hydraulic oils used in the HBL do not to contain PCBs (References   
C105, C116, C152, C161, D052).    
 
However, waste stream SR-W027-HBL-BOX repackaging operations have identified the 
presence of PCBs in D&R debris waste.  Therefore, if there is reason to suspect that an 
item may contain PCBs (based on AK, radiography, or visual examination), the waste 
container will be managed as a TSCA waste under 40 CFR 761 (References 16, M164, 
M165). 
 
8.4.4 Prohibited Items 
 
Per procedure, if it is determined that a prohibited item is present during waste 
generation, the container is closed and identified with a tag indicating that further 
processing is required (Reference P113).  Prohibited items include pyrophorics, liquids, 
flammable liquids, aerosol cans, and nitrated resins (References C105, P050).  As 
discussed in the Section 8.4.3, pyrophorics and explosives are not expected in this TRU 
waste stream.  As described in the following subsections, no compressed gas cylinders 
or explosives are expected (Reference C105).  Any prohibited items identified during 
radiography will be processed (e.g., absorbing liquids, opening sealed containers  
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greater than four liters, venting pressurized containers) to correct the deficiency  
(References P109, P110, P111, P112). 
 
Liquids 
 
Because this waste stream includes neutralization kits (acidic liquids neutralized and 
absorbed with soda ash in poly bottles), there is the potential for liquids.  TRU debris 
waste drums with containerized liquids, where the liquid exceeds the amount allowed by 
WIPP-WAC, are transferred to F/H Area Laboratory, Savannah River National 
Laboratory, or F-Canyon where the drums are opened, and the liquid is immobilized.  
The liquids are added to a bottle containing a pre-measured amount of absorbent.  
Once absorbed, the immobilized liquids are then placed back into the original debris 
drum (References 9, P106, P107).   
 
Compressed Gases  
 
Review of the 29-90 TWCCs presents no indication that aerosol cans or compressed 
gas cylinders have been disposed in this waste stream (Reference M143).  The 
packaging procedure instructs that all paint spray cans be emptied and managed as 
LLW (Reference P094).  Even though unpunctured aerosol cans are not expected in the 
waste, if they are discovered during radiography or visual examination, they will be 
remediated. 
 
Sealed Containers Greater than Four Liters 
 
Heat-sealed bags and sealed containers greater than four liters were listed as TRU   
waste prohibited items in the procedure for packaging cabinet and TRU 
decontamination waste; however these items were not listed as prohibited items in the 
procedure for packaging Phase I Scrap Recovery TRU waste (References P094, P113).  
A review of the 29-90 TWCC forms does not indicate the presence of heat-sealed bags 
or sealed containers greater than four liters (Reference M143).  If sealed containers are   
discovered during radiography or visual examination, they will be remediated. 
 
8.5 Waste Packaging 
 
Waste from the Phase I Scrap Recovery Facility was packaged in DOT 7A, Type A  
55-gallon drums (UN1A1), and if used, the drum liners were to be 90-mil high-density 
polyethylene (Reference P113).  The drums were to be vented and filter vents installed 
per the manufacturer’s instructions.  If the waste is suspected as containing beryllium,   
the drum is labeled as such.  Waste cuts were loaded into gloveport bags; once 
removed, the bags were sealed (taped) and placed into the drum.  There is no 
indication that heat-sealed bags were used.  Generally, waste items were bagged out of 
cabinets, transferred to a container for assaying, then placed into a storage container 
like a 55-gallon drum.  Bulky items were blocked to prevent shifting, and waste to be   
removed from the cabinet must be adequately packaged to eliminate sharp edges. 
Waste may also be packaged into SWBs.  Procedures require that waste being loaded   
into SWBs be packaged to protect against container puncture from heavy items and   
against dose rate increases due to shifting.  Tubing, hoses, and pipes are drained and  
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cut into lengths no greater than either one foot or five feet, depending on the diameter of  
the tubing (References P092, P113, P123).   
 
Cabinet waste materials were to have sharp edges taped to prevent puncturing prior to 
transfer (References P067, P094).  Bags removed from a cabinet were to be twisted 
and taped (into a horsetail or fold-and-taped), (References D031, P094) and placed into 
three additional plastic bags that were individually sealed with tape (References P067, 
P094).  Waste was bagged out of the lines in 5-gallon cans (Reference C105).  If no 
contamination was detected on the liners, the bag port bag was twisted and wrapped 
several times with tape, cut with the exposed end taped over, and placed into a drum 
liner with the bag sealed (Reference P014).  If there was any contamination detected, 
another layer would have been added to the waste package (Reference C105).   
Five-gallon pails could possibly have been placed directly into drum liners with the lid 
removed (References C098, C105, P113).  Per procedure it is possible that some waste 
cuts were placed directly into a drum liner that also had a plastic bag (References C105, 
P094, P113).   
 
Waste was packaged in SWBs and 55-gallon drums.  A review of the 29-90 TWCC   
forms indicates a mixture of drums with and without 90-mil polyethylene liners.  
According to the 29-90 TWCC forms, if a drum liner was used, the lid was not placed on 
the liner.  Remediated and repackaged waste may be packaged into a 55-gallon drum 
with or without a single vented drum bag and it may include an inner drum               
(e.g., 30-gallon steel drum).  The 55-gallon drum will have one of the following liner 
configurations depending on the remediation facility and the date of remediation:  no 
liner, a fiberboard liner, or a 90-mil polyethylene liner without lid (References M115, 
M143, P092, P107, P109, P110, P134, P136, P139).   
 
8.5.1 Filter Vents 
 
Per SRS procedure, all payload containers shall be vented.  The filter type shall be 
approved by the SWMF and shall be installed in accordance with the manufacturer’s 
instructions.  (References M115, M143, P091, P092, P094, P113, P123).  
 
8.5.2 Layers of Confinement 
 
Based on review of the packaging procedures for the HBL, the maximum allowable 
layers of confinement are four.  Likewise, based on a review of the 29-90 TWCC forms, 
the maximum number of confinement layers for the drums in this waste stream is four 
(References M115, M143, P091, P092, P094, P108, P113, P119, P120, P123).  



CCP-AK-SRS-4, Rev. 16 Effective Date:  02/06/2014 
CCP Acceptable Knowledge Summary Report  Page 155 of 214 
 

Controlled 
Copy 

9.0 REQUIRED WASTE STREAM INFORMATION – SR-W027-221H-HET-D 
 
This section presents the mandatory TRU waste stream specific information required by 
the WIPP-WAP for waste stream SR-W027-221H-HET-D (Reference 3).  The area of 
generation, waste stream volume, period of generation, prohibited items, waste 
packaging, and the physical, chemical, and radiological composition of the waste 
stream are described. 
 
9.1 Area and Building of Generation 
 
Waste stream SR-W027-221H-HET-D was generated in the Phase I Scrap Recovery 
Facility in HBL located inside the H-Canyon facility.  This HBL waste was generated 
primarily from areas inside process cabinets or gloveboxes (References D108, M143, 
P115, P116, P117). 
 
9.2 Waste Stream Volume and Period of Generation 
 
Waste stream SR-W027-221H-HET-D includes 36 55-gallon drums (approximately  
7.5 m3) that were packaged from September 30 to October 29, 2003.  There is no 
anticipation of future generation of waste to be included in this waste stream as this 
campaign has been completed.  A detailed description of the physical, chemical, and 
radiological waste characteristics is provided in the following sections (References 
C195, D107, M143). 
 
9.3 Waste Generating Activities 
 
In 2003, the HBL Phase I Scrap Recovery Facility was processing scrap referred to as 
desicooler material.  This material was a HEU scrap with trace amounts of plutonium,   
neptunium, and americium.  This material was left over from a uranium oxide scrap   
recovery program that began in 1972 with material from the ORNL and Rocky Flats.  
This material had been stored in desicooler containers, and is commonly referred to as 
the “Desicoolers” (References D107, D108). 
 
The HBL was to dissolve FB-Line Desicooler material in a scrap recovery program to 
provide additional uranium feedstock for the HEU Blend Down Project.  Several cans of   
the original desicooler material were processed under normal operations in 2003; 
however because of a minor exothermic event early in the campaign, DOE-SR/Nuclear 
Material Program gave concurrence to dispose of the remaining HEU Desicooler 
Material by disposal to solid waste instead of completing the dissolution campaign.  HBL 
Operations decided to mix the material with Portland cement and de-ionized water to 
create a waste form such that the special nuclear material would be less than one   
percent by weight evenly distributed throughout the cement matrix.  The material was   
repackaged into 172 1-gallon paint cans each containing approximately three kg of 
cement waste (References C183, D107, D108, D118, M127, M140). 
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9.4 Type of Waste Generated 
 
This section describes the waste materials based on process inputs, waste matrix code 
assignment, waste material parameter weight estimates, radionuclide contaminants, 
and hazardous waste determinations for waste stream SR-W027-221H-HET-D. 
 
9.4.1 Materials Related to Physical Form 
 
The “waste name” provided on the 29-90 TWCC forms includes job control and 
desicooler cement processing waste.  According to the 29-90 TWCC forms, SRS 
classified this waste as special generation waste because it contains cement to 
maintain a stabilized waste form, and to reduce its Materials Control and Accountability 
attractiveness level (References D107, M143). 
 
Specific items in the SR-W027-221H-HET-D waste stream includes swipes, rubber 
gloves, plastic bags, plastic bottles, paint cans, paint can lids, cement, and Celite 
(diatomaceous earth).  The number of cemented paint cans packaged in any one 
55-gallon drum was limited to a maximum of six, and once the waste was packaged into 
the 55-gallon drum, the cemented waste was less than or equal to 10 percent of the 
total volume of the drum (References D107, M026, M140, M143, P024). 
 
9.4.1.1 Waste Matrix code 
 
As shown in Section 9.4.1, waste stream SR-W027-221H-HET-D is comprised primarily 
of organic and inorganic debris waste items, and generally consisting of plastic, rubber,  
cemented desicooler waste, and metal.  Based on the evaluation of AK information 
relating to the physical form of the waste, such as packaging procedures, standard 
operating procedures, and 29-90 TWCCs, the waste matrix code S5400 was assigned 
to this waste stream (References M143, P115, P116, P117). 
 
The 29-90 TWCC forms include estimated waste material parameter Wt%.  Since waste 
matrix codes are defined by volume, the waste material parameter weights were 
converted to volumes based on assumed densities for the different waste material 
categories.  This evaluation indicates an organic content of about 92.86 percent by 
volume and an average inorganic (metal cans and cemented desicooler waste) content 
of about 7.14 percent by volume.  Individual drums contain less than 15 percent by 
volume cemented desicooler waste (Reference M143). 
 
SRS categorized all the cemented desicooler waste as “other inorganic” waste.  This 
waste, being a cemented matrix, should actually have been categorized as “inorganic 
matrix” and has been evaluated as such.  For the purpose of verifying that no individual 
drum contains more than 50 percent cemented desicooler material, and in order to 
derive an accurate estimate of organic debris volume (cellulosics, plastic, and rubber), 
weight-to-volume conversions were performed on the iron-based metals and the 
cemented waste.  The void space reported by SRS as documented on the 29-90s plus 
the volume of the inorganic and cemented matrix waste was subtracted from the total 
volume of a rigid liner (193 liters).  The resulting number was applied to the volume of 
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organic debris (Reference M143).  This analysis shows the maximum vol% cemented 
desicooler in an individual drum is 13.07 percent with an average of 6.93 percent. 
 
The definition of S5400, Heterogeneous Debris, is provided in the DOE Waste 
Treatability Group Guidance (Reference 5).  This category includes waste that is at 
least 50 percent, by volume, debris materials that do not meet the criteria for 
assignment as either an Inorganic Debris (S5100) or Organic Debris (S5300).  This 
evaluation is documented in a memorandum (included with Attachment 6 completed per 
CCP-TP-005) (Reference 1). 
 
9.4.1.2 Waste Material Parameters 
 
As described in the previous section, 29-90 TWCC forms include estimated waste 
material parameter Wt%.  These forms were used for the 36 drums in this waste 
stream.  An evaluation of the data for these drums indicates that the waste is 
predominantly inorganic waste (cemented desicooler waste in metal paint cans) at 
about 82.45 weight percent.   
 
An analysis of the data from the 29-90 TWCC forms was performed, the results of which 
are presented in Table 9-1, Waste Material Parameter Analysis for Waste Stream  
SR-W027-221H-HET-D.  This evaluation is documented in a memorandum (included 
with Attachment 6 completed per CCP-TP-005) (Reference 1). 
 
Table 9-1.  Waste Material Parameter Analysis for Waste Stream  
SR-W027-221H-HET-D 
 

Waste Material Parameter Weight Percent Weight Percent Range
Iron-based Metals/Alloys 15.25% 0.00 – 28.89%
Aluminum-based Metals/Alloys 0.00% 0.00 – 0.00%
Other Metals/Alloys 0.00% 0.00 – 0.00%
Other Inorganic Materials 0.00% 0.00 – 0.00%
Cellulosics 5.80% 0.00 – 44.44%
Rubber 0.80% 0.00 – 5.41%
Plastics (waste materials) 10.95% 0.00 – 44.44%
Organic Matrix 0.00% 0.00 – 0.00%
Inorganic Matrix 67.19% 11.11 – 86.36%
Soils/Gravel    0.00% 0.00 – 0.00%
Total Inorganic Waste Avg. 82.45%  
Total Organic Waste Avg. 17.55%  

 
9.4.2 Radiological Characterization 

 
To determine isotopic ratios for waste stream SR-W027-221H-HET-D as a whole, the 
total gram value for each individual radionuclide was divided by the total mass of all 
radioactive constituents in the waste stream and converted to a percentage.  This result 
is listed as “Total Radionuclide Wt%.”  To determine the radionuclide weight percent 
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range for individual containers, the radiological mass in each container in the waste 
stream was summed.  The mass of each individual radionuclide in a container was 
divided by the total radiological mass for that container and converted to a percentage.   
The minimum and the maximum results are listed as “Radionuclide Wt% Range for 
Individual Containers.”  The same process was applied to determine “Total 
Radionuclide Ci%” and “Radionuclide Ci% Range for Individual Containers.”  As shown 
in Table 9-2, Radionuclide Distribution for Waste Stream SR-W-27-221H-HET-D,  
U-235 is the most predominant radionuclide by mass, and U-238 is the second most 
predominant radionuclide by mass (Reference M143).  The radiological evaluation for 
this waste stream is documented in the NDA Memorandum as required by  
CCP-TP-005 (Reference 1). 

 
This analysis is consistent with AK documentation that was evaluated.  SRS packaged 
U-235 material into a cement matrix, in individual one-gallon paint cans, with                
U-235 contents ranging from 8.9 grams up to 32 grams (Reference D107). 

 
Each payload container shipped to WIPP will be certified in accordance with                 
CCP-PO-002 (Reference 8) as containing more than 100 nCi/g of alpha emitting 
isotopes with half-lives greater than 20 years. 
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Table 9-2.  Radionuclide Distribution for Waste Stream SR-W-27-221H-HET-D 
 

Radionuclide 
Total 

Radionuclide 
Wt%1 

Radionuclide 
Wt% Range for 

Individual 
Containers2 

Total 
Radionuclide 

Ci%3 

Radionuclide 
Ci% Range for 

Individual 
Containers4 

Suspected 
Present 
(Yes/No) 

WIPP-Tracked Radionuclides 
Am-2414c 0.01 Trace – 0.07 12.11 0.05 – 99.65 Yes 
Pu-2384d Trace5 0.00 – Trace 0.16 0.00 – 1.28 Yes 
Pu-239 0.52 0.00 – 5.52 13.59 0.00 – 58.66 Yes 
Pu-240 0.02 0.00 – 0.11 1.45 0.00 – 12.19 Yes 
Pu-242 Trace 0.00 – Trace Trace 0.00 – 0.02 Yes 
U-233 0.00 0.00 0.00 0.00 No 
U-2344a 0.66 0.00 – 1.04 1.73 0.00 – 86.16 Yes 
U-238 8.50 0.00 – 34.41 Trace 0.00 – 0.07 Yes 
Cs-137 0.00 0.00 0.00 0.00 No 
Sr-90 0.00 0.00 0.00 0.00 No 

Additional Radionuclides 
Np-2374a 0.30 Trace – 2.00 0.09 0.00 – 0.26 Yes 
Pu-2414c Trace 0.00 – 0.01 70.79 0.00 – 90.73 Yes 
U-235 89.73 61.96 – 99.98 0.08 0.01 – 2.69 Yes 
U-2364b 0.26 0.00 – 1.35 0.01 0.00 – 0.32 Yes 

1 This is the total Wt% of each radionuclide over the entire waste stream.  
2 This is the range of each radionuclide on a container-by-container basis.  Some containers with “0” listed as the 

lower range will not contain the specified radionuclide.  
3  This listing indicates the total activity Ci% on each radionuclide on a container-by-container basis. 
4  This listing is the Ci% range of each radionuclide on a container-by-container basis.5  

These radionuclides are also daughter products and in-growth or NDA issues should be considered:  
a.    Np-237 daughters:  Pa-233, U-233  
b. U-236 daughters:  U-232, Th-232  
c. Pu-241 daughter:  Am-241  
d. Pu-238 daughter:  U-234  

5 “Trace” indicates <0.01 wt% for that radionuclide. 
 

9.4.3 Chemical Content Identification – Hazardous Constituents  
 
The HBL waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the SCDHEC.  Based on 
historical waste management, the original SRS HWN assignment is consistent with 
characterization in this AK report.  EPA HWNs were assigned to waste stream                 
SR-W027-221H-HET-D based on a review of available AK documentation to identify 
chemical usage and potentially hazardous materials that may have been introduced into 
the waste stream.  Table 9-3, SR-W027-221H-HET-D EPA Hazardous Waste Numbers, 
lists the EPA HWNs assigned to the waste stream.  In addition, a list of routine 
chemicals and their uses has been provided in Table 9-4, HBL Process Chemicals.  
MSDS information has also been compiled for decontamination agents approved for 
use in HBL.  The HWN assignments have been applied on a waste stream basis; 
individual containers may not contain all of the hazardous materials listed for the waste 
stream as a whole (References D005A, M134, M143, P049, P125). 
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Table 9-3.  SR-W027-221H-HET-D EPA Hazardous Waste Numbers 
 

EPA HWN Constituent 
Toxicity Characteristic Metals 

D006 Cadmium 
D007 Chromium 
D008 Lead 

 
Table 9-4.  HBL Process Chemicals 
 

Chemical Use in HBL 
Aluminum Nitrate Used in Scrap Recovery process to complex the 

potassium fluoride added during dissolving 
Ferrous Sulfamate The Lab Line used this matrix solution for the DAS 

analysis; used to adjust valence of Np nitrite solution  
Hydrazine Mononitrate Used as a reagent in the Phase II column feed tanks and 

solution fed to column to keep valance adjustment stable 
Indigo Carmine and 
Phenanthroline Ferrous 
Sulfate Complex mixture 

Used as a color indicator to check for presence of nitrite. 

Nitric Acid Used as a solvent for plutonium dioxide material,      
dissolving mixed scrap, and to make up a variety of 
solutions used in HBL 

Oxalic Acid Used in Waste Handling Facility for DAS analysis and to 
precipitate Pu(IV) for Phase II process 

Phenolphthalein Used as an indicator for titration process 
Potassium Fluoride  Used in Scrap Recovery process as a catalyst in 

dissolving 
Potassium Oxalate Used as a titrant in the Lab Line 
Sodium Hydroxide Used as a titrant in the Lab Line (Waste Handling 

gloveboxes) 
Sodium Nitrate Used to destroy excess sodium permanganate and  

manganese dioxide 
Sodium Permanganate Used as a reagent in the Phase II filtrate tanks to 

neutralize the oxalic acid 
Sulfamic Acid The Lab Line used this solution for the DAS analysis 

 
9.4.3.1 F-Listed Constituents 
 
Waste stream SR-W027-221H-HET-D is not an F-listed hazardous waste because the 
wastes were not mixed with hazardous wastes from non-specific sources as listed in  
40 CFR 261.31 (Reference 15).  Review of SRS’s characterization document for the 
HBL identified chemicals that were used in the HBL (Table 9-4 provides a listing of HBL 
process chemicals), and it was determined that there were no F-Listed constituents 
introduced into this waste stream (References M143, P125). 
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Non-routine chemicals generated in TRU waste are the result of cleaning and 
maintenance.  MSDS information has been compiled for decontamination agents 
approved for use in HBL (References M134, P049).  Prior to performing any work, a 
review is completed by SRS of any chemical that may be used and disposition is 
determined prior to the work being performed.  Potentially hazardous materials are 
present in trace amounts in the raw materials of the job control waste; however SRS 
performed a characterization of the raw material in the job control waste and the test 
results show that typical job control waste is not hazardous.  SRS findings are 
documented on the 29-90 TWCC forms and there are no F-listed HWNs listed for  
SR-W027-221H-HET-D (References D005, D005A, M143, P125). 
 
During headspace gas sampling and analysis, CCP identified toluene, and the 
calculated UCL90 value was greater than the PRQL.  The HBL, including all three 
processing lines, is entirely aqueous and does not use any organic solvents.  SRS 
performed a review and concluded that toluene is not being introduced in the HBL 
waste streams as a solvent or mobilizer.  SRS wrote a report documenting that the 
source of the toluene can only be from the packaging materials they use (e.g., tape, 
plastic, rubber seals), and when exposed to heat and radiation, the toluene will leach 
out and collect in the headspace of the drum.  Toluene is used during the manufacturing 
process of some plastics and most adhesives.  Even though no specific use for toluene 
was identified, SRS has determined that it is not being introduced into the HBL waste 
stream and therefore could only be present as a result of packaging materials.  On this 
basis, F005 for toluene will not be applied (References C189, DR020).  
 
9.4.3.2 Toxicity Characteristic Metals 
 
Waste stream SR-W027-221H-HET-D exhibits the characteristic of toxicity for metal 
compounds as defined in 40 CFR 261.24 (Reference 15).  The cemented desicooler 
materials may contain toxicity characteristic metals based on review of SRS 
documentation (References M129, M143).   
 
Metals analysis was conducted on individual one-gallon cans of the desicooler material 
that were packaged into the 55-gallon drums in waste stream SR-W027-221H-HET-D.  
There were no detects for mercury or selenium.  Arsenic, barium, and silver were 
detected; however as a whole, they were detected below the regulatory threshold.  
Cadmium, chromium, and lead were all detected at levels above the regulatory 
threshold; therefore EPA HWNs D006 (cadmium), D007 (chromium), and D008 (lead) 
will be applied to this waste stream (References M129, M143). 
  
9.4.3.3 Toxicity Characteristic Organics 
 
Waste stream SR-W027-221H-HET-D does not exhibit the characteristic of toxicity for 
organic compounds as defined in 40 CFR 261.24 (Reference 15).  This debris waste 
does not contain characteristic organic compounds.  Prior to performing any work, a 
review is completed by SRS of any chemical that may be used, and disposition is 
determined prior to the work being performed.  Potentially hazardous materials are 
present in trace amounts in the raw materials of the job control waste; however SRS 
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performed a characterization of the raw material in the job control waste and the test 
results show that typical job control waste is not hazardous.  SRS findings are 
documented on the 29-90 TWCC forms and there are no EPA HWNs associated      
with toxicity characteristic organics documented for SR-W027-221H-HET-D 
(References D005, D005A, M143, P125). 
 
9.4.3.4 U- and P-Listed Wastes 
 
Waste stream SR-W027-221H-HET-D does not contain a discarded commercial 
chemical product, an off-specification commercial chemical product, or a container 
residue or spill residue thereof as defined in 40 CFR 261.33 (Reference 15).  There was 
no AK documentation reviewed that indicated that pure product or unused chemicals 
were placed into TRU waste (References D005, D005A, M143, P125).   
 
Beryllium is not expected to be present in waste stream SR-W027-221H-HET-D 
(References M129, M143).  However, if beryllium is present, it will only be in trace 
amounts less than one (1) percent by weight of the waste in each drum, and less than   
5 kg in any payload container (References C186, M029).  
      
In summary, there are no P- or U-listed codes assigned to SR-W027-221H-HET-D. 
 
9.4.3.5 K-Listed Waste  
 
The debris materials in this waste stream do not contain hazardous waste from any of   
the sources specified in 40 CFR 261.32 (Reference 15).  
 
9.4.3.6 Ignitables, Corrosives, and Reactives 
 
Ignitable and reactive materials are not believed to be present in HBL TRU waste.  
Corrosive liquids also are not anticipated due to liquid waste absorption procedures that 
go back to the early 1970s.  Operating procedures required all acids to be neutralized 
and all pyrophorics to be reacted before being packaged in TRU waste (References 
C067, P018, P094, P113).  It is important to note that SRS treated absorbed acids and 
bases as non-hazardous, based on the results of tests on absorbed nitrates (neutralized 
nitric acid), the largest potential corrosive material in job control waste, which indicated 
such waste to be non-hazardous (References C067, P073).  Rinsing and neutralization 
of acid soaked sponges and rags was required (References P026, P108).  Liquids were 
required to be absorbed since at least 1977 with Celite (diatomaceous earth), soda ash, 
polyester cloths, and Oil-Dri (fuller’s earth and quartz) (References D005, D018, P014, 
P015, P050, P056, P063, P083, P094).  Oily rags were also required to be packaged 
with Oil-Dri absorbent to absorb any oily liquid (Reference P026).  No RCRA-regulated 
quantities of ignitable, corrosive, or reactive chemicals in routine HBL TRU waste, 
including pyrophorics and explosives, are expected in this waste stream (References 
D005, P014, P015, P018, P073, P094, P113).    
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Throughout the period of waste generation, generators were also required to record on 
TWCCs the quantity of pyrophorics and/or explosives (pyrophorics are not normally 
present in the HBL facility), any absorbents in the drum, and verification of no   
prohibited liquids present in the drum (References P015, P018, P073, P094, P113).   
No pyrophorics or explosives have been noted during the review of TWCCs   
(Reference M143).  
 
Ignitability 
 
 There were no ignitable metals used as pure metal or otherwise in the HBL 

Phase I Scrap Recovery Process (e.g., sodium).  Likewise, they were not used in 
the desicooler cementing process (References C098, C116, C136, C152, D018, 
D059, M143, P052, P115).  

 
 Oxidizers were not known to have been used in the desicooler cementing 

process in the HBL Phase I Scrap Recovery Facility (Reference P117).   
 
 Flammable liquids were not listed as present in the HBL operating areas 

(Reference C001).  This is consistent with the prohibition of liquids in TRU waste 
containers (Reference C116).  

 
The debris materials in this waste stream SR-W027-221H-HET-D do not meet the 
definition of ignitability as defined in 40 CFR 261.21 (Reference 15).  The waste is not 
an oxidizer, and it is not capable of causing fire through friction, absorption of moisture, 
or spontaneous chemical change.  Waste stream SR-W027-221H-HET-D is therefore 
not ignitable (D001). 
 
Corrosivity 
 
There were no corrosive chemicals identified in the desicooler cementing process in the 
HBL Phase I Scrap Recovery Facility (References P115, P116, P117).  Also, as 
previously stated, TRU waste containers were not to contain liquids or the liquids were 
required to be absorbed (References C032, C067, C098, D005, P050, P063, P115, 
P116, P117).  Since the corrosivity characteristic does not apply to solids, and it is 
apparent that there were no corrosive chemicals used in the desicooler cementing 
process, the TRU waste cannot be corrosive as a result of incidental contact with any 
type of chemicals (References D005, D005A, P116, P125).  
  
The debris materials in waste stream SR-W027-221H-HET-D are not liquid and do not  
contain unreacted corrosive chemicals; therefore, they do not meet the definition of  
corrosivity as defined in 40 CFR 261.22 (Reference 15) and is therefore not corrosive 
(D002). 
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Reactivity 
 
There were no reactive metals used as pure metal or otherwise in the HBL Phase I 
Scrap Recovery Process (e.g., sodium).  Also, as of 1988, there were no routine TRU 
waste streams at SRS that contained pyrophoric materials or explosives (References 
D088, D122).  During an interview, HBL generators stated that explosives are not 
expected in HBL waste, as HBL did not dispose of plutonium metal in drums.  Small 
explosive charge squibs from the fire system were replaced every five years.  However, 
the squibs were discharged prior to disposal and they were not expected to be TRU 
because they were generated outside of the gloveboxes (References C098, C140, 
C152, P116).  
 
Non-radionuclide pyrophorics were not present in HBL operating areas (Reference 
C001), although the radioactive pyrophoric plutonium was present.  Under the 
certification program instituted in 1986, any pyrophorics were required to be treated to 
be non-pyrophoric (References C032, C067, P050), prior to packaging as TRU waste.  
Under the TRU waste certification program in place during the period of waste 
generation, any potentially pyrophoric materials were identified in operating procedures, 
and were required to be segregated and labeled non-certifiable (Reference P050).   
 
The wastes in SR-W027-221H-HET-D do not meet the definition of reactivity as defined 
in 40 CFR 261.23 (Reference 15).  The waste is stable and will not undergo violent 
chemical change without detonating.  The waste will not react violently with water, form   
potentially explosive mixtures with water, or generate toxic gases, vapors, or fumes 
when mixed with water.  The waste does not contain reactive cyanide or sulfide 
compounds.  There is no indication that the waste contains explosive materials, and it is 
not capable of detonation or explosive reaction.  Waste stream SR-W027-221H-HET-D 
is therefore not reactive (D003). 
 
9.4.3.7 Polychlorinated Biphenyls (PCBs) 
 
PCBs are not expected to be present in this waste including oil-filled electrical 
equipment, fluorescent light ballasts, and hydraulic oils.  There were no large electrical 
units (capacitors) identified for this building and no such electrical equipment identified 
in this waste (References C084, C116, P116, P117).  There were no fluorescent light 
fixtures located inside gloveboxes (Reference C105).  Hydraulic oils used in the HBL 
were evaluated and found not to contain PCBs (References C116, C152, C161, M143). 
 
As stated above, common PCB items include fluorescent light ballasts and oil-filled 
equipment such as electrical transformers, capacitors, and hydraulic equipment.  There 
is no documentation that indicates the presence of these items in the waste stream 
(Reference M143). 
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9.4.4 Prohibited Items 
 
Per procedure, if it is determined that a prohibited item is present during waste 
generation, the container is closed and identified with a tag that further processing is 
required (Reference P113).  Prohibited items include pyrophorics, liquids, flammable 
liquids, aerosol cans, and nitrated resins (References C105, P050).  As discussed in the 
Section 9.4.3, pyrophorics and explosives are not expected in this TRU waste stream.  
As described in the following subsections, no compressed gas cylinders or explosives 
are expected.  Any prohibited items identified during radiography will be processed 
(e.g., absorbing liquids, opening sealed containers  greater than four liters, venting  
pressurized containers) to correct the deficiency (References P109, P110, P111, P112). 
 
Liquids 
 
Because this waste stream includes cemented waste, there is the potential for liquids 
due to dewatering.  TRU debris waste drums with containerized liquids where the liquid 
exceeds the amount allowed by WIPP-WAC, are transferred to F/H Area Laboratory, 
Savannah River National Laboratory, or F-Canyon where the drums are opened, and 
the liquid is immobilized.  The liquids are added to a bottle containing a pre-measured 
amount of absorbent.  Once absorbed, the immobilized liquids are then placed back into 
the original debris drum (References 9, P106, P107).   
 
Compressed Gases  
 
Review of the 29-90 TWCCs presents no indication that aerosol cans or compressed 
gas cylinders have been disposed in this waste stream (Reference M143).  The 
packaging procedure instructs all paint spray cans to be emptied and managed as LLW 
(Reference P094).  Even though unpunctured aerosol cans are not expected in the 
waste, if they are discovered during radiography or visual examination, they will be 
remediated. 
 
Sealed Containers Greater than Four Liters 
 
Heat-sealed bags and sealed containers greater than four liters were listed as TRU 
waste prohibited items in the procedure for packaging cabinet and TRU 
decontamination waste.  Per procedure, all layers of confinement must be vented 
including heat-sealed bags.  The 1-gallon cemented paint cans were to have either the   
lids removed or a 3/8” diameter hole in the lid.  Sealed containers greater than four liters 
are not expected in SR-W027-221H-HET-D (References M143, P115, P117). 
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9.5 Waste Packaging 
 
Waste from the desicooler cementing process in the HBL Phase I Scrap Recovery 
Facility was packaged into DOT 7A, Type A drums, with or without 90-mil polyethylene 
drum liners.  The drums were to be vented and filter vents installed per the 
manufacturer’s instructions.  Waste cuts were loaded into gloveport bags and sealed by 
the twist-tape of twist-fold method.  Once removed, the bags were placed in a drum bag 
with filter inside the 90-mil polyethylene drum liner (if a liner was used).  There is no   
indication that heat-sealed bags were used; however if they were used, they were 
required to have a filter (References P115, P116, P117).  
 
A review of the 29-90 TWCC forms indicates that all the drums have 90-mil   
polyethylene liners; however, drums without liners are expected.  All layers of 
confinement were required to have either a filter vent or a hole 3/8” in diameter.  
Remediated and repackaged waste may be packaged into a 55-gallon drum with or 
without a single vented drum bag and it may include an inner drum (e.g., 30-gallon steel   
drum).  The 55-gallon drum will have one of the following liner configurations depending   
on the remediation facility and the date of remediation:  no liner, a fiberboard liner, or a 
90-mil polyethylene liner without lid (References M143, P107, P109, P110, P117, P134,   
P136, P139).   
 
Cemented cans are bagged out (one at a time), of the glovebox through the bagport in a 
bagport bag with HEPA filter.  Bagport bags are positioned so that the bottom edge of 
the bag can be taped to the side of the container.  The top pigtail (twisted and taped), is 
positioned so that it can be pressed down into the cemented paint can.  Each waste cut 
is placed into a drum bag (with filter), that has been positioned inside the drum liner.  
Occasionally, bagport bags are bagged into TRU bags (twist and tape closure), before 
being loaded into the drum liner bag.  There are no more than six 1-gallon cans of   
cemented desicooler waste per 55-gallon drum (Reference P115). 
 
9.5.1 Filter Vents 
 
Per SRS procedure, all payload containers shall be vented.  The filter type shall be 
approved by the SWMF and shall be installed in accordance with the manufacturer’s 
instructions (References M143, P091, P094, P113, P123). 
 
9.5.2 Layers of Confinement 
 
Based on review of the packaging procedures for the HBL, the maximum allowable 
layers of confinement for this waste stream is three.  Based on a review of the  
29-90 TWCC forms, the maximum number of confinement layers for the drums in this 
waste stream is three (References M143, P117). 
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10.0 REQUIRED WASTE STREAM INFORMATION – SR-W027-221H-HOM 
 
This section presents the mandatory TRU waste stream specific information required by 
the WIPP-WAP for waste stream SR-W027-221H-HOM (Reference 3).  The area of 
generation, waste stream volume, period of generation, prohibited items, waste 
packaging, and the physical, chemical, and radiological composition of the waste 
stream are described. 
 
10.1 Area and Building of Generation 
 
Waste stream SR-W027-221H-HOM was generated in the HBL facilities located inside 
the H-Canyon facility.  HBL waste was generated primarily from areas inside process 
cabinets or gloveboxes, huts erected around glovebox entry ports, or areas 
contaminated with radioactive material adjacent to the process cabinets/gloveboxes. 
 
10.2 Waste Stream Volume and Period of Generation 
 
Waste stream SR-W027-221H-HOM includes 14 55-gallon drums (approximately 3 m3) 
that were packaged from June 1974 to the present.  It is assumed, based on previous 
generation of this waste, that approximately 0.3 drums (or 0.1 m3) per year will be 
generated for this waste stream.  A detailed description of the physical, chemical, and 
radiological waste characteristics is provided in the following sections (References 
C194, C201, DR023, M167).  
 
10.3 Waste Generating Activities 
 
The operations by which the waste stream was generated are described in detail in 
Section 4.3.  Mixed TRU waste was generated in HBL areas contaminated with TRU 
radioactive material.  Routine operations (housekeeping/cleaning, neutralization of 
acids, etc.), and preventive and corrective maintenance were the major waste 
producers.  These operations included the absorption and neutralization of liquids   
(References C067, D018, D031, D075, M167, P015, P123). 
 
10.4 Type of Waste Generated 
 
This section describes the waste materials based on process inputs, waste matrix code 
assignment, waste material parameter weight estimates, radionuclide contaminants, 
and hazardous waste determinations for waste stream SR-W027-221H-HOM. 
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10.4.1 Materials Related to Physical Form 
 
The information provided on the BGRs and 29-90 TWCC forms includes job control 
waste (primarily neutralization kits which consist of acidic solutions neutralized and 
absorbed on sodium carbonate), from the Pu-238 Oxide Facility, the Scrap Recovery 
Facility, and labs in the HBL.  The waste is also composed of liquids and sludges on 
absorbent (e.g., Oil-Dri, Celite, NoChar or Soda Ash) (References D005, D005A, D018, 
M167, P050, P063, P070, P083, P125).  The waste may also include small amounts of 
debris materials identified in waste stream SR-W027-221H-HET, which has been 
replaced by SR-W027-221H-HET-C (some of these containers were originally identified 
as debris).  Example debris materials that may be present include plastic bags, bottles, 
tape, glass, cans, o-rings, s-rings, rags, gloves, vials, tips, caps, onion sack, gaskets, 
cloth filters, and paper.  Any payload container consisting of more than 50 percent by 
volume of debris will be excluded from this waste stream (References C067, D018, 
D031, D075, M167, P015, P123). 
 
10.4.1.1 Waste Matrix Code 
 
Based on the evaluation of the materials contained in this waste stream and HBL waste 
management practices, this waste stream is comprised of greater than 50 percent by 
volume absorbed liquid waste.  Therefore, Waste Matrix Code S3110, Inorganic 
Particulate Waste, is assigned to waste stream SR-W027-221H-HOM (References 
C194, M167). 
 
10.4.1.2 Waste Material Parameters 
 
The 29-90 TWCC forms include estimated waste material parameter Wt%.  An analysis         
of the data from the 29-90 TWCC forms was performed, the results of which are 
presented in Table 10-1, Waste Material Parameter Analysis for Waste Stream          
SR-W027-221H-HOM (Reference M167).  This evaluation is documented in a 
memorandum (included with Attachment 6 completed per CCP-TP-005) (Reference 1). 
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Table 10-1.  Waste Material Parameter Analysis for Waste Stream SR-W027-221H-HOM 
 

Waste Material Parameter Weight Percent Weight Percent Range
Iron-based Metals/Alloys 2.15% 0 – 11.32%
Aluminum-based Metals/Alloys 0.00% 0.00% 
Other Metals 0.00% 0.00% 
Other Inorganic Materials 0.17% 0 – 2.13%
Cellulosics 14.00% 0 – 79.66%
Rubber 2.38% 0 – 16.67%
Plastics (waste materials) 17.45% 0 – 36.96%
Organic Matrix 0.00% 0.00% 
Inorganic Matrix 63.85% 20.34 – 89.58%
Soils/Gravel    0.00% 0.00% 
Total Inorganic Waste Avg. 66.17%  
Total Organic Waste Avg. 33.83%  

 
10.4.2 Radiological Characterization 
 
To determine isotopic ratios for waste stream SR-W027-221H-HOM as a whole, the 
total gram value for each individual radionuclide was divided by the total mass of all 
radioactive constituents in the waste stream and converted to a percentage.  This result 
is listed as “Total Radionuclide Wt%.”  To determine the radionuclide wt% range for 
individual containers, the radiological mass in each container in the waste stream was 
summed.  The mass of each individual radionuclide in a container was divided by the 
total radiological mass for that container and converted to a percentage.  The minimum 
and the maximum results are listed as “Radionuclide Wt% Range for Individual 
Containers.”  The same process was applied to determine “Total Radionuclide Ci%” and 
“Radionuclide Ci% Range for Individual Containers.”  As shown in Table 10-2,  
Radionuclide Distribution for Waste Stream SR-W027-221H-HOM, Pu-239 is the           
most predominant radionuclide by mass, and U-235 is the second most predominant 
radionuclide by mass (Reference C194, M167).  The radiological evaluation for this 
waste stream is documented in the NDA Memorandum as required by CCP-TP-005 
(Reference 1). 
 
As noted on the 29-90 TWCC forms, SRS assayed this waste predominantly on the 
RAS-P.  It has previously been determined that containers assayed on the RAS-P 
system may overstate the U-235 as well as other uranium isotopes.  As stated   
previously, the isotopic weights on the 29-90 forms were used in the radiological 
evaluation to determine the wt% of each isotope in the waste stream.  Since these 
possible over-reported values were used in the radiological evaluation, the wt% values 
for uranium isotopes listed in Table 10-2 may be overestimated.  Therefore, it is 
possible that the most prevalent radionuclide by mass is Pu-239, with Pu-238 as the 
second most prevalent radionuclide (References C173, C194, C210, DR015, M167).   
As previously discussed, the HBL processed Np-237, Pu-238, and recovered scrap, 
including enriched uranium plutonium.  
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Each payload container shipped to WIPP will be certified in accordance with                  
CCP-PO-002 (Reference 8) as containing more than 100 nCi/g of alpha emitting   
isotopes with half-lives greater than 20 years. 
 
Table 10-2.  Radionuclide Distribution for Waste Stream SR-W027-221H-HOM 
 

Radionuclide 
Total 

Radionuclide 
Wt%1,5 

Radionuclide Wt% 
Range for Individual 

Containers2 

Total 
Radionuclide 

Ci%3 

Radionuclide Ci% 
Range for Individual 

Containers4 

Suspected 
Present 
(Yes/No) 

WIPP-Tracked Radionuclides 
Am-241 0.24% 0 – 2.94% 0.28% 0 – 6.92% Yes 
Pu-238 16.25% Trace – 81.69% 94.26% 0.70% – 97.87% Yes 
Pu-239 35.50% 0.06% – 91.74% 0.75% 0.10% – 64.02% Yes 
Pu-240 2.99% 0 – 49.02% 0.23% 0 – 14.90% Yes 
Pu-242 0.08% 0 – 2.16%     Trace 0 – Trace Yes 
U-233 Trace 0 – 0.10% Trace 0 – 0.01% Yes 
U-234 0.56% 0 – 11.38% Trace 0 – 0.22% Yes 
U-238 11.06% 0 – 20.19% Trace 0 – Trace Yes 
Cs-137 Trace 0 – 0.08% Trace 0 – 0.87 Yes 
Sr-90 Not Reported  Yes 

Additional Radionuclides 
Am-243 Trace 0 – Trace Trace 0 – Trace Yes 
C-14 Trace 0 – 0.64% Trace 0 – 0.34% Yes 
H-3 Trace 0 – Trace Trace 0 – 0.01% Yes 
I-129 0.05% 0 – 25.08% Trace 0 – Trace Yes 
Np-237 0.25% 0 – 16.89% Trace 0 – 0.63% Yes 
Pu-241 0.13% 0 – 2.09% 4.47% 0 – 67.93%     Yes 
Tc-99 Trace 0 – 1.65% Trace 0 – Trace Yes 
U-235 32.87% 0 – 97.96% Trace 0 – 0.11% Yes 
U-236 0.02% 0 – 15.51% Trace 0 – 0.01% Yes 

1. This column indicates the total weight percent of each radionuclide over the entire waste stream. 
2. This column indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
3. This column is the weight percent range of each radionuclide on a container-by-container basis.  Some 

containers with “0” listed as the lower range will not contain the specified radionuclide. 
4. This column is the curie percent range of each radionuclide on a container-by-container basis. 
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 

 
10.4.3 Chemical Content Identification – Hazardous Constituents 
 
The HBL waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the SCDHEC.  Based on 
historical waste management, a site-specific waste stream was not created for HBL   
homogeneous waste.  Instead, the containers were managed individually as either    
non-hazardous or hazardous waste and assigned HWNs D006, D007, D008, D019,   
D022, D029, D039, D040, D043, F001, and F002 as appropriate.  A review of available   
AK documentation has determined that this waste is hazardous.  Three different major 
chemical operations occurred in Old and New HBL as described in Section 4.3.  Waste 
was generated directly from these operations and from associated maintenance and 
decontamination operations.  This waste stream was generated over a 30-year period 
and it includes waste generated before RCRA was implemented at SRS, waste that was 
not segregated (i.e., nonhazardous and hazardous wastes were included in the same 
container), and waste that was generated when listed and characteristic chemicals were 
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commonly used in the HBL.  In addition, some of the containers in this waste stream 
were originally characterized by SRS as belonging to waste stream                            
SR-W027-221H-HET (which has been replaced by waste stream                                
SR-W027-221H-HET-C).  It is, therefore, expected that the hazardous constituents 
present in waste stream SR-W027-221H-HET and SR-W027-221H-HET-C are also 
present in waste stream SR-W027-221H-HOM with the exception of HWNs D039, 
D040, F001, and F003.  The assignment of these HWNs was based on a review of 
chemical inputs to the waste generating operations and hazardous materials potentially 
contaminating the waste.  In addition, MSDSs and other manufacturer information were 
obtained for the commercial products to determine the presence of RCRA regulated 
constituents.  Table 10-3, Expected Chemical Contaminants for TRU Waste Stream   
SR-W027-221H-HOM, summarizes the hazardous chemical contaminants and 
associated EPA HWNs applicable to the waste stream.  The HWN assignments have 
been applied on a waste stream basis; individual containers may not contain all of the 
hazardous materials listed for the waste streams as a whole (References D005A, 
DR022, M167, P049, P125). 
 
Table 10-3.  Expected Chemical Contaminants for TRU Waste Stream  
SR-W027-221H-HOM 
 

Constituent EPA HWN 
Applied 

Suspect 
Present (Y/N) State HWN

Section Describing 
Rationale if Code is 
Not Assigned 

1,1,1-trichloroethane  F002 Y None NA 
1,1,2-trichloro-1,2,2-
trifluoroethane (Freon) 

F002 Y None NA 

1,1-Dichloroethylene D029 Y None NA 
Beryllium None Y None 5.4.3.3 
Cadmium D006 Y None NA 
Chromium D007 Y None NA 
Carbon tetrachloride D019 Y None NA 
Chloroform D022 Y None NA 
Hydrazine U133 Y None NA 
Lead D008 Y None NA 
Mercury  D009 Y None NA 
Methyl ethyl ketone F005 Y None NA 
Methylene chloride None Y None 5.4.3.1 
Polychlorinated biphenyls (PCBs) None N None No applicable code 
Silver D011 Y None NA 
Tetrachloroethylene F002 Y None NA 
Trichloroethylene F002 Y None  NA 
Vinyl chloride D043 Y None NA 
Note - Based on a review of AK source documentation, the following chemicals were investigated and 
found not to be present in this waste stream:  benzene, bromoform, butanol, carbon disulfide, 
chlorobenzene, cresols (o-, m-, and p-cresols), 1,2-dichlorobenzene, 1,4-dichlorobenzene,                      
1,1-dichloroethane, 1,2-dichloroethane, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene,                     
2,4-dinitrophenol, 2,4-dinitrotoluene, ethyl benzene, ethyl ether, formaldehyde, hexachlorobenzene, 
hexachloroethane, isobutanol, methanol, nitrobenzene, pentachlorophenol, pyridine,                              
1,1,2,2-tetrachloroethane, toluene, trichlorofluoromethane, 1,1,2-trichloroethane, xylenes, antimony, 
arsenic, barium, nickel, selenium, thallium, and vanadium.  
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A discussion of the prominent HBL chemicals used in the various HBL operations can 
be found in Section 5.4.3. 
 
10.4.3.1 F-listed and Other Solvents 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, including container-specific records, waste stream SR-W027-221H-HOM may 
contain or is mixed with F-listed hazardous wastes from non-specific sources listed in 
40 CFR 261.31 (Reference 15).  As shown in Section 5.4.3, F001, F002, F003, and 
F005-listed solvents were used in the HBL.  F001-listed solvents were identified in the 
AK record (i.e., 1,1,1-trichloroethane, carbon tetrachloride, and trichloroethylene), EPA 
has provided a regulatory clarification that the F001 listing is only appropriate when the 
listed solvent is used in a “large-scale” degreasing operation, such as cold cleaning or 
vapor degreasing on an industrial scale (Reference 15).  The HBL facilities did not 
conduct large-scale degreasing operations and, therefore, EPA HWN F001 is not 
assigned to this waste stream (References D003, D005, D006, D048, D061).                
F003 constituents including acetone, cyclohexanone, ethyl acetate, and methanol are 
listed solely because these solvents are ignitable in the liquid form.  The waste stream 
will not exhibit the characteristic of ignitability because it is not liquid; therefore, F003 is 
not assigned.  Waste stream SR-W027-221H-HOM is assigned F-listed EPA HWNs 
F002 and F005 for 1,1,1-trichloroethane, 1,1,2-trichloro-1,2,2-trifluoroethane, methyl 
ethyl ketone, tetrachloroethylene, and trichloroethylene (References C002, C017, C032, 
C098, C105, C155, D058, D059, DR021, DR022, M011, M051, M167).   
 
It should be noted that available AK and headspace gas sampling of other HBL waste 
streams has identified the presence of methylene chloride and toluene.  However, it has 
been determined that these chemicals could only be present as a result of packaging 
materials.  Based on this determination, the F-listed HWNs associated with methylene 
chloride and toluene will not be applied to this waste stream (References C057, C189, 
DR020, DR021, DR022, P048, P059).   
 
In summary, F-listed HWNs F002 and F005 are assigned to this waste stream. 
 
10.4.3.2 Toxicity Characteristic Metals 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HOM is contaminated with toxicity        
characteristic metal compounds as defined in 40 CFR 261.24 (Reference 15).             
Waste stream SR-W027-221H-HOM contains debris materials from waste                  
stream SR-W027-221H-HET (which has been replaced by waste stream                           
SR-W027-221H-HET-C).  As shown in Sections 5.4.4 and 8.4.3, waste from the             
HBL may contain toxicity characteristic metals based on review of SRS documentation 
(References C179, C185, D059, D067, DR021, M011, M167, P123).   
 
Cadmium, chromium, and lead are identified as common contaminants of HBL waste.  
Cadmium was used in plates around the New HBL in the vessel vent system.   
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Several source documents have been reviewed that indicate that prevalence of 
cadmium in HBL TRU waste procedures (References C002, C098, C139, D067, P015, 
P034, P073).  Chromium may be present in waste due to stainless-steel construction of 
gloveboxes and highly acidic (nitric acid) atmospheres corroding this material.  Lead is 
expected in HBL TRU waste primarily from lead-lined gloves.  Lead shielding is also a 
common source of lead contamination (References C002, C014, C027, C032, C080, 
C098, C116, D005).  In addition, some of the neutralization kits generated from the                  
Phase I Scrap Recovery Facility have been identified as being assigned EPA HWNs 
D006, D007, D008, and D011 and are identified as “HEU Process Solids.”    
Container-specific records for this waste stream identified cadmium, chromium, lead, 
and silver as being present above the regulatory levels.  There was also a procedure 
that stated that waste resulting from the Phase II facility process liquids (e.g., absorbed 
leaks), would be treated as hazardous for chromium and mercury (References D059, 
DR022, M011, M167, P123).   
 
In summary, HWNs D006, D007, D008, D009, and D011 are assigned to waste stream 
SR-W027-221H-HOM for toxicity characteristic metals. 
 
10.4.3.3 Toxicity Characteristic Organic Solvents 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HOM is contaminated with organic toxicity 
characteristic compounds as defined in 40 CFR 261.24 (Reference 15).  As shown in 
Section 5.4.3, waste from the HBL may contain toxicity characteristic organics based on 
review of SRS documentation (References C155, D018, D059, DR021, M011, M167, 
P052).   
 
The AK sources identified the use of organic toxicity characteristic compounds including 
carbon tetrachloride (D019), chloroform (D022), 1,1-dichloroethylene (D029), methyl 
ethyl ketone (D035), tetrachloroethylene (D039), trichloroethylene (D040), and vinyl 
chloride (D043).  SRS determined that these HWNs were applicable to all pre-1986 HBL 
waste.  However, the more specific F-listed HWNs have been assigned to the waste 
stream for the following constituents:  methyl ethyl ketone, tetrachloroethylene, and 
trichloroethylene.  Therefore, the assignment of the corresponding toxicity characteristic 
HWNs is not necessary (i.e., D035, D039, D040).  The waste stream is therefore 
assigned HWNs D019, D022, D029, and D043 (References 14, C155, D018, D059, 
DR022, M011, M167, P052). 
 
10.4.3.4 U-and P-Listed Chemicals 
 
Based on review of AK relative to chemicals and materials used or present in the 
facility, waste stream SR-W027-221H-HOM may contain or is mixed with a discarded 
commercial chemical product, an off-specification commercial chemical product, or a 
container residue or spill residue thereof as defined in 40 CFR 261.33 (Reference 15).  
As shown in Section 5.4.3, debris waste stream SR-W027-221H-HET may be 
contaminated with unused hydrazine.  Hydrazine (rather than hydrazine mononitrate) 
was used during anion exchange in Scrap Recovery and during neptunium oxalate 
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precipitation; the maximum allowable concentration was 0.15 molar (References D007, 
D055).  It is possible that pure liquid hydrazine may have contaminated spill cleanup 
residues following significant spill and contamination events in Scrap Recovery.  On this 
basis, the HWN U133 will be assigned for hydrazine (References C116, C152).  
The SRS Solid Waste Division determined that the HWN U134 for hydrogen fluoride did  
not apply to HBL waste generated prior to 1986; the basis for this determination was the 
belief that hydrogen fluoride had not been used in the facility (Reference D059).  OHBL  
personnel recalled that hydrogen fluoride ceased to be used after 1973 (Reference  
C098), was used only before 1970 in the Pu-239 oxide process (Reference C152), 
and/or was never used in Special Recovery (References C104, C116, C152).  
References to the use of fluoride ion in Scrap Recovery (Reference D055) are 
consistent with information from OHBL personnel that they used potassium fluoride, 
rather than hydrogen fluoride (Reference C152).  On the other hand, technical  
standards state that hydrogen fluoride was brought into the New HBL as a liquid during  
the Cassini mission (10/90-6/95 in Scrap Recovery, 1/93-8/95 in Plutonium Oxide) to 
adjust fluoride concentrations (References D005, D050).  However, HBL managers and 
technical support personnel stated unambiguously that hydrogen fluoride was never   
brought into HBL as pure chemical (Reference C156) or used as a pure chemical in any 
process, consistent with scrap dissolution procedures (Reference P105).  Hydrogen  
fluoride was also used in the Lab Line during the Cassini Impurity Analysis Program  
from about 1994-95 for determination of solids in liquids, for solid sample dissolution, 
and in standards used for trace metals analyses (although it would not have been the 
sole active ingredient in the latter formulation) (Reference C136).  However, all lab 
chemicals were prepared in Building F/H Area Laboratory (Reference C136) and 
bagged into the HBL after dilution; hydrogen fluoride was diluted to 0.1 molar strength   
with nitric acid before entry into HBL for solids dissolution (Reference P104), so that 
pure chemical hydrogen fluoride could not have contaminated HBL TRU lab waste.   
Because hydrogen fluoride was not brought into HBL as a pure commercial chemical   
and was used for its intended purpose, the HWN U134 will not be assigned for this   
waste stream. 
 
Beryllium may be present in the waste stream in particulate form but does not meet the 
definition of a P015-listed waste.  Beryllium typically exists as contamination only, not 
metal.  Beryllium is expected in the waste as a contaminant in plutonium dioxide product   
and in trace quantities from dissolution of plutonium-beryllium alloys, as described in   
Section 5.4.4.  Any beryllium that was dissolved was sent to H-Canyon as solution 
where the plutonium was recovered and the remaining solution was discarded to waste   
tanks.  Any beryllium remaining in the Scrap Recovery Facility TRU waste would be 
present only in trace quantities.  Waste packages that contain beryllium are marked as 
containing beryllium.  Beryllium is therefore expected only in particulate form as an 
impurity or in residual trace amounts less than one (1) percent by weight of the waste in 
each payload container (References C110, C178, C186, D006, M167, P018, P050, 
P113). 
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10.4.3.5 K-Listed Waste  
 
The materials in this waste stream do not contain hazardous waste from any of the   
sources specified in 40 CFR.32 (Reference 15).  
 
10.4.3.6 Ignitables, Corrosives, and Reactives 
 
Corrosive liquids also are not anticipated due to liquid waste absorption procedures that 
go back to the early 1970s.  Operating procedures require all acids to be neutralized 
and all pyrophorics to be reacted before being packaged in TRU waste (References 
C067, P018, P050, P113).  It is important to note that SRS treated absorbed acids and 
bases as non-hazardous based on the results of tests on absorbed nitrates (neutralized 
nitric acid), the largest potential corrosive material in job control waste, which indicated 
such waste to be non-hazardous (References C067, P073).  Rinsing and neutralization 
of acid soaked sponges and rags is required (References P026, P108).  Liquids are 
required to be absorbed since at least 1977 with Celite (diatomaceous earth), soda ash, 
polyester cloths, and Oil-Dri (fuller’s earth and quartz) (References D005, D018, P015, 
P050, P063, P083). 
 
Generators were also required to record the quantity of pyrophorics and/or explosives 
(pyrophorics are not normally present in the HBL facility), any absorbents in the 
container, and verification of no prohibited liquids present on the container paperwork 
(References P015, P018, P073, P113).  No pyrophorics or explosives have been noted 
during the review of the container-specific records (Reference M167).   
 
Ignitability 
 
The materials in this waste stream do not meet the definition of ignitability as defined in 
40 CFR 261.21 (Reference 15).  This material will not cause fire through friction, 
absorption of moisture, or spontaneous chemical changes.  The materials are not 
compressed gases, nor does the waste contain compressed gases.  There were no 
ignitable metals used as pure metal or otherwise in the HBL or associated operations 
(e.g., sodium) (References C098, C116, C136, C152, D018, D059, P052).  Oxidizers 
are known to have been used during the time period of waste generation in operating 
areas where TRU waste has been generated or handled.  However, these reagents are 
used in small quantities as needed, and should only be present as trace contaminants 
(References C001, C098, C116, D005, D005A, D007, D058, D060, M058, M063,   
P001, P125).  SARs and other documents from the 1990s maintain that liquids are      
not packaged for disposal, but are instead solidified with absorbent including Celite 
(diatomaceous earth), soda ash, and Oil-Dri (fuller’s earth and quartz) (References 
C025, D005, D005A, D088, D122, P050, P125).  In addition, radiography or visual 
examination is performed to ensure the absence of liquids.  The materials in this waste 
stream are, therefore, not ignitable D001 wastes. 
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Corrosivity 
 
The materials in this waste stream are not liquid and do not contain unreacted corrosive   
chemicals; therefore, they do not meet the definition of corrosivity as defined in   
40 CFR 261.22 (Reference 15).  The following corrosive chemicals were listed in a TRU 
characterization report:  ascorbic acid, nitric acid, oxalic acid, and sodium hydroxide 
(References D005, D005A, P125).  Nitric acid was also used in New HBL for sump 
flushing (Reference C105).  Also, as previously stated, TRU waste containers were not 
to contain liquids or the liquids were required to be absorbed (References C032, C067, 
C098, D005, P050, P063).  As early as 1974, operating procedures and Solid Waste 
procedures have required all acids to be neutralized (References C067, D088, D122, 
P093).  In addition, radiography or visual examination is performed to ensure the 
absence of liquids.  The materials in this waste stream are, therefore, not corrosive 
D002 wastes. 
  
Reactivity 
 
The materials in this waste stream do not meet the definition of reactivity as defined in 
40 CFR 261.23 (Reference 15).  The materials are stable and will not undergo violent 
chemical change without detonating.  The materials will not react violently with water,   
form potentially explosive mixtures with water, or generate toxic gases, vapors, or 
fumes when mixed with water.  The materials do not contain reactive cyanide or sulfide 
compounds.  There were no reactive metals used as pure metal or otherwise in the HBL 
or associated operations (e.g., sodium) (References C098, C116, C136, C152, D018, 
D059, P052).  During an interview, waste generators stated that HBL did not dispose of 
plutonium metal in TRU waste.  In addition, although changed out every five years,  
small explosive charge squibs in the fire system were replaceable from outside of the 
gloveboxes and therefore, if they were disposed as waste, would not have been 
sufficiently contaminated to be TRU (References C098, C140, C152).  Under the TRU 
waste certification program, pyrophorics were required to be treated to be  
non-pyrophoric prior to packaging or segregated and labeled non-certifiable 
(References C001, C025, C032, C067, P050).  The materials in this waste stream are, 
therefore, not reactive D003 wastes. 
 
10.4.4 Polychlorinated Biphenyls (PCBs) 
 
PCBs are not expected to be present in this waste, including oil-filled electrical 
equipment, fluorescent light ballasts, and hydraulic oils.  There were no large electrical 
units (capacitors) identified for this building and no such electrical equipment identified 
in this waste (References C084, C116).  There were no fluorescent light fixtures located 
inside gloveboxes (Reference C105).  Interviews with SRS personnel indicated the   
hydraulic system in the Neptunium Process line possibly used oils containing PCBs, but   
did not state this with certainty.  Other SRS personnel indicated that Fyrquel hydraulic   
oil was used.  Fyrquel is triphenyl phosphate and does not contain PCBs.  Therefore, it   
is concluded that hydraulic oils used in the HBL do not to contain PCBs (References  
C105, C116, C152, C161, D052).  
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10.4.5 Prohibited Items 
 
Per procedure, if it is determined that a prohibited item is present during waste 
generation, the container is closed and identified with a tag indicating that further 
processing is required (Reference P113).  Prohibited items include pyrophorics, liquids, 
flammable liquids, aerosol cans, and nitrated resins (References C105, P050).  As 
discussed in the Section 10.4.3.5, pyrophorics and explosives are not expected in this 
TRU waste stream.  As described in the following subsections, no compressed gas 
cylinders or explosives are expected (Reference C105).  Any prohibited items identified 
during radiography will be processed (e.g., absorbing liquids, opening sealed containers  
greater than four liters, venting pressurized containers) to correct the deficiency  
(References P109, P110, P111, P112). 
 
Liquids 
 
Because this waste stream includes absorbed liquids, neutralization kits (acidic liquids 
neutralized and absorbed with soda ash in poly bottles), and sludge, there is the 
potential for liquids.  TRU waste drums with containerized liquids, where the liquid 
exceeds the amount allowed by WIPP-WAC, are transferred to F/H Area Laboratory, 
Savannah River National Laboratory, or F-Canyon where the drums are opened, and 
the liquid is immobilized.  The liquids are added to a bottle containing a pre-measured 
amount of absorbent.  Once absorbed, the immobilized liquids are then placed back into 
the original container (References 9, P106, P107).   
 
Compressed Gases  
 
Review of the 29-90 TWCCs presents no indication that aerosol cans or compressed 
gas cylinders have been disposed in this waste stream (Reference M167).  The 
packaging procedure instructs all paint spray cans to be emptied and managed as LLW 
(Reference P094).  Even though unpunctured aerosol cans are not expected in the 
waste, if they are discovered during radiography or visual examination, they will be 
remediated. 
 
Sealed Containers Greater than Four Liters 
 
Heat-sealed bags and sealed containers greater than four liters were listed as TRU   
waste prohibited items in the procedure for packaging cabinet and TRU 
decontamination waste; however these items were not listed as prohibited items in the 
procedure for packaging Phase I Scrap Recovery TRU waste (References P094, P113).  
A review of the 29-90 TWCC forms does not indicate the presence of heat-sealed bags 
or sealed containers greater than four liters (Reference M167).  If sealed containers are   
discovered during radiography or visual examination, they will be remediated. 
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10.5 Waste Packaging 
 
Generally, waste items were bagged out of cabinets, transferred to a container for 
assaying, and then placed into a storage container such as a 55-gallon drum.  The 
various HBL packaging schemes used for this waste stream are described below. 
 
1970’s  
 
Waste from HBL was to be packaged in plastic bags and moved to one area for drum 
packaging.  The waste material was double-bagged and then placed in a plastic bag 
lined 5-gallon pail (References P048, P063).  There is a possibility that some drums 
may contain neptunium sweepings packaged in tin cans, overpacked in 5-gallon cans 
that were taped shut (Reference C117).  Plastic bags or sheeting were to be used for 
packaging irregular shaped waste that could not easily fit in regular containers 
(Reference P057).  Liners were placed in steel drums and were loaded from 
accumulated waste packages.  Plastic bags were to be removed from containers 
(usually 5-gallon pails) to increase drum capacity whenever possible.  When the drum 
was filled, the plastic bag was closed, taped, and folded down inside of the liner.  Liner 
lids were sealed and marked with the BGR number and the drum was then sealed 
(Reference P048).  Some of this early waste may have been placed in cans prior to 
placement in a 55-gallon drum (Reference P063). 
 
Early 1980s to Present   
 
Waste was bagged out of the lines in 5-gallon cans or a 30-gallon gray tub, which was 
primarily used for 12 by 12 HEPA filters (and any other waste too big for 5-gallon cans),   
so that they could be assayed (Reference C105).  If waste was placed in a 5-gallon can, 
the lid was sealed with plastic tape and contents identified with a label and monitored 
with a PHA (References D009, P067).  If no contamination was detected on the liners, 
the bag port bag was twisted and wrapped several times with tape, cut with the exposed 
end taped over, and placed into a drum liner with the drum bag sealed (Reference 
P014).  If there was any contamination detected, another layer would have been added 
to the waste package.  Five-gallon pails could possibly have been placed directly into 
drum liners (with a hole punched in the lid), if the waste cut bag was found to be 
contaminated; however, pail lids are never crimped shut, only taped.  It is also possible 
for some waste cuts to be placed directly into a drum liner that also had a plastic bag 
(References C098, C105).  
 
Due to high radiation rates, disposal of neptunium material, as waste, sometimes 
required shielding material (e.g., steel shot or depleted uranium was added to the drum) 
(Reference C024). 
 
10.5.1 Payload Containers 
 
Waste has been packaged in 55-gallon drums having 90-mil polyethylene liners   
(References C054, C060, M033, P056, P057) since at least 1976.  The 90-mil 
polyethylene liner was filled, its lid was sealed using Raycohesive sealant (or 
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equivalent), and the 90-mil polyethylene liner was placed in a galvanized DOT 17C      
55-gallon drum (References C064, C054, D009, D023, D031, D067, D122, P042, P056, 
P057, P063, P088, P094).  In July, 1974, the drums were not galvanized and did not 
meet the 20 year retrievability requirement (Reference C056).  SRS expected to start 
receiving the galvanized drums in late 1974.  After that, and prior to 1992, all drums 
were galvanized (many of these were not vented).  Remediated and repackaged waste   
may be packaged into a 55-gallon drum with or without a single vented drum bag and it   
may include an inner drum (e.g., 30-gallon steel drum).  The 55-gallon drum will have   
one of the following liner configurations depending on the remediation facility and the   
date of remediation:  no liner, a fiberboard liner, or a 90-mil polyethylene liner without lid 
(References C059, C072, C105, D031, P107, P109, P110, P134, P136, P139).  
 
Drum Specifications (1991) stated that drum liners are contained in 55-gallon drums, 
fabricated from 16-gauge (0.0598-in. nominal thickness) low carbon steel, with a fully 
removable head.  Drum finish (inside and out) is either galvanized, or two coats of high 
bake phenolic epoxy coating.  All drums were designed, fabricated, inspected, tested, 
and accepted as DOT 7A, Type A packaging in accordance with SRS procurement 
specification NMP-WMG-910067 (Reference M089).  TRU waste drums were 
occasionally sampled and tested to measure coating thickness (Reference M032).  
 
10.5.2 Filter Vents 
 
Per SRS procedure, all payload containers shall be vented.  The filter type shall be 
approved by the SWMF and shall be installed in accordance with the manufacturer’s 
instructions (References M167, P091, P094, P113, P123). 
 
10.5.3 Layers of Confinement 
 
Based on review of the packaging procedures for the HBL, the maximum allowable 
layers of confinement are four.  Likewise, based on a review of the 29-90 TWCC forms, 
the maximum number of confinement layers for the drums in this waste stream is four 
(References M167, P091, P094, P108, P113, P119, P120, P123). 
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11.0 CONTAINER-SPECIFIC INFORMATION 
 
Completed waste generator and storage facility records including TWPD, Radioactive 
Solid Waste BGRs, and TWCCs (References M014, M015, M125, M127, M133, M143, 
M145, M149, M150, M151, M152, M153, M154, M155, M163, M167, M181) have been   
compiled for the containers that comprise these waste streams.  The respective forms 
for each drum were reviewed to ensure that all information was consistent with the 
waste streams defined herein.    
 
The following information from BGRs, TWPDs, and TWCCs was reviewed to support 
the preparation of this document (References M014, M015, M052, M125, M127, M133, 
M143, M145, M149, M150, M151, M152, M153, M154, M155, M163, M167, M181):    
 
• FSN (a container-specific designation) or Container ID Number 
 
• Date generated and location of generator 
 
• Isotopes 1-4 (designates the major isotope, such as heat source-grade plutonium  

coded 83 or Np-237 coded 82) and total and isotopic quantities for each; usually 
in grams (as on BGRs) 

 
• Pu-239 Fissile Gram Equivalent, plutonium Equivalent curies, Heat Load, and  

Activity 
 
• Nanocuries per gram (nCi/g) (TWPD forms) 
 
• Waste weight and container volume 
 
• EPA HWNs   
 
• Other hazard codes (used for the previous state-imposed code for used oil, 

8888) (TWPDs only) 
 
• Prohibited items (considered under the SRS TRU Waste Certification Program to 

include liquids, pyrophorics, explosives, compressed gases, and particulates 
below a certain particle size) 

 
• Gamma and neutron dose 

 
• Content Code (TWPDs only) 
 
• Volume percent (vol%) organic (TWPDs only) 
 
• Reason not certified (under the SRS TRU Waste Certification Program)  
 
• Reason for failure (applicable only if a prohibited item was located during 

radiography) (TWPDs only) 
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• Waste descriptions (TWPDs and BGRs only) 
 
• Comments 
 
• Waste material parameter weight data (TWCCs only) 
 
• Layers of confinement (TWCCs only) 
 
• Detailed radiological data for up to 20 radionuclides (TWCCs only) 
 
• Note if absorbent was added   
 
Information from these forms relevant to the TRU waste characteristics of each waste 
container, is traceable to its respective container through the FSN(s) and has been 
compiled into an AK Containers List which is maintained as a quality record as required 
by procedure CCP-TP-005 (Reference 1). 
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4. CCP-PO-001, CCP Transuranic Waste Characterization Quality Assurance 
Project Plan, Carlsbad, New Mexico, Nuclear Waste Partnership, LLC.   

 
5. DOE/LLW-217, DOE Waste Treatability Group Guidance.  Idaho Falls, Idaho, 

INEL-Lockheed Idaho Technologies Company, U.S. Department of Energy 
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17. DOE/WIPP-02-3122, Transuranic Waste Acceptance Criteria for the Waste 
Isolation Pilot Plant, U.S. Department of Energy Carlsbad Field Office 
 

18. DOE/TRU-10-3425, Annual Transuranic Waste Inventory Report – 2010  
 

19. CCP-AK-SRS-21, Central Characterization Program Acceptable Knowledge   
Summary Report For Savannah River Site Waste Stream:  SR-211H-PuOx, 
Carlsbad, New Mexico, Nuclear Waste Partnership, LLC. 
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13.0 AK Source Documents 
 

Tracking 
Number Title 

C001  Memo to TRU Waste Coordinators, J.A. Schlesser:  WIPP Certification Plan  
C002  Memo:  Information on TRU Waste Characterization in Support of the WIPP No-Migration  

Variance Petition  
C006  Memo:  Suspect Hazardous Waste Handling Requirements     
C008  Memo to V.G. Dickert, et. Al.:  Guidance for Continual Surveillance for Hazardous Waste  
C009  Memo:  Meeting Minutes:  Determination of Isotopes and Quantities Present in TRU Boxed  

Waste  
C010  Memo:  Disposal of TRU Boxed Waste  
C011  Memo:  Disposal of Spray Cans with Material  
C012  Memos:  Characteristics of SRS TRU Boxed Waste  
C013 Memo to C.F. Alexander, F. Loudermilk, S. Hamrick:  Pretreatment of HB-Line  

Noncombustible TRU Waste, The Equipment Retirement and Reclamation Facility  
C014 Memo to C.R. Goetzman:  Annual Surveillance of HB-Line TRU Waste Certification  

Program  
C015 Memo:  TRU Boxed Waste Measurement Task Team, Meeting Minutes 6/23/89  
C016 Memo to H.W. Fincher, et. Al.:  Annual Surveillance of TRU Waste Generators  
C017 Memo to R.F. LeBert:  Hazardous Products in Our MSDS Books (U)  
C018 Memo:  ALARA 1146 Clarification (U)  
C019 Memo to E.L. Albenesius:  Expected Volume of TRU-Contaminated Waste SRL and SRP,  

1977-1996  
C020 Memo:  BH-38 Decontamination Material Mix-up  
C021 Fax to H. Mays:  Burial Boxes  
C022 Memo to J.P. Dickson:  1500 Cubic Feet Waste Box Repackaging (Revised)  
C023 Memo to V.G. Dickert, et. Al.:  Old HB-Line Burial Box Meeting Minutes  
C024 Memo to G.W. Earle:  Neptunium Shielding Calculations  
C025 Memo to P.T. Deason, et. Al.:  TRU Boxed Waste  
C026 Memo:  Recommendations and Final Report for TRU Boxed Waste Measurements Task  

Team  
C027  Memo to M.A. Ebra:  Annual Surveillance of HB-Line TRU Waste Certification Program 

August 28, 1989  
C028  Memo to S.A. Yano:  Estimation of Pu Isotopic in Waste From HBL 
C029  Memo to R.L. McQuinn, et. Al.:  Program for the Handling of Hazardous Waste Rags and 

Wipes (U)  
C031  Meeting-HB Line Decommissioning – Disposal of Neptunium Sweeping 
C032  Memo to M. O’Rear re:  SR Information on TRU Waste Characterization in Support of the 

WIPP No-Migration Variance Petition  
C033  Letter to J. Dickson and Distribution re:  “Revised Pu-238 Waste Packaging Limits.” 
C034    Memorandum to J. Crandall re:  Radiation Properties of Pu-238 
C037   Letter to M. O’Rear re:  Radioisotopic Composition 
C038  Memo to J.P. Duane re:  HB-Line History 
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C039  Memo to R. Anderson re:  Neptunium Sweepings, HB-Line 
C040  Memo to F. Lustig Re:  Product S-2991 Transuranic (TRU) Waste Facility Waste 

Characterization and Burial Container Criticality Limits  
C041  Memo to G. Nichols, Re:  Pu-238 Scrap Warm Canyon Walkway Inventory 
C042   Memo to Donald Johnson re:  TRU Waste Generator Meeting Concerns. 
C044   Memo to HB-Line Distribution re:  Validation of the HB-Line Plutonium Oxide Facility 

Glovebox Cabinet Cleanout  
C045  Nuclear Safety Limits for Various Isotopes in the Burial Ground 
C046  Nuclear Criticality Safety in Storing WIPP Certified TRU Waste 
C047  Nuclear Safety Limits for Various Nuclides in Burial Ground Concrete Culverts 
C048  TRU Mixed Waste Generation and Characterization 
C050  Requested Information Regarding TRU Variance Letter 
C051  TRU Waste Retrieval – Environmental Compliance Meeting Minutes 
C052  TRU Waste Retrieval Issues Meeting Memo 
C053  Criteria for Transuranic Solid Wastes 
C054  Requirements for Packaging Transuranic Waste 
C055  Instructions for Using Revised Burial Forms 
C056  Problems with Current TRU Storage Pad Setup 
C057  A Comparative Evaluation of Raycohesive® B-32 and MOR-AD® B-32 Adhesives 
C058  Information Concerning the Retrieval of Low Activity Transuranic (TRU) Waste Drums from 

TRU Pads 2-6 (U)  
C059  Store Stock Request to Replace Defective Rings and to Order 55-Gallon Drums 
C060  Transuranium Waste Packaging Requirements 
C061  Nuclear Criticality Safety in Shipping Radioactive Waste to Building 643-G 
C062  Integrated Radioactive Waste Management Plan (Updated Sections) 
C063  Operational Practices During Emplacement of Transuranic Waste on TRU Pads 1-6 in the 

SRS Burial Grounds  
C064  TRU Mixed Waste Generation and Characterization [for WIPP Part A RCRA Permit] 
C066  Interview of C. McClard Regarding the HB-Line Process Timeline 
C067  SR Information on TRU Waste Characterization in Support of the WIPP No-Migration 

Variance Petition  
C069  Description of Transuranic Solid Waste at Savannah River 
C072  Letter to O.M. Morris:  TRU Waste Storage Drums – Galvanized Closure Rings and Lids 

Specifications  
C075  Memo:  Identification of TRU Waste 
C077  Memo:  Program for Identification and Segregation of Transuranic Waste with 

Contamination Levels Between 10 and 100 nCi/g  
C078  Letter to J.P. Duane HB-Line Waste Packaging Requirements 
C079  Memo to T.H. Gould:  Systems Analysis Applied to TRU Waste Management (U) 
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C080 Memo:  Lead-Lined Gloves Telephone Call to O. Fordham, Letter to O. Fordham:    
Lead-Lined Gloves and Request for Concurrence to use the Exemption from Particle Size  
Reduction in the TCLP Method 11311 for Lead Lined Gloves(U)  

C083 Miscellaneous Correspondence on Solvent Contaminated Waste (a-f)  
C084 Memo to M.J. Sires:  Polychlorinated Biphenyl’s (PCBs) Used in Electrical Equipment  
C086 Letter to O.M. Morris:  Segregation of Combustible TRU Waste  
C088 Record of Communication – Interview of Mr. Odum and Mr. Maloney  
C090 Telephone Conversation with Carol Allgood, NMMD:  Blue Dot Program at FB-Line and  

HB-Line  
C091 Record of Communication -- Atomic Energy Defense Activities  
C093 Letter re:  TRU Waste Packaging Requirements Polyethylene Boxes for HEPA Filters  
C094 Record of Communication – Interview with Mr. Sogge re:  TRU Waste Generation in Old  

HB-Line  
C096 Letter re:  Shipment of Pu-242 Oxide to Lawrence Livermore Laboratory and shipments  

270, 273, 263, 238, 259, 245, and 258  
C097 Plutonium Shipment No. 282  
C098 Record of Communication for Interview of K. Menger, T. Reilly, S. Bowers, and E. Dillon  
C099 Memo to W. Doe re:  Tests on Polypropylene Felt  
C100 Memo to T. Reilly re:  Problem No. ST-SS-G-039 Sources of Contaminants in 238 PuO2   
C101 Memo to C. Martin and R. Burns re:  High Assay Material Blend    
C103 Post-Cassini Blend Pan and Blend Plan Analysis, Pu-238 Program   
C104 Notes from Interview of J. “Chip” McClard   
C105 Record of Communication for Interview of G. Roberts, B. Bush, and M. Minor  
C109 Email to J. Barber:  Pu-238 History (includes spreadsheet)  
C110 Letter to R.D. Leedle:  Savannah River Plant Project S-2256 – Replace Obsolete  

Processing Facilities HB-Line DA-221-H Plutonium-238 Oxide Product Quality  
C111 Memo to S.J. Snyder:  Origin of Material Charged in HB-Line to Support Cassini  
C112 Memo:  HB-Line MC&A Report For October ‘96 (U)  
C114 Separations Incident SI-80-11-140  
C115 Letter to L.C. Sjostrom:  Guidance for the Post-Cassini Plutonium-238 Processing  
C116 Record of Communication with Mike Mobley  
C117 Letter to R.C. Anderson:  Neptunium Sweepings Packaging, HB-Line  
C118 Memo to E.R. Russell:  HB-Line Measurement Bias Effect on Plutonium (Pu-238)  

Quantities in Culverts (i.e., impact of segmented gamma scan (SGS) measurements  
versus gamma pulse height analysis (PHA) measurements) (U)  

C119 Memo to B.S. Bush:  Deviation of HB-Line Phase Isotopics  
C120 Memo to B.D. Helton:  HB-Line Decommissioning Program Meeting  
C123 Letter to K.W. French:  Oxygen Exchange of 238 PuO2 in HB-Line  
C126 Memo:  Old HB-Line Procedures  
C127 Letter to V.W. Sauls:  Common Deficiency in Safety Analysis Reports (SAR) Regarding   

International Commission of Radiological Protection (ICRP) Publication 30 Dose   
Conversion Methodology (U). Also includes related references which are attached.  



CCP-AK-SRS-4, Rev. 16 Effective Date:  02/06/2014 
CCP Acceptable Knowledge Summary Report  Page 187 of 214 
 

Controlled 
Copy 

Tracking 
Number Title 

C128 Memo to F.E. Lustig:  HB-Line Carbon Steel Burial Boxes (includes related attachments)  
C129 Radioactivity and Dose Rates from Aging Plutonium in Future Waste Management  

Operations (U)  
C131 Email:  Job Hazard Analysis of Scrap Recovery Clean Out Work (U)  
C132 Letter to R.E. Meadors, R.C. Anderson: Handling TRU Waste From H-Canyon Frames  
C134 Memo to D.H. Thomas:  Burial of Old Frames and Sample Aisle Equipment  
C135 Memo to D.H. Thomas:  Disposal Methods For Pu-238 Frame I  
C136 Record of Communication for Interview of C. Ryberg and R. Mahannah  
C137 Letter to G.M. Nichols:  Cassini Plutonium (Pu)-238 Blend Program. Also includes   

references:  Letter re:  Cassini Plutonium (Pu) -238 Blend Program from Nichols; and   
Cassini Blend Plan Analysis (NMP-EHB-940219, Rev.10).  

C139 RCRA Characterization of SRS-Produced Plutonium Oxide  
C140 E-Mail to P. Fulghum:  Squib Igniters Used In “Halex” Fire Suppression  
C141 Memo:  Specifications for Plutonium Shipped to the Rocky Flats Plant  
C144 Record of Communication for Interview of S. Mentrup by J. Whitworth  
C146 Record of Communication for Interview of D. Gartland by J. Whitworth  
C148 Summary of SRS Correspondence and Data on Fluorescent Light Bulbs  
C150 Letter from Energizer, Re:  TCLP Data for Alkaline Batteries  
C151 Letter to M.A. Kokovich:  Removal of P015 Waste Code from TRU Waste Containers  
C152 Record of Communication for Interview with G. Blackburn, B. Smith, C. McClard, C. Byrd,  

and F. Loudermilk  
C153 Record of Communication for interview with Steve Mentrup – Radiological data for HB-Line  

in the COBRA and GoWest Databases  
C154 Record of communication – Radiological Data for HB-Line.  
C155 Applicability of RCRA Waste Codes to TRU Waste Generated in HB-Line Interoffice Memo,  

From:  C.B. Stevens, To:  M.A. Kokovich  
C156 Record of Communication:  Interview of Bob Smith, Rick Burns, and Jim Barber, Subject:   

TRU Waste and Hazardous Chemical Usage in the New HB-Line  
C157 Record of Communication:  Interview of Ray Smith and Betty Bush, Subject:  Use of  

Chemicals (Acetone) by HBL Maintenance  
C158 Record of Communication – Interview with J.W. Barber Re:  Use of Acetone in the New  

HB-Line Facility  
C159 Record of Communication – Interview with Steve Mentrup, Re:  Radiological  

Characterization of SRS Waste Streams  
C160 Memo:  Differences between Assay Values from the HB-Line Segmented Gamma Scanner  

and Corresponding values from the Waste PHA it Replaced  
C161 Fyrquel Hydraulic Oil  
C162 Pu-238 Spectrum  
C163 Re-evaluation of Savannah River Site HB-Line Waste Streams  
C164 Interview with Ann Gibbs concerning Thorium-232 in the HB-Line Waste  
C165 Record of Communication:  Discussion of Greater Confinement Disposal (GCD) at SRS.  
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C171 Memo to T. E. Baldwin:  Pu-239 Calibration of the HB-Line Segmented Gamma Scanner  
(U)  

C173 Memo to L. T. Reid:  Conflicting Gamma Spectroscopy Results During WIPP Certification  
of 221-HBL Mixed Scrap Waste  

C174 Evaluation/Validation of the HBL Radionuclide Distribution  
C175 Problem No. St-SS-G-056 Recovery of Pu-238 Scrap from Mound Laboratory  
C178 Email correspondence with Jeff Lunsford regarding beryllium  
C179 Interview of Bob Petras re:  Neutralization Kits from HB-Line Phase II Neptunium Oxide  

Facility  
C183 Memo to T.M. Bolen from J.O. Burgess Re:  Origination and Disposition of Desicooler  

Material in HB-Line  
C184 Memo from Brett A. Clinton to G.J. Winkler, Ed Selden, and Stephen A. Yano    

re:  Characterization of 292-OHBL HEPA Filters    
C185 Memo to Bettie Bush re:  Resource Conservation and Recovery Act (RCRA)   

Characterization of Waste Generated During 3013 Campaign   
C186 Calculation Cover Sheet:  Waste Characterization for FB Line Drums Contaminated with   

Beryllium   
C189 Correspondence from Matthew T. Pele and Mark Knoderer to Peter Fairchild re:  Toluene  

in  HB-Line TRU Waste   
C190 Evaluation of Volume, Period Generation, and Calculation of Individual and Total  

Radionuclide Masses and Activities for Waste Stream SR-W027-HBL-BOX   
C192 Evaluation of Volume, Period of Generation, and Calculation of Individual and Total  

Radionuclide Masses and Activities for Waste Stream SR-W027-221H-HET   
C193 Evaluation of Volume, Period of Generation, and Calculation of Individual and Total  

Radionuclide Masses and Activities for Waste Stream SR-W027-HBL-BOX   
C194 Evaluation of Volume, Period of Generation, and Calculation of Individual and Total  

Radionuclide Masses and Activities for Waste Stream SR-W027-221H-HOM   
C195 E-mail from Jeff Lunsford to Mike Papp re:  SRS-4 Future Waste Generation    
C196 Evaluation of Volume, Period of Generation, and Calculation of Individual and Total  

Radionuclide Masses and Activities for Waste Stream SR-W027-221H-HET-C   
C200 Memorandum from Jim Schoen to Ronnie Lee RE:  Addition of 3 Containers to Waste  

Stream SR-W027-HBL-BOX and Addition of 1 Container to Waste Stream   
SR-W027-221H-HOM  

C201 Memorandum from Jim Schoen to Ronnie Lee RE:  Addition of 2 Containers to Waste  
Stream SR-W027-221H-HOM  

C202 E-mail Correspondence from Gilmore (Jeff) Lunsford to Lisa Watson. Subject:  SRS TRU  
Waste Drums Shipped from 221-H  

C203 Record of Communication. Subject:  TRU Waste Generated in H-Canyon  
C205 Memo from Jim Schoen to Ronnie Lee re:  Addition of 3 Containers to Waste Stream    

SR-W027-221H-HEPA, Addition of 1 Container to Waste Stream SR-W026-221F-HEPA  
C207 Addition of  3 Containers to Waste Stream SR-W027-221H-HEPA Addition of 2 Containers  

to Waste Steam SR-W027-221F-HET-A Addition of 2 Containers to Waste Stream   
SR-SWMF-HET-A  

C208 Emails Regarding SS coffins in the BOX Waste Stream     
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C209 Addition of 8 Containers to Waste Stream SR-SWMF-HET-A Addition of 3 Containers to   
Waste Stream SR-W027-221H-HEPA Addition of 5 Containers to Waste Steam   
SR-W027-HBL-BOX  

C210 Addition of 1 Container to Waste Stream SR-W027-221H-HOM  
C216 Email Correspondence from Jeff Lunsford to Lisa Watson Subject: Fw: Skull Oxide  

C5024 Termination of Safeguards Material Description  
D001 Analytical Laboratories Laboratory Technician Program, Proper Handling of Spills      
D002 Meeting Agenda:  Waste Certification (with SRS WAC attached).  
D003 Building H, B-Line Scrap Recovery Facility (SUP 2A) Safety Analysis Report  
D004 Dismantlement and Decontamination of a Plutonium-238 Facility at SRS  
D005 Characterization of HB-Line Transuranic (TRU) Waste (UCNI)  

D005A Characterization of HB-Line Transuranic (TRU) Waste  
D006 Technical Manual – Plutonium-238 Scrap Recovery, HBL  
D007 HBL SP Technical Standards (UCNI)  
D008 TRU Waste Characterization Summary, Volume 1:  Main Report, Volume 2:  Software  

Documentation, Volume 3:  Data Analysis  
D009 Revised Pre Title I Design Safety Evaluation for the Retrieval Operations of Transuranic  

Waste Drums in the Solid Waste Disposal Facility(U)  
D010 Radioactive Waste Burial Grounds  
D011 Storage of Solid Radioactive Waste  
D012 Solid TRU Waste Processing and Retrievable Long-Term Storage –Technical Data  

Summary  
D013 Storing Solid Radioactive Wastes at the Savannah River Plant  
D014 Radiogenic Gas Accumulation in TRU Waste Storage Drums  
D015 Savannah River TRU Waste Inventory Work-off Plan  
D016 Implementation Plan for Buried Transuranic Waste at the Savannah River Plant  
D018 Waste Analysis Plan (TRU Waste Storage Pads and ETWAF/WCF)    
D019 History of DuPont at the Savannah River Plant  
D020 Safety Analysis – 200 Area Savannah River Plant Burial Ground Operations  
D021 System Plan for the Solid Waste Division  
D023 Specifications for TRU Waste Drums/Filter Vents  
D024 Statement of Work Chemical Inventory and Characterization of Waste Container Contents  

by Surface Acoustic Wave Technology  
D025 Savannah River Site Approved Site Treatment Plan, 1997 Annual Update Vol. I and  

Savannah River Site Mixed Waste Approved Site Treatment Plan  
D026 Solid Waste Division 1998 System Plan  
D027 Transuranic Waste Projections at SRS for Long Range Planning (U)  
D028 SRS Data Preparation for the 1995 WIPP TRU Waste Baseline Inventory Report, Mixed  

Waste Inventory Report, and Integrated Database (U)  
D029 Strategic Plan for Savannah River Site (SRS) Transuranic Waste  
D030 Savannah River Site Solid Waste Management Facility Safety Analysis Report  
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D031 Savannah River Site Transuranic Waste Program  
D032 Transuranic Waste Vent and Purge Timeline and Authorization Basis Chronology  

(Discovery Un-reviewed Safety Question and References)  
D034 Transuranic Waste Baseline Inventory Report  
D035  U.S. Atomic Energy Commission AEC Manual:  Chapter 0511 Radioactive Waste    

Management   
D036 Policy Statement Regarding Solid Waste Burial, Immediate Action Directive  
D037 Management of Transuranic Contaminated Material  
D038 Radioactive Waste Management  
D041 Response to DOE Request for Status on Procurement and Disposal of Yellow Pigmented  

Items at SRS (U)  
D042 Development of an Integrated Facility for Processing TRU Wastes at the Savannah River  

Plant  
D043 Chapter Twenty, Savannah River Site at Fifty; Stewardship and Legacy  
D044 Old Radioactive Waste Burial Ground (Draft)  
D045 Unreviewed Safety Question Process USQ Screening – Part A Long Form:  Evaluation of  

the Review of HB- and FB-Line Measurement Bias Effect on Plutonium 238 and Pu-239  
Quantities in Culverts and Drums on the SWMF SAR Analysis and TSR’s  

D046 Researcher Provides a Historical Perspective for Plutonium Heat Sources  
D048 Technical Standards For H-Area B-Line Scrap Recovery  
D049 Technical Standards for H-Area B-Line, Neptunium Oxide Facility  
D050 Characterization of HB-Line Low-Level Waste  
D051 Milliwatt Surveillance Program Ensures RTG Safety and Reliability  
D052 Systems Analysis – 200 Area Savannah River Plant HB-Line Operations  
D053 Physical Behavior of Pu-238 Oxide (U)   
D054 Thorium Processing in H-Canyon Technical Standards  
D055 Technical Standard Enriched Uranium and Plutonium Scrap Recovery in HB-Line  
D056 Safety Analysis – 200 Area; Savannah River Plant,  Separations Area Operations,   

H, B- Line, Plutonium Oxide Facility (Sup 2C)  
D058 HB-Line Basis for Interim Operation (U)   
D059 Applicability of RCRA Waste Codes to TRU Waste Generated in HB-Line Before 1986  
D060 Calc Note – HB-Line Chemical Hazard Analysis (U)  
D061 Technical Standards for H Area B-Line Plutonium Oxide Facility  
D062 Recovering U-235 and Pu-238-Pu-239 in HBL   
D063 Pu-236 Impurities in Pu-238 Oxide   
D064 Separations Incident, SI-76-24 – Solids in Filtered Enriched Uranium Scrap   

Solution –  HB-Line    
D065 Separations Incident, SI-76-16 – Unexpected Reaction in Scrap Recovery   

Dissolver –  HB-Line   
D066 Separations Incident, SI-81-5-52 – Contamination Release, HB-Line Scrap Recovery   

Facility   
D067 Separations HB-Line Facility Transuranic (TRU) Waste Certification Plan  
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D069 Separations HB-Line Low-Level waste Certification Plan Assessment Report (U)  
D070 Operational Safety Requirements Separations Area Operations Building HB-Line  
D072 SRS Solid Waste Container Management Plan (U)  
D073 U.S. Department of Energy (DOE) and Major Contractor Recommendations for  

Announcement and Distribution of Documents – Cassini Pu-238 Program Specifications for  
Plutonium Dioxide Powder for General Purpose Heat Source Fuel (U)  

D075 1992 Renewal application for a RCRA Part B Permit, Savannah River Site Volume   
XIII – TRU Pads Facility and Waste Certification Facility, Revision B, December 21, 1993  

D076 Technical Standard for the Management of Radioactive Waste at the SRP  
Storage/Disposal Facilities 643-7G, 643-29G, 709-2G  

D079 TRU Waste Acceptance Criteria for the Waste Isolation Pilot Plant  
D080 Los Alamos National Laboratory Transuranic Waste Characterization/Certification Program  

– Acceptable Knowledge Summary Report for Combustible…Resulting from 238Pu  
Fabrication Activities  

D082 “Passive Nondestructive Assay of Nuclear Materials”  
D083 Waste Characterization Sample Evaluation Guidance (U)  
D084 Technical Safety Requirements Savannah River Site – Solid Waste Management Facility  

(U)  
D085 Technical Standard for New HB-Line  
D086 Transmittal of SRS Audit Report of September 1989 to M.G. O’Rear  
D087 Waste Acceptance Criteria Certification Committee Audit Report of SRP Certification  

Activities, WIPP Project Office   
D088 Savannah River Certification Plan for Newly Generated, Contact-Handled Transuranic  

Waste  
D090 Test Authorization No. 2-917 for Cleanup of Room 311 Sumps  
D092 Low Level Radioactive Waste/Mixed Waste Certification Plan Separations HB-Line Facility  
D093 Backlog Waste Reassessment Baseline Book Waste Form 54 Filters and Filter Waste  
D094 National Spent Fuel Program Report of RCRA Characteristics of DOE-Owned Spent  

Nuclear Fuel  
D095 History of DuPont at the Savannah River Plant  
D098 SRP Thorium Processing Experience  
D099 Sample Schedule for HB-Line and the Compact Billet Line in 235-F  
D101 Works Technical Report for July 1977  
D105 Works Technical Report for May 1981  
D107 Active Well Neutron Coincidence Assays for U-235 Content in HB-Line Desicooler  

Repackage Campaign at the Savannah River Site  
D108 Analysis of Events Associated with First Charge of Desicooler Material  
D109 Draft Environmental Impact Statement for the Proposed Consolidation of  Nuclear    

Operations Related to Production of Radioisotope Power Systems  
D110 Westinghouse Savannah River Company Annual Report 2003  
D111 Westinghouse Savannah River Company Annual Report 2004  
D112 Annual Report Washington Savannah River Company 2005  
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D113 Washington Savannah River Company, Setting The Stage For Tomorrow, 2006 Annual  
Report  

D114 Neutralization of Plutonium and Enriched Uranium Solutions Containing Gadolinium as a  
Neutron Poison  

D115 Dissolution of FB-Line Residues Containing Beryllium Metal   
D116 Savannah River Site HB-Line Safety Analysis Report (U)  
D118 The Dissolution of Desicooler Residues in H-Canyon Dissolvers  
D120 Dissolution of Fissile Materials Containing Tantalum Metal  
D121 Citation Determination and Evaluation of Waste Incidental to Reprocessing  
D122 HB-Line Facility Transuranic (TRU) Waste Certification Plan  
D123 Nondestructive Gamma-Ray Assay Measurements on HB-Line Waste Items During  

October 2008  
D124 Systems Analysis – 200 Area Savannah River Plant. Chemical Separations Facilities  

Canyon Operations (UCNI)  
D125 Managing Low-Level Waste Purex Solvent Solutions Discarded from the Canyons  
D126 Waste Incidental to Reprocessing Citation Determination  

DR001 Discrepancy Resolution:  Physical Form Leaded Gloves  
DR005 F-Listed Pre-1990 HEPA Filters      
DR009 Radionuclides-Accountability Books versus Burial Ground Record  
DR010 Radiological Distribution-Go West Database versus Burial Ground Records  
DR013 Consolidation of waste streams  
DR015 Discrepancy Resolution:  Over-reporting of uranium isotopes  
DR017 Discrepancy Resolution:  Wooden-framed HEPA filters   
DR018 Discrepancy Resolution:  HEPA Filters (Sizes) from the HB-Line  
DR019 Discrepancy Resolution:  Application of Organic F- and D-Codes on HEPA Waste Stream    
DR020 Discrepancy Resolution for Toluene in Headspace Gas for SR-W027-221H-HET-C;    

SR-W027-221H-HET-D    
DR021 Waste Stream SR-W027-HBL-BOX, Historical and Current RCRA Characterization and   

Assignment of EPA Hazardous Waste Numbers   
DR022 Waste Stream SR-W027-221H-HOM, Historical and Current RCRA Characterization and   

Assignment of EPA Hazardous Waste Numbers   
DR024 Acceptable Knowledge Source Document Discrepancy Resolution – Boxes in Waste  

Stream SR-W027-221H-HET  
DR030 Discrepancy Resolution:  Waste Stream SR-W027-221H-HET Lot 192 Radiological  

Distribution  
M001 Requests for Equipment Retirement  
M009 TRU Waste Drum Data Sheet for Five Containers  
M011 Go West Database Query  
M012 Operations Pre-Plan Checklists (ADM-HB-4177)  
M014 Burial Ground Records and TRU Waste Package Data Forms  
M015 TRU Waste Container Characterization Forms (OSR 29-90)  
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M017 Unreviewed Safety Question (USQ) Process Screening Form HBLINE-97-0306  
M018 Handwritten Notes on HB-Line and Old B-Line TRU Waste Attributes  
M019 Handwritten Notes on HB-Line Assay  
M021 Dismantlement and Decontamination at the Savannah River Site  
M022 HB Line's New Facility Finishes First Campaign   
M023 Radiological Work Permit for packaging of a high rate HEPA filter from Room 514    
M024 Request/Approval for Deviation to SRS WAC Forms  
M026 SR-W027 DOE Waste Stream Questionnaire from DOE National Core Mixed and TRU  

Waste Data Requirements (from MITI)  
M028 History of Transuranic Waste Management at the Savannah River Site  
M029 EPA Potential Hazardous Waste Site Preliminary Assessment Part 1 - Site Information and  

Assessment  
M030 Characterization of SRP Retrievably Stored Transuranium Waste  
M031 01 Waste Management:  4J Long-Range Management of Solid Radioactive Waste  
M032 200 F/H Area Metallurgical Report  
M033 Stock Requests (drums, liners, gaskets)  
M034 Presentation:  Savannah River Site Mixed Waste Streams Data and Photo Catalog  
M037 Contingency Plan for Transuranic Waste Storage Pads and Experimental TRU Waste  

Assay Facility/Waste Certification Facility (ETWAF/WCF)  
M040 Presentation:  Savannah River Site Transuranic Waste Program  
M041 Presentation:  Savannah River Site Waste Characterization Plans  
M042 Expected Accomplishments in FY-1974  
M043 Table I:  Nuclear Safety Limits for Burial Ground TRU Storage  
M044 COBRA Conversion Table  
M045 Burial Ground Studies  
M046 Power Point Presentation:  Storage and Disposal History  
M047 TRU Waste  
M048 Fluorescent Tube Disposal Gets OK  
M050 Headspace Gas and Filter Vent Data from the Retrieval Vent and Purge Effort  
M051 MSDSs  
M052 COBRA Database Update  
M053 "TRU Waste Disposition Plan Notes" Binder  
M054 Miscellaneous SRS Maps and Location Information  
M055 Questions Regarding Drum Retrieval Plans  
M056 Old HB-Line Pu-238 Powder Can Inventory  
M057 Waste Acceptance Criteria for USF/HB-Line Waste Handling Facility  
M058 Notes - HB-Line TRU Waste  
M059 Pu-242 Sample Results  
M061 Figure 2 - Schematic of New HB-Line Plutonium-238  
M062 Old HB-Line Pu-238 Powder Can Inventory  
M063 Handwritten table of chemical information  
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M066 HB-Line AK Tracking Spreadsheet  
M069 HB-Line Process History 8/11/70 Through 10/25/74; Through 12/6/76  
M070 Pu-242 Load Out Data  
M071 Notes Taken 11-21-02 from H-Canyon, Visit to Mark Price, Technical Advisor  
M073 Accountability Book:  Uranium Receipts, Charges, Transfers  
M074 HB-Line Isotopics  
M076 Customer Sample Report, HB-Line Phase II Analytical Data  
M077 HB-Line LAP Analytical Data  
M078 HB-Line Phase III Product  
M079 Accountability Book:  Pu Oxide II  
M080 Accountability Book 7  
M081 Accountability Book 2  
M082 Clarification of Scrap Declaration  
M083 Storage Configurations, Mound Scrap Material that was Used in Cassini  
M084 Authorization to Ship Nuclear Materials  
M085 Burial Box Forms  
M088 Miscellaneous Presentations - WIPP/WAC Requirements and TRU Waste  
M089 Specification for Procurement of TRU Waste Storage Drums  
M092 Procurement Specification for ¾-Inch Diameter Drum Filter Vents (U)  
M094 Accountability Book 4  
M095 Accountability Book:  SR-IC-50 Topic 162.2, and MOUND Pu-238 Guide, Topic 18: Receipts  

and Waste to Burial Ground  
M096 Accountability Book:  Scrap Book II, Receipts, Dissolver Charges, Waste to Burial Ground  
M098 Low Level Mixed Waste Inventory from HB-Line, Post-1990  
M099 Chemical Inventory Data  
M101 Unclassified Isotopics Documentation for Mound Waste  
M108 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET   

(HB-Line)  
M109 Evaluation of 62 Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET   

(HB-Line)  
M110 Evaluation of 32 Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET   

(HB-Line)  
M111 Excel spreadsheet:  Volume percent organic analysis for SR-W027-221H-HET containers 
M112 Excel spreadsheet:  waste material parameter analysis for SR-W027-221H-HET waste   

stream  
M113 Excel Spreadsheet -- Radionuclide Analysis  
M115 TRU Waste Container Characterization Forms (OSR 29-90) for drum additions  
M122 Acceptable Knowledge Beryllium Assessment for CCP-SRS AK Reports 1 through 7  
M123 SRS Inventory Update  
M124 Evaluation of 119 Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET 

(HB-Line)  
M125 TRU Waste Container Characterization Forms (OSR 29-90) for drum additions 6/1/05  
M126 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET        

(HB-Line). May 19, 2006  
M127 29-90 Forms for drums Added May 19, 2006  
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M129 Calculation Cover Sheets and Backup Documentation for the Isotopic Distribution for  
Desicooler Material  

M131 INL-Built Nuclear Power Systems Crucial to Future Space Missions – A Growing Mission   
with High Visibility   

M132 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET    
(HB-Line)   

M133 Support Data for the Addition of Containers for SRS-4 Waste Stream    
SR-W027-221H-HET (HB-Line)     

M134 Material Safety Data Sheets (MSDS) for Decon Products in NOP     
M135 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET   
M136 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET added  

08/19/2008   
M137 Transuranic Waste Container Characterization Forms (29-90) for Drums Added 08/30/2008 
M138 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET, Dated  

September 26, 2008 and RTR Quick Screen Data Sheets for 4 Drums – SR63400X;  
SR63400Y; SR63400Y; and SR67051   

M140 Calculation Cover Sheet for RCRA Metals Determination for the Neptunium Oxide Facility's  
TRU Waste Stream  

M141 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET  
M142 Transuranic Waste Characterization Forms (29-90) for Drums Added 10/10/2008  
M143 29-90 Forms for Drums Added to SRS-AK-004, Revision 8; New Waste Streams   

SR-W027-221H-HET-C, Neut Kit Waste and SR-W027-221H-HET-D, Desicooler Waste  
M145 29-90s, Burial Ground Records, and Polybox Procedures for Waste Stream                    

SR-W027-221H-HEPA 
M149 Add Container Memo for HEPA Streams  
M150 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HEPA  
M151 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HEPA  
M152 Evaluation of Additional Containers for SRS-4 Waste Stream SR W027-221H-HEPA  
M153 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HEPA  
M154 Evaluation of Additional Containers for SRS-4 Waste Stream SR W027-221H-HEPA  
M155 Evaluation of Additional Containers for SRS-4 Waste Stream SR W027-221H-HEPA  
M156 VSDS Standard Map RSLS Survey CANY-M-20060926-22  
M158 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HEPA  
M159 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET   

(HB-Line)  
M160 Memo to Bettie Bush from B. P. Payne re:  Waste Characterization of FB-Line’s Sweepings  

Campaign  
M161 EAV/CIF Low level Waste Stream Characterization Forms (WITS)  
M163 Container-Specific Records (e.g., BGRs, 29-90 Forms, Black Box Repackaging Forms) for  

Containers Added to CCP-SRS-AK-004, Revision 11; Waste Stream SR-W027-HBL-BOX  
M164 Black Box Repackaging  
M165 Black Box Repackaging Data Sheets  
M166 Letter from Matthew Straus, United States Environmental Protection Agency, to Mr.  

Gregory J. Harvey, Newark Air Force Station, OH.    
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M167 Container-Specific Records (e.g., BGRs, 29-90 Forms) for SR-W027-221H-HOM  
Containers  

M170 Evaluation of Additional Containers for SRS-4 Waste Stream SR-W027-221H-HET  
M171 Burial Ground Records for 13 H-Canyon Drums  
M172 RTR Quick Screen Data Sheets for H-Canyon Drums  
M179 Add Container Memos for SR-W027-221H-HET-C  
M181 Miscellaneous Container Paperwork for Waste Stream SR-W027-HBL-BOX  
P001 Excess Permanganate, Technical Reference, Procedure Manual L3.11  
P002 CMC Analysis/Operation/ Maintenance OJT Guide, Trainee Study Guide  
P003 Proper Disposal of Hazardous Waste in RCA  
P004 H-Canyon/Of-H/Old B-Line Facility-Specific Waste Minimization Plan  
P005 Accessing High Radiation Areas (U)  
P006 Product Discard Above NOP Limits  
P007 Changing Internal Cabinet HEPA Filters and Cabinet Supply HEPA Filters, Phase I (U)  

P007A Changing Internal Cabinet HEPA Filter and Cabinet Supply HEPA Filter (U)  
P008 Returning Pu-239 TRU Waste to be Repackaged in the North Line Scrap Recovery and  

Waste Handling Cabinets (U)  
P009 Packaging and Sealing Contaminated HEPA Filters in Polyethylene Boxes (U)  
P010 Transporting, Storing, and Recording Waste Data for Plutonium (Pu)-239 (U)  
P011 TRU Waste Drum Data Sheet for Mixed Scrap (U)  
P012 Assay Waste on the Portable PHA  
P014 Packaging and Sealing TRU Waste in 55-Gallon Drums (U)  
P015 Cabinet Bag-port Operations (U)  
P016 Operations Pre-Plan Checklist/Pre-Job Briefing (U)  
P017 Operating Np/Pu-Oxide and Waste Handling Facility Glovebox Exhaust Fans (U)  
P018 Packaging HB-Line TRU Waste  
P022 Changing Gloves/Bags/Safety Covers Using Glove Ejection Tool (U)  
P023 Cleaning and Removing Plastic Huts (U)  
P024 Draining of Process Jacket Piping (U)  
P025 Flushing and Transferring Recovery Cabinet Sumps (U)  
P026 Handling TRU Waste (U)  
P027 Neutralization of Acidic Wipes (U)  
P030 Scrap Recovery Glovebox Exhaust Fan Operation (U)  
P031 Inspecting, Removing, and Installing Scrap Recovery Process Filter Media (U)  
P033 HB-Line Facility Flush Program (U)  
P034 TRU Waste Drum Data Sheet for Plutonium (Pu) 242 (U)  
P036 HB-Line Facility Process Filter Cleaning (U)  
P037 Changing HEPA Filters in Room 605/610 (U)  
P038 Dissolution of Pu-239 Scrap (Cold Runs) (U)  
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P041 Establishment of Fissile Waste Storage Arrays, Unassayed Waste Hold Down Locations,  
and Transport Zones (U)  

P042 Inspecting and Assembling 55-Gallon Waste Drum Units (U)  
P045 Packaging and Disposing of Dry Radioactive Waste  
P046 Special Products HB-Line; Chapters I, II, III, V, & VII  
P047 Repackaging of TRU Waste Drums Returned from the Solid Waste Disposal Facility  
P048 Sealing Fiberglass Boxes which Contain TRU Waste with TRIMCO Gasket  
P049 General Decontamination (U)  
P050 SRS Waste Acceptance Criteria:  E-Area, TRU Pads -- Transuranic Waste Acceptance  

Criteria  
P051 Storing TRU Waste in Concrete Containers  
P052 Drum Retrieval from TRU Pads 2-6 (U)  
P054 Storage of Transuranium (TRU) Waste  
P055 Shipping Waste to Burial Ground  
P056 Packing TRU Waste and Sealing in 55-Gallon Drums  
P057 Savannah River Plant, Management of Solid Radioactive Waste/Radiation and  

Contamination Control includes DPSOP 40: Burial Container Limits  
P058 Repackaging TRU Drummed Waste at 643-G  
P059 Handling Transuranium Waste in 221-H Canyon & 211-H Facility   
P061 Identifying TRU Drums With Missing Container ID Tags (U)  
P062 Burying Classified Waste at Building 643-G  
P063 Handling Radioactive Waste  
P064 Completing TRU Waste Burial Records  
P065 Using the H-Area B-Line PHA to Count Waste Containers  
P066 Gamma Pulse Height Analyzer Waste Monitor Worksheet  
P067 Cabinet Bag Port Operations  
P069 Packaging and Sealing Contaminated HEPA Filters in Polyethylene Boxes  
P070 Disposal of Non-acidic Contaminated Liquids  
P072 Neutralization of Polypropylene Wipes in Scrap Recovery   
P073 Completing TRU Waste Burial Records and TRU Waste Data Package  
P074 Packaging and Sealing Contaminated HEPA Filters in Polyethylene Boxes for Shipment to  

the Burial Ground  
P075 TRU Waste Drum Data Sheet  
P076 Ordering, Purchasing, and Handling of Blue Dot Chemical Products (U)  
P077 Handling Chemicals  
P078 Handling HB-Line Samples  
P080 Procedure Manual SS5-11: Evaluating Pu-238 Scrap Material for HB-Line Reprocessing  

(U)  
P081 Potassium Permanganate (KMnO4) Neutralization and Disposal  
P082 Neutralization of Polypropylene Filter Bags in Scrap Recovery (U)  
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P083 Neutralization of Phase II Non-filter Waste  
P084 Filter Change-out and Neutralizing Waste/Filters  
P088 Packaging TRU Waste and Sealing Drums  
P089 Shipping Waste to Burial Ground  
P090 Suspect Waste Management Program (U)  
P091 Packaging and Sealing TRU Waste in 83-Gallon Drums (U)  
P092 Packaging and Sealing the Standard Waste Box  
P093 Completing TRU Waste Burial Records and TRU Waste Data Package for Pu-239 (U)  
P094 Packaging Non-Process Cabinet TRU Waste and TRU Decontamination Waste into Drum  

liners  
P095 Operating the Gamma Pulse Height Analyzer for U-235 Waste  
P096 Operating Gamma Pulse Height Analyzer for Pu-238 Waste  
P097 Operating the Gamma Pulse Height Analyzer for Np-237 Waste  
P101 Installing and Removing Polypropylene Filter Bags  
P103 Handling of Low-Level Radioactive Solid Waste  
P104 Solids Rinsing, HB-Line (U)  
P105 Dissolution of Fissile Scrap  
P106 Absorbing Containerized Liquids  
P107 TRU Drum Remediation Process    
P108 Phase I Glovebox Cleanup and Neutralization of Acidic Wipes  
P109 Controls for Waste Containers that Require Further Processing & Procedure Change  

Request   
P110 TRU Drum Repackaging  
P111 MRS Operations (U)  
P112 TVEF Operations (U)   
P113 Packaging Phase I (Scrap Recovery) TRU Waste  
P115 Procedure:  Waste Operations for Scrap Recovery Cemented Waste  
P116 Procedure:  Processing Mixed Scrap Waste with Cement in a Glovebox  
P117 Procedure:  Processing Mixed Scrap Waste with Cement in North Line  
P119 Procedure 842 from the Phase I Scrap Recovery Manual:  Preparing Tantalum (Ta) for  

Bag Out  
P120 Procedure 843 from the Phase I Scrap Recovery Manual:  Tantalum (Ta) Bag Out  
P121 

 
Procedure 840 from the Phase I Scrap Recovery Manual:  Rinsing Tantalum (Ta) After  
Dissolution  

P122 Procedure 841 from the Phase I Scrap Recovery Manual:  Weighing Tantalum (Ta)  
P123 Bagport Operations Manual Sections 2.0, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.10, 8.1.2, 8.1.3,  

and 8.1.4  
P124 221/211-H Transuranic (TRU) Waste Characterization Plan  
P125 HB-Line Characterization of Transuranic (TRU) Waste  
P130 TRU Waste Container Remediation  
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P131 Transuranic (TRU) Waste Repackaging of Large Steel Boxes, Standard Large Boxes, and  
Other Miscellaneous Containers In H-Canyon Phase IIA.1  

P132 Cell 11 TRU Repackaging Operation  
P134 Packaging Sealed Containers With Liquid Waste (U)  
P136 Solid Waste Operating and Maintenance Procedures, F-Canyon Container Transfer  
P137 Standard Waste Box Operations (U), Data Collection  
P138 SWMF Blackbox Repackaging (U)  
P139 Shipment of TRU Containers From H-Canyon to SWMF  
P142 III 3013 Processing Manual:  502-SS HEU/U-233 Skull Oxide Scrap Normal Process (One  

to One)  
P144 Hazardous Waste Determination for the Exhaust 24” x 24” HEPA Filters from Room #311  

of Old HB-Line  
P5003 Phase I Scrap Recovery Manual – Moving DE-3013 Material and Blend Cans to the South  

Line – Oxides  
P5004 Phase I Scrap Recovery Manual – Processing DE-3013 Items into WIPP Blend  
P5005 Phase I Scrap Recovery Manual – Generating WIPP Blend Cans  
P5009 Shipping and Receiving Manual – Receipt of 9975 Shipping Containers From K-Area  
P5032 HB-Line WIPP Blending Demonstration Scope of Work  
P5038 Hazardous Waste Determination for Waste Generated During the K Area Interim  

Surveillance (KIS) Destructive Evaluation (DE) Evolutions  
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 Figure 1.  Savannah River Site Geographic Location  
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Figure 2.  Location of the 200-H Area and Burial Ground within Savannah River Site  
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Figure 3.  Savannah River Site E-Area Map  
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Figure 4.  History of SRS Waste Management Practices  
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Figure 5.  Timeline of Material Processing at the Scrap Recovery Facility  
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Figure 6.  Timeline of Material Processing at the Neptunium Oxide Facility  
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Figure 7.  Timeline of Material Processing at the Plutonium Oxide Facility  
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Figure 8.  Primary Operations in Scrap Recovery  
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Figure 9.  Flow Diagram for Old HB-Line Pu-238 Scrap Recovery  
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Figure 10.  Old HB-Line Np-237 Process Flow Diagram  
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Figure 11.  Flow Diagram Old HB-Line U-235-Pu-239 -Scrap Recovery  
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Figure 12.  Old HB-Line Pu-238 Process Flow Diagram  
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Figure 13.  Schematic of New HB-Line Plutonium Oxide Operation  
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Figure 14.  Typical H-Canyon Sampler  
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Figure 15.  Ion Exchange Bed for Use in Frame Equipment  
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1.0 EXECUTIVE SUMMARY 
 
This Acceptable Knowledge (AK) Summary Report has been prepared for the Central 
Characterization Program (CCP) for contact-handled (CH) transuranic (TRU) waste  
generated at the Mound Site in Miamisburg, Ohio and transferred to the Savannah 
River Site (SRS).  This report was prepared in accordance with CCP-TP-005, CCP 
Acceptable Knowledge Documentation (Reference 1), to implement the AK 
requirements of the Waste Isolation Pilot Plant Hazardous Waste Facility Permit, Waste 
Analysis Plan (WIPP-WAP) (Reference 2) and the DOE/WIPP-02-3122, Transuranic 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WIPP-WAC) 
(Reference 5). 
 
The WIPP-WAP AK requirements are addressed in CCP-PO-001, CCP Transuranic 
Waste Characterization Quality Assurance Project Plan (Reference 3).  The WIPP-WAC 
AK requirements are addressed in CCP-PO-002, CCP Transuranic Waste Certification 
Plan (Reference 7).  Additionally, this report provides the AK information required by 
CCP-PO-003, CCP Transuranic Authorized Methods for Payload Control  
(CCP CH-TRAMPAC) (Reference 11). 

   
The CCP is tasked with certification of TRU waste for transportation to and disposal at 
the Waste Isolation Pilot Plant (WIPP).  This report was developed in accordance with 
CCP-TP-005 (Reference 1), which describes how AK is collected, reviewed, and 
managed by the CCP.  The CCP is responsible for collection, review, and management 
of AK development in accordance CCP-TP-005 and reviews and approves this AK 
Summary Report.  CCP maintains responsibility for this AK Summary Report and all 
CCP-TP-005 generated forms and records as quality assurance (QA) records.  In 
addition, CCP maintains a copy of the “historical source documents” as Non-QA 
records.  
 
Waste stream SR-MD-PAD1 was generated at the Mound Site in Miamisburg, Ohio and 
transferred to the SRS between 1970 and 1972 for retrievable storage.  Most of the 
waste was stored on Pad 1, and a small amount was also stored on Pad 2.  For this AK 
Summary Report, the CCP investigated an initial population of 778 drums and boxes of 
various sizes.  Each container includes primarily organic and inorganic debris materials 
as well as small quantities of homogeneous solids.  This waste is being retrieved and 
characterized at SRS prior to shipment to WIPP.  The Mound waste shipped to SRS 
between 2001 and 2005 is addressed in a separate AK Summary Report,  
CCP-AK-SRS-8, Central Characterization Program Acceptable Knowledge Summary 
Report For Mound Site Transuranic Waste Stored at Savannah River Site Waste 
Streams:  SR-MD-HET, SR-MD-SOIL, SR-MD-HOM-A, SR-MD-HOM-C (Reference 13). 

 
This AK Summary Report, along with referenced supporting documents, provides a 
defensible and auditable record of AK for the designated waste streams from Mound.  
The references and AK sources used to prepare this report are listed in Section 7.0 and 
8.0, respectively.  The source documents are identified by alphanumeric designations 
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corresponding to a unique Source Document Tracking Number (i.e., C001, DR001, 
I001, M001, P001, and U001).  

  
This AK Summary Report includes information relating to the mission and process 
operations at Mound, waste identification and characterization, and waste management.  
This report also includes information regarding the physical form, radiological 
characteristics, and chemical contaminants of the waste, as well as prohibited items and 
packaging configuration.  Information contained in this report was obtained from 
numerous sources, including facility safety basis documentation, historical document 
archives, generator and storage facility waste records and documents, and interviews 
with cognizant personnel. 
 
This report and supporting source documentation provide the mandatory waste program 
and waste stream-specific information required by the WIPP-WAP (Reference 2). 
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2.0 WASTE STREAM IDENTIFICATION SUMMARY 
 
Site Where TRU Waste Was Generated and Stored 
 
Generation Location:  
Mound Site 
720 Mound Ave. 
Miamisburg, Ohio 45342 
U.S. Environmental Protection Agency (EPA) ID:  OH6890008984 
 
Storage Location: 
SRS 
Post Office Box 616 
Aiken, South Carolina, 29802 
EPA ID:  SC1890008989 
 
Facility Where TRU Waste Was Generated 
 
This waste was generated at the Mound site primarily in the Special Metallurgical (SM) 
Building.  A small amount may have been generated in the Research (R) Building.  
 
Facility Mission 
 
Mound was an integrated research, development, and production facility performing 
work in support of both the U.S. Department of Energy (DOE) weapons and energy 
programs.  The primary mission as it relates to the generation of TRU waste was the 
processing of plutonium (Pu)-238 for the fabrication of radioisotopic heat sources for 
space and military applications.  Pu-238 production operations started in 1961 and 
ended by 1980 (Refer to Section 4.2). 
 
Waste Stream 
 
The waste stream delineated in this AK Summary Report and its associated historical 
Transuranic Waste Baseline Inventory Report (TWBIR) and current  
DOE/TRU-12-3425, Annual Transuranic Waste Inventory Report - 2012 (ATWIR) 
(Reference 9) waste stream identification numbers are presented in Table 1, Waste 
Stream. 
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Table 1.  Waste Stream 
 

AK Waste Stream Number1  Historical TWBIR Number 2012 ATWIR Number  
SR-MD-PAD1 SR-W027-999-MD-HET SR-MD-PAD1 

1.  Waste stream number used in this AK Summary Report.  
 
Summary Category Group:   S5000 
 
Waste Matrix Code Group:   Heterogeneous Debris Waste  
 
Waste Matrix Code:    S5400, Heterogeneous Debris 
 
TRUPACT-II Content Codes   
(TRUCONs) (Reference 12):    SR 125/SR 225, SQ 125/SQ 225, 
        SQ 154 (TYPE III.1, high wattage) 
 
TRUPACT-III Content Code:   SR 425 
 
Layers of Confinement:    Maximum of 4 layers 
        
Waste Stream Description:   
 
Waste stream SR-MD-PAD1 is comprised primarily of numerous organic and inorganic 
debris waste items and generally consists of combustible, plastic, rubber, glass, and 
metal.  Waste items include High Efficiency Particulate Air (HEPA) filters containing  
asbestos filter media, fiberglass pre-filters, lime filters, hoods and hood fronts, large 
equipment (i.e., cut-off saw, evaporators, microscopes, presses, tanks), aerosol cans, 
batteries, bolts, dissolvers, metal beakers, hotplates, lathes, lead bricks, lead shot, nuts, 
pans, plastic and metal piping, plates, ring stands, spatulas, tables, plastic and metal 
tanks, valves, wrenches, glass flasks, glass and plastic sample vials, spun glass filters, 
cardboard, cartons, cloth rags, paper, wipes, wood, lead-lined gloves, gloves, o-rings, 
gaskets, tubing, evaporator and dissolver sludge, fused poly beads, and resin (Refer to 
Section 5.4.1). 
 
The two most prevalent radionuclides by mass for waste stream SR-MD-PAD1 are  
Th-232 and Pu-238, respectively (Refer to Section 5.4.2). 
 
Waste stream SR-MD-PAD1 is a mixed waste and contains a variety of toxic metals and 
organic solvents.  The EPA hazardous waste numbers (HWNs) assigned to this waste 
stream are D004, D005, D006, D007, D008, D009, D010, D011, D019, D022, D027, 
D028, D029, D030, D032, D034, D037, D043, F002, F004, and F005  
(Refer to Section 5.4.3). 
 
Prohibited items potentially present in waste stream SR-MD-PAD1 consist of sealed 
containers greater than four liters (i.e., five liter metal cans and inner 30- and  
55-gallon drums) and prohibited liquids both containerized and uncontainerized  
(Refer to Section 5.4.4). 
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Waste stream SR-MD-PAD1 includes waste originally packaged in 55-gallon drums and 
in various sizes of plywood boxes.  The steel drums are U.S. Department of 
Transportation (DOT) 7A, Type A containers (formerly identified as DOT 17C or 17H), 
and the wooden boxes are DOT 19A containers.  Inner packaging types may include 
plastic bags sealed with tape, 1-gallon polyethylene-coated paper cartons with lids 
secured with tape, ½-gallon and 1-gallon metal paint cans with press-fit lids, and 7-inch 
diameter by 8-inch high (~5 liters) metal cans with press-fit lids.  Waste may also be 
placed into a 30-gallon drum.  Historically, drums may have also been overpacked into 
plywood boxes.  Remediated waste may be packaged into a 55-gallon drum with or 
without a single vented drum bag and it may include an inner drum (e.g., 30-gallon 
drum).  The 55-gallon drum will have one of the following drum liner configurations 
depending on the remediation facility and the date of remediation:  no liner, a fiberboard 
liner, or a 90-mil polyethylene liner without lid.  Prior to remediation, drums may be 
overpacked into 85-gallon drums (also identified as 83-gallon drums) or a DOT 7A, 
Type A unlined standard waste box (SWB).  Plywood boxes are typically packaged into 
unlined SWBs or TRUPACT-III Standard Large Box 2s (SLB2s).  The plywood boxes 
are loaded into unlined SWBs or SLB2s, or the waste is removed from the plywood 
boxes and loaded directly (Refer to Section 5.5). 
 
The waste stream meets the definition of waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single 
process or activity.  This waste stream was generated during Pu-238 heat source 
production and associated research and development (R&D), plutonium recovery, 
analytical laboratory, decontamination and decommissioning (D&D), and liquid waste 
treatment operations (Refer to Section 4.4.2). 
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3.0 ACCEPTABLE KNOWLEDGE DATA AND INFORMATION 
 
TRU waste destined for disposal at WIPP must be characterized prior to shipment.  The 
WIPP-WAP (Reference 2) permits use of knowledge of the materials and processes 
that generate and control the waste, provided a clear and convincing argument about 
the characteristics of the waste is achieved.  The WIPP-WAC requires generator sites to 
use AK to determine if the TRU waste streams to be disposed at WIPP meet the 
definition of TRU “defense” waste, and to provide information concerning the 
radiological composition of a waste stream (Reference 5). 
 
The references and AK sources used to prepare this report are listed in Section 7.0 and 
8.0, respectively.  The AK sources referenced within this report by alphanumeric 
designations (e.g., C001, DR001, I001, M001, P001, and U001) correspond to the 
Source Document Tracking Number using the following convention: 
 
 C – Communications (e.g., interview notes) 
 DR – Discrepancy resolutions 
 I – Internal reports 
 M – Miscellaneous (e.g., unpublished data) 
 P – Published procedures and reports 
 U – Unpublished documents 
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4.0 REQUIRED PROGRAM INFORMATION 
 
This section provides the waste management program information required by the 
WIPP-WAP (Reference 2).  Included are a brief history of Mound, a summary of the 
missions, a discussion of the operations associated with the generation of the TRU 
waste in this waste stream, and descriptions of the TRU waste management programs 
at both Mound and SRS.  Attachment 1 for the waste stream (created in accordance 
with procedure CCP-TP-005) provides a list of TRU waste management program 
information required to be developed as part of the AK record (Reference 1).  This 
document satisfies those requirements. 

 
4.1 Facility Location and Description 
 
4.1.1 Facility Location 
 
The Mound Site is located in Miamisburg, Ohio about 10 miles southwest of Dayton and 
31 miles north-northeast of Cincinnati.  A map showing the location of Mound is 
included as Figure 1, Mound and Surrounding Ohio Area, at the end of this report 
(References P023, P044, P056, and P064). 
 
The Mound waste described in this report is currently managed by SRS.  SRS occupies 
portions of Aiken, Barnwell, and Allendale counties on the western border of South 
Carolina.  SRS is located approximately 25 miles southeast of Augusta, Georgia.  The 
Mound waste is located at the E-Area TRU waste storage pads located near the center 
of SRS.  Maps denoting the location of SRS and the E-Area TRU waste storage pads 
are included as Figure 2, Savannah River Site, and Figure 5, Savannah River Site  
E-Area (Reference 10). 
 
4.1.2 Facility Description 
 
Mound is located on a 306 acre site overlooking Miamisburg and the Great Miami River.  
The property is characterized by two high areas divided by a minor valley.  Most of the 
buildings are located on the northwest high area known as the Main Hill.  A few 
buildings are located on the southeast high area known as the SM-PP Hill.  Several 
other buildings are located on the lower elevated area south of the Main Hill.  A 
photograph of Mound, and a map showing the buildings and areas in which TRU waste 
was generated and stored are included as Figure 3, Photograph of Mound, and  
Figure 4, Mound TRU Waste Generating Facilities (References P036, P044, P053, 
P064, and P066).  A brief description of the specific areas and buildings at Mound that 
generated this waste stream is provided below (Reference P020).  
 
SM Building – The SM facility became operational in 1961 and was the original building 
used for Pu-238 processing until operations were transferred to the Plutonium 
Processing (PP) Building in 1967.  Initial D&D of SM Building began in August 1968 and    
ceased in August 1972 (References M042, P036, P053, P054, P055, and P056). 
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R Building – The R facility was built in 1948 and was initially used for R&D for the     
polonium (Po)-210 program.  The polonium program was phased out by 1971.  
Plutonium (Pu)-238 research began in about 1959.  Most of the Pu-238 work ended in 
about 1978.  The major R&D programs in R Building included (References I090, M042, 
and P054): 
 
 Fabrication of Po-210 neutron sources and thermoelectric generators 

 
 Separation of plutonium from irradiated U-238 
 
 Separation of actinium (Ac)-227 from irradiated radium (Ra)-226 
 
 Separation of protactinium (Pa)-231 from residues of previous uranium 

processing 
 
 Separation of thorium (Th)-230 from residues of previous uranium processing 
 
 Fabrication of alpha and neutron sources; Pu-238, Pu-239, americium (Am)-241 
 
 Examination of U-235, U-238, Pu-239, Am-241, neptunium (Np)-237, and curium 

(Cm)-244 for use as reactor fuels 
 
 Separation of strontium (Sr)-90 and yttrium (Y)-90 
 
 Separation of Pa-231 and Pa-233 
 
 Fabrication of Pu-238 heat sources for thermoelectric generators 
 
 Separation of U-234 from aged Pu-238 
 
 Tritium (H-3) research 
 
4.2 Mission 
 
Mound was an integrated research, development, and production facility performing 
work in support of both DOE weapons and energy programs.  The mission as it relates 
to the generation of this waste stream was the processing of Pu-238 for the fabrication 
of radioisotopic heat sources for space and military applications.  Pu-238 production 
operations started in 1961 and ended by 1980 (References I036, I043, I090, M025, 
M027, P058, P063, and P064). 
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4.2.1 Defense Waste Assessment 
 
The WIPP-WAC (Reference 5) requires generator sites to use AK to determine if the 
TRU waste streams to be disposed at WIPP meet the definition of TRU “defense” 
waste.  Based on guidance from the DOE, a TRU waste is eligible for disposal at WIPP 
if it has been generated in whole or part by one of the atomic energy defense activities 
listed in section 10101(3) of the Nuclear Waste Policy Act of 1982 (NWPA) 
(Reference 6).   
 
The atomic energy defense activities that apply to TRU wastes generated by Mound 
operations are defense nuclear materials productions and defense research and 
development.  The waste in this waste stream was shipped to SRS for storage between 
October 1970 and October 1972 (References C003, C023, M075, and U015).      
 
The Transit program was a defense program that produced Pu-238 heat sources used 
in United States Navy navigational satellites launched between 1961 and 1972 
(References I043, M017, P097, and P116).  Pu-238 heat sources were also produced 
for non-defense applications, such as meteorological satellites and the Apollo moon 
missions; however, Pu-238 contaminated waste from non-defense activities was not 
separated from the waste from defense work and is therefore commingled 
(References I030, I032, M014, M042, and P097). 
 
4.2.2 Spent Nuclear Fuel and High-Level Waste Assessment 
 
Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act (Reference 
14) prohibits the disposal of spent nuclear fuel and high-level waste as defined by the 
NWPA (Reference 6) at WIPP.  According to the NWPA, spent nuclear fuel is “fuel that 
has been withdrawn from a nuclear reactor following irradiation, the constituent 
elements of which have not been separated by reprocessing.”  The DOE Radioactive 
Waste Management manual (Reference 15) expands on this definition to clarify that 
“Test specimens of fissionable material irradiated for research and development only, 
and not production of power or plutonium, may be classified as waste, and managed in 
accordance with the requirements of this Order when it is technically infeasible, cost 
prohibitive, or would increase worker exposure to separate the remaining test 
specimens from other contaminated material.”  High-level waste is defined by the 
NWPA as “the highly radioactive material resulting from the reprocessing of spent 
nuclear fuel, including liquid waste produced directly in reprocessing and any solid 
material derived from such liquid waste that contains fission products in sufficient 
concentrations, and other highly radioactive material that the Commission, consistent 
with existing law, determines by rule requires permanent isolation.”  Mound did not have 
a reactor, and the waste does not contain irradiated fuel elements withdrawn from a 
reactor (References P081 and P111).  R&D work was conducted in R and SW  
(Semi-Works) buildings involving separation of plutonium from uranium and fission 
byproducts in liquid and sludge materials received from Hanford and Oak Ridge.  
However, this work was done between 1948 and 1953 and did not generate waste in 
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this TRU waste stream (References I090 and P054).  Therefore, the waste is not a 
spent nuclear fuel, not high-level waste, nor a waste historically managed as high-level 
waste, and is eligible for disposal at WIPP as TRU waste (Reference14). 
 
4.3 Description of Waste Generating Process 
 
A general description of operations that have generated TRU waste in each facility is 
provided in Table 2, General Facility Operations (References I090 and P054).   
 
Table 2.  General Facility Operations 
 

Facility Operation 
SM Production of Plutonium-238 heat sources 

Plutonium recovery 
Liquid waste treatment 
Analytical laboratory 
Research and development 
Decontamination and decommissioning 

R Plutonium-238 heat source research 
Analytical laboratory 
Metallurgical analysis 
Decontamination and decommissioning 

 
Several other buildings at Mound have historically generated TRU waste, but are 
assumed not to have generated the waste described in this AK Summary Report.  
PP Building, which became operational in 1967, had its own operation for plutonium 
recovery and likely would not have shipped recoverable debris materials to SRS 
(References C036, C037, and C038).  SW Building had R&D facilities that generated 
TRU waste, but the heat source research was done in R Building, not SW.  The Waste 
Disposal Building was a liquid waste treatment facility, and would not have generated 
solid wastes requiring plutonium recovery.  A more detailed description of the specific 
operations that generated each waste stream is described in Section 5.3.   
 
4.4 TRU Waste Management 
 
Materials were evaluated at Mound by scanning techniques (e.g., gamma scanning) to 
determine if they were above or below authorized discard limits for Pu-238.  Materials 
below the Pu-238 discard limit were declared waste.  Materials above the Pu-238 
discard limit were considered residues and were processed to recover the plutonium 
(References I090, M072, and P119). 
 
Associated with the SM Building plutonium operations were several drum storage areas 
adjacent to the SM Building.  From 1961 to 1966, at least three areas west, south, and 
southwest of the SM Building were used for open storage of drums and boxes of 
plutonium wastes.  The plutonium wastes included materials destined for plutonium 
recovery as well as disposal.  In 1966, the use of open storage areas was curtailed and 
the plutonium waste packages moved to Building 31.  From 1961 to 1963, significant 
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quantities of solid recoverable plutonium waste were generated that did not go to the 
plutonium recovery because methods and facilities for recovery did not exist.  Plutonium 
wastes were packaged into 30-gallon poly-lined steel drums and saved for future 
processing.  These 30-gallon drums were stored along the west side of SM Building.  In 
June 1964, these drums were moved to the open field area south of the SM Building.  
At least one of the drums was found to be rusted through and was overpacked into a 
55-gallon drum.  The integrity of the other drums was also questionable because of their 
rusty condition and an extensive effort of overpacking the 30-gallon drums into 
55-gallon drums in the field was started in January 1965.  The waste packages 
remained at the gravel pad location until April 1966, at which time the drums and boxes 
were transferred to the SM Drum Storage facility in Building 31.  The relocation of the 
recoverable waste packages was completed in April 1966 (Reference I090). 
 
During the period of 1970 to 1972, Mound arranged for the transfer of material 
containing more than 10 kilograms of Plutonium-238 to SRS as potentially recoverable 
material.  Recovery of the plutonium by SRS was determined not to be economically 
justifiable.  Subsequently, the material was declared waste and placed in concrete 
boxes and concrete culverts on Pads 1 and 2 at the SRS burial ground and covered 
with dirt (References C023, I093, M071, M073, M075, P118, and U015).  The material 
was declared waste in 1972 prior to the enactment of the Resource Conservation and 
Recovery Act (RCRA) in 1976.  Pad 1 is currently under RCRA Interim Status and is 
categorized as a Miscellaneous Unit.  Pad 2 waste, which was retrieved and moved to 
TRU Pad 9, is included in the SRS Part A RCRA Permit Application.  SRS is managing 
this waste as hazardous waste but had not assigned specific EPA HWNs (Reference 
I092).  This AK Summary Report was originally drafted in 2005 but was put on hold until 
a decision was reached on retrieval of this waste.  SRS has now assigned EPA HWNs 
to this waste stream in the SRS TRU Waste Characterization (TWC) database based on 
the draft AK Summary Report.  Retrieval of this waste began in 2009.     
 
As previously stated, the drums and plywood boxes were placed in concrete boxes and 
concrete culverts on Pads 1 and 2 at the SRS burial ground.  These boxes are 
constructed of reinforced concrete with outside dimensions of 8.5 feet by 6.5 feet by 
11.5 feet high with 6-inch thick walls and lid.  Each box weighs 15 tons.  The culverts 
are constructed of reinforced concrete with an outside diameter of 7 feet and a height of 
7.6 feet with 6-inch walls (References P118 and U015).  
 
4.4.1 Types and Quantity of TRU Waste Generated 

 
The waste stream described by this report has been characterized as TRU mixed waste 
and initially consisted of approximately 248 cubic meters of waste packaged in 778 
drums and boxes of various sizes (References I092 and U015).  The current number of   
containers by container type is provided in Section 5.2.  The specific containers in this 
waste stream are provided in the Waste Containers List (Refer to Section 6.0). 
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4.4.2 Correlation of Waste Streams Generated from the Same Building and Process 
 
The WIPP-WAP defines a waste stream as waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single 
process or activity.  Based on a review of AK documentation, one waste stream has 
been delineated for the Mound waste shipped to SRS between October 1970 and 
October 1972.  The rationale for delineating this waste stream is discussed below. 
 
Waste stream SR-MD-PAD1 was generated in Buildings SM and R (References C036, 
C037, and C038).  Historical assay of these containers was conducted by Mound to 
quantify Pu-238 (Reference U015).  It is therefore assumed that the waste was 
generated during Pu-238 heat source production in SM and R Buildings and during 
associated plutonium recovery, liquid waste treatment, R&D, analytical laboratory, and 
D&D operations (as described in Sections 4.3 and 5.3).  The waste has also been 
categorized as a single Waste Matrix Code (as described in Section 5.4.1.1) and has 
been classified entirely as TRU mixed waste (as described in Section 5.4.3).  This 
waste stream is assigned to ATWIR identification number SR-MD-PAD1 (Reference 9).     
Based on the rationale above, waste stream SR-MD-PAD1 meets the WIPP-WAP 
waste stream definition, and further delineation of this waste stream is either unfeasible 
or unnecessary.  
 
Waste in SR-MD-PAD1 is similar to SR-MD-HET in that both waste streams include 
waste from SM and R Building D&D.  However, waste from SR-MD-HET is primarily 
from D&D, while waste from SR-MD-PAD1 is primarily from production operations.       
Waste from SR-MD-PAD1 includes material from the initial D&D of SM Building which 
began in August 1968 and ceased in August 1972 (References M042, P036, P053, 
P054, P055, and P056).  Waste stream SR-MD-HET includes material from the later 
D&D of several buildings, which SM and R Buildings are included, from approximately 
1978 through 2005 (Reference I092).  The Mound waste shipped to SRS between  
2001 and 2005, waste stream SR-MD-HET, is not included in this AK Summary Report 
(Reference 13). 
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4.5 Waste Identification and Categorization 
 

4.5.1 Physical Form Identifiers 
 

Mound assigned material codes to cans of wastes and residues to identify the physical 
nature of the material.  A review of container data indicates that these codes were 
associated only with drums containing canned waste.  In many instances, cans with 
different material codes were combined in the same drum.  Past experience has also 
shown that material codes were sometimes incorrectly applied, and there may also be 
other materials mixed with the coded material (e.g., 801 combustible cans could include 
some metal or glass).  Material codes identified in container data include  
(References C038, DR001, P119, U015, and U017): 
 
 801 – Combustibles (e.g., wood, rags, paper, cartons) 
 802 – Glovebox gloves and o-rings 
 803 – Noncombustibles (e.g., metal) 
 804 – Noncombustibles (e.g., plastic, rubber)  
 805 – Filters (asbestos glovebox filters and other asbestos items) 
 808 – Evaporator and dissolver sludge 
 809 – Resin 
 810 – Noncombustibles (e.g., glassware) 
 813 – Spun glass filters and fiberglass filters 
 
These codes were not assigned to boxed wastes or to drums that do not contain 
canned waste.  Items that were too large to fit into a No. 10 can (~5 liters), such as 
process equipment and piping, were placed directly into a drum or box.  The drums 
were labeled as WD for Whole Drums.  There were 28 drums of the initial population of 
778 Mound containers that had unknown content.  These drums were identified as NL, 
(Not Listed), on Mound printouts.  A code was not assigned to boxes; however, a brief 
description of the waste was provided (Refer to Section 6.0) (Reference U015). 
 
4.6   Waste Certification Procedures 
 
In the CCP under which the subject waste stream will be certified for shipment to WIPP, 
CCP-TP-005 (Reference 1), directs compilation and confirmation of AK.  CCP certifies 
TRU waste under the program described in CCP-PO-002 (Reference 7). 
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5.0 REQUIRED WASTE STREAM INFORMATION 
 
This section presents the mandatory AK for waste stream SR-MD-PAD1 required by the 
WIPP-WAP (Reference 2).  Attachment 1 for waste stream SR-MD-PAD1 (created in 
accordance with procedure CCP-TP-005) provides a list of TRU waste stream 
information required to be developed as part of the AK record (Reference 1).   
  
5.1 Area and Building of Generation 
 
Waste stream SR-MD-PAD1 was generated in Buildings SM and R (References C036, 
C037, and C038). 
 
5.2 Waste Stream Volume and Period of Generation 
 
Waste stream SR-MD-PAD1 was shipped from Mound to SRS between October 1970 
and October 1972.  Since actual dates for each container are unknown, the period of 
waste generation, from 1959 through 1972, is based on the earliest date of facility 
operation (1959 for R Building) and the end date for shipments of this waste from 
Mound to SRS.  Operations in SM Building began in 1961, and Pu-238 heat source 
research in R Building began in 1959.  The current volume of this waste stream is 
provided in Table 3, Waste Stream SR-MD-PAD1 Volume by Container Type 
(References I092, P054, and U015).  However, the estimated volume may change 
based on container remediation and repackaging activities.  The specific containers are 
provided in the Waste Containers List (Refer to Section 6.0). 
 
Table 3.  Waste Stream SR-MD-PAD1 Volume by Container Type 
 

Container Type Number of Containers Total Volume (m3) 
55-Gallon Drum  968 203.28  
85-Gallon Drum1 34 10.88  
Plywood Boxes (various sizes) 15 12.75  
Standard Large Box 2 26 192.14  
Standard Waste Box 113 212.44  
 1,156 631.49   

1.  Also identified as an 83-gallon drum.    

 
5.3 Waste Generating Activities 
 
Waste stream SR-MD-PAD1 was generated in the SM Building during Pu-238 heat 
source production and associated plutonium recovery, liquid waste treatment, R&D, 
analytical laboratory, and D&D operations.  In the R Building, waste stream  
SR-MD-PAD1 was generated during Pu-238 heat source research, analytical 
laboratory, metallurgical analysis that would ensure the containment and stability of heat 
source materials in Radioisotopic Thermoelectric Generator (RTG) systems, and D&D 
operations. 
 



CCP-AK-SRS-9, Rev. 4 Effective Date:  07/11/2013 
CCP Acceptable Knowledge Summary Report Page 21 of 62 
 

Controlled 
Copy 

5.3.1 Plutonium-238 Heat Source Production 
 
SM Building was originally designed to convert liquid plutonium nitrate solution received 
from SRS into metallic plutonium for use in a variety of programs, mainly the Systems 
for Nuclear Auxiliary Power (SNAP) heat source units.  The first reduction of metallic 
Pu-238 was achieved in R Building in the spring of 1960.  The metal production process 
was transferred to SM Building in 1961 (References I090 and P054). 
 
In the metal production process, plutonium nitrate solution was precipitated with oxalic 
acid.  The plutonium oxalate was filtered, and the filtrate was returned to plutonium 
recovery.  The plutonium oxalate precipitate was washed and dried.  The oxalate was 
placed in a platinum crucible and converted to plutonium tetrafluoride using hydrogen 
fluoride gas.  The plutonium tetrafluoride was transferred to a magnesium crucible, and 
finely divided calcium metal and iodine were added.  The crucible was placed in a steel 
reduction bomb, and the assembly was purged thoroughly with argon gas and then 
sealed with a bolt-on cover.  The bomb assembly was placed in an induction furnace 
and heated to approximately 1,600°C.  After the bomb was allowed to cool to room 
temperature, it was opened, the Pu-238 metal was broken away from the slag and 
crucible, and the metal was cleaned with a brush to remove adherent slag and calcium 
metal.  The slag and calcium metal were sent to plutonium recovery, and will not be in 
this waste stream.  The clean plutonium metal then went to the foundry.  The nitric acid 
wash solution and the slag from the reduction process were sent to plutonium recovery.  
The crucible went through a leaching process to recover the residual Pu-238.  The 
solution went to plutonium recovery and the crucibles were packed and shipped for 
burial as high-risk waste, because they were a line-generated material.  The plutonium 
metal “button” was placed in a crucible, and the metal was melted and poured into a 
mold that had the shape of a truncated cone.  After the metal cooled, it was removed 
from the mold and was ready to be encapsulated.  All solid materials coming in contact 
with plutonium in this process were treated to recover plutonium.  A process flow  
diagram for the production of Pu-238 metal is presented in Figure 6 (Reference I090).  
 
The metal production process ended in 1965 and was replaced by the “microsphere” 
process which used powdered plutonium dioxide received from SRS.  The plutonium 
dioxide material was first dissolved in a mixture of nitric-hydrofluoric acids.  After 
dissolution, the resulting plutonium nitrate solution was adjusted with nitric acid.  If 
necessary, a valence adjustment was made, and the resulting solution was treated with 
ammonium hydroxide to precipitate plutonium hydroxide.  The solution was filtered, and 
the plutonium precipitate was washed with dilute ammonium hydroxide solution.  The 
washed precipitate was then vacuum dried and then air dried overnight.  The dried 
plutonium precipitate was crushed to produce a fine powder.  The powder was fed 
through a plasma torch, producing microspheres of uniform size that went directly to the 
hot press facility.  The microsphere process, which was transferred to PP-Building in 
1967, is very similar to the Pressed Plutonium Oxide (PPO) shard process described in 
the following section (References I090 and P054). 
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5.3.2 Research and Development 
 
Heat source R&D work was conducted in both R and SM Buildings.  In addition to the 
metal and microsphere production operations described above, other heat source 
operations were developed in the 1960s.  The two primary operations developed were 
the Plutonium-Molybdenum Cermet (PMC) process and the PPO shard process.  The 
PMC process received sintered plutonium dioxide shards that were then hot-pressed 
into disks, machined to required dimensions, and coated with molybdenum 
hexafluoride.  The PPO process hot-pressed plutonium dioxide shards into spheres.  In 
1969, the PMC process went into production in PP Building.  PPO production 
operations in PP Building began in 1970 (Reference P054). 
 
The PPO process began by dissolving Pu-238 dioxide in a mixture of nitric-hydrofluoric 
acids.  After dissolution, the resulting plutonium nitrate solution was adjusted with nitric 
acid.  If necessary, a valence adjustment was made, and the resulting solution was 
treated with ammonium hydroxide to precipitate plutonium hydroxide.  The solution was 
filtered, and the plutonium precipitate was washed with dilute ammonium hydroxide 
solution.  The washed precipitate was then vacuum dried and then air dried overnight.  
The dried plutonium precipitate was crushed to produce a fine powder.  The powder 
was sieved and placed in a controlled atmosphere furnace at an atmosphere of 
oxygen-16.  The material was heated to produce a sintered Pu-238/oxygen-16.  The 
sintered oxide was then hot-pressed where a sphere was fabricated.  The die body was 
sprayed with colloidal graphite and then charged with plutonium dioxide particles.  The 
die was loaded into the press, and the hot press chamber was evacuated.  A sphere of 
plutonium dioxide was formed at a temperature of 1,480°C.  The plutonium dioxide 
sphere was removed from the die, weighed, and gauged.  The sphere was placed in a 
controlled atmosphere furnace and treated with oxygen-16 at 700°C, and then placed in 
a vacuum furnace at a temperature of 1,200°C and allowed to outgas.  The sphere was 
then encapsulated.  Encapsulation involved welding a machined metal cover over the 
sphere.  Encapsulation materials included iridium, graphite, tantalum, titanium, and 
Hastelloy (an alloy of cobalt, molybdenum, chrome, tungsten, and iron).  A process flow 
diagram for the PPO process is presented in Figure 7 (References I090 and P054).   
 
The initial steps of the PMC process were identical to the PPO process.  Plutonium 
dioxide underwent dissolution with nitric acid and hydrofluoric acid followed by a 
hydrogen ion concentration and valance adjustment using nitric acid.  Precipitation took 
place using ammonium hydroxide, and the plutonium precipitate was separated from 
the supernatant liquid by filtration.  The precipitate was washed with dilute ammonium 
hydroxide and then dried.  The dried precipitate was sized and then sintered in a 
furnace at 1,200°C.  Sintering took place in an atmosphere of oxygen-16.  The sintered 
plutonium dioxide material was then coated with molybdenum.  After molybdenum 
coating, the material was pressed into discs using a hot die press.  This cermet material 
was machined into discs.  The discs were then assembled into the heat source 
capsules.  The assembly of the machined cermet elements into containment capsules 
involved tungsten inert gas and electron beam welding of metal and metal alloy 
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containers and internal components.  Materials used in fabrication included Inconel, 
tantalum, platinum-rhodium, yttrium, and iridium.  A process flow diagram for the PMC 
process is presented in Figure 8 (References I090 and P054). 
 
5.3.3 Plutonium Recovery 
 
Plutonium-238 heat source operations resulted in line-generated byproducts and waste 
materials that were evaluated for appropriate treatment, recovery, and disposition.  The 
recovery of Pu-238 represented a significant element of the plutonium program.  
Plutonium recovery operations are illustrated in Figure 9 (Reference I090). 
 
During the first years of SM operation, plutonium-bearing solutions were accumulated in 
holding tanks.  Aqueous liquids included nitric and hydrofluoric acids, hydroxylamine, 
sodium carbonate, ferrous sulfamate, and sodium hydroxide used in leaching and 
dissolution operations.  Caustic wastes were generated when ammonium hydroxide 
was used to precipitate plutonium from the solution.  These solutions were processed in 
a steam evaporator, and the evaporator condensate was processed by an ion exchange 
column.  This system was taken out of service in 1962.  From 1963 to 1968, the 
plutonium recovery process for aqueous wastes consisted of two ion exchange 
columns.  The effluent from the ion exchange columns was sent to an in-line glovebox 
evaporator (References I090 and P054). 
 
The major steps in recovery of plutonium from solids included physical and chemical 
processing elements.  The physical process included ultrasonic wash, evaporation, and 
filtration.  Simple washing and leaching of glovebox material occurred in the process 
since the beginning of the program.  Chemical processing elements included 
dissolution, precipitation, fusion, incineration, ion exchange, and fluorination.  The 
chemical processing of solids began in 1964.  Incineration did not become part of the 
operations until 1965.  In gloveboxes, solid objects contaminated with plutonium would 
be washed or leached in water or acid solutions, such as nitric and hydrofluoric acids, 
hydroxylamine, sodium carbonate, ferrous sulfamate, and sodium hydroxide, with the 
aid of ultrasonic cleaning equipment.  The wash water and leachate were sent to 
plutonium recovery.  High temperature-fired plutonium oxide and ceramic RTG 
materials not meeting product specifications were dissolved in a mixture of nitric and 
hydrofluoric acid or underwent fusion with pyrosulfate.  Glass fiber filters were dissolved 
in a hydrofluorinator-pressurized vessel, and the volatile silicon tetrafluoride generated 
in the process was removed using a caustic scrubber.  The highly acidic solutions 
containing plutonium were sent to the plutonium recovery process.  Other solid 
materials containing recoverable plutonium or off-specification RTG material that 
resisted efforts at dissolution would undergo pyrosulfate fusion followed by dissolution 
(References I090 and P054). 
 
Combustible wastes generated in the glovebox line were processed in one of two ways. 
During production, if paper towels or rags accumulated significant quantities of Pu-238, 
the thermal energy released by the plutonium would cause the towel or rag to start 
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smoldering.  The glovebox operator would put the towels and rags in an open-topped 
metal can and allow the process to continue.  After a period of time, the can contained a 
carbonized ash that contained plutonium oxide.  The volatile pyrolysis products were 
swept from the glovebox and, after HEPA filtration, were discharged to the atmosphere 
through the building's stack.  All other combustible wastes including paper, wood, 
leaded neoprene gloves, and in-line glovebox HEPA filters were treated in an 
incinerator installed in a glovebox.  The incinerator consisted of a large steel tub that 
was heated by means of a natural gas burner.  The atmosphere in the glovebox and 
incinerator chamber was depleted of oxygen; therefore, the process was identical to that 
described earlier except for the fact this pyrolysis process took place at a very high 
temperature.  The gaseous pyrolysate from the incinerator was scrubbed using a 
sodium hydroxide solution.  The pyrolysate, after scrubbing and glass fiber/asbestos 
filtration, was discharged to the atmosphere through the building stack.  The ash 
residue from the incinerator was sent back for dissolution and leaching           
(Reference I090). 
 
5.3.4 Support Laboratories 
 
Operations in support of the Pu-238 heat source programs included analytical 
laboratory and metallurgical laboratory operations conducted in R and SM Buildings.  
Specific analytical procedures included titrations, alpha counting, atomic absorption, 
and mass spectroscopy.  Th-232 was often used to simulate plutonium because the 
physical characteristics are similar.  The volume of waste generated by the analytical 
laboratories is very small.  Solid wastes included glass, paper, and plastic contaminated 
with Pu-238 and Pu-239.  Numerous chemicals (Refer to Table 7) were used during 
these operations including nitric acid, hydrofluoric acid, mercury, and complexing agents 
(e.g., ethylenediaminetetraacetic acid, and citrates) (References C036, C037, C039, 
and P054). 
 
5.3.5 Decontamination and Decommissioning 
 
Waste stream SR-MD-PAD1 includes some waste from D&D of SM Building.  Initial 
D&D of SM Building began in August 1968 and ceased in August or September 1972 
when it became progressively more difficult and costly to remove the small amount of 
plutonium remaining in the structure (References P036, P055, and U016).  This waste 
stream does not include waste from D&D of the Pu-238 heat source laboratories in R 
Building as these areas did not undergo D&D until the late-1970s (Reference P054). 
 
D&D consisted of the methods discussed hereafter.  Process equipment inside a 
glovebox was cleaned by washing the external surfaces with water from a high pressure 
cleaning unit.  All services connected to a glovebox (e.g., piping) were then dismantled 
(References C037 and U016).  Gloveboxes and fume hoods were cleaned manually 
(e.g., sand paper, paint remover, or rags with nitric acid solutions) (Reference C037) or 
with a high pressure cleaning unit.  To eliminate the expense and hazards of removing 
process equipment from the glovebox, the inside of the glovebox was filled with 
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polyurethane foam (References P036, P055, and U016).  It is thought that foam may 
not have been used in this way for the material that was sent to SRS as potentially 
recoverable because of the problems the foam inside the glovebox would create for 
subsequent plutonium recovery.  However, this is not certain (References C037 and 
C039).  Additional foam was used to stabilize gloveboxes in the shipping container 
(Reference U016). 
 
Stainless-steel (SS) process tanks were emptied of their contents, and then cut up and 
packaged.  Vacuum and acid transfer SS piping (3/8-inch to 1-inch diameter) located 
overhead in the building crawl space was removed in 20-foot sections.  The pipe 
sections were fed into a glovebox where they were cut into shorter lengths before being 
packaged.  Small tools such as brushes were used to clean the piping.  One of the last 
operations was the removal of the building HEPA filters and interior filter bank parts 
(Reference U016). 
 
5.3.6 Liquid Waste Treatment 
 
The SM waste treatment facility was located in room SM-1 and was used to process 
low- and high-risk wastes generated by plutonium production and plutonium recovery 
operations.  The SM Building was phased out in 1967-1968 with the completion of a 
new plutonium facility in Building 38, also known as the PP Building.  The treatment 
plant was in operation from the start of plutonium operations in 1961 until the waste 
transfer pipelines were installed from the SM to the WD buildings in 1967 
(References I090 and P054).   
 
In the first few years of the SM Building’s operations, all high-risk aqueous wastes were 
processed in SM-1 for possible plutonium recovery.  Plutonium-bearing acidic solutions 
were accumulated in holding tanks in SM-1 and processed in a steam evaporator.  This 
waste was highly acidic, containing nitric and hydrofluoric acids.  The evaporator 
condensate was then processed by an ion exchange column, and the effluent from the 
ion exchange column was treated as either low-risk waste or released to the storm 
sewer.  This system was taken out of service in late 1962, and the processing of 
high-risk wastes was curtailed.  When Mound began to distinguish between recoverable 
and disposable high-risk wastes, the plutonium aqueous recovery operations were 
moved out of the waste treatment area into the process area.  High-risk liquids 
generated by the sorting operations were transferred to SM-1 for processing.  No 
information was developed as to the characteristics of this waste and the quantity 
treated in SM-1.  The disposable low-risk wastes were processed for offsite disposal, as 
described below (References I090 and P054). 
 
The low-risk alpha wastewater from Pu-238 production and recovery operations was 
transferred to two 1,000-gallon underground influent tanks located on the west side of 
SM Building adjacent to SM-1.  Wastewater was transferred from the influent tanks to a 
1,000-gallon mixing tank in room SM-1.  Calcium chloride and ferrous sulfate were 
added to the mixing tank, followed by the addition of activated carbon.  Sodium 
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hydroxide was used to adjust the solution in the mixing tank to pH 11.  A precipitate 
formed as a consequence of the pH change and the contents of the tank were 
transferred to a 500-gallon clarifier at a rate of approximately 3 to 5 gallons per minute.  
Water was drawn from the clarifier at a rate of 3 to 5 gallons per minute with a targeted 
output of 3 gallons per minute.  When the sludge blanket in the clarifier reached the 
desired depth, the clarification process was stopped.  The water from the clarifier was 
siphoned off, filtered using cartridge flow-through filters, and then pumped to a 
1,000-gallon holding tank.  The treated water in the holding tank was sampled and the 
activity of the water was determined.  If the activity was below the Radioactivity 
Concentration Guide (RCG) value of 5 x 10-6 microcuries per milliliter the treated liquid 
was considered suitable for discharge to the SM storm sewers and the plant drainage 
ditch.  If the activity of the treated liquid exceeded the RCG value, the waste was 
returned to the first step of the treatment process and underwent a second cycle of 
treatment(References I090 and P054). 
 
5.3.7 Metallurgical Analysis 
 
Metallurgical analysis of plutonium compounds was performed with Pu-238, Pu-239, 
and some Po-210 early in the program, especially in conjunction with the heat source 
programs.  The highly corrosive Pu-238 compounds demanded alternative exploration.  
These materials were very fine oxide particles (References I090 and P054). 
 
From 1959 to 1960, the initial plutonium program was conducted in R Building.  During 
this early phase, the program's effort was to understand the chemistry and metallurgy of 
Pu-238.  During this phase of the program in the R Building, the majority of the wastes 
generated were solid materials.  The glovebox atmosphere could not tolerate water 
vapor or oxygen.  Therefore, water was not a significant ingredient in the process 
activity or in the generation of liquid wastes.  The small quantities of liquid waste that 
were generated came from decontamination operations associated with production, 
glovebox operations, and the workplace.  These aqueous wastes were solidified without 
prior treatment, packaged in 30-gallon drums, and shipped to the SRS for plutonium 
recovery.  The gloveboxes in R-120 that were used for plutonium studies were 
eventually removed from service, packaged in a cargo trailer, and remained at Mound 
for approximately a year before being shipped offsite (References I090 and P054). 
 
5.4 Type of Wastes Generated 
 
This section describes the process inputs, Waste Matrix Code assignment, radionuclide 
contaminants, and hazardous waste determinations for waste stream SR-MD-PAD1. 
 
5.4.1 Material Input Related to Physical Form 
 
Waste stream SR-MD-PAD1 is comprised primarily of numerous organic and inorganic 
debris waste items and generally consists of combustibles, plastic, rubber, glass, and 
metal. 
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Waste items contained in drums and boxes include the following (References C010, 
C020, M074, P119, U015, U016, and U017): 
 
Boxed Waste 
 

 HEPA filters containing asbestos filter media (generally 24-inch by 24-inch) 
 

 Lime filters 
 

 Hoods and hood fronts 
 

 Large equipment (i.e., cut-off saw, evaporators, microscopes, presses, tanks) 
 

 “Hot” building trash in bags 
 
Drummed Waste 
 

 Metals:  aerosol cans, batteries, bolts, dissolver, beakers, hopper, hotplates, 
lathe, lead bricks, lead shot, nuts, pans, piping, plates, ring stands, spatulas, 
table, tanks, valves, wrenches  

 
 Glass:  flasks, sample vials, spun glass filters  

 
 Other inorganics:  evaporator and dissolver sludge  

 
 Cellulosics:  cardboard, cartons, cloth rags, paper, wipes, wood  

 
 Rubber:  lead-lined gloves, gloves, o-rings  

 
 Plastics:  gaskets, piping, sample vials, tanks, tubing  

 
 Other organics:  resin, fused poly beads  

 
 Filters:  HEPA filters with asbestos media and pressed hardboard or metal 

frames.  May also include fiberglass pre-filters.  
 
Real-Time Radiography (RTR) or visual examination (VE) will be performed to verify 
that the contents coincide with the waste in this waste stream. 
 
5.4.1.1 Waste Matrix Code 
 
The waste matrix code was assigned to this waste stream based on the evaluation of 
AK information relating to the physical form of the waste.  The primary source of 
information is a 1979 report that provides a description for every container 
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(Reference U015).  Other sources of information included generator interviews, 
procedures, and technical reports. 
 
As shown in the previous section, waste stream SR-MD-PAD1 is comprised primarily of 
numerous organic and inorganic debris waste items and generally consists of cellulosics 
(e.g., cloth), plastic, rubber, glass, and metal.  Individual containers in this waste stream 
contain less than 50 percent, by volume, homogeneous solids (i.e., evaporator and 
dissolver sludge) (References I092 and U015). 
 
Based on this evaluation, Waste Matrix Code S5400, Heterogeneous Debris, is applied 
to this waste stream.  The definition of this Waste Matrix Code is provided in the 
DOE/LLW-217, DOE Waste Treatability Group Guidance (Reference 4).  This category 
includes waste that is at least 50 percent, by volume, debris materials that do not meet 
the criteria for assignment as either an Inorganic Debris (S5100) or Organic Debris 
(S5300). 
 
5.4.1.2 Waste Material Parameters (WMPs) 
 
Based on the physical description of this waste provided in Section 5.4.1, the following 
WMPs are potentially associated with waste stream SR-MD-PAD1 (Reference 2):  
 
 Aluminum-based metals 
 Iron-based metals 
 Other metals 
 Other inorganic materials 
 Cellulosics 
 Rubber 
 Plastics (waste materials) 
 Inorganic matrix (i.e., evaporator slag) 
 Organic matrix (i.e., resin, fused poly beads) 
 Steel (packaging materials) 
 Plastic (packaging materials) 

 
To estimate the WMPs for waste stream SR-MD-PAD1, waste descriptions from the initial  
a Mound Pad 1 Inventory were evaluated by their Content Codes (Refer to Section 4.5.1 
and Section 6.0) for 739 55-gallon drums and 39 boxes of various sizes.  There were 
three drums (10153, 10174, and 10220) that were listed in the 1979 Towler Report 
(Reference U015) as "Drum contains residues from processing areas (SS beakers, 
valves, other metal containers, plastic, glass).  No general category fits.”  These three 
drums were removed from the WMP population due to the inability to determine how 
much of each item is present in the container.  There were an additional 28 55-gallon 
drums that have Content Code NL on the inventory, so these drums were not included in 
the determination of the WMP percentages (Reference U015).  This inventory, which is 
the only information available for the Mound drums and boxes, gives general waste 
descriptions and volumes on a  
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container-by-container basis.  However, of the 739 drums and 39 boxes, only 29 of the 
boxes had any information on the container’s weight.  To estimate WMP’s for waste 
stream SR-MD-PAD1, the Content Codes were assigned to one of the WMP 
Descriptions.  For example, if the Content Code for a container was given as  
801 – Combustibles (e.g., wood, rags, paper, cartons), the container was assigned the 
WMP Description of Cellulosics.  To account for the difference in the weight of different 
types of materials, the volume of the container was multiplied by the density of the type of 
material in the container to get an estimate of the weight of the containers.  An analysis of 
these data was performed, the results of which are presented in Table 4, Waste Stream 
SR-MD-PAD1 Waste Material Parameters.  This evaluation is documented in a 
memorandum (included with Attachment 6 completed per CCP-TP-005) (Reference 1). 
 
Table 4.  Waste Stream SR-MD-PAD1 Waste Material Parameters 
 

WMP Description Weight Percent Weight Percent Range 
 Iron-based Metals/Alloys   35.3% 0 - 100%   
 Aluminum-based Metals/Alloys   0.1% 0 - 100%   
 Other Metals   45.2% 0 - 100%   
 Other Inorganic Materials   14.4% 0 - 100%   
 Cellulosics   3.6% 0 - 100%   
 Rubber   0.5% 0 - 29.4%   
 Plastics (waste materials)   0.9% 0 - 100%   
 Organic Matrix   <0.1%   0 - <0.1%  
 Inorganic Matrix   <0.1%   0 - <0.1%  
 Soils/gravel   <0.1% 0 - <0.1%  
TOTAL INORGANIC 95.0%      
TOTAL ORGANIC 5.0%      

 
5.4.2 Radiological Characterization 

 
A 1979 report from SRS identifies the mass of Pu-238 in each of the Mound waste 
containers.  The plutonium content of the waste was measured by gamma scanning 
techniques.  Early Mound estimates of accuracy were ±30%, but were later revised to 
±50% (References M074, U015, and U016). 
 
The Pu-238 mass for each container from the 1979 report was entered into the TWC 
database.  Based on the isotopic composition of heat source plutonium; Pu-239,  
Pu- 240, Pu-241, and Pu-242 masses were calculated and entered into the SRS 
database (References I092 and U015).  
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The plutonium had the following approximate mass isotopic composition  
(References I044, I090, I093, P054, and U015): 
 
Heat Source Plutonium 
Pu-238 80.0 – 80.4 % 
Pu-239 15.5 – 16.5 % 
Pu-240 2.5 – 3.1 % 
Pu-241 0.6 – 1.0 % 
Pu-242 0.08 – 0.5 % 
 
Trace amounts of Pu-236 may also be present in heat source plutonium.  Also, since 
heat source research at Mound began in 1959, some of the plutonium contamination 
may be 50 years old by the time the waste is retrieved and characterized.  As a result, 
the U-234 content (Pu-238 daughter) will be present in significant gram quantities.  
Other daughter products that may be present include Am-241, Np-237, and Th-232 
(References I090 and P054).   
 
Using an age of 50 years, the plutonium will have the following approximate mass 
isotopic composition: 
 
Heat Source Plutonium 
Pu-238 54.2 % 
Pu-239 15.9 % 
Pu-240 3.0 % 
Pu-241 0.1 % 
Pu-242 0.1 % 
Am-241 0.5 % 
U-234  26.2 % 
 
5.4.2.1 Radiological Distribution for Waste Stream SR-MD-PAD1 

 
Based on the above historical radiological information, Pu-238 and Pu-239 were  
originally identified as the prevalent radionuclides by mass for the waste stream with   
U-234 expected to be present in significant quantities due to the decay of   
Pu-238 (References C045, I090, I092, M078 and P054).  However, certified CCP  
nondestructive assay (NDA) was used in lieu of historical data for this waste stream.   
WIPP-certified NDA data is considered to be superior because it is based on direct  
measurement of the waste and it is evaluated to confirm it is correct   
(Reference DR004).  
 
To determine isotopic ratios for waste stream SR-MD-PAD1 as a whole, the total gram 
value for each individual radionuclide reported during certified CCP NDA was divided by 
the total mass of all radioactive constituents in the waste stream and converted to a 
percentage.  This result is listed as “Total Radionuclide Wt%.”  To determine the 
radionuclide weight percent range for individual containers, the radiological mass in 
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each container in the waste stream was summed.  The mass of each individual 
radionuclide in a container was divided by the total radiological mass for that container 
and converted to a percentage.  The minimum and maximum results are listed as 
“Radionuclide Wt% Range for Individual Containers.”  The individual radionuclide gram 
values were converted to activity, and the same process was applied to determine 
“Total Radionuclide Ci%” and “Radionuclide Ci% Range for Individual Containers” 
(Reference DR004).  Other radionuclides that were reported in the historical radiological 
data but not detected in CCP NDA, or that are potentially present in small quantities 
based on AK documentation, are shown at the bottom of Table 5, Waste Stream  
SR-MD-PAD1 Radiological Characterization (References C045, I092, M078, and U015).  
  
As shown in Table 5, Th-232 is the most prevalent radionuclide by mass, and Pu-238 is 
the second most prevalent radionuclide by mass (Reference DR004).  As illustrated 
below, some containers will not include the waste stream predominant radionuclides but 
may include other radionuclides expected in this waste stream.  This radiological 
evaluation is documented in the NDA Memorandum for this waste stream (included in 
CCP-TP-005, Attachment 7). 
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Table 5.  Waste Stream SR-MD-PAD1 Radiological Characterization  
 

Radionuclide  
Total 

Radionuclide 
Wt%1,6 

Radionuclide 
Wt% Range for 

Individual 
Containers2,6 

Total 
Radionuclide 

Ci%3,6 

Radionuclide 
Ci% Range for 

Individual 
Containers4,6 

Expected 
Present 
(Yes/No) 

WIPP Required Radionuclides 
Am-241 0.25% 0% - 5.08% 0.18% 0% - 1.93% Yes 
Pu-238 27.71% 0% - 72.90% 97.89% 0% - 99.98% Yes  
Pu-239 8.96% 0% - 90.25% 0.12% 0% - 46.76% Yes  
Pu-240 3.14% 0% - 92.80% 0.15% 0% - 30.66% Yes  
Pu-242 0.23% 0% - 24.25% Trace 0% - 0.01% Yes  
U-233 Trace 0% - Trace Trace 0% - Trace Yes 
U-234 13.26% 0% - 43.98% 0.02% 0% - 0.16% Yes 
U-238 16.91% 0% - 99.93% Trace 0% - 0.48% Yes  
Cs-137 Trace 0% - Trace Trace 0% - 0.01% Yes5  
Sr-90 Trace 0% - 3.06% 0.02% 0% - 30.06% Yes5 

Additional Radionuclides 
Am-243 Trace 0% - 0.21% Trace 0% - Trace Yes 
Cm-243 Trace 0% - Trace Trace 0% - Trace Yes 
Cm-245 Trace 0% - Trace Trace 0% - Trace Yes 
Co-60 Trace 0% - Trace Trace 0% - Trace Yes 
Cs-134 Trace 0% - Trace Trace 0% - Trace Yes 
Eu-152 Trace 0% - Trace Trace 0% - Trace Yes 
Eu-154 Trace 0% - Trace Trace 0% - Trace Yes 
Np-237 0.19% 0% - 29.01 Trace 0% - Trace Yes 
Pu-241 0.08% 0% - 1.63% 1.63% 0% - 42.49% Yes 
Ra-226 Trace 0% - 0.05% Trace 0% - Trace Yes 
Th-232 28.51% 0% - 99.69% Trace 0% - Trace Yes 
U-232 Trace 0% - Trace Trace 0% - Trace Yes 
U-235 0.75% 0% - 44.80% Trace 0% - Trace Yes  

Other Radionuclides Not Reported but May Be Present in Trace Amounts7 
Ac-227 Cm-244 H-3 Pa-231 Pa-233 Po-210  
Pu-236 Th-230     
1. This listing indicates the total wt% of each radionuclide over the entire waste stream. 
2. This listing is the wt% range of each radionuclide on a container-by-container basis. 
3. This listing indicates the total activity (Ci) percent of each radionuclide over the entire waste stream. 
4. This listing is the Ci percent range of each radionuclide on a container-by-container basis. 
5. Sr-90 cannot be quantified by gamma spectroscopy.  Its value is calculated based on measured Cs-137 values.  

A Sr-90/Cs-137 scaling factor of 1.0 is used to calculate Sr-90. 
6. “Trace” indicates <0.01 wt% or Ci% for that radionuclide. 
7. These radionuclides were not detected in CCP NDA for this waste stream but were historically processed in SM 

and R Buildings at Mound; therefore, they may be present in this waste stream.  Only trace amounts are 
assumed to be present. 

 

5.4.3 Chemical Content Identification – Hazardous Constituents 
 

The subject waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the South Carolina 
Department of Health and Environment Control.  As discussed in Section 4.4, this 
material was declared waste in 1972 prior to the enactment of the RCRA.  SRS 
originally managed this waste as hazardous waste but had not assigned specific EPA 
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HWNs (Reference I092).  CCP assigned EPA HWNs to waste stream SR-MD-PAD1 
based on a review of available AK documentation to identify chemical usage and 
potentially hazardous materials that may have been introduced into the waste stream.  
AK was collected from a variety of sources, including technical reports, waste 
inventories, and generator interviews.  SRS has now assigned EPA HWNs to this waste 
stream in the SRS TWC database based on this AK Summary Report, except for the 
addition of EPA HWN F003.  Several F003-listed solvents were identified; however, the 
waste stream will not exhibit the characteristic of ignitability and F003 is not assigned.  
Table 6, Waste Stream SR-MD-PAD1 Hazardous Waste Characterization Summary, 
summarizes the potential hazardous chemical contaminants, and associated EPA 
HWNs applicable to the waste stream.  Material Safety Data Sheets have been 
compiled for commercial products (References C007, C009, C010, C011, C012, C016, 
C019, C020, C036, C037, C038, C039, I008, I011, I045, I067, I090, M004, P020, P054, 
P065, P081, P095, P111, P119, U003, and U017). 
 

Table 6.  Waste Stream SR-MD-PAD1 Hazardous Waste Characterization Summary 
 

EPA HWN Constituent 
Toxicity Characteristic Metals 

D004 Arsenic 

D005 Barium 

D006 Cadmium 

D007 Chromium 

D008 Lead 

D009 Mercury 

D010 Selenium 

D011 Silver 

Toxicity Characteristic Organics 

D019 Carbon tetrachloride 

D022 Chloroform 

D027 1,4-Dichlorobenzene 

D028 1,2-Dichloroethane 

D029 1,1-Dichloroethylene 

D030 2,4-Dinitrotoluene 

D032 Hexachlorobenzene 

D034 Hexachloroethane 

D037 Pentachlorophenol 

D043 Vinyl chloride 

F-Listed Organic Solvents 

F002  ortho-Dichlorobenzene 

 F002 Methylene chloride 
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Table 6.  Waste Stream SR-MD-PAD1 Hazardous Waste Characterization Summary 
(Continued) 
 

EPA HWN Constituent 
F-Listed Organic Solvents 

F002 Tetrachloroethylene 

F002 1,1,1-Trichloroethane 

F002 1,1,2-Trichloroethane 

F002 Trichloroethylene 

F002 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 

F004 Nitrobenzene  

F005 Benzene 

F005 Carbon disulfide 

F005 2-Ethoxyethanol 

F005 Isobutanol 

F005 Methyl ethyl ketone 

F005 2-Nitropropane 

F005 Pyridine 

F005 Toluene 

 
A list of materials and chemicals identified during this assessment are provided in  
Table 7, Waste Stream SR-MD-PAD1 Material and Chemical Inputs.  It should be noted 
that comprehensive chemical inventories (Reference P096) were originally included in 
Table 7.  However, the associated chemicals were removed because the inventories 
were dated 20 years after this waste was generated and no information is present 
linking these chemicals to the waste stream. 
 



CCP-AK-SRS-9, Rev. 4 Effective Date:  07/11/2013 
CCP Acceptable Knowledge Summary Report Page 35 of 62 
 

Controlled 
Copy 

Table 7.  Waste Stream SR-MD-PAD1 Material and Chemical Inputs 
 

Chemical EPA 
Number Use References 

Acetone N/A 

SM for cleaning
Ultrasonic cleaning in R Building 
SM and R wastewater 
Chemical used in SM and R Buildings 

C008, C010,  
C016, I090,  
P020, P065 

Ammonium hydroxide N/A SM heat source production and
plutonium recovery

I090, P100  

Arsenic D004 Analysis in R Building P020 

Barium (e.g., Rods) D005 

Analysis in R Building
Present in Material Code 824 
Moderator 
Chemical used in SM and R Buildings 

C016, C036, 
I008, I011,  
I067, M004,  
P020, U003  

Benzene F005 Chemical used in SM and R Buildings C011, C016 
n-Butyl alcohol N/A Chemical used in SM and R Buildings C016  

Cadmium  (e.g., metal, 
oxide, shot) D006 

Analysis in R Building 
Present in Material Code 824 
Chemical used in SM and R Buildings 

C009, C016,  
I008, I011,  
I067, M004,  
P020, U003 

Calcium (e.g., metal) N/A SM heat source production I090 
Carbon disulfide F005 Chemical used in SM and R Buildings C016  

Carbon tetrachloride D019 Solvent extraction in R Building
Chemical used in SM and R Buildings C016, I090  

Chloroform D022 Chemical used in R Building separations 
research

P020 

Chromium (e.g., metal, 
oxide) D007 

Analysis in R Building 
Present in Material Code 824 
Chemical used in SM and R Buildings 

C009, C016,  
I008, I011,  
I067, M004,  
P020, U003  

Cobalt (e.g., oxide, 
powder) N/A Source material and identified as a 

contaminant
C003, C011,  
I045 

Cyclohexanone N/A Chemical used in SM and R Buildings C016  
1,4-Dichlorobenzene D027 Chemical used in SM and R Buildings C016  
ortho-Dichlorobenzene F002 Chemical used in SM and R Buildings C016 
1,2-Dichloroethane D028 Chemical used in SM and R Buildings C016 
1,1-Dichloroethylene D029 Chemical used in SM and R Buildings C016  
2,4-Dinitrotoluene D030 Chemical used in SM and R Buildings C016  
Ethanol N/A SM for cleaning

Ultrasonic cleaning in R Building 
SM wastewater

C008, I090,  
P020 

2-Ethoxyethanol F005 Chemical used in SM and R Buildings C016  
Ethyl acetate N/A Chemical used in SM and R Buildings C016  
Ethyl benzene N/A Chemical used in SM and R Buildings C016  
Ethyl ether N/A Chemical used in SM and R Buildings C016  
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Table 7.  Waste Stream SR-MD-PAD1 Material and Chemical Inputs (Continued) 
 

Chemical EPA 
Number Use References 

Hexachlorobenzene D032 Chemical used in SM and R Buildings C016  
Hexachloroethane D034 Chemical used in SM and R Buildings C016  

Hydrofluoric acid N/A SM heat source production, plutonium 
recovery, and analytical operations 

C036, C037,  
I090

Isobutanol F005 Chemical used in SM and R Buildings C016  
Isopropanol N/A SM wastewater I090 

Lead (e.g., metal, oxide) D008 

Analysis in R Building 
Component of bricks, circuit boards (with 
lead solder), granules, rubber gloves, and 
shot 
Present in Material Codes 824 and 827 

C012, C020,  
C036, C037,  
I011, I067,  
I090, P020,  
P081, P111, 
U003 

Mercury (e.g., metal, 
oxide) D009 

Analysis in SM Building and R Building 
Component of batteries, thermometers, and 
switches 
Present in Material Codes 803, 805, 810, 
811, 813, 824, 826, 827

C010, C019,  
C036, C037,  
C039, I011,  
I067, P020,  
U003 

Methanol N/A 
SM and R wastewater
Degreasing in SM 
Chemical used in SM and R Buildings 

C010, C016,  
C020, I045,  
I090, P065 

Methyl ethyl ketone F005 Chemical used in SM and R Buildings C011, C016  
Methyl isobutyl ketone N/A Chemical used in SM and R Buildings C016 

Methylene chloride F002 
Solvent extraction in R Building
Ultrasonic cleaning in R Building 
Chemical used in SM and R Buildings 

C016, I090,  
P020 

Nitric acid N/A SM heat source production, plutonium 
recovery, and analytical operations 

C036, C037,  
I090 

Nitrobenzene F004 Chemical used in SM and R Buildings C016  
2-Nitropropane F005 Chemical used in SM and R Buildings C016  
Oxalic acid N/A SM heat source production I090 
Pentachlorophenol D037 Chemical used in SM and R Buildings C016  
Pyridine F005 Chemical used in SM and R Buildings C016  

Selenium D010 
Analysis in R Building 
Present in Material Code 824 
Chemical used in SM and R Buildings 

C016, I008,  
I011, I067,  
M004, P020,  
U003 

Silver D011 

Analysis in R Building 
Present in Material Code 824 
Silver solder 
Chemical used in SM and R Buildings 

C009, C036,  
C037, C038,  
I008, I011,  
I067, M004,  
P020, U003 

Sodium hydroxide N/A SM plutonium recovery I090 
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Table 7.  Waste Stream SR-MD-PAD1 Material and Chemical Inputs (Continued) 
 

Chemical EPA 
Number Use References 

Tetrachloroethylene F002 Chemical used in SM and R Buildings C011, C016  

Titanium tetrachloride N/A 
Detected in trace amount during container 
repackaging  

DR002  

Toluene F005 Chemical used in SM and R Buildings C011, C016 

1,1,1-Trichloroethane F002 Solvent extraction in R Building
Chemical used in SM and R Buildings C016, I090  

1,1,2-Trichloroethane F002 Chemical used in SM and R Buildings C016  

Trichloroethylene F002 
SM and R wastewater 
Degreasing in SM 
Chemical used in SM and R Buildings 

C007, C010,  
C011, C016,  
I045, I090,  
P065

1,1,2-Trichloro-1,2, 
2-trifluoroethane F002 Chemical used in SM and R Buildings C016 

Trioctylphosphine oxide 
(TOPO) N/A Solvent extraction in R Building  I090  

Vinyl chloride D043 Chemical used in SM and R Buildings C016  

Xylenes N/A Scintillation counting
Chemical used in SM and R Buildings C011, P064 

  

Note:  Some of these chemicals may exhibit the characteristic of ignitability, corrosivity, and/or reactivity in their pure 
form.  Based on a review of process operations documentation and liquid waste management practices, ignitable, 
corrosive, and reactive materials were not disposed of in the waste stream.  Containers with prohibited liquids 
identified during RTR or VE will not be eligible for WIPP disposal without being remediated. 
 

5.4.3.1 F-Listed Constituents 
 
As shown in Tables 6 and 7, F001-, F002-, F003-, F004-, and F005-listed solvents were 
identified in AK source documentation.  Many of these constituents are known to have 
been used for their solvent properties, and therefore meet the definition of an F-listed 
waste in Title 40 of the Code of Federal Regulations (CFR) Part 261.31, Identification 
and Listing of Hazardous Waste (Reference 16).  For those constituents where a use 
was not specifically identified, it is assumed that they were used as solvents.  Therefore, 
EPA HWNs F002, F004, and F005 are applied to waste stream SR-MD-PAD1  
(References C007, C009, C010, C011, C016, I045, I090, P020, and P065). 
 
Although several F001-listed solvents were used at Mound, EPA has provided a 
regulatory clarification that the F001 listing is only appropriate when the listed solvents 
are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale (Reference 8).  Based on a review of the AK 
documentation, this waste was not generated from large-scale degreasing operations 
and these operations were not present in Buildings SM and R.  Therefore, F001 is not 
assigned to this waste stream (References C009, I090, and P054). 
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Several F003-listed solvents were identified as potentially present in this waste stream 
as contaminants of debris waste (Refer to Table 7).  However, F003-listed solvents are 
listed solely for ignitability, and this waste stream does not exhibit the characteristic of 
ignitability because the solvents are not in liquid form.  Therefore, waste stream  
SR-MD-PAD1 is not an F003-listed hazardous waste (Reference 8). 
 
5.4.3.2 Toxicity Characteristic Metals 
 
As shown in Tables 6 and 7, the toxicity characteristic metals listed in  
40 CFR 261.24 have been identified in the container contents and in other AK 
documentation (Reference 16).  Since data are not available that demonstrate the 
concentration of these constituents is less than the toxicity characteristic regulatory 
level, EPA HWNs D004, D005, D006, D007, D008, D009, D010, and D011 are applied 
to waste stream SR-MD-PAD1 (References C009, C010, C012, C016, C019, C020, 
C036, C037, C038, C039, I008, I011, I067, I090, M004, P020, P081, P111, and U003). 
 
5.4.3.3 Toxicity Characteristic Organics 
 
As shown in Tables 6 and 7, several toxicity characteristic organics listed in  
40 CFR 261.24 have been identified in AK documentation (Reference 16).  Since data 
are not available that demonstrate the concentration of these constituents is less than 
the toxicity characteristic regulatory level, EPA HWNs D019, D022, D027, D028, D029, 
D030, D032, D034, D037, and D043 are applied to waste stream SR-MD-PAD1  
(References C016, I090, and P020). 
 
As described in Section 5.4.3.1, F001 is only appropriate when solvents such as carbon 
tetrachloride are used in a large-scale degreasing operation such as cold cleaning or 
vapor degreasing on an industrial scale (Reference 8), which did not occur at Mound.  
Therefore, EPA HWN D019 is assigned to this waste stream (References C009 and 
I090). 
 
F-listed HWN have been assigned for benzene, methyl ethyl ketone, nitrobenzene, 
pyridine, tetrachloroethylene, and trichloroethylene.  Since the more specific F-listed 
EPA HWNs have been assigned for these compounds, D018 (benzene) D035 (methyl 
ethyl ketone), D036 (nitrobenzene), D038 (pyridine), D039 (tetrachloroethylene), and 
D040 (trichloroethylene) are not assigned to the waste stream (Reference 8). 
 
5.4.3.4 K-Listed Waste 
 
Waste stream SR-MD-PAD1 does not include any of the manufacturing process wastes 
from the specific industries or sources listed in 40 CFR 261.32 (Reference 16). 
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5.4.3.5 U- and P- Listed Wastes 
 
Waste stream SR-MD-PAD1 does not contain a discarded commercial chemical 
product, an off-specification commercial chemical product, or a container residue or spill 
residue thereof as defined in 40 CFR 261.33 (Reference 16). 
 
Numerous U- and P-listed chemicals were identified in Mound facilities; however, none 
of the AK documentation reviewed indicates that pure product or unused chemicals 
were placed into TRU waste.  EPA HWN P015, beryllium powder, was listed for Material 
Type Code 811 (Reference I011).  Material Type Code 811 is sludge material that did 
not dissolve by normal recovery processing; however, this material is not present in this 
waste stream.  Small pieces of beryllium metal were used in the SM laboratories 
gloveboxes.  However, if present, this type of beryllium contamination does not meet the 
definition of a P-listed waste because it is not in unused powder form.  In addition, any 
beryllium present will only be in trace amounts less than one percent by weight of the 
waste in each payload container.  Hydrofluoric acid had several uses in heat source 
production, plutonium recovery, and analytical operations.  The review of the AK source 
documentation did not identify the disposal of unused hydrofluoric acid or disposal of 
materials contaminated with spills of this acid; therefore, the EPA HWN U134 is not 
assigned.  Therefore, this waste stream is not assigned U- or P-listed EPA HWNs 
(References C016, DR001, I090, P054, P119, U015, and U017). 
 
5.4.3.6 Ignitables, Corrosives, and Reactives 
 
Ignitability 
 
The debris materials in waste stream SR-MD-PAD1 do not meet the definition of 
ignitability as defined in 40 CFR 261.21 (Reference 16).  The material is not a liquid, an 
ignitable compressed gas, or an oxidizer, and is not capable of causing fire through 
friction, absorption of moisture, or spontaneous chemical change.  Waste stream  
SR-MD-PAD1 is therefore not ignitable (D001). 
 
According to procedure, containers of burnables (e.g., rags, paper, wood) must not 
include highly flammable materials.  Ignitable liquids were used in SM and R Buildings 
and some examples include acetone, n-butyl alcohol, cyclohexanone, ethanol, methyl 
ethyl ketone, toluene, and xylene.  However, liquids were removed from equipment.  
Burnable and non-burnable materials were dried to prevent chemical reaction.  
Absorbent was added to any remaining liquid or if moisture was suspected  
(References C036, C037, C039, and P119).  RTR and/or VE are performed to ensure 
liquids do not exceed the amount allowed by WIPP.  Any container identified with liquids 
in excess of the amount allowed by WIPP will be segregated from the waste stream 
during characterization and will not be eligible for disposal at WIPP until further 
characterization and/or processing is conducted.   
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Aerosol cans are expected to be present in this waste stream.  However, there is some 
discrepancy as to whether or not they are punctured (References C036, C037, C039, 
and U017).  RTR and/or VE are performed to ensure the absence of ignitable 
compressed gases.  Any container identified with unpunctured aerosol cans or 
compressed gas cylinders will be segregated from the waste stream during 
characterization and will not be eligible for disposal at WIPP until the cans are either 
punctured or removed from the waste stream. 
 
Evaporator and dissolver sludge (Refer to Section 5.3.6) are listed as oxidizers (EPA 
HWN D001) for presence of nitrates (Reference I011).  Tests performed by SRS in 
1984 to determine burning characteristics of wipes and mop heads contaminated with 
nitric acid and potassium permanganate indicated that these wastes should not be 
classified as oxidizers.  Although sludge is not the same waste type as wipes and mop 
heads, it is less likely to stimulate combustion because it is primarily inorganic 
(Reference 10). 
 
Pyrophoric plutonium metal fines (floor sweepings) were generated in SM Building, but 
would not be in debris sent to SRS for recovery.  Oxide residue could be present on the 
equipment, but no free metal would be present.  Non-radionuclide pyrophorics were not 
used in production operations and will not be present in this waste stream 
(References C036, C037, and C039).  
   
Corrosivity 
 
The debris materials in waste stream SR-MD-PAD1 are not liquid and do not contain 
unreacted corrosive chemicals; therefore, they do not meet the definition of corrosivity 
as defined in 40 CFR 261.22 (Reference 16).  Corrosive liquids were used in SM and R 
Buildings and some examples include ammonium hydroxide, formic acid, hydrochloric 
acid, hydrofluoric acid, nitric acid, and potassium hydroxide.  However, liquids were 
removed from equipment, and burnable and non-burnable materials were dried to 
prevent chemical reaction.  Absorbent was added to any remaining liquid or if moisture 
was suspected.  In addition, acidic evaporator sludge and caustic filtration sludge were 
dried for 24 hours at 130°C in an oven and then visually checked for dryness 
(References C036, C037, C039, and P119).  RTR and/or VE are performed to ensure 
liquids do not exceed the amount allowed by WIPP.  Any container identified with liquids 
in excess of the amount allowed by WIPP will be segregated from the waste stream 
during characterization and will not be eligible for disposal at WIPP until further 
characterization and/or processing is conducted.  Waste stream SR-MD-PAD1 is 
therefore not corrosive (D002).  
 
Reactivity 
 
The debris materials in waste stream SR-MD-PAD1 do not meet the definition of 
reactivity as defined in 40 CFR 261.23 (Reference 16).  The materials are stable and 
will not undergo violent chemical change without detonating.  The materials will not 
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react violently with water, form potentially explosive mixtures with water, or generate 
toxic gases, vapors, or fumes when mixed with water.  Personnel familiar with Buildings 
SM and R indicated that cyanides and sulfides were not used and would not be present 
in the waste.  Therefore, this waste is not a cyanide or sulfide bearing material.  The 
materials are not capable of detonation or explosive reaction or decomposition 
(References C036, C037, C039, and P119).  Waste stream SR-MD-PAD1 is therefore 
not reactive (D003). 
 
Finely divided calcium metal was used to reduce plutonium tetrafluoride to metal until 
1965.  After the reduction process, the Pu-238 metal was broken away from the slag, 
and the metal was cleaned with a brush to remove adherent slag and calcium metal. 
The slag and calcium metal were sent to plutonium recovery, and therefore, will not be 
in this waste stream (Reference I090).  No other water-reactives were used in 
production operations.  Laboratory operations may have used water-reactives  
(e.g., potassium, sodium), but it would have been in small quantities and are not 
expected to be in the waste (References C036, C037, and C039). 
 
Traces of titanium tetrachloride were identified in a quart can of waste when "smoking" 
was identified during the repackaging of Mound waste.  An extensive investigation and 
analytical testing of the materials concluded that the material inside the can was 
titanium tetrachloride and "smoke" observed by the operator was actually titanium 
dioxide and hydrochloric acid vapor.  The investigation determined that the most likely 
reaction consisted of the titanium tetrachloride reacting with the air in the glovebox 
when the can was punctured to produce hydrochloric acid fumes (a "cold smoke").  It 
was determined that the reaction was not a combustion reaction or metal fire reaction 
and that the waste in the container was not reactive (Reference DR002). 

 
Organic resins were exposed to various concentrations of nitric acid.  An interview with 
one generator indicated that resins were air dried of residual liquids.  According to 
another source, it is believed that the spent resins were washed with water.  Another 
report stated that resin was washed with hydroxylamine and sodium carbonate to 
neutralize it and then dried to a semi-moist state so that there was no liquid.  The resin 
was packaged in a plastic bag that was then put into a ½-gallon paint can with a  
press-fit lid.  Tests conducted by Mound on their stored resin showed no pressure 
increase in the can after a period of 14 years (References C020, U007, and U015).  
Therefore, it is believed that resins are stable and will not undergo violent chemical 
change. 
 
Burnable and non-burnable materials, according to procedure, were dried to prevent 
chemical reaction and pressure build-up while in storage (Reference P119).  Explosive 
chemicals were not used in production areas.  It is possible that explosive chemicals 
were used in the laboratory areas, but would have been rare and only in small 
quantities.  Work with radioactive materials was kept separate from work done with 
explosive materials (References C036, C037, and C039).  According to procedure, 
containers of burnables (e.g., rags, paper, wood) contaminated with plutonium must not 
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include explosive materials (Reference P119).  Any explosive materials would have 
been rendered non-explosive prior to disposal.  Explosives that were not radiologically 
contaminated were also put into separate explosive waste containers (References C019 
and P020).  Explosives were burned in Area H starting in the 1950s and continued into 
the 1990s (References I090 and P058). 
 
5.4.3.7 Polychlorinated Biphenyls (PCBs) 
 
This waste stream contains polychlorinated biphenyls (PCBs) greater than  
50 parts-per-million (ppm) and is therefore regulated as a Toxic Substances Control Act 
waste under 40 CFR 761.  The primary source for PCBs in this waste stream is from 
painted surfaces.  According to 40 CFR 761.50, materials with painted surfaces are 
considered PCB bulk product waste if the PCBs were added to the paint during its 
manufacture.  Because PCB use in manufacturing was not banned until 1979, it is 
assumed that paint from Mound contains PCBs greater than 50 ppm (Reference 17). 
 
Service piping in SM Building was contaminated from past spills in the building.  The 
contamination was affixed to the piping with several coats of paint (Reference U016).  
The inside of ductwork was painted using flat latex wall paint for contamination control 
during D&D.  Although not certain, SS glovebox exteriors may also have been painted.   
Analytical gloveboxes constructed of Plexiglas would become contaminated so the 
interiors were covered with epoxy paint (References C036, C037, and C039).  Waste 
items too large to fit into a can (e.g., piping) were packaged directly into drums labeled 
WD.  There are 201 drums labeled WD.  Gloveboxes are packaged into plywood boxes.  
There are 12 plywood boxes described as containing hoods or hood fronts (the terms 
hood and glovebox were used interchangeably).  These 201 drums and 12 plywood 
boxes will be managed as PCB waste in accordance with the WIPP-WAC 
(References C036, C037, C039, and U015).  Another common source for PCBs is 
fluorescent light ballasts.  Light fixtures were mounted outside of gloveboxes, and since 
the materials in this waste stream were sent to SRS for recovery, ballasts are not 
expected (References C003 and C011).  RTR and/or VE will determine if any of the 
containers include fluorescent light ballasts.  Containers identified as containing 
fluorescent light ballasts will be managed as PCB waste in accordance with the  
WIPP-WAC (Reference C101). 
 
One other possible source of PCBs is from oil-containing equipment (e.g., presses).  
Liquids were removed from equipment but may not have been completely flushed so 
there could be some residual oil remaining in equipment (References C020, C036, 
C037, C039, P119, and U015).  There are five plywood boxes described as containing a 
press, hood press, or Carver press.  These five plywood boxes will be managed as PCB 
waste in accordance with the WIPP-WAC.  Any of these presses containing liquids are 
prohibited from WIPP disposal until the liquids have been completely absorbed or 
removed (References C102 and C103). 
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5.4.4 Prohibited Items 
 
The most common prohibited item in waste stream SR-MD-PAD1 will likely be sealed 
containers greater than four liters.  Some of the drums contain metal cans that have 
press-fit lids and are about five liters in volume.  There is no documentation that 
indicates these cans are vented.  There are also overpack configurations that include an 
inner 30-gallon drum and/or a 55-gallon drum.  The drum lids have a gasket to provide a 
seal.  The lids are secured to the drum with masking tape around the circumference, a 
drum ring, bolt, and hex nut.  There is no documentation that indicates the drum lids are 
vented.  Other SRS debris waste streams have identified prohibited liquids (both 
containerized and uncontainerized) and unpunctured aerosol cans have been observed; 
therefore, they are expected to be present in this waste stream.  There are five plywood 
boxes containing presses (as described in the previous section).  Any liquids remaining 
in these presses are assumed to contain 50 ppm or more PCBs and are therefore 
prohibited from disposal at WIPP until these liquids are removed or absorbed.  
Containers with prohibited waste items identified during RTR and/or VE will be 
segregated and then remediated prior to certification and shipment (References P119, 
P120, P121, P123, P124, U015, and U017). 
 
5.5 Waste Packaging 
 
Waste stream SR-MD-PAD1 includes waste originally packaged in 55-gallon drums and 
in various sizes of plywood boxes.  The steel drums are DOT 7A, Type A containers 
(formerly identified as DOT 17C or 17H), and the wooden boxes are DOT 19A 
containers (References I092, I094, P119, and U015). 
 
Inner packaging types may include plastic bags sealed with tape, 1-gallon 
polyethylene-coated paper cartons with lids secured with tape, ½-gallon and 1-gallon 
metal paint cans with press-fit lids, and 7-inch diameter by 8-inch high (~5 liters) metal 
cans with press-fit lids (References P119 and U015).   
 
Paper cartons and ½-gallon cans were placed in a plastic bag that was sealed with 
tape.  Up to three of the paper cartons were placed in the plastic bag.  The plastic bag 
containing the ½-gallon can was placed into a 1-gallon can or into the larger (~5 liter) 
metal can.  The outer can was then placed into another plastic bag that was sealed with 
tape.  As many as 15 cans or cartons were then placed in a 30-gallon drum that was 
lined with a plastic bag that was sealed with tape.  The 30-gallon drum was then placed 
inside a 55-gallon drum.  The drum lid with gasket was secured with masking tape 
around the circumference, the drum ring, bolt, and hex nut (References P119 and 
U015). 
 
According to Special Permit 5915, the inner drum is centered and supported within the 
outer drum with stepped or grooved end-discs of wood, plywood, fiberboard, or other 
suitable material.  The annular space between the inner and outer drums is filled with 
uniformly distributed vermiculite that was moistened to at least 30 volume percent 



CCP-AK-SRS-9, Rev. 4 Effective Date:  07/11/2013 
CCP Acceptable Knowledge Summary Report Page 44 of 62 
 

Controlled 
Copy 

water.  The top head of the outer drum is vented by at least 24 holes, 1/4-inch in 
diameter, which are sealed with weatherproof tape or other membrane  
(Reference I094). 
 
Items that did not fit into a can or carton were placed directly into a plastic-lined 
55-gallon drum (i.e., WD or whole drums) or a plastic-lined box.  Items may have first 
been double-bagged and then placed into a plastic-lined 55-gallon drum.  Bagged items 
may also have been placed first into a lined 30-gallon drum and then into a 55-gallon 
drum.  Sharp edged items were taped before packaging.  Absorbent was added around 
the bags if moisture was suspected (References P119 and U015). 
 
Many of the containers are expected to require remediation.  Historically, drums may 
have also been overpacked into plywood boxes.  Remediated waste may be packaged 
into a 55-gallon drum with or without a single vented drum bag and it may include an 
inner drum (e.g., 30-gallon drum).  The 55-gallon drum will have one of the following 
drum liner configurations depending on the remediation facility and the date of 
remediation:  no liner, a fiberboard liner, or a 90-mil polyethylene liner without lid.  Prior 
to remediation, drums may be overpacked into 85-gallon drums (also identified as  
83-gallon drums).  As discussed above, drums that require remediation are typically 
repackaged into new 55-gallon drums but they may also be direct loaded into a DOT 
7A, Type A unlined SWB (References C055, P120, P122, P124, and P126).  
  
Plywood boxes are typically packaged into unlined SWBs or SLB2s.  Prior to 
repackaging, the plywood boxes are examined to ensure container integrity.  If liquid is 
present in the plywood box or if it leaks during handling, absorbent is added to the SWB 
or SLB2 (e.g., pig pillows).  The plywood boxes are then loaded into unlined SWBs or 
SLB2s, or the waste is removed from the plywood boxes and loaded directly.  Waste 
items with sharp edges or projections are taped to ensure package integrity.  Bulky or 
heavy waste items are blocked inside the container to prevent shifting during handling.  
Plastic is used for contamination control; however, it is removed before the container is 
closed (References C055, P121, P122, P123, P124, and P126). 
 
5.5.1 Filter Vents 
 
No information has been found related to filter vents.  Based on the time of generation 
of this waste, filter vents would not have been installed.  It is also believed that inner 
containers greater than four liters (i.e., metal cans, 30-gallon drums) are sealed and are 
not vented.  According to Special Permit 5915, the top head of the outer drum is vented 
by at least 24 holes, 1/4-inch in diameter, which are sealed with weatherproof tape or 
other membrane (Reference I094).  This will be verified during characterization 
activities.  Regardless of whether or not the containers have been previously vented, 
they will be vented with approved filter vents prior to disposal (References P120, P124, 
and P126). 
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5.5.2 Layers of Confinement 
 
Based on the various packaging configurations described in Section 5.5, the maximum 
number of confinement layers expected for the waste stream is four.  The confinement 
layer configurations are as follows (References C055, I094, P119, P120, P126, and 
U015): 
 
Drums Containing Canned Waste 
 

 ½-gallon metal cans and 1-gallon polyethylene-coated paper cartons are less 
than four liters and are therefore not considered layers of confinement. 
 

 The can or carton is removed from the glovebox in a plastic bag.  The size of the 
bag is not known but is assumed to be greater than four liters and therefore is a 
layer of confinement (layer 1). 

 
 The bagged metal can or carton is then placed into a 1-gallon or ~5 liter metal 

can with a press-fit lid.  The 1-gallon can is less than four liters and is not a layer 
of confinement.  The five liter can is sealed and therefore prohibited from 
disposal.  Once the 5-liter cans are vented, they will not be a layer of 
confinement.  The metal can is then placed in a plastic bag (layer 2). 

 
 The bagged waste is then placed into a 30-gallon drum with a plastic liner and 

then into a 55-gallon drum.  Or the bagged waste is placed directly into a  
55-gallon drum with a plastic liner.  The drum lids are not vented and therefore 
prohibited from disposal.  Once all of the drum lids are vented, they will not be 
layers of confinement.  However, the innermost drum has a plastic liner and is a 
layer of confinement (layer 3). 

 
Drums Without Canned Waste 
 

 The waste is removed from the glovebox in two plastic bags.  The sizes of the 
bags are not known but are assumed to be greater than four liters and therefore 
are layers of confinement (layers 1 and 2). 

 
 The bagged waste is then placed into a 30-gallon drum with a plastic liner and 

then into a 55-gallon drum.  Or, the bagged waste is placed directly into a  
55-gallon drum with a plastic liner.  The drum lids are not vented and therefore 
prohibited from disposal.  Once all of the drum lids are vented, they will not be a 
layer of confinement.  However, the innermost drum has a plastic liner and is a 
layer of confinement (layer 3). 
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Remediated Containers 
 

 Drums that are remediated may be packaged into a 55-gallon drum with or 
without a single vented drum liner bag and it may include an inner drum  
(e.g., 30-gallon drum).  The 55-gallon drum will have one of the following drum 
liner configurations depending on the remediation facility and the date of 
remediation:  no liner, a fiberboard liner, or a 90-mil polyethylene liner without lid 
for a maximum of one layer of confinement.  Drums requiring remediation may 
also be direct loaded into an unlined SWB for a maximum of four layers of 
confinement.  

 
 Plywood boxes are not shippable to WIPP and will require repackaging into 

SWBs or SLB2s.  If the waste is directly loaded into a plywood box, there will be 
a maximum of three layers of confinement.  The waste is packaged in two layers 
of plastic (layers 1 and 2) then placed into the box which has a plastic liner  
(layer 3).  Based on this information, the unlined SWBs or SLB2s with plywood 
box waste may have a maximum of three layers of confinement.     
 

 
 
 
 
 



CCP-AK-SRS-9, Rev. 4 Effective Date:  07/11/2013 
CCP Acceptable Knowledge Summary Report Page 47 of 62 
 

Controlled 
Copy 

6.0 CONTAINER SPECIFIC INFORMATION 
 
The only container-specific paperwork that exists for this Mound waste is from a 
1979 report by O. A. Towler entitled Description of Mound and Los Alamos Scientific  
Laboratory (LASL) Solid Pu-238 Waste Stored at SRS, DPST-81-647   
(Reference U015).  The information provided in this report for each container includes: 
 

 Box Number or Drum Number (assigned by Mound) 
 

 Box Dimensions in feet (e.g., 4x4x5) or Drum Volume in gallons (e.g., 55) 
 

 Weight in pounds (boxes only) 
 

 Grams of Pu-238 
 

 Description of Contents or Number of Cans in Drum/Mound Code (There are 
28 drums that have unknown content, and are identified as NL on Mound    
printouts). 

 
Examples of contents descriptions are: 
 

► 3 – 24” x 24” filters (asbestos) 
► 1 – Hood front 
► Hot building trash 
► Press 

 
An example of Number of Cans in Drum/Mound Code are as follows: 
 

► 4/802, 10/803, 1/809 
 
This indicates the drum contains four cans of gloves, 10 cans of nonburnables, and 
one can of resin.  The codes are defined in Section 4.5.1. 
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The information from the above report was entered into the SRS TRU Waste 
Characterization database.  Based on the Pu-238 mass, other radiological calculations 
were made and included in the SRS database (Reference I092): 
 

 Pu-239, Pu-240, Pu-241, and Pu-242 mass (based on the isotopic composition of 
heat source plutonium) 

 
 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242 activity 

 
 Total activity 

 
 TRU alpha activity 

 
 Pu-239 equivalent curies 

 
 Pu-239 fissile gram equivalents 

 
 Decay heat 
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Figure 1.  Mound and Surrounding Ohio Area 
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Figure 2.  Savannah River Site  
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Figure 3.  Photograph of Mound 
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Figure 4.  Mound TRU Waste Generating Facilities 
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Figure 5.  Savannah River Site E-Area 
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Figure 6.  Plutonium Metal Production Process 
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Figure 7.  Pressed Plutonium Oxide (PPO) Process 
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Figure 8.  Plutonium-Molybdenum Cermet (PMC) Process 
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Figure 9.  Plutonium Recovery Operations 
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1.0 EXECUTIVE SUMMARY 
 
This acceptable knowledge (AK) summary report has been prepared for the Central 
Characterization Program (CCP) for contact-handled (CH) transuranic (TRU) waste 
generated and managed by the Savannah River Site (SRS).  The waste described in 
this report is generated by the HB-Line Facility.  This report was prepared in accordance 
with CCP-TP-005, CCP Acceptable Knowledge Documentation (Reference 1), to 
implement the AK requirements of the Waste Isolation Pilot Plant Hazardous Waste 
Facility Permit, Waste Analysis Plan (WIPP-WAP) (Reference 2) and              
DOE/WIPP-02-3122, Transuranic Waste Acceptance Criteria for the Waste Isolation 
Pilot Plant (WIPP-WAC) (Reference 3). 
 
The WIPP-WAP AK requirements are addressed in CCP-PO-001, CCP Transuranic 
Waste Characterization Quality Assurance Project Plan (Reference 4).  The WIPP-WAC 
AK requirements are addressed in CCP-PO-002, CCP Transuranic Waste Certification 
Plan (Reference 5).  Additionally, this report provides the AK information required by 
CCP-PO-003, CCP Transuranic Authorized Methods for Payload Control (Reference 6). 
 
The CCP is tasked with certification of TRU waste for transportation to and disposal at 
the Waste Isolation Pilot Plant (WIPP).  CCP is responsible for the collection, review, 
and management of AK documentation in accordance with CCP-TP-005 and reviews 
and approves this AK summary report.  CCP maintains responsibility for this AK 
summary report and all CCP-TP-005 generated forms and records as quality assurance 
(QA) records.  In addition, CCP maintains a copy of the “historical source documents” 
as non-QA records.  
 
The primary mission of the SRS has been to support national security as a major source 
of reactor-produced materials, including plutonium, uranium, neptunium, and other 
special nuclear materials for weapons manufacturing.  The primary function of  
H-Canyon has been the chemical separation of the isotopes Np-237 and Pu-238 from 
SRS reactors and from uranium and plutonium scrap material received from off-site 
sources.  The HB-Line (sometimes referred to as HBL), also receives plutonium and 
neptunium solutions and converts them to solid plutonium and neptunium oxides. 
 
HB-Line is blending and repackaging plutonium/uranium oxides into Pipe Overpack 
Containers (POC) for safeguards termination and ultimately for shipment to the WIPP.  
This material was previously packaged into screw-lid 3013 containers and stored in     
K-Area as part of the DE-3013 program.  The material is shipped from K-Area to       
HB-Line in model number 9975 shipping packages (Reference P5009).  The plutonium 
oxide material in the 3013 can is divided into several blend cans pre-filled with blending 
material.  The blending can is sealed, the contents mixed, and then bagged out of the 
glovebox.  The bagged blending can is placed in a slag and crucible (S&C) can for 
packaging into a POC.  The POC is shipped to E-Area for WIPP certification.  An 
estimated 70 kilograms of material is expected to be blended and repackaged during 
this campaign.  Additional plutonium oxide may be included in the waste stream in the 
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future (References C5001, C5027, M5037, P5003, P5004, P5008, P5010, P5011, and 
P5047).  
 
This AK Summary Report, along with referenced supporting documents, provides a 
defensible and auditable AK record for the designated TRU waste stream from the  
HB-Line.  The references and AK source documents used to prepare this report are 
listed in Sections 7.0 and 8.0, respectively.  The source documents cited throughout this 
report are identified by alphanumeric designations corresponding to a unique Source 
Document Tracking Number (i.e., C5001, D5001, DR001, M5001, and P5001). 
 
This AK report includes information describing the facility’s history, mission, process 
operations, waste identification, characterization, and waste management practices. 
Information contained in this report was obtained from numerous sources, including 
facility safety basis documentation; historical document archives; generator and storage 
facility waste records and documents; and interviews with facility personnel.  Some 
source documents are Unclassified Controlled Nuclear Information (UCNI). 
 
This report and supporting source documentation provide the mandatory waste program 
and waste stream-specific information required by the WIPP-WAP. 
 
2.0 WASTE STREAM IDENTIFICATION SUMMARY 

 
Site Where TRU Waste Was Generated: 

 
Savannah River Site 
Post Office Box 616 
Aiken, South Carolina 29802 
U.S. Environmental Protection Agency (EPA) Identification Number SC1890008989 

 
Facility Where TRU Waste Was Generated: 

  
HB-Line 

 
Facility Mission: 

 
The historical mission of HB-Line is to receive chemically separated solutions of 
radioactive materials (e.g., Np-237 and Pu-238) from the H-Canyon facility and convert 
them to solid neptunium and plutonium oxides.  HB-Line also dissolves solid scrap 
material from on and off-site.  The site mission includes preparation of selected 
plutonium oxides for disposal at WIPP. 
 
2.1 Waste Stream SR-221H-PuOx, SRS Blended PuOx  
 
Summary Category Group:  S5000  
 
Waste Matrix Code Group:  Heterogeneous Debris Waste 
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Waste Matrix Code:  S5100 – Inorganic Debris 
 
TRUPACT-II Content Code (TRUCON):   SR 125/225 
 
Annual Transuranic Waste Inventory 
Report Identification Number 
(Reference 15):  SR-221H-PuOx 
 
Layers of Confinement:  Two layers (one bag layer and  
   one pipe component) 
Waste Stream Description: 
 
Waste stream SR-221H-PuOx is comprised primarily of plutonium oxide blended with a 
non-hazardous inorganic material to facilitate termination of safeguards practices.  The 
waste stream will also contain packaging materials such as metal cans and plastic 
bags.  The waste was plutonium oxide material that was selected for disposal.  SRS 
stores plutonium oxide material that originated from Rocky Flats Environmental Site 
(RFETS), Hanford, Los Alamos National Laboratory (LANL), Lawrence Livermore 
National Laboratory (LLNL), and SRS.  The materials currently identified for disposal 
are from RFETS, Hanford, and SRS. 
 
This waste stream was determined to contain Resource Conservation and Recovery Act 
(RCRA)-regulated metals cadmium (D006), chromium (D007), lead (D008), and silver 
(D011) (Refer to Section 5.4.3). 
 
The waste is contaminated primarily with plutonium.  The two most prevalent 
radionuclides by weight are Pu-239 and Pu-240; by activity they are Pu-239 and  
Pu-241.  Further radiological characterization information for the waste stream is 
provided in Sections 5.4.2. 
 
Prohibited items are not expected to be present in this waste stream.  The plutonium 
oxide material is being blended and packaged specifically for termination of safeguards 
and disposal at WIPP.  The packaging procedure will ensure that the final waste form 
does not contain prohibited items.  CCP will perform radiography to verify the absence 
of prohibited items in the final packaging (Refer to Section 5.4.5). 
 
The final form of the waste stream is debris consisting of blended plutonium oxide, a 
blend can, a bagout bag, an S&C can, and the POC in a 55-gallon drum (Refer to 
Section 5.5). 
 
Waste stream SR-221H-PuOx meets the WIPP-WAP waste stream definition.  The 
waste stream consists of waste materials that have common physical form         
(blended plutonium oxide), that contain similar hazardous constituents (this is a  
RCRA-regulated waste), and that are generated from a single process or activity (the 
blending project).  This waste stream is described in greater detail in Section 5.0. 
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3.0 ACCEPTABLE KNOWLEDGE DATA AND INFORMATION 
 

TRU waste destined for disposal at the WIPP must be characterized prior to shipment. 
Development of knowledge of the waste materials and processes that generate and 
control the waste is required to provide a clear and convincing argument about the 
characteristics of each waste stream.  The AK characterization documented in this 
report complies with the requirements of the WIPP-WAP (Reference 2) and  
CCP-TP-005 (Reference 1). 
 
This report has been prepared by CCP for CH TRU plutonium oxide debris waste 
generated at the SRS to be shipped to the WIPP.  The waste described in this report 
consists of plutonium oxides blended with a non-hazardous material to allow SRS to 
terminate safeguards on the plutonium oxides.  The blending material is not named in 
this report because of the sensitive nature of the activity (Reference C5024).  The 
subject plutonium oxide material was shipped to SRS from the RFETS and Hanford 
sites with a smaller amount of SRS-generated material (Reference C5003, P5032).  The 
waste is processed and packaged by SRS personnel in the South Phase I Glovebox 
Line at the HB-Line facility. 
 
Some of the sources collected consist of the AK documentation compiled by the CCP to 
develop the AK for CCP-AK-SRS-004, Central Characterization Program Acceptable 
Knowledge Summary Report for Savannah River Site Waste Streams                        
SR-W027-221H-HET, SR-W027-221H-HEPA, SR-W027-HBL-BOX,                           
SR-W027-221H-HET-C, SR-W027-221H-HET-D, SR-W027-221H-HOM (Reference 7).  
These sources include facility safety basis documentation; standard operating 
procedures; waste packaging documentation; generator and storage facility waste 
records; material safety data sheets (MSDSs); and interviews with facility personnel.  
This data has been used, in part, to prepare the waste material parameter (WMP) 
weight estimates (Section 5.4.1.2), and the waste stream reported radionuclides.   
 
The references and AK sources used to prepare this report are listed in Sections        
7.0 and 8.0, respectively.  The AK sources referenced within this report by 
alphanumeric designations (e.g., C5001, D5001, DR001, M5001, and P5001) 
correspond to the Source Document Tracking Number using the following convention: 

 

•    C – Correspondence 
•    D – Documents  
•    DR – Discrepancy resolution 
•    M – Miscellaneous 
•    P – Procedures and Published documents 
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4.0 REQUIRED PROGRAM INFORMATION 
 
This section presents the mandatory TRU waste program information required by the 
WIPP-WAP for waste stream SR-221H-PuOx (Reference 2).  This section provides a 
description of the facility and operations associated with the generation of HB-Line 
blended plutonium oxide debris TRU waste.  Included is a description of the H-Canyon 
and HB-Line facility, a discussion of the plutonium oxide repackaging operation, 
summary of the mission, defense determination, and descriptions of other operations 
associated with the generation of waste stream SR-221H-PuOx. 
 
4.1  Location 
 
SRS is located in southwestern South Carolina on an approximately circular tract of 
about 300 square miles and occupies parts of Aiken, Barnwell, and Allendale counties 
(References D5019 and M5012).  The H-Canyon separations facility in H-Area is 
located near the center of the SRS.  It is the principal chemical unit in this area and 
contains a remotely serviced and operated Canyon Facility and the directly serviced and 
operated HB-Line Recovery and Finishing Facility.  Maps denoting the location of the 
site, H-Area, and the HB-Line facility within H-Area are included as Figure 1, Savannah 
River Site Geographic Location and Figure 2, Location of the 200-H Area and Burial 
Ground within Savannah River Site. 
 
The Radioactive Waste Burial Ground (RWBG) and Solid Waste Management Facility 
(SWMF) are solid waste storage sites, centrally located in E-Area at the SRS.  All SRS 
radioactive solid waste produced at the plant has been stored or disposed in E-Area 
(see map in Figure 3, Savannah River Site E-Area Map), including TRU waste from   
HB-Line (References D5004, D5006, and P5044). 
 
4.2 Facility Description 
 
H-Canyon is a Class I, reinforced concrete, blast-resistant structure.  The primary 
function of H-Canyon is the chemical separation of specific isotopes from irradiated 
reactor material.  The chemical separation operations are conducted in two parallel 
canyons in the H-Canyon facility designated the Hot Canyon and Warm Canyon.  The  
H-Canyon facility also contains the plutonium and neptunium finishing facilities known 
as HB-Line (Reference D5019). 
 
This waste stream does not include materials from production or maintenance activities 
in the HB-Line. It contains only the containers of blended plutonium oxide.  However, 
the processes that are applicable to the entire facility are briefly discussed here; a more 
detailed description can be found in CCP-AK-SRS-4 (Reference 7). 
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Historically, the HB-Line facility has operated in both the Old HB-Line (OHBL)  
(until 1984), and the New HB-Line (from 1985 to present) (References D5001, D5005, 
D5016, and D5023).  These operations are located at the H-Canyon facility in the  
200-H Separations Area. 
 
The RWBG/SWMF consists of two burial grounds:  Old Burial Ground, active from   
1953 to 1972 and occupying 76 acres (Reference D5008); and the Solid Waste 
Disposal Facility (SWDF), opened in 1974 and occupying 119 acres (References D5004 
and D5006). 
 
4.2.1 Old HB-Line 
 
A portion of the H-Canyon structure was referred to as OHBL.  OHBL was located on 
the third and fourth levels of the canyon building and operated from 1963 to 1983, 
producing radioisotopic heat source Pu-238 (References D5001, D5005, and D5018).  
The OHBL’s main function was dissolution of scrap materials for recovery and 
conversion of feed solutions from H-Canyon into plutonium and neptunium oxides 
(References D5019 and D5020).  
 
Process operations in OHBL were permanently suspended in 1983, with 
decommissioning and deactivation operations commencing in 1984 (References D5001, 
D5005, and D5020).  Some process equipment from OHBL was not decommissioned 
and continues to be used as part of the New HB-Line Phase II processing  
(Reference D5020).  OHBL is not used in the blending process. 
 
4.2.2 New HB-Line 
 
The New HB-Line, located on the fifth and sixth levels of H-Canyon, was designed to 
replace the aging OHBL production facility (References D5016, D5018, and D5023). 
Built in the early 1980s in part of the H-Canyon Building, HB-Line is also a large, 
reinforced concrete structure.  New HB-Line consists of the following  
(References D5002, D5009, D5017, D5019, D5020, and D5024): 
 

     • Scrap Recovery Facility (Phase I); 
 

                • Neptunium Oxide Facility (Phase II); 
 
                • Plutonium Oxide Facility (Phase III); 
 
                • Waste Handling Facility, which was converted to an analytical laboratory 

operating since 1991; 
 
                • An office building; 
 
                • Areas for support processing and service equipment. 
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Waste Stream SR-221H-PuOx is generated in the South Line on the fifth level (Phase I) 
(Reference P5032). 
 
Processing equipment in the HB-Line facility is enclosed in either cabinets or 
gloveboxes to minimize the spread of radiological contamination (References D5001, 
D5005, D5015, D5017, D5020, and D5024).  The enclosures are constructed of 
stainless-steel with welded joints.  To further aid with efforts to prevent the spread of 
contamination, the HB-Line is designed to provide an operating side and a maintenance 
side.  Major pieces of equipment are located near the maintenance side of the process 
enclosures.  In some cases, equipment is located inside enclosures called  
“wing cabinets” which protrude into the Maintenance Room (References D5016 and 
D5019).  Airflow patterns are cascaded to direct flow from non-contaminated areas of 
the facility to those progressively more contaminated.  That is, from personnel corridors 
to operations areas, to maintenance rooms to process enclosures 
(cabinets/gloveboxes), then eventually through the filtered exhaust system (Reference 
D5020). 
 
4.3 Facility Mission 
 
The primary mission of the SRS has been to support national security as a major source 
of reactor-produced materials, primarily tritium, plutonium, heavy water (deuterated), 
and other special nuclear materials for weapons manufacturing.  The mission was 
broadened over the years to include the production of other radionuclides, such as  
Np-237 and Pu-238 (References D5007 and P5039).  SRS operated the plutonium 
recycle program and received scrap plutonium from other U.S. Department of Energy 
(DOE) sites. 
 
Plutonium-bearing materials are stored at the K-Area Material Storage Area (MSA) in 
9975/3013 shipping packages.  The safety analysis for the MSA requires that the 
integrity of the 3013 container and the 9975 shipping package be maintained throughout 
their storage life.  A site-specific surveillance program was developed to ensure that 
both the 3013 container and 9975 shipping container surveillances are properly 
identified and implemented.  The scope of activities includes nondestructive and 
destructive examinations (DE) performed at the K-Area. 
 
DE includes:  obtaining head space gas samples from the 3013 and subsequent inner 
containers; cutting open the 3013 and inner containers; examination and sampling of 
the plutonium oxide; and repackaging the plutonium oxide into daughter cans for 
repackaging into model 9975 containers in preparation for storage in the K-Area  
910-6 Vault.  The head space gas samples, the plutonium oxide samples, and the cut 
3013 and inner containers are sent to Savannah River National Laboratory (SRNL) for 
analysis.  The origins of the 3013s to be processed through the K-Area Interim 
Surveillance are from RFETS, Hanford, LANL, LLNL, and SRS (Reference P5038). 
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4.4 Defense Waste Assessment 
 
Based on guidance from the DOE, a TRU waste is eligible for disposal if it has been 
generated in whole or in part by one of the atomic energy defense activities listed in 
section 10101(3) of the Nuclear Waste Policy Act of 1982 (NWPA) (Reference 8). 
Based on the review of AK, there is sufficient evidence to demonstrate that TRU wastes 
generated by SRS operations including plutonium oxide repackaging are contaminated 
with materials from atomic energy defense activities associated with defense nuclear 
materials production (References C5002, C5003, C5009, C5014, C5018, C5023, 
M5015, M5016, M5017, M5019, P5032, P5034, and P5046). 
 
The plutonium oxides in this waste stream are high grade material from SRS, RFETS, 
and Hanford that have been selected for disposal as part of the K-Area Interim 
Surveillance Program (Reference P5032).  The material has been released for disposal 
as stated in the termination of safeguards request for attractiveness level D plutonium 
material (Reference C5002). 
 
In general, products at RFETS, Hanford, and SRS consisted of                                 
high-concentration-plutonium materials generated as the primary product or in-process 
materials of plutonium recovery, processing, and fabrication operations        
(References C5023, P5034, and P5046).  These missions meet the criteria of an atomic 
energy defense activity (i.e., defense nuclear materials production) (Reference 8). 
Scrap material from DOE defense facilities was returned to HB-Line Scrap Recovery for 
recycle (References C5009, C5014, C5018, C5023, M5015, M5016, M5017, and 
M5019).  RFETS materials were used in the production of weapons components, 
Hanford materials are associated with defense nuclear production and mixed oxide fuel 
production related to defense activities, and SRS materials are related to defense 
nuclear production activities (References C5023, P5034, P5035, and P5046).  
 
4.5 High-Level Waste and Spent Nuclear Fuel Assessment 
 
Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act (Reference 9) 
prohibits the disposal of spent nuclear fuel and high-level waste as defined by the 
NWPA.  High-level waste is defined by the NWPA as “the highly radioactive material 
resulting from the reprocessing of spent nuclear fuel, including liquid waste produced 
directly in reprocessing and any solid material derived from such liquid waste that 
contains fission products in sufficient concentrations, and other highly radioactive 
material that the commission, consistent with existing law, determines by rule requires 
permanent isolation.” 
 
According to the NWPA, spent nuclear fuel is “fuel that has been withdrawn from a 
nuclear reactor following irradiation, the constituent elements of which have not been 
separated by reprocessing.”  DOE Order 435.1, Radioactive Waste Management 
(Reference 10) expands on this definition to clarify that “test specimens of fissionable 
material irradiated for research and development only, and not production of power or 
plutonium, may be classified as waste, and managed in accordance with the 
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requirements of this Order when it is technically infeasible, cost prohibitive, or would 
increase worker exposure to separate the remaining test specimens from other 
contaminated material.”  Pursuant to this definition, the DOE has identified that waste 
resulting from reprocessing spent nuclear fuel is incidental to reprocessing and is not 
high-level waste.  The determination of waste incidental to reprocessing is made using 
either the citation process or evaluation process as explained in DOE Manual 435.1. 
 
Waste stream SR-221H-PuOx is plutonium oxide material derived from scrap recovery 
and is therefore neither a high-level waste (HLW) nor spent nuclear fuel. 
 
4.6 TRU Waste Management 
 
Since about 1990, the HB-Line has packaged and shipped waste to the E-Area storage 
facility (RWBG/SWMF) under Procedure Manual 1S SRS WAC Manual, Chapter 3.06, 
“E-Area, TRU Pads-Transuranic Waste Acceptance Criteria” (References C5004, 
D5014, D5022, M5010, M5013, P5040 and P5043).  This document is used by SRS to 
ensure that CH TRU waste and mixed TRU waste sent for storage at the TRU storage 
pads incorporates the SRS site requirements, the WIPP-WAC requirements, and those 
requirements found in federal and state laws, regulations, and orders.  This waste 
stream is generated and stored at the HB-Line, transferred to SWMF for storage, and 
characterized by CCP at the SWMF (References P5007 and P5008). 
 
Historical Waste Management 
 
The plutonium oxide material has been managed as product at RFETS, Hanford, LANL, 
LLNL, and SRS.  As product, it was not assigned EPA hazardous waste numbers 
(HWNs) (References P5033, P5034, and P5038). 
 
SRS has performed engineering calculations addressing eight characteristic metals 
found in the blending demonstration project and has determined that the waste which 
will be generated is sometimes hazardous.  Certain parent 3013 containers exceed the 
regulatory limits for certain metals.  The initial hazardous waste determination was 
based on a waste stream average; however, SRS has determined that some of the 
individual parent containers could exceed the regulatory limits for cadmium, chromium, 
lead, or silver.  The determination has been revised to document this evaluation.  The 
determination also states that the blended material will not be ignitable, reactive, or 
corrosive (References DR002, P5005, P5033, and P5038). 
 
4.6.1 Types and Quantity of TRU Waste Generated 
 
This waste stream consists of plutonium oxides blended with a non-hazardous material.  
The blending material used is considered sensitive information and therefore will not be 
named in this report (Reference C5024).  There  are 670 POCs in waste stream        
SR-221H-PuOx, generated in fiscal years 2011 and 2012 (the original estimate was  
470 POCs) (References C5026, M5035, and M5037).   
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4.6.2 Correlation of Waste Streams Generated from the Same Building and Process 
 
SRS-4 
 
The waste streams identified in CCP-AK-SRS-4, are indirectly related to this waste 
stream in that they are produced in the same building and glovebox as waste stream 
SR-221H-PuOx.  The generation of SR-221H-PuOx is designed to preclude inclusion of 
other waste stream materials and is therefore a separate waste stream.  Job control 
waste generated during generation of SR-221H-PuOx will be included in  
CCP-AK-SRS-4 (Reference 7). 
 
SRS-18 
 
The waste identified in CCP-AK-SRS-18, waste stream SR-KAC-HET, is a  
non-hazardous waste generated at the K-Area during the K-Area Interim Surveillance 
Program.  The K-Area Interim Surveillance operations consist of non-destructive and 
destructive examination of 3013 containers with plutonium oxide, sampling of the 
plutonium oxide, and subsequent analysis.  A limited quantity of waste is generated as a 
result of 3013 container surveillance and associated maintenance and housekeeping 
operations. TRU waste is generated by glovebox operations in the DE Room 
(Reference 14).  While not generated from the same building or process, the process 
that generates SR-KAC-HET is identified here to ensure there is no confusion between 
the waste generated at K-Area and that generated at 221H. 
 
RFETS 
 
The RFETS characterized two similar waste streams for disposal at WIPP, RF141.01 
and RF141.02 (Reference P5034, P5035, P5036, and P5037).  These two waste 
streams were the same waste; however, the original waste stream profile form was 
changed to add an additional HWN to the original characterization.  RFETS declared 
this waste form as a solidified inorganic; however, because the waste meets the 
definition of debris, RFETS could have assigned it to the S5000 Summary Category 
Group.  RFETS assigned toxicity characteristic codes to this waste stream based on 
sampling of the low-grade oxide.  It is assumed that the concentrations of metals in the 
low grade oxide would be greater than that contained in the high-grade material that 
RFETS shipped to SRS as product.  Those waste streams were assigned EPA HWNs 
D006 (RF141.01 only), D007, and D008 (References M5001, M5002, M5003, M5004, 
M5005, P5033, and P5034). 
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Idaho National Laboratory 
 
Low-grade plutonium oxide waste from RFETS was likely shipped to the Idaho National 
Laboratory (INL) for disposal.  That waste would have been characterized and shipped 
to WIPP under CCP-AK-INL-004, Central Characterization Program Acceptable 
Summary Report for Rocky Flats Combustibles and Plastic Stored at the Idaho National 
Laboratory, Waste Stream ID-RF-S5300-A (Reference P5035).  This waste stream 
would only be indirectly related to SR-221H-PuOx because it is primarily debris 
associated with all of the activities which occurred at RFETS.  This waste stream is 
assigned a number of EPA HWNs that includes D006, D007, D008, and D011. 
 
Hanford 
 
Hanford was involved in the same plutonium stabilization and reduction effort as SRS. 
In 2003, Hanford blended a similar source of plutonium oxide and shipped the waste 
stream to WIPP for disposal.  Higher-grade material from this campaign was shipped to 
SRS for recovery (References C5023 and P5046).  The Hanford waste stream profile 
form, HMOX01.01, was approved by WIPP in 2003 and assigned EPA HWN D005, 
D006, D007, D008, and D011. 
 
4.6.3 Waste Stream Identification, Categorization, and Delineation 
 
SRS personnel complete the Operational Safety Requirement (OSR) 29-90 form, 
Transuranic Waste Container Characterization, in accordance with Manual  
1S Procedure WAC 3.06, E-Area TRU Pads Transuranic Waste Acceptance Criteria 
(WAC).  The physical form information on the OSR 29-90 form includes a waste name, 
waste components, and estimated WMP weight percents (wt%).  Chemical information 
on the OSR 29-90 form consists of EPA HWNs and an estimate of the chemical 
constituents mass.  Radiological information on the OSR 29-90 includes measured 
isotope quantity (mass) and the method of determination (Reference P5040). 
  
4.7 Description of Waste Generating Process 
 
HB-Line is blending and repackaging plutonium/uranium oxides into POCs for shipment 
to the WIPP.  This material was previously packaged into screw-lid 3013 cans (inner 
slip-lid cans are about one liter and the outer screw-lid cans are about two liters), and 
stored in K-Area as part of the DE-3013 program (Reference P5003).  A process 
diagram is provided as Figure 4, Plutonium Oxide Processing. 

 
Plutonium-bearing materials are stored at the K-Area MSA in 9975/3013 shipping 
packages.  A surveillance program is in place at the K-Area to validate the safety of the 
stored 3013 packages.  This surveillance program is implemented through a  
complex-wide Integrated Surveillance Program (Reference P5038).  The material is 
shipped from K-Area to HB-Line in model number 9975 shipping packages  
(Reference P5009).  Upon receipt in H-Area, the 9975 shipping package is transported 
to a vault type room where the 3013 daughter is removed to the blending process area. 
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The 3013 can is introduced into the South Line (Reference P5003).  The DE-3013 can 
is opened and the inner can is removed.  If the inner can was bagged, the plastic bag is 
removed and discarded.  The inner can is opened and the scrap material is poured into 
the working can and weighed.  Scrap material is transferred into a charge beaker until 
the target weight is achieved (less than or equal to 150 grams and less than or equal to 
the target scrap weight loading value).  An inner blend can is placed on the balance and 
the material in the charge beaker is poured into the inner blend can.  The blend can 
volume is about 1.3 liters (Reference P5003).  The inner blend can is closed and placed 
on the blender, rotated, fitted with a filtered lid, and staged for bagout.  The inner blend 
can is bagged out into an S&C can (References P5004 and P5005). 

 
The bagged blending can is analyzed by pulse height analysis (PHA) prior to packaging 
into a POC.  The POC is transported to and temporarily staged in the warm crane 
maintenance area vestibule of H-Canyon until shipment to E-Area for WIPP certification.  
An estimated 70 kilograms of material is expected to be blended and repackaged during 
this campaign.  Additional plutonium oxide may be included in the waste stream in the 
future (Reference C5001, C5027, P5004, P5005, P5008, P5010, P5011, and P5047). 
 
4.8 Waste Certification Procedures 
 
In the CCP under which the subject waste stream is certified for shipment to WIPP, 
CCP-TP-005 (Reference 1) directs compilation of AK.  CCP certifies TRU waste under 
the program described in CCP-PO-002 (Reference 5). 
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5.0 REQUIRED WASTE STREAM INFORMATION 
 
This section presents the mandatory TRU waste stream specific information required by 
the WIPP-WAP (Reference 2).  The area of generation, waste stream volume, period of 
generation, prohibited items, waste repackaging, and the physical, chemical, and 
radiological composition of the waste stream are described. 
 
5.1 Area and Building of Generation 
 
As discussed in Section 4.22, all waste in this debris waste stream was generated 
during blending and repackaging plutonium oxide in the Phase I South Glovebox Line in 
the HB-Line facility.  
 
5.2 Waste Stream Volume and Period of Generation 
 
As described in Section 4.6.1, there are  670 POCs in waste stream SR-221H-PuOx, 
generated in fiscal years 2011 and 2012 (the original estimate was 470 POCs) 
(References C5026, M5035, and M5037).  The estimated volume may change based on 
the blending and repackaging operation (Reference P5032).  Additional plutonium oxide 
may be included in the waste stream in the future (Reference C5027).  Newly generated 
job control debris waste is expected to be assigned to waste stream                           
SR-W027-221H-HET-C and described in CCP-AK-SRS-4 (Reference 7).  A detailed 
description of the physical, chemical, and radiological waste characteristics is provided 
in the following sections. 
 
5.3 Waste Generating Activities 
 
The operations by which the waste stream was generated are described in detail in 
Section 4.7 with a detailed process flow diagram shown in Figure 4.  Routine operations 
(i.e., housekeeping, cleaning, process equipment adjustments, and radiological 
surveys), and preventive and corrective maintenance are not included in this waste 
stream. 
 
5.4 Type of Wastes Generated 
 
The waste stream is heterogeneous inorganic debris by volume (References P5004, 
P5005, and P5030).  

 
The following sections describe the chemical and physical form inputs, RCRA 
hazardous waste determination, waste matrix code assignment, and radionuclide 
contaminants for heterogeneous debris wastes generated in HB-Line. 
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5.4.1 Materials Related to Physical Form 
 
 Waste stream SR-221-H-PuOx is comprised primarily of plutonium oxide blended with 
a non-hazardous inorganic material to facilitate termination of safeguards practices.  
The waste stream will also contain packaging materials such as metal cans and plastic 
bags.  The waste was plutonium oxide material that was selected for disposal.  SRS 
stores plutonium oxide material that originated form RFETS, Hanford, LANL, LLNL, and 
SRS.  The materials currently identified for disposal are from RFETS, Hanford, and SRS 
(References P5004, P5005, and P5030). 
 
5.4.1.1 Waste Matrix Code 
 
Waste stream SR-221H-PuOx is comprised of heterogeneous debris consisting of 
plutonium oxide and a non-hazardous blending material.  The waste stream will also 
contain packaging materials such as metal cans and plastic bags (References M5026, 
P5004, P5005, P5007, P5008, and P5030).  Based on process knowledge, waste 
matrix code S5100 (inorganic debris), is applied. The definition of this Waste Matrix 
Code can be found in the DOE Waste Treatability Group Guidance (Reference 11). 
 
5.4.1.2 Waste Material Parameters 
 
To estimate the WMP wt% for waste stream SR-221H-PuOx, data were obtained from 
estimates provided in the packaging procedures (References P5004, P5005, and 
P5030).  The identified WMPs and the estimated weights were used to calculate the 
wt% estimates for a blend package (Reference M5032).  The wt% range is not used 
because the analysis will not result in a range.  It is expected that the actual 
implementation of the repackaging procedure will result in a small variability in weights 
in any given can. 
 
The results of the analysis are presented in Table 1, Waste Stream SR-221H-PuOx 
Waste Material Parameters.  This evaluation is documented in a memorandum  
(included with Attachment 6), as required by CCP-TP-005 (References 1 and M5032). 
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Table 1.  Waste Stream SR-221H-PuOx Waste Material Parameters 
 

Waste Material Parameter Weight Percent Weight Percent Range
Iron-based Metals/Alloys 26.29 Not Applicable 
Aluminum-based 
Metals/Alloys 0.00 Not Applicable 

Other Metals 7.06 Not Applicable 
Other Inorganic Materials 61.28 Not Applicable 
Cellulosics 0.00 Not Applicable 
Rubber 0.00 Not Applicable 
Plastics (waste materials) 5.37 Not Applicable 
Inorganic Matrix 0.00 Not Applicable 
Organic Matrix 0.00 Not Applicable 
Soils/Gravel 0.00 Not Applicable 
Total Inorganic Waste Avg. 94.63  
Total Organic Waste Avg. 5.37  

 
5.4.2 Radiological Characterization 
 
The initial isotopic data was compiled from the original shipper’s data for six              
DE-3013 parent containers.  It does not include decay calculations (References C5003 
and P5016).  The isotopic and mass data provided in Table 2, Bounding Isotopic 
Distribution, was obtained from the facility of origin (RFETS or Hanford); at the time the 
material underwent 3013 processing (Reference C5003).  It is presented as an 
indication of the initial expected isotopic ratios; those ratios were refined by SRS for 
each parent 3013 container as discussed below. 
 
Table 2.  Bounding Isotopic Distribution 
 

Isotope Plutonium wt% Oxide wt% 
Pu-238 0.041  
Pu-239 94.208 
Pu-240 7.735 
Pu-241 0.372 
Pu-242 0.055 
Plutonium  78.699 
Americium 0.653 
Uranium 0.000 
Neptunium 0.000 
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The values reported in Table 2 correspond to the those in Table 3, Radionuclide 
Distribution for Waste Stream SR-221H-PuOx, for the entire waste stream when 
considering that there are only six 3013 containers represented in Table 2. 
 
Prevalent Radionuclides 
 
To determine the isotopic ratios for waste stream SR-221H-PuOx, SRS used assay 
values for each of the 19 DE-3013 parent containers of plutonium oxide identified for 
disposal in this waste stream.  The total gram value for each individual radionuclide was 
divided by the total mass of all radioactive constituents in the 3013 can and converted to 
a percentage normalized to Pu-239.  CCP calculated the averages of each radionuclide 
reported for each of the 19 3013 cans.  Because the estimate was made prior to the 
material being repackaged, the radionuclide (wt%) range for individual containers is not 
calculated.  The same process was applied to determine “Total Radionuclide Ci%.”  As 
shown in Table 3, Pu-239 is the most predominant radionuclide by mass, and Pu-240 is 
the second most predominant radionuclide by mass (Reference M5031). 
 
Table 3.  Radionuclide Distribution for Waste Stream SR-221H-PuOx 
 

Radionuclide 
Total 

Radionuclide 
Wt%1 

Radionuclide 
Wt% Range for 

Individual 
Containers2 

Total 
Radionuclide 

Ci%3 

Radionuclide 
Ci% Range 

for Individual 
Containers2 

Suspected 
Present 
(Yes/No) 

WIPP-Tracked Radionuclides
Am-241 0.94 N/A 6.45 N/A Yes 
Pu-238 0.07 N/A 1.92 N/A Yes 
Pu-239 86.38 N/A 26.72 N/A Yes 
Pu-240 6.86 N/A 6.49 N/A Yes 
Pu-242 0.20 N/A <0.01 N/A Yes 
U-233 Not Reported4 N/A Not Reported N/A Yes 
U-234 Not Reported N/A Not Reported N/A Yes 
U-238 1.59 N/A <0.01 N/A Yes 
Cs-137 Not Reported N/A Not Reported N/A Yes 
Sr-90 Not Reported N/A Not Reported N/A Yes  

Additional Radionuclides
Np-237 0.03 N/A <0.01 N/A Yes 
Pu-241 0.22 N/A 58.42 N/A Yes 
U-235 3.71 N/A <0.01 N/A Yes 

1. This column indicates the total wt% of each radionuclide over the entire waste stream. 
2. This evaluation is based on the 3013 source containers; individual container values will depend on the 

repackaging weights. 
3. This column indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
4.     Not reported in the analytical results, potentially present. 
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5.4.3 Chemical Content Identification – Hazardous Constituents 
 
The HB-Line waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the South Carolina 
Department of Health and Environmental Control (SCDHEC).  Based on planned 
blending operations for termination of safeguards and waste management, the 
containers in this newly generated waste stream are managed at SRS as either  
non-hazardous or as hazardous waste (References DR002 and P5033).  CCP will 
manage the entire waste stream as hazardous waste.  Table 4, Expected Chemical 
Contaminants for TRU Waste Stream SR-221H-PuOx, summarizes the expected 
chemical contaminants applicable to the SR-221H-PuOx waste stream.  In addition, 
MSDSs were obtained for the commercial products to determine the presence of RCRA 
regulated constituents (References P5017 through P5031).  The table provides a list of 
chemicals found in decontamination products that may be found in trace quantities in 
the waste as a result of decontamination of the equipment used in the process.  
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Table 4.  Expected Chemical Contaminants for TRU Waste Stream SR-221H-PuOx 
 

Chemical Compound* Description/Use/Source Source 
Document 

EPA 
HWNs 

2-Butoxyethanol Constituent identified in decontaminants (Blue 
Whiz, Zap-O-Strip, and HD400). 

P5015 
P5025 
P5026 
P5028 

N/A 

Alkroxylated linear alcohol Constituent identified in decontaminants 
(Basic-H). 

P5015 
P5020 N/A 

Ammonia Constituent identified in decontaminants 
(Stripcoat). 

P5015 
P5023 N/A 

Ammonium chloride Constituent identified in decontaminants 
(Radiacwash). 

P5015 
P5019 N/A 

Anionic surfactants and enzymes Constituents identified in decontaminants 
(Tide). 

P5015 
P5024 N/A 

Benzyldimethyl (2-(2-(P-(1,1,3,3-
tetramethylbutyl) Phenoxy) 
Ethoxy) Ethyl) 

Constituent identified in decontaminants 
(Radiacwash). 

P5015 
P5019 N/A 

Cadmium Contaminant in plutonium oxide DR002  
P5033  D006 

Calcium carbonate Constituent identified in decontaminants 
(Comet Cleanser). 

P5015 
P5018 N/A 

Chromium Contaminant in plutonium oxide DR002  
P5033  D007 

Citric acid Constituent identified in decontaminants 
(Radiacwash). 

P5015 
P5019 N/A 

Crystalline quartz Constituent identified in decontaminants 
(Comet Cleanser). 

P5005 
P5015 
P5018 

N/A 

Dimethyl adipate Constituent identified in decontaminants 
(Safest Stripper). 

P5015 
P5021 N/A 

Dimethyl glutarate Constituent identified in decontaminants 
(Safest Stripper). 

P5015 
P5021 N/A 

Ethanol Constituent identified in decontaminants 
(DeconGel). 

P5015 
P5030 N/A 

Ethoxylated alcohol Constituent identified in decontaminants 
(Basic-H). 

P5015 
P5020 N/A 

Ethylene oxide Constituent identified in decontaminants 
(Radiacwash). 

P5015 
P5019 N/A 

Hydrated aluminosilicate Constituent identified in decontaminants 
(Safest Stripper). 

P5015 
P5021 N/A 

Lead Contaminant in plutonium oxide DR002  
P5033  D008 

Linear alkyl benzene sulfonate Constituent identified in decontaminants 
(Isoclean). 

P5015 
P5029 N/A 

Magnesium oxide (sand) Fire suppressant. P5004 N/A 

Octyl phenol Constituent identified in decontaminants 
(Radiacwash). 

P5015 
P5019 N/A 

Octylphenoxy polyethoxy ethanol Constituent identified in decontaminants 
(Isoclean). 

P5015 
P5029 N/A 

Potassium hydroxide Constituent identified in decontaminants (Blue 
Whiz and Zap-O-Strip). 

P5015 
P5025 
P5028 

N/A 
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Table 4.  Expected Chemical Contaminants for TRU Waste Stream SR-221H-PuOx 
(Continued) 

 

Chemical Compound* Description/Use/Source Source 
Document 

EPA 
HWNs 

Silica 
 
Constituent identified in decontaminants 
(Comet Cleanser). 

P5005 
P5015 
P5018 

N/A 

Silver Contaminant in plutonium oxide DR002  
P5033  D011 

Sodium carbonate Constituent identified in decontaminants 
(Comet Cleanser and Tide). 

P5015 
P5018 N/A 

Sodium hydroxide Constituent identified in decontaminants 
(Clorox and DeconGel). 

P5015 
P5027 
P5030 

N/A 

Sodium hypochlorite Constituent identified in decontaminants 
(CloWhite and Clorox). 

P5015 
P5022 
P5027 

N/A 

Sodium metasilicate Constituent identified in decontaminants (Zap-
O-Strip). 

P5015 
P5028 N/A 

Sodium orthosilicate Constituent identified in decontaminants 
(HD400). 

P5015 
P5026 N/A 

Sodium silicate Constituent identified in decontaminants 
(Tide). 

P5015 
P5024 N/A 

Sodium sulfate Constituent identified in decontaminants 
(Tide). 

P5015 
P5024 N/A 

Sodium tallate Constituent identified in decontaminants 
(HD400). 

P5015 
P5026 N/A 

Sodium tetraborate pentahydrate Constituent identified in decontaminants 
(Borax). 

P5015 
P5031 N/A 

Sodium tripolyphosphate Constituent identified in decontaminants 
(Tide). 

P5015 
P5024 N/A 

Sodium xylene sulfonate Constituent identified in decontaminants 
(HD400 and Isoclean). 

P5015 
P5026 
P5029 

N/A 

Tetrapotassium pyrophosphate Constituent identified in decontaminants 
(Isoclean). 

P5015 
P5029 N/A 

Tetrasodium ethylenediamine 
triacetate 

Constituent identified in decontaminants 
(Radiacwash and HD400). 

P5015 
P5019 N/A 

Trisodium phosphate Constituent identified in decontaminants (Zap-
O-Strip). 

P5015 
P5028 N/A 

 
5.4.3.1 F-Listed and Other Solvents 

 
SRS has performed a hazardous waste determination for this waste stream and did not 
identify solvent use in the process.  CCP evaluations of the blending operations 
confirmed the absence of solvents in the repackaging process.  Job control waste is not 
included in this waste stream.  Based on these evaluations, waste stream  
SR-221H-PuOx is not an F-listed waste as identified in Title 40 Code of Federal 
Regulations (CFR), Protection of the Environment, Part 261.31 as hazardous waste 
from non-specific sources (References 12, DR001, P5004, P5005, P5006, P5007, 
P5033, and P5038). 
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Headspace gas sampling of Lot 1 resulted in the 90 Percent Upper Confidence Limit for 
toluene exceeding the Program Required Quantitation Limit.  There is no source of 
toluene in the blending process.  There are a number of common uses of toluene 
associated with the packaging materials used with this waste stream such as tape, 
plastic, adhesives on labels, and ink used to write on labels.  A discrepancy resolution 
attributes the presence of toluene to the packaging materials used; therefore, F005 is 
not assigned to this waste stream (Reference DR001). 
 
5.4.3.2 Toxicity Characteristic Constituents 
 
The SRS evaluated the blending operations and concluded that the waste generated is 
hazardous (References DR002 and P5033).  The evaluation states that before blending, 
the plutonium oxide material and the blend mixture are not waste; the material becomes 
waste when it leaves the H-Canyon facility (References P5033 and P5038).  The 
evaluation was based on the scope of work for the blending operation and a hazardous 
waste determination evaluation performed for each parent 3013 container in the waste 
stream.  Sample results are available for each of the parent containers that provide 
results for eight RCRA metals (References M5001, M5002, M5003, M5004, M5005, and 
P5033).  Calculations were performed that demonstrate the waste in certain 3013 
containers is hazardous for either cadmium (D006), chromium (D007), lead (D008), 
silver (D011), or a combination of these (References DR002, P5033, and P5038).   
 
As described above, waste stream SR-221H-PuOx is contaminated with toxicity 
characteristic metal compounds listed in 40 CFR 261.24, based on sampling of the 
mixed oxide in the parent containers.  Therefore, EPA HWNs D006, D007, D008, and 
D011 are assigned to the waste stream (References DR002 and P5033). 
 
Based on review of AK relative to chemicals and materials used or present in the 
blending operation, waste stream SR-221H-PuOx is not contaminated with organic 
toxicity characteristic compounds as defined in 40 CFR 261.24 (References 12, P5033, 
and P5038). 

 
5.4.3.3 U- and P-Listed Chemicals 

 
Based on review of repackaging procedures relative to chemicals and materials used, 
waste stream SR-221H-PuOx is not mixed with a discarded commercial chemical 
product, an off-specification commercial chemical product, or a container residue or spill 
residue thereof as defined in 40 CFR 261.33 (References 12, P5033, and P5038). 
Repackaging instructions ensure no material other than plutonium oxide and blend 
material are included in the blend cans (Reference P5005).  This waste stream does not 
include general building or maintenance-related waste. 

 
The HWN U134 for hydrofluoric acid does not apply to SR-221H-PuOx  
(References P5033 and P5038). 
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Hydrazine is not used in this process; HWN U133 is not assigned for hydrazine 
(References P5033 and P5038). 
 
Beryllium is expected to be present in the plutonium oxide waste as a contaminant in 
plutonium oxide product.  Estimations performed by SRS using six parent DE 3013 cans 
show between 5 and 96 parts per million (ppm) beryllium (Reference P5016).  Beryllium 
is present only in trace quantities (Reference P5016).  Beryllium is therefore expected 
only in particulate form as an impurity or in residual trace amounts less than  
one percent by weight of the waste in any payload container.  It is not used in this 
process as a pure commercial chemical in powder form (References P5004, P5005, 
P5006, P5007, P5033, and P5038).  HWN P015 is not assigned to this waste stream for 
pure beryllium powder. 
 
5.4.3.4 K-Listed Chemicals 

 
Based on review of repackaging procedures relative to chemicals and materials used, 
waste stream SR-221H-PuOx is not hazardous waste from any of the sources specified 
in 40 CFR 261.32 (References 12, P5033, and P5038).  Repackaging instructions 
ensure no material other than plutonium oxide and blend material are included in the 
blend cans (Reference P5005).  This waste stream does not include general building or 
maintenance-related waste.  Therefore, waste stream SR-221H-PuOx is not assigned a 
K-listed HWN. 
     
5.4.3.5 Ignitables, Reactives, and Corrosives 
 
Ignitable and reactive materials are not present in the blending operation  
(References P5004, P5005, P5006, P5007, P5033, and P5038).  No RCRA-regulated 
quantities of ignitable, corrosive, or reactive chemicals in routine HB-Line TRU waste, 
including pyrophorics and explosives, are expected in this waste stream  
(References P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 

 
Ignitability 

 
The debris materials in this waste stream do not meet the definition of ignitability as 
defined in 40 CFR 261.21 (Reference 12).  There were no ignitable metals used as pure 
metal or otherwise in the HB-Line blending operations (e.g., sodium)  
(References P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 
 
Corrosivity 

 
The debris materials in this waste stream do not contain unreacted corrosive chemicals; 
therefore, they do not meet the definition of corrosivity as defined in 40 CFR 261.22 
(References 12, P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 
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Reactivity 
 

The debris materials in this waste stream do not meet the definition of reactivity as 
defined in 40 CFR 261.23 (Reference 12).  The materials are stable and will not 
undergo violent chemical change without detonating.  The materials will not react 
violently with water, form potentially explosive mixtures with water, nor generate toxic 
gases, vapors, or fumes when mixed with water.  There were no reactive metals used 
as pure metal or otherwise in the HB-Line blending operations (e.g., sodium)  
(References P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 

 
Non-radionuclide pyrophorics are not present in the repackaging process  
(References P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 
 
The containers in this waste stream will be evaluated in accordance with WIPP-WAP 
using radiography prior to shipment to ensure the waste is not ignitable, reactive or 
corrosive. 
 
5.4.3.6 Flammable Volatile Organic Compounds 

 
A statistical evaluation was performed using the headspace gas results for                   
33 containers in Lot 1 of this waste stream.  The total flammable volatile organic 
compounds (FVOC) measured for each of the drums is well below 500 ppm.  The 
evaluation demonstrates the probability of any container in the waste stream having or 
exceeding a total flammable gas concentration of 500 ppm in the headspace of the 
container is effectively zero.  Based on the final waste form and sample date, containers 
in waste stream SR-221H-PuOx are not expected to exceed a total FVOC concentration 
of greater than or equal to 500 ppm (Reference C5025). 
 
5.4.4 Polychlorinated Biphenyls 

 
Polychlorinated biphenyls (PCBs) are not expected to be present in this waste.  The 
repackaging procedures ensure that material that is not plutonium oxide or blend 
material is not added to the blend can.  This waste stream does not include 
maintenance debris (References P5004, P5005, P5006, P5007, P5012, P5033, and 
P5038). 
 
5.4.5 Prohibited Items 
 
Prohibited items are not expected to be present in this waste stream.  Prohibited items 
include non-radioactive pyrophorics, liquids, and aerosol cans. Pyrophorics and 
explosives are not expected in this TRU waste stream.  No compressed gas cylinders or 
explosives are expected.  Any prohibited items identified during radiography are 
remediated (e.g., absorbing liquids, opening sealed containers greater than four liters, 
venting pressurized containers), to correct the deficiency.  Based on the instructions in 
the repackaging procedures prohibited items will not be present in this waste stream 
(References M5026, P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 
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Waste packaging for the S&C cans placed into the POC will not require sharps 
protection or block and brace protection beyond that provided inside the POC 
(References P5002 and P5007). 
 
CCP will perform radiography on the POCs to ensure the absence of prohibited items in 
waste steam SR-221H-PuOx. 
 
5.5 Waste Packaging 
 
Blending material is preloaded into clean carbon steel slip/press/screw-lid blend cans 
(References M5026, M5030, P5005, and P5032).  Waste is packaged into metal blend 
cans.  The metal blend cans are bagged out of the glovebox with a single twist and tape 
filtered bag cut and placed into the S&C can (Reference P5001, P5002, and P5006). 
 
5.5.1 Payload Containers 
 
Waste is packaged into 12-inch POCs.  The POC consists of a 55-gallon U.S. 
Department of Transportation (DOT) 7A Type A drum which contains the 12-inch 
stainless steel pipe component surrounded by fiberboard and plywood dunnage inside a 
90 ml rigid liner.  The pipe component is about 2 feet long with a vented, bolted 
removable lid (References 13 and P5007). 
 
5.5.2 Layers of Confinement 
 
The WIPP Blend material package consists of an inner filtered can (less than four liters 
and not considered a layer), a filtered bag, and an outer S&C can.  The blend material 
package is placed into the filtered pipe component, one blend material package per pipe 
component (References M5026, P5001, P5002, P5006, and P5007). 
 
There are two layers of confinement; the filtered bag and the inner liner of the POC.  
The blend can is less than four liters (References M5026, P5001, P5002, P5005, and 
P5030).  The filtered bag out bag is greater than four liters.  The S&C can is an outer 
slip lid can with a volume of approximately 3.2 liters (References M5030 and P5006). 
 
5.5.3 Filter Vents 
 
The inner blend can has a 400 micron sintered metal filtered lid.  Plastic bagout bag has 
an NFT model 036-DA PU filter.  The S&C can has a slip-fit lid that is not taped around 
the circumference (Reference M5030).  The POC is vented with approved filter vent 
prior to disposal.  Vent dates for individual containers are provided in the AK Containers 
List (Reference M5026). 
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6.0 CONTAINER-SPECIFIC INFORMATION 
 
In accordance with procedure CCP-TP-005 (Reference 1), a CCP Waste Containers 
List (Attachment 8 of the procedure), is completed and maintained as a quality record 
for waste tracking purposes.  Information tracked includes container identification 
number, waste stream number, and the closure date for each container.  Container 
specific information will be collected and added to the Waste Containers List as they are 
generated. 
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4. CCP-PO-001, CCP Transuranic Waste Characterization Quality Assurance Project 

Plan, Carlsbad, New Mexico, Nuclear Waste Partnership, LLC. 
 
5. CCP-PO-002, CCP Transuranic Waste Certification Plan, Carlsbad, New Mexico, 

Nuclear Waste Partnership, LLC. 
 
6. CCP-PO-003, CCP Transuranic Authorized Methods for Payload Control (CCP 

CH-TRAMPAC), Carlsbad, New Mexico, Nuclear Waste Partnership, LLC. 
 
7. CCP-AK-SRS-4, Central Characterization Program Acceptable Knowledge 

Summary Report For Savannah River Site Waste Streams:  SR-W027-221H-HET,                      
SR-W027-221H-HEPA, SR-W027-HBL-BOX, SR-W027-221H-HET-C,               
SR-W027-221H-HET-D,SR-W027-221H-HOM, Carlsbad, New Mexico, Nuclear 
Waste Partnership, LLC. 

 
8. 42 U.S.C. 10101 Nuclear Waste Policy Act of 1982, Washington, D.C.,  

U.S. Congress 
 
9. Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act           

(as amended) 
 
10. DOE Order 435.1, Radioactive Waste Management 
 
11. DOE Waste Treatability Group Guidance, Idaho Falls, Idaho, INEL-Lockheed 

Idaho Technologies Company, U.S. Department of Energy 
   

12. 40 CFR Part 261, Identification and Listing of Hazardous Waste, U.S. EPA 
 
13. Department of Energy. CH TRU Payload Appendices, U.S. Department of Energy 

Carlsbad Field Office 
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14. CCP-AK-SRS-18, Central Characterization Program Acceptable Knowledge 
Summary Report For Savannah River Site K-Area Interim Surveillance 
Transuranic Waste, Waste Stream SR-KAC-HET,  Carlsbad, New Mexico, Nuclear 
Waste Partnership, LLC. 
 

15. DOE/TRU-12-3425, Annual Transuranic Waste Inventory Report – 2012, U.S. 
Department Of Energy, Carlsbad Field Office 
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8.0 AK SOURCE DOCUMENTS 
 

Source 
Document 
Number Title 
C5001 Memorandum from D.A. Wagoner to R.J. Parks  Re:  Radiological Assessment for WIPP Blending 

Demonstration 

C5002 Memorandum from K.E. Goodwin to R.T. Bartholomew  Re:  Termination of Safeguards Request 
for Attractiveness Level D Plutonium Material 

C5003 Memorandum from B.A. Eberhard to J.W. Christopher  Re:  3013 Container Data for Select  
K-Area Interim Surveillance Items 

C5004 Suspect Hazardous Waste Handling Requirements 

C5009 Record of Communication - Atomic Energy Defense Activities 

C5014 Record of Communication - Interview of Mike Mobley  Re:  TRU Waste Generation in Old HB-Line 

C5018 Record of Communication - Interview of G. Blackburn, B. Smith, C. McClard, C. Byrd, and  
F. Loudermilk  Re:  TRU Waste Generation in HB-Line  

C5023 Memorandum from Matthew S. McCormick to Kerry W. Watson Re:  Request for Carlsbad Field 
Office Approval of Waste Stream Profile RLHMOX.001 for Waste Stream HMOX01.001 

C5024 Termination of Safeguards Material Description 

C5025 Statistical Evaluation of Maximum Expected Total Flammable Gas Concentration for Containers in 
Savannah River Site Waste Stream SR-221H-PuOx  

C5026 E-mail from Lee Fox to Lisa Watson re:  SR-221H-PuOx  

C5027 Email from Lee Fox to Mike Papp Re:  SRS-21 Waste Stream SR-221H-PuOx  

D5001 Dismantlement and Decontamination of a Plutonium-238 Facility at SRS 

D5002 Characterization of HB-Line Transuranic (TRU) Waste 
D5004 Implementation Plan for Buried Transuranic Waste at the Savannah River Plant 
D5005 Transuranic Waste Projections at SRS for Long Range Planning 
D5006 Savannah River Site Solid Waste Management Facility Safety Analysis Report 
D5007 Transuranic Waste Baseline Inventory Report 
D5008 Old Radioactive Waste Burial Ground 
D5009 Characterization of HB-Line Low-Level Waste 
D5014 Technical Safety Requirements Savannah River Site - Solid Waste Management Facility 
D5015 Separations HB-Line Facility - Low Level Radioactive Waste/Mixed Waste Certification Plan 
D5016 Building 221-H, B-Line Scrap Recovery Facility (SUP 2A) 
D5017 Separations HB-Line Facility Transuranic (TRU) Waste Certification Plan 
D5018 HB-Line Safety Analysis Report 
D5019 Systems Analysis - 200 Area Savannah River Plant HB-Line Operations 
D5020 HB-Line Basis for Interim Operation 
D5022 Solid Waste Division 1998 System Plan 

D5023 Safety Analysis - 200 Area; Savannah River Plant, Separations Area Operations, Building 221-H, 
B-Line, Plutonium Oxide Facility (Sup 2C) 

D5024 Separations HB-Line Facility - Characterization of HB-Line Transuranic (TRU) Waste 

DR001 Discrepancy Resolution: Toluene Detected in Headspace Gas Samples of Waste Stream   
SR-221H-PuOx  

DR002 Hazardous Waste Determination Revision for Plutonium Oxide Waste  
M5001 Data Summary Sheet:  FY07 Metals Results 

M5002 Data Summary Sheet:  FY08 Metals Results 

M5003 Data Summary Sheet:  FY09 Metals Results 
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Source 
Document 
Number Title 
M5004 Data Summary Sheet:  FY10 Metals Results 

M5005 Data Summary Sheet:  FY11 Metals Results 

M5010 Power Point Presentation:  Storage and Disposal History 

M5012 Miscellaneous SRS Maps and Location Information 

M5013 Waste Acceptance Criteria for USF/HB-Line Waste Handling Facility 

M5015 Clarification of Scrap Declaration 

M5016 "Universal" Figuring Book No. S 98 

M5017 "Universal" Figuring Book No. S 98 

M5019 Accountability Book 4 

M5026 TRU Waste Container Characterization Forms (OSR 29-90) for drum additions 

M5030 WIPP Blend Down Campaign - Internal Packaging Configuration 

M5031 DE-3013 TRU Waste Characterizations for Containers Assayed from 2007 through 2010 for the 
WIPP Blend Down Campaign 

M5032 DE-3013 Radionuclide Calculations 

M5035 Add Container Memos for Waste Stream SR-221H-PuOx 

M5037 Container Number Tracking Crosswalk  

P5001 Bagport Operations Manual - Installing a Bag 

P5002 Bagport Operations Manual - Bagging Out Process Operations 

P5003 Phase I Scrap Recovery Manual - Moving  
DE-3013 Material and Blend Cans to the South Line - Oxides 

P5004 Phase I Scrap Recovery Manual - Processing DE-3013 Item into WIPP Blend 

P5005 Phase I Scrap Recovery Manual - Generating WIPP Blend Cans 

P5006 Phase III 3013 Processing Manual - Placing Items In-Transit in CAL LAB/MA 1 & 2 

P5007 Packaging WIPP Blend Waste 

P5008 Transferring WIPP Blend TRU Waste in Pipe Overpack Containers to Solid Waste Disposal 
Facility 

P5009 Shipping and Receiving Manual - Receipt of 9975 Shipping Containers from K-Area 

P5010 Shipping and Receiving Manual - Receipt Preparations for Shipping Container Loaded with  
DE-3013 Project Material in 9975 

P5011 Shipping and Receiving Manual - Unpackaging 9975 Shipping Container Loaded with DE-3013 
Material 

P5012 Prohibited Items Control 

P5015 General Decontamination 

P5016 HB-Line WIPP Blending MAR and OSA Compliance 

P5017 Material Safety Data Sheet - Brillo Soap Pads 

P5018 Material Safety Data Sheet - Comet Cleanser 

P5019 Material Safety Data Sheet - Radiacwash 

P5020 Material Safety Data Sheet - Basic-H Concentrated Organic Cleaner 

P5021 Material Safety Data Sheet - Safest Stripper 

P5022 Material Safety Data Sheet - CloWhite 
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P5023 Material Safety Data Sheet - Stripcoat 

P5024 Material Safety Data Sheet - Tide 

P5025 Material Safety Data Sheet - Blue Whiz 

P5026 Material Safety Data Sheet - Regency Professional Heavy Duty Degreaser HD400 

P5027 Material Safety Data Sheet - Clorox Clean-Up Cleaner with Bleach 

P5028 Material Safety Data Sheet - Zap-O-Strip 

P5029 Material Safety Data Sheet - Isoclean Concentrate 

P5030 Material Safety Data Sheet - DeconGel 1101, 1120, 1121 

P5031 Material Safety Data Sheet - Borax 

P5032 HB-Line WIPP Blending Demonstration Scope of Work 

P5033 Hazardous Waste Determination Calculations for Containers Processed During in the WIPP 
Blending Demonstration Project in HB-Line 

P5034 Backlog Waste Reassessment Baseline Book - Waste Form 28 Product 

P5035 
Central Characterization Project Acceptable Knowledge Summary Report for Rocky Flats 
Combustibles and Plastic Stored at the Idaho National Laboratory:  Waste Stream  
ID-RF-S5300-A 

P5036 Waste Stream Profile Form:  RF141.01 

P5037 Waste Stream Profile Form:  RF141.02 

P5038 Hazardous Waste Determination for Waste Generated During the K Area Interim Surveillance 
(KIS) Destructive Evaluation (DE) Evolutions 

P5039 H-Canyon/Of-H/Old B-Line Facility-Specific Minimization Plan 

P5040 E-Area TRU Pads Transuranic Waste Acceptance Criteria 

P5043 Cabinet Bagport Operations 

P5044 Savannah River Plant:  Management of Solid Radioactive Waste/Radiation and Contamination 
Control 

P5046 Acceptable Knowledge Document for Hanford Site Mixed Oxides Waste Stream HMOX01 
P5047 Interim Action Determination Disposal of Certain Plutonium Stored at Savannah River Site 
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Figure 1.  Savannah River Site Geographic Location 
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Figure 2.  Location of the 200-H Area and Burial Ground within Savannah River Site 
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Figure 3.  Savannah River Site E-Area Map 
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Figure 4.  Plutonium Oxide Processing 
 
 

 
 
 
 
 



Approved Waste Stream Profile Description AK Document # AK Summary #
03/08/04 BNINW216 FIRST/SECOND STAGE SOLIDIFIED SLUDGE INEL-96/0280 BNFL-5232-RPT-TRUW-09
01/24/06 ID-RF-S3114 SOLIDIFIED ORGANICS CCP-AK-INL-005 N/A
04/07/05 LA-MHD01.001 HETEROGENEOUS DEBRIS CCP-AK-LANL-006 N/A

05/14/08 LA-MHD04.001 HETEROGENEOUS DEBRIS FROM THE TA-21 DP WEST FACILITY CCP-AK-LANL-010 N/A

08/14/13 LA-MIN02-V.001 ABSORBED WASTE FROM TA-55 CCP-AK-LANL-006 N/A
08/03/12 SR-221H-PuOx SRS BLENDED PUOX CCP-AK-SRS-21 N/A
07/19/10 SR-MD-PAD1 HETEROGENEOUS DEBRIS FROM MOUND SITE CCP-AK-SRS-9 N/A
02/24/11 SR-W027-HBL-BOX HETEROGENEOUS DEBRIS FROM THE HBL CCP-AK-SRS-4 N/A

Waste Streams Currently Being Shipped
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ACRONYMS 

AK acceptable knowledge 
AMWTP Advanced Mixed Waste Treatment Project 
ATWIR Annual Transuranic Waste Inventory Report 

CCP Central Characterization Project 
CFR Code of Federal Regulations 
CH contact-handled 
CH-TRAMPAC Contact-Handled Transuranic Waste Authorized Methods for Payload Control 
CH-TRUCON Contact-Handled TRU Waste Content Codes 

DOE Department of Energy 
DOT Department of Transportation 

EDMS Electronic Document Management System 
EPA Environmental Protection Agency 

FGE fissile gram equivalents 
FR Federal Register 

HWN hazardous waste number 

IDC item description code 
INEEL Idaho National Engineering and Environmental Laboratory 
INL Idaho National Laboratory 

NACE National Association of Corrosion Engineer 
nCi/g nanocuries per gram 
NDA non-destructive assay 

PCB polychlorinated biphenyl 
ppm part per million 
ppmv part per million volume 
PRQL program required quantitation limit 
PVC poly vinyl chloride 
PWTS Process Waste Transfer System 

RCRA Resource Conservation and Recovery Act 
RFETS Rocky Flats Environmental Technology Site 
RFP Rocky Flats Plant 
RMRS Rocky Mountain Remediation Services 
RTR real-time radiography 

SDA Subsurface Disposal Area 
SWB standard waste box 
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TIC tentatively identified compound 
TRU transuranic 
TSA-RE Transuranic Storage Area-Retrieval Enclosure 
TSCA Toxic Substances Control Act 
TWBIR Transuranic Waste Baseline Inventory Report 

UCL90 90% upper confidence limit 

VE visual examination 
VOCs volatile organic compounds 

WAC Waste Acceptance Criteria 
WAP Waste Analysis Plan (Attachment B of the WIPP Hazardous Waste Permit) 
WIPP Waste Isolation Pilot Plant 
WMC Waste Matrix Code 
WMP  Waste Material Parameter 
WSPF Waste Stream Profile Form 
WTS Waste Tracking System 
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Acceptable Knowledge Summary 
for First/Second Stage Sludge 

1.0 WASTE STREAM DESCRIPTION 

1.1 Waste Stream Number 

BNINW216 

1.2 Basic Waste Stream Information 

1.2.1 Waste Stream Name 

First/Second Stage Sludge 

1.2.2 Point of Generation 

Rocky Flats Plant (RFP) - Liquid Waste Treatment Area of Building 774 

1.2.3 Waste Stream Volume 

22,304 containers (4,639 m3) – current volume(4) 

The estimated percentage of the waste greater than 100 nanocuries per gram (nCi/g) is 92%. The 
estimated percentage of waste equal to or less than 100 nCi/g is 8%.(12) 

1.2.4 Generation Dates 

AMWTP stored containers of RFP first/second stage sludge waste were generated from 1968 to 
1988. Waste stored at AMWTP with generation dates (i.e., pack date) later than 1988 are the result of 
repackaging (e.g., waste characterization/treatment activities).(2, 49) 

1.2.5 Contact-Handled TRU Waste Content Codes (CH-TRUCON)(5, 6) 

ID111/ID211, ID132/ID232 

1.2.6 Waste Isolation Pilot Plant Waste Stream ID (8, 50) 

ATWIR Waste Stream ID: IN-BNINW216 (formerly identified as TWBIR Waste Stream IDs: 
IN-W216.875, IN-W216.98, IN-W216.99, IN-W228.101, IN-W228.102, IN-W228.103, and 
IN-W228.883). 

1.2.7 Summary Category Group(3, 7) 

S3000 Homogeneous Solids 
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1.2.8 Waste Matrix Codes(3, 7) 

S3121 – Waste Water Treatment Sludge (IDC 001, IDC 002, IDC 741, IDC 742) 

WMC S3121 consists of >50% by volume secondary sludge, or filtercake from wastewater 
treatment processes or heavy metal sludges resulting from recovery processes. 

S3150 – Solidified Homogeneous Solids (IDC 800) 

WMC S3150 consists of >50% by volume solidified forms. An example is sludge waste that is 
immobilized with cement and cured into a solidified form. 

Two WMCs have been assigned to this waste stream because the immobilization process for this 
waste stream was changed in 1986. Prior to 1986 the first/second stage sludge was placed into a drum 
with Portland cement. The excess liquid was immobilized, but a solid monolith was not formed. 
Subsequent to 1986 the sludge was co-fed into a drum with a diatomite and Portland cement mixture, 
which formed a solid monolith after curing. 

1.2.9 Waste Matrix Code Group(7) 

S3100 – Inorganic Homogeneous Solids 

1.2.10  Description from the Annual Transuranic Waste Inventory Report  

ATWIR waste stream description: 

IN-BNINW216 (aqueous sludge wastes from Building 774) was generated from a carrier 
precipitation and immobilization process (sludge mixed with diatomite and Portland cement). The 
First/Second Stage Sludge waste stream is comprised of IDCs ID-RF-001, ID-RF-002, and ID-RF-800. 
The First/Second Stage Sludge waste stream consists of >50% by volume secondary sludge or filter cake 
from wastewater treatment processes or heavy metal sludges from recovery processes. Two waste matrix 
codes (WMCs) have been assigned to this waste stream because the immobilization process for this waste 
stream was changed in 1986. Prior to 1986 the first/second stage sludge was placed into a drum with 
Portland cement. The excess liquid was immobilized, but a solid monolith was not formed. Subsequent to 
1986 the sludge was co-fed into a drum with a diatomite and Portland cement mixture, which formed a 
solid monolith after curing.(8), b 

TWBIR waste stream descriptions: 

IN-W216.875, IN-W216.98, IN-W216.99:  Item description code (IDC) 001 waste consists of 
immobilized materials generated from first-stage treatment operations in RFP Building 774. Aqueous 
liquids coming into the process originated from Building 771 recovery operations. The liquids were made 
basic with sodium hydroxide to precipitate iron, magnesium, etc. that also carried down the relatively 
small precipitate of plutonium and americium hydrated oxides. The precipitate was filtered to produce a 
sludge (IDC 001), which was placed in a drum with Portland cement. Beginning in 1979, sludge waste 
from second-stage treatment was combined with first-stage sludge. The combined sludges were also 

b.  The description in the ATWIR will be revised in the next annual update to include IDCs ID-RF-741 and ID-RF-742. 
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assigned IDC 001. IDC 001 was discontinued in 1986 when the immobilization process changed and has 
since been assigned IDC 800. 

IN-W228.101, IN-W228.102, IN-W228.103, and IN-W228.883: IDC 002 waste consists of 
immobilized materials generated from second-stage treatment operations in RFP Building 774. Aqueous 
liquids to be treated originated from first-stage treatment and from numerous buildings on plant site. The 
liquids were treated in the same manner as the liquids from the first stage, and the resulting sludge 
(IDC 002) were placed into a drum with Portland cement. Prior to 1973, second-stage sludge may contain 
miscellaneous debris.  

IN-W216.875, IN-W216.98, IN-W216.99, IN-W228.101, IN-W228.102, IN-W228.103, and 
IN-W228.883:  The process that produced sludge from RFP Building 774 (IDC 800) was the same 
process as that which generated IDC 001. The difference between the two IDCs was the immobilization 
process. For IDC 800, the sludge was co-fed into a drum with a diatomite and Portland cement mixture, 
which formed a solid monolith after curing. IDC 800 is most accurately described by the combination of 
TWBIR numbers for IDC 001 and IDC 002, therefore all TWBIR numbers associated with IDC 001 or 
IDC 002 were applied to IDC 800. 

1.2.11 Defense-Related Determination  

RFP first and second stage sludge waste was generated as a result of treating various radioactive 
aqueous wastes. The majority of the aqueous waste treated within Building 774 were generated as a result 
of plutonium production/recovery and support operations associated with weapons activities.(2) While 
certain aqueous waste that entered Building 774 may not have been generated directly from defense 
activities, based on the inability to separate non-defense waste from defense waste, the waste is eligible 
for disposal at WIPP as a commingled defense waste stream generated “in part” by the atomic energy 
defense activities. 

The DOE/WIPP-02-3122, Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot 
Plant (WIPP-WAC), requires generator sites to use acceptable knowledge (AK) to determine if the 
transuranic (TRU) waste streams to be disposed at WIPP meet the definition of TRU “defense” waste. 
Based on guidance from the Department of Energy (DOE), a TRU waste is eligible for disposal at WIPP 
if it has been generated in whole or in part by one or more of the activities listed in section 10101(3) of 
the NWPA of 1982.(60, 61, 64) The term "atomic energy defense activity means any activity of the Secretary 
[of DOE] performed in whole or in part in carrying out any of the following functions: 

• Naval reactors development 

• Weapons activities, including defense inertial confinement fusion 

• Verification and control technology 

• Defense nuclear materials production 

• Defense nuclear waste and materials by-products management 

• Defense nuclear materials security and safeguards and security investigations 

• Defense research and development. 

In addition, there is no historical record or evidence of spent nuclear fuel or high-level waste ever 
having been handled at the RF facility. (2,60) 
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Based on the above information the RFP first and second stage sludge waste is eligible for disposal 
at WIPP as a defense-related waste. 

1.3 Waste Stream Description 

1.3.1 Description 

The First/Second Stage Sludge waste stream consists of drums containing First Stage Sludge (IDCs 
001 and 741), Second Stage Sludge (IDCs 002 and 742), or Solidified Sludge – Bldg 774 (IDC 800). 

Table 1-1. Physical waste form descriptions for first/second stage sludge. 

IDC WMC Description 

001 

741 

S3121 This waste consists of immobilized materials generated from first stage treatment 
operations in RFP Building 774. Aqueous liquids coming into the process 
originated from Building 771 recovery operations. The liquids were made basic 
with sodium hydroxide to precipitate iron, magnesium, etc., that also carried down 
the relatively small precipitate of plutonium and americium hydrated oxides. The 
precipitate was filtered to produce sludge, which was placed in a drum with 
Portland cement (IDCs 001 and 741) and assigned container prefix 741. IDC 001 
was assigned to the first stage sludge by RFP. IDC 741 is used to identify first stage 
sludge drums retrieved from the Subsurface Disposal Area (SDA) Pits 11 and 12. 
The waste was generated prior to 1972, shipped to Idaho National Laboratory 
(INL), and buried in the SDA Pits 11 and 12. The waste was subsequently retrieved 
from the pits and placed into the Transuranic Storage Area-Retrieval Enclosure 
(TSA-RE) prior to 1979. Because RFP did not assign IDCs to waste until mid-1971, 
AMWTP assigned IDC 741 to these waste containers.(1, 2, 4) 

Beginning in 1979, sludge waste from second stage treatment was combined with 
first stage sludge and assigned container prefix 7412. The combined sludges were 
also assigned IDC 001. IDC 001 was discontinued in 1986 when the immobilization 
process changed and has since been assigned IDC 800.(43) 

002 

742 

S3121 This waste consists of immobilized materials generated from second stage treatment 
operations in RFP Building 774. Aqueous liquids to be treated originated from first 
stage processing and from numerous buildings on plant site. The liquids were 
treated in the same manner as the liquids from the first stage, and the resulting 
sludge were placed in a drum with Portland cement (IDCs 002 and 742) and 
assigned container prefix 742. IDC 002 was assigned to the second stage sludge by 
RFP. IDC 742 is used to identify second stage sludge drums retrieved from the 
SDA Pits 11 and 12. The waste was generated prior to 1972, shipped to INL, and 
buried in the SDA Pits 11 and 12. The waste was subsequently retrieved from the 
pits and placed into the TSA-RE prior to 1979. Because RFP did not assign IDCs to 
waste until mid-1971, AMWTP assigned IDC 742 to these waste containers.(1, 2, 4) 

Prior to 1973, second stage sludge may contain miscellaneous debris, as identified 
by visual examination (VE) and Real-Time Radiography (RTR) inspections of 
second stage waste containers. The following types of debris have been identified:  
cellulosic debris, plastic debris, leaded rubber gloves, rubber debris,(18) rubber 

March 2013 - 4 - RPT-TRUW-09, Rev. 9 



 

Advanced Mixed Waste Treatment Project 
Acceptable Knowledge Summary for First/Second Stage Sludge 

(BNINW216) 
 
 
 

IDC WMC Description 
gloves, and metal debris. AK indicates that up until 1973, other items (e.g., electric 
motors, bottles containing residual liquid chemical wastes and mercury, and 
mercury batteries and lithium batteries) may be present in second stage sludge 
(IDCs 002 and 742) containers. These items have not been confirmed through 
characterization activities. 

800 S3150 The process that produced sludge from RFP Building 774 (IDC 800) was the same 
process as that which generated combined first and second stage sludge (container 
prefix 7412). The difference between the two IDCs was the immobilization process. 
For IDC 800, the sludge was co-fed into a drum with a diatomite and Portland 
cement mixture, which formed a solid monolith after curing.(43) 

 
In accordance with Attachment C of the Waste Analysis Plan (WAP), a waste stream is defined as 

waste materials that have common physical form, that contain similar hazardous constituents, and that are 
generated from a single process or activity. The waste meets the definition of a WIPP waste stream.  

1.4 Process Description 

1.4.1 Areas of Operation 

When Building 774 was built in 1952, its primary purpose was to treat radioactive aqueous waste 
from Building 771. Later, aqueous wastes from numerous buildings on plant site were treated in 
Building 774. Production and production support processes in Buildings 371, 444, 447, 559, 707, 771, 
776, 777, 779, 865, and 883 generated liquid wastes which were treated in Building 774. Building 774 
was a combination batch continuous processing operation with a two-stage carrier precipitation process. 
Aqueous liquid wastes were treated using neutralization, precipitation, flocculation, and clarification 
processes. The settled solids were then filtered and immobilized. 

1.4.2 Waste Generating Process 

Most of the aqueous wastes from Building 771 entered the Building 774 liquid waste processing 
facility by vacuum transfer through the process waste system. Acid wastes containing large quantities of 
metal ions that were insoluble in basic solutions, or chloride ions that were corrosive to the process 
equipment, were neutralized with sodium hydroxide (between 2.5 and 12). The purpose of this process 
was to remove the metal hydroxide solids prior to the succeeding flocculation and clarification processes. 
The precipitated solids were sent through vacuum filtration. 

Acid waste containing only small quantities of metal ions that were insoluble in basic solutions and 
caustic wastes containing large quantities of un-dissolved solids were mixed with ferric sulfate and 
calcium chloride reagents and the pH adjusted as necessary with sodium hydroxide. The solids (mainly 
ferric hydroxide) settled to the bottom of the tank, and the liquid was decanted into the feed tank for the 
succeeding precipitation and clarification process. The solids were sent through vacuum filtration. 

Liquid waste solutions that were relatively free of solids were mixed with the decanted solution 
from the previously described batch precipitation processes and the filtrate from the rotary drum vacuum 
filter. These combined wastes were drained into a flash mixer tank where the decontaminating chemical 
reagents were introduced. The mixture from the flash mixing vessel flowed into the flocculator where 
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anionic polyelectrolyte flocculent (PuriFloc A2336,37) was added. The mixture then flowed into the 
clarifier where the floc was allowed to settle out (see Section 2.3 for list of constituents associated with 
PuriFloc). The clarifier supernatant liquid was pumped to the second stage treatment process. The 
precipitate at the bottom of the tank flowed into the slurry tank awaiting vacuum filtration. 

Slurry from the first stage treatment was drawn through diatomite filter media by a vacuum inside a 
rotating filter drum. The filter media and trapped solids were continually scraped off the drum filter and 
fed into a 55-gallon drum. Portland cement was added to the bottom of the drum prior to placing sludge 
into the drum. Portland cement may also have been added on top of the sludge (see Section 2.3 for list of 
constituents associated with Portland cement).  

The slurry from second stage was kept separate from the first stage slurry up until 1979 (IDC 002). 
Even during this time frame, there was commingling of liquids between the two stages. The effluent from 
the first stage process required further treatment by second stage process, and the filtrate from the rotary 
drum vacuum filter was fed back to first stage treatment. Beginning in 1979, slurry from the first and 
second stage treatment was combined prior to filtration. The combined sludge was assigned IDC 001. 

Treated effluent from the first stage processes, filtrate from the second stage vacuum filter, liquid 
from the waste treatment process drains, and other wastes from numerous other buildings were received 
into second stage treatment. In the batch radioactive decontamination process, ferric sulfate and calcium 
chloride reagents were added, and a flocculating agent was also added near the end of the mixing cycle. 
The supernatant liquid was decanted into treated waste holding tanks. The floc that settled to the tank 
bottom was then sent through vacuum filtration. 

The continuous radioactive decontamination process accepted low chemical content process 
wastes, primarily water and detergent from the laundry facility. This process was identical in process 
chemistry to first stage treatment. The treated liquid was pumped into holding tanks. The settled solids 
were sent through vacuum filtration.  

In a process identical to first stage sludge, slurry from the second stage treatment was drawn 
through diatomite filter media by a vacuum inside a rotating filter drum. The filter media and trapped 
solids were continually scraped off the drum filter and fed into a 55 gallon drum. Portland cement was 
added to the bottom of the drum prior to placing sludge into the drum. During processing of second stage 
sludge, several layers of cement may have been added between layers of sludge. Portland cement may 
have also been added to the top of the sludge.  

Beginning in 1979, slurry from first and second stage treatment was combined prior to filtration, 
and the sludge was assigned IDC 001. 

In 1986, the process for immobilizing first and second stage sludges was changed. Sludge waste 
generated under the new immobilization process was assigned IDC 800. Processing of first and second 
stage sludges through treatment, precipitation, and filtration did not change. However, as the sludge was 
scraped off the drum filter, it was co-fed into a drum with a diatomite and Portland cement mixture, which 
formed a solid monolith after curing. Assignment of IDC 001 was discontinued at this time. 
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1.4.2.1 Liquid Absorption at AMWTP 

Containers of waste that are found to have prohibited liquids will undergo remediation to remove 
the prohibited liquid status. Liquids may be directly absorbed on the top of the waste or may undergo 
treatment at the AMWTP using a “drill and drain” technique. (57) 

Liquids found on top of the waste will undergo absorption in the container if sufficient head space 
is available. If insufficient headspace is noted, the liquids will be containerized and then undergo 
absorption. (57) 

Liquids noted elsewhere in the container (other than sitting on top of the waste) may undergo 
remediation using the drill and drain technique. Containers that are subjected to the drill and drain process 
will have drill holes placed near the bottom of the drum.  Prohibited liquids are removed from the 
container using a vacuum and subsequently containerized. After the prohibited liquids are remediated the 
drilled holes are plugged and then taped to ensure that the container is leak free. (57)  

Prohibited liquids waste will be absorbed with an approved absorbent as noted in Section 1.4.4.5. 

1.4.3 Process Flow Diagram 

See Figure 3-1. 

1.4.4 Material Inputs 

1.4.4.1 Material Inputs – RF IDCs 001 and 741 

The most common wastes that entered first stage treatment were: 

• Plutonium ion column effluent 

• Americium ion column effluent 

• Thiocyanate waste solution 

• Caustic scrubber solution 

• Part V waste solutions (nitric, sulfuric, and hydrofluoric acids) 

• Nitric acid distillate from feed evaporator 

• Water distillate from peroxide precipitation filtrate evaporator 

• Steam condensate. 
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The following compounds were used during recovery operations in Building 771 and may be 
present in IDC 001. 

• Nitric acid  • Magnesium 

• Aluminum nitrate  • Sodium peroxide 

• Calcium fluoride  • Potassium iodate 

• Potassium hydroxide  • Hydrogen fluoride 

• Ferrous sulfamate  • Sodium nitrate 

• Sulfuric acid  • Hydrochloric acid 

• Hydrogen peroxide  • Hydrofluoric acid 

• Calcium  • Sodium hypochlorite 

• Magnesium oxide  • Potassium fluoride 

 
Aqueous wastes containing complexing agents were handled separately and were not mixed with 

these aqueous waste streams. 

1.4.4.2 Material Inputs – RF IDCs 002 and 742 

Second stage treatment handled liquids that were treated by first stage treatment, decanted liquids 
from Tank 40 (slurry holding tank), and low-level or nonradioactive aqueous process wastes from 
numerous buildings on plant site. Most of the wastes transferred to second stage treatment by the process 
waste system were only accepted until August 1984 when the precipitation process in Building 374 went 
on line. After that time, the wastes from Buildings 771 and 774 given below continued to be transferred to 
Building 774 second stage treatment through the process waste system. Wastes from the remaining 
buildings also continued to be sent to Building 774 by tanker after August 1984. 

Table 1-2. Wastes feeding second stage sludge treatment. 

Source Building Materials 

111 Process liquid waste 

122 Medical decontamination wash down 

123 Acidic solutions, process waste water, and standards and sample waste 

331 Filter sludge and antifreeze solution 

334 Ammonium persulfate, copper sulfate, etchants, and cleaners 

371 Ammonia hydroxide, potassium hydroxide, and process waste water 

443 Lithium chloride solution and water treatment additives 

444 Process waste water (acidic), waste plating acid 

447 Process waste water 

460 Process waste water 

551 35% hydrogen peroxide, high in tin content 

March 2013 - 8 - RPT-TRUW-09, Rev. 9 



 

Advanced Mixed Waste Treatment Project 
Acceptable Knowledge Summary for First/Second Stage Sludge 

(BNINW216) 
Table 1-2. (Continued). 
 
 

Source Building Materials 

553 Sulfuric acid, baking soda, calcium chloride 

559 Standards, caustic scrubber solution, acid wastes, and process waste water 

690 Acid solutions 

705 Ox Out 536 (water, ammonium bifluoride, and nitric acid)a, (35) 

707 Calcium fluoride solution and acid solutions 

750 Hydrochloric acid and trisodium phosphate 

771 Process waste water (residual chemicals, blow down water, decon  

774 Floor wash down and silver recovery effluent 

776 Ammonia hydroxide, ethanol, hexane, acid solutions, and process waste water 

778 Laundry waste water, suma cleaner (acid bath/nitric acid),(31) and rinse 
water/battery acid 

779 Acidic and basic solutions and process waste water 

865 Acid solutions, scrubber effluent, polishing solution, and process waste water 

881 Acid solutions, standards, samples, ammonium chloride, and process waste 
water 

883 Acid solutions, Ox Out 536 (water, ammonium bifluoride, and nitric acid)(35), 
and process waste watera 

886 Ferric chloride, detergents, and process waste water 

889 Equipment decontamination water 

991 Acidic and basic solutions and water samples 

a. See Section 2.3 for constituents and Ox Out. 

 
1.4.4.3 Material Inputs – RF IDC 800 

Inputs for solidified sludge are the same as those for first stage sludge and second stage sludge 
described above. 

1.4.4.4 Miscellaneous Items 

Miscellaneous items are those items that have been identified during characterization activities that 
are not consistent with expectations based on process descriptions. They appear in a small percentage of 
the waste stream containers and constitute a small percentage of the waste within the container and 
summary category group and other determinations are not impacted. 
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Visual examination and RTR inspections of IDC RF 001 containers have identified the following 
items: 

• Cellulosic debris 

• Plastic debris 

• Leaded rubber gloves and aprons 

• Rubber debris,(18) rubber gloves 

• Metal Debris 

• Filters (metal alloy and cellulosic) 

• Inorganic liquid (see Section 1.5). 

Visual examination and RTR inspections of IDC RF 002 containers have identified the following 
items: 

• Cellulosic debris 

• Plastic debris 

• Leaded rubber gloves 

• Rubber debris,(18) rubber gloves 

• Metal debris 

• Inorganic liquid (see Section 1.5). 

AK indicates that up until 1973 items such as the following may have been present in second stage 
sludge (IDC RF 002). These items have not been confirmed through characterization activities. 

• Electric motors 

• Bottles containing residual liquid chemical wastes and mercury 

• Mercury batteries 

• Lithium batteries 

• Radioactive sources (until 1979). 

Visual examination and RTR inspections of IDC RF 800 containers have identified the following 
items: 

• Cellulosic debris 

• Plastic debris 

• Leaded rubber gloves 

• Lead tape 

• Rubber debris,(18) rubber gloves 

• Metal bolt 

• Inorganic liquid (see Section 1.5). 
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1.4.4.5 Absorbent Addition 

Non-hazardous immobilization/solidification agents (e.g., Aquaset®, Aquaset II-G®, SP-400® ,or 
Micro Cel® E may be added to waste containers by AMWTP to treat prohibited liquids. (32, 48, 58) Aquaset 
is a sodium montmorillonite clay material, Aquaset II-G® is a sepiolite clay (granular), and Micro-Cel®E 
is a synthetic calcium silicate.(32, 48, 58) The decontamination agent ReACT® may be used as required. 
ReACT is a non-toxic, non-flammable, non-corrosive, and bio-degradable mixture.(62, 63) 

1.4.5 Waste Material Parameters 

To estimate the waste material parameter (WMP) weight percentages for BNINW216, WMP data 
from 100% of the completed RTR and VE of first/second stage sludge drums were obtained from the 
AMWTP Waste Tracking System (WTS) database on October 11, 2006. This represents 41% of the 
estimated number of drums for this waste stream. Drums evaluated were generated from 1972 through 
1988 and are representative of the waste stream. WTS is AMWTP’s comprehensive, DOE-audited waste 
tracking database in which all waste containers are tracked cradle-to-grave and all related characterization 
data are stored. A statistical analysis of the RTR and VE data was performed to estimate WMP weights 
(by percent) for first/second stage sludge, excluding packaging, in accordance with the requirements of 
MP-TRUW-8.13, Collection, Review and Management of Acceptable Knowledge Documentation and are 
summarized in Table 1-3.(40, 41) 

Table 1-3. Estimated waste material parameter weights per unit waste for First/Second Stage Sludge 
(BNINW216). 

Waste Material Parameters Weight per Unit Waste by Percent 

Iron-based Metals/Alloys <1 

Aluminum-based Metals/Alloys <1 

Inorganic matrix 98 

Other Inorganic Materials 1 

Cellulosics <1 

Plastics (waste materials) <1 

Rubber <1 
 

Although individual drums in this waste stream may contain greater than 10% by volume other 
homogenous solid waste and debris materials, the waste stream as a whole will be greater than 50%, by 
volume, inorganic solidified homogeneous solids.(40) 

1.5 Acceptable Knowledge Sufficiency Determination 

No AK sufficiency determinations apply to this waste stream. 
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1.6 Prohibited Items 

The following items are prohibited in waste containers shipped to Waste Isolation Pilot Plant 
(WIPP) as documented in MP-TRUW-8.1, Certification Plan for INL Transuranic Waste and 
MP-TRUW-8.2, Quality Assurance Project Plan.(46, 47) 

• Liquid waste or prohibited observable liquids (Observable liquid shall be less than 1 percent by 
volume of the outermost container at the time of radiography or visual examination. Internal 
containers with more than 60 milliliters or 3 percent by volume observable liquid, whichever is 
greater, are prohibited). 

• Non-radionuclide pyrophoric materials, such as elemental potassium 

• Hazardous wastes not occurring as co-contaminants with transuranic (TRU) mixed wastes 
(non-mixed hazardous wastes) 

• Wastes incompatible with backfill, seal and panel closure materials, container and packaging 
materials, shipping container materials, or other wastes 

• Wastes containing explosives or compressed gases 

• Wastes with polychlorinated biphenyls (PCBs) not authorized under an Environmental 
Protection Agency (EPA) PCB waste disposal authorization 

• Wastes exhibiting the characteristic of ignitability, corrosivity, or reactivity (EPA hazardous 
waste numbers [HWNs] of D001, D002, or D003) 

• Waste that has ever been managed as high-level waste and waste from tanks specified in Table 
B-8 of MP-TRUW-8.2 unless specifically approved through a Class 3 permit modification(46) 

• Any waste container from a waste stream (or waste stream lot) which has not undergone either 
radiographic or VE of a statistically representative subpopulation of the waste stream in each 
shipment, as described in Attachment B7 of MP-TRUW-8.2.(46) 

• Sealed containers greater than four (4) liters. 

Prohibited items associated with the IDCs within this waste stream are identified in 
RPT-TRUW-05.(45)

 Excess liquid is a common prohibited item identified during RTR and VE in this 
waste stream. Other prohibited items are expected to be very rare.(1, 2) Drums with excess liquid may be 
treated by adding or mixing with non-hazardous absorbent (e.g., Aquaset®, Aquaset II-G®, SP-400®, or 
Micro Cel® E).(32, 48, 58) Drums with other prohibited items will be treated or rejected as appropriate. 
Drums with prohibited items will not be part of the waste stream shipped to the WIPP. 

1.7 Resource Conservation and Recovery Act (RCRA) Determination 

1.7.1 EPA Hazardous Waste Numbers 

Toxicity codes:  D004, D005, D006, D007, D008, D009, D010, D011, D022 

Listed codes:  F001, F002, F003, F005, F006, F007, and F009 

March 2013 - 12 - RPT-TRUW-09, Rev. 9 



 

Advanced Mixed Waste Treatment Project 
Acceptable Knowledge Summary for First/Second Stage Sludge 

(BNINW216) 
 
 
 

1.7.2 Hazardous Determination 

1.7.2.1 Historical management 

The wastes that comprise this waste stream originated at the RFP and have been historically 
managed as mixed waste since the late 1980’s.(2, 3, 52, 54) 

EPA provided an initial federal register notice of intent to regulate radioactive mixed  waste in 
1986. EPA’s legal authority over radioactive mixed waste was subsequently challenged by the 
Department of Energy (DOE).  EPA published an additional federal register notice in 1988 notifying 
facilities that treat, store, or dispose of radioactive mixed waste to obtain interim status. Continued DOE 
and EPA interactions and the extent of EPA’s authority over mixed waste were not resolved until the late 
80’s. DOE clarified its position on by-product and RCRA regulatory authority in 1987 and 1989. (51) 

Wastes received at the INL/RWMC (i.e., AMWTP) prior to 1980 were not required to be 
characterized in accordance with RCRA requirements.(52) The shipping facility did not assign hazardous 
waste numbers (HWNs) to these wastes. Waste received after 1980 may or may not have been 
characterized in accordance with RCRA at the time of receipt. Solidified resin wastes were shipped to the 
INL/RWMC under bills of laden. Assignment of potential HWNs to INL waste began during the late 
1980’s. (53, 54, 55) 

Previous Idaho National Engineering Laboratory (INEL)/Idaho National Engineering and 
Environmental Laboratory (INEEL) characterization was conducted by using INEL/INEEL AK and 
INEL/INEEL HSG results. (1, 43 54, 56) The result reflects that waste materials within this WSPF were 
potentially classified as both hazardous and non-hazardous. 

The wastes that comprise this waste stream have been characterized by AMWTP and are being 
managed as mixed waste.(3) The mixed waste classification is based on an evaluation of historical 
INEL/INEEL characterization and WIPP RCRA characterization requirements. 

1.7.2.2 Characteristic Waste 

1.7.2.2.1 Ignitability 

The waste is a solid and does not meet the definition of ignitability (D001) as defined in 40 Code of 
Federal Regulations (CFR) 261.21. Originally the generator (RF) assigned the F003 code for the non 
halogenated, non-toxic F003 constituents (acetone, methanol, and xylene). These compounds are listed 
for their ignitability. The source wastes containing the F003 constituents were not mixed with any other 
listed (F001, F002, F004, or F005) constituents or wastes at the point of generation in the laboratory. 
None of the F003 compounds had a 90% confidence level in either the headspace gas samples or the solid 
samples greater than the program required quantitation limit (PRQL), but all of the compounds except for 
methanol were detected in one or more of the headspace gas samples for these drums. Methanol and 
xylene were both detected in one or more solid samples.(5) The F003 waste streams also were discarded 
into the Process Waste Transfer System (PWTS) as non-hazardous wastewaters, i.e., diluted with water 
and flushed at the point of generation. Therefore, it was determined during the 3,100 m3 Project that the 
F003 waste was rendered non ignitable prior to subsequent discharge and aggregation within the liquid 
waste stream destined for sludge generation.(13) Containers identified with liquid in excess of WIPP waste 
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acceptance criteria (WAC) limits may be treated using non-hazardous solidification agents to render the 
waste acceptable prior to shipment (e.g., Aquaset, Aquaset II-G®, SP-400®, or Micro Cel® E).(32, 48, 58)  

The waste materials in this waste stream are not compressed gas and do not contain compressed 
gas and the waste does not meet the United States Department of Transportation (DOT) definition of an 
oxidizer as defined in 49 CFR 173 and is not capable of causing fire through friction, absorption of 
moisture, or spontaneous chemical change. This waste stream does not exhibit the characteristic of 
ignitability (D001). 

1.7.2.2.2 Corrosivity 

Under 40 CFR 261(22) a solid waste exhibits the characteristic of corrosivity if a representative 
sample of the waste has either of the following properties: 

• It is aqueous with a pH less than or equal to 2, or greater than or equal to 12.5, as determined 
by a pH meter using Method 9040 in “Test Methods for Evaluating Solid Waste, Physical and 
Chemical Methods, EPA Publications SW-846. 

• It is a liquid and corrodes steel (SAE 1020) at a rate greater than 6.35 mm (0.240 inch) per year 
at a test temperature of 55ºC (130ºF) as determined by its test method specified in National 
Association of Corrosion Engineer (NACE) Standard TM-01-69 as standardized in SW-846. 

The waste stream does not meet the characteristic of corrosivity (D002) as defined.(13) The waste is 
not an aqueous liquid. As has been determined by radiography and VE, none of the drums to be shipped 
contain 20% by volume aqueous waste. Since 20% by volume is required in order to measure pH, the 
corrosive characteristic does not apply. The First/Second Stage Sludge waste stream does not meet the 
definition of liquid in making a determination of corrosivity toward steel because the waste is not a liquid. 
A knowledge-based determination is allowable when determining whether or not the waste stream is a 
liquid relative to corrosivity under the Federal Register (FR), 50 FR 18372, dated April 30, 1985. It is 
stated in the FR, “EPA believes that, for the purposes of the characteristic of ignitability and corrosivity, 
it will generally be obvious whether or not the waste is a liquid.” Residual liquid may be present in 
some drums, but only drums with liquids below the WIPP WAC ceiling will be shipped to WIPP. 
Containers identified with liquid in excess of WIPP WAC limits may be treated using non-hazardous 
solidification agents to render the waste acceptable prior to shipment (e.g., Aquaset®, Aquaset II-G®, 
SP-400®, or Micro Cel® E).(32, 48, 58) This waste stream does not exhibit the characteristic of corrosivity 
(D002). 

1.7.2.2.3 Reactivity 

The waste stream does not meet the characteristic of reactivity (D003) as defined under RCRA 
40 CFR 261.23. The waste materials are stable and will not react violently with water, form potentially 
explosive mixtures with water, or generate toxic gases, vapors or fumes when mixed with water. The 
materials do not contain sulfides and are not capable of detonation or explosive reaction. The waste is not 
capable of detonation or explosive reaction if subjected to a strong initiating source or if heated under 
confinement. The waste is not readily capable of detonation or explosive decomposition or reaction at 
standard temperature and pressure. The materials do not contain explosive material and are not forbidden 
explosives or Division 1.1, 1.2, or 1.3 (Class A or B) explosives as defined in 49 CFR Part 173.(13) 

March 2013 - 14 - RPT-TRUW-09, Rev. 9 



 

Advanced Mixed Waste Treatment Project 
Acceptable Knowledge Summary for First/Second Stage Sludge 

(BNINW216) 
 
 
 

The waste may contain trace quantities of cyanide derived from electroplating wastes, and 
containers with residual amounts of liquid chemical wastes added to the process waste stream (as opposed 
to piped waste water).(10) Only trace amounts of cyanide are expected in the waste stream feed and would 
not cause the resulting waste to be reactive. Based on the levels of concentration of cyanide in the feed 
waste, the alkalinity of the sludges (9 to 11 pH) and the presence of metals (e.g., Fe+3, Cu+2, Al+3), cyanide 
is not available for release because all free cyanide exists as stable metal complexes.  

Second stage sludge generated before 1973 may contain lithium batteries. However, the batteries 
are spent/used and therefore not reactive. The following rationale supports the decision to not assign EPA 
hazardous waste codes D003 (reactivity) or D001 (ignitability) to this waste stream due to the potential 
presence of lithium batteries.(25) 

• Lithium metal, which is highly reactive with water, was used as an anode in lithium alkaline 
batteries. As the battery discharges, the lithium metal is converted to lithium oxide, which is 
not reactive. The materials in this waste group are therefore neither ignitable (D001) nor 
reactive wastes (D003) due to the potential presence of batteries. 

• Considering the cost of lithium batteries in this time frame (pre-1973), there is no reason a user 
would replace and discard a lithium battery until the voltage dropped. One of the important 
features of lithium batteries is the constant voltage (i.e., flat discharge curve), which lasts until 
all of the lithium has been converted into a non-reactive lithium compound. At that time, 
virtually none of the lithium is present in the reactive metallic state and there is a sharp voltage 
drop. 

• The lithium contained in batteries present in the 1969–1973 generated second stage sludge 
waste is no longer reactive or ignitable. According to battery manufacturer information, current 
lithium batteries have shelf lives of approximately 10 to 20 years (early lithium batteries did 
not have shelf lives of this length). This is the period of time that it takes for a battery to lose its 
charge (discharge) due to the electrochemical reaction over time. As the result of discharge, the 
lithium metal is converted to lithium oxide. By design, lithium batteries are constructed with an 
excess of positive electrode material to assure that there is enough positive material to react 
with all of the metallic lithium present. Spent (discharged) lithium batteries do not contain 
lithium metal and are not toxic, not ignitable, nor reactive. Any battery in the pre-1973 drums 
is currently 32 years old or older. Based on shelf life, any batteries present have completely 
discharged.  

Containers identified with compressed gases or aerosol cans will have the prohibited items 
treated/removed prior to shipment. Containers with liquid in excess of WIPP WAC limits may be treated 
with non-hazardous solidification agents to render the waste acceptable prior to shipment (e.g., Aquaset®, 
Aquaset II-G®, SP-400®, or Micro Cel® E).(32, 48, 58) The materials in the waste stream do not meet the 
definition of reactivity and will not be assigned the D003 waste code. 

1.7.2.2.4 Toxicity 

Acceptable knowledge indicates the potential presence of metals, arsenic, barium, cadmium, 
chromium, lead, mercury (including mercury batteries), selenium, and silver in this waste stream. Results 
from sampling and analysis of the sludge (See Table 2 of the Characterization Information Summary) 
confirm that cadmium, chromium, lead, and silver are present in the waste stream in quantities that 
exceed the toxicity limit and that arsenic, barium, mercury and selenium also are present, but at levels less 
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than the toxicity limit. Based on AK, the waste stream will be assigned all of the EPA codes for the 
metals including those metals with concentrations that did not exceed regulatory limits. EPA HWNs for 
these metals are D004 through D011.(13) 

Toxicity characteristic organic constituents, tetrachloroethylene, trichloroethylene, carbon 
tetrachloride, chlorobenzene, chloroform, and benzene were identified in RPT-TRUW-56 as potential 
hazardous constituents present in first/second stage sludge waste. (2) Tetrachloroethylene, 
trichloroethylene, and carbon tetrachloride were used primarily for cleaning and degreasing. Although 
chlorobenzene and chloroform were not identified as being used at the RF site in AK source documents, 
both were detected in characterization samples from the waste as reported in RPT-TRUW-56: 
chlorobenzene was detected in volatile organic compound (VOC) analysis of a single sample of sludge 
with a totals concentration significantly less than the regulatory level; and chloroform was detected in 
headspace gas samples collected at the Idaho National Engineering and Environmental Laboratory 
(INEEL) with a 90% upper confidence limit (UCL90) greater than the PRQL. Benzene was used as a 
solvent in laboratory operations. 

First and Second Stage Sludge waste was generated from an aqueous waste treatment process and 
only trace amounts of the solvents listed above are present as shown by the waste stream data. Because 
these constituents were used as solvents and degreasers and all except chloroform are identified as F-
listed, the waste is regulated as listed hazardous waste and not characteristic waste. Therefore, the toxicity 
characteristic waste codes associated with the F-listed constituents were not assigned to the waste. 

Chloroform was the only toxicity characteristic organic compound with a UCL90 that exceeded the 
PRQL in headspace gas sampling done in support of the previous characterization activities for Waste 
Stream Profile Form (WSPF) INW216.001. Other AK and solid sampling data did not indicate that 
chloroform was an expected constituent of the waste. The toxicity characteristic HWN D022 for 
chloroform is assigned to the waste as a conservative measure, although solids data does not exceed the 
PRQL for chloroform.  

Based on AK and sampling data, D004–D011 and D022 have been assigned to this waste stream. 

A portion of two Rocky Flats Environmental Technology Site (RFETS) waste streams, RF107.01 
and RF139.01, was sent to the INEEL for storage and subsequent characterization and treatment by the 
AMWTP.(37, 39) The AMWTP waste stream BNINW216 includes the IDCs from both of the waste streams 
(i.e., RF107.01 and RF139.01) and consequently incorporates the HWNs from the two RFETS waste 
streams. The AMWTP has applied EPA HWN D022 (chloroform), as a conservative measure because 
chloroform was the only toxicity characteristic compound with a UCL90 that exceeded the PRQL in 
headspace gas sampling during characterization of WSPF INW216.001. In addition, even though this 
waste is not ignitable, F003 has been conservatively applied because F003 listed constituents were 
detected in headspace gases. 

1.7.2.3 Listed Waste 

1.7.2.3.1 F Listed Codes 

Tetrachloroethylene, trichloroethylene, methylene chloride, 1,1,1-trichloroethane, carbon 
tetrachloride, chlorobenzene, and 1,1,2-trichloro-1,2,2-trifluoroethane were commonly used for cleaning, 
degreasing or paint removal, and the sludges may contain residual amounts of these spent solvents. 
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Headspace gas sampling (Table 1A of the Characterization Information Summary) supports the 
evaluation with the UCL90 for 1,1,1-trichloroethane above the PRQL. Sampling and analysis results for 
solids did not indicate the presence of any organic compounds above regulatory or program-required 
limits at the UCL90. Carbon tetrachloride, 1,1,1-trichloroethane, methylene chloride and 
tetrachloroethylene were all detected (above the minimum detection level) in solid samples taken from 
one or more of the drums (Table 3A of the Characterization Information Summary). The applicable EPA 
listed waste codes, F001 and F002, have been assigned to the waste stream based on AK as confirmed by 
sampling and analysis.(13) 

Acetone, benzene, butanol, ethyl benzene, ethyl ether, methanol, toluene, and xylene were used as 
solvents in laboratory operations. The aqueous waste transferred to Building 774 second stage treatment 
may have contained small quantities of these spent solvents. Headspace gas samples did not have 
detections of these compounds with UCL90s in either the headspace gas samples or the solid samples 
greater than the PRQL. Both methanol and xylene were detected in one or more of the solid samples.(13) 

Originally, the generator (RF) assigned the F003 code for the non-halogenated, non-toxic F003 
constituents (acetone, methanol, and xylene). These compounds are listed for their ignitability. The source 
wastes containing the F003 constituents were not mixed with any other listed (F001, F002, F004, or 
F005) constituents or wastes at the point of generation in the laboratory. The F003 waste streams also 
were discarded into the PWTS as non-hazardous wastewaters, i.e., diluted with water and flushed at the 
point of generation. Therefore, it was determined that the F003 waste was rendered non-ignitable prior to 
subsequent discharge and aggregation within the liquid waste stream destined for sludge generation, and 
the F003 code was not assigned to the waste. However, the 2,639 drums with analytical results from 
3,100 m3 Project do indicate that some drums have headspace gas results with detections of F003 
constituents. Acetone was the most common of the F003 constituents with 2,271 drums with levels above 
the detection level. However the mean concentration was 4.24 part per million volume (ppmv) and the 
UCL90 was 5.00, which is well below the PRQL of 100. After evaluation of the data and the AK for the 
waste stream and the containers, it was determined that detections of the F003 constituents in containers 
do not indicate a different waste population. The data confirms the presence of the F003 listed 
constituents predicted by AK. The concentrations detected do not render the waste ignitable; however, the 
F003 HWN will be applied to the waste as a conservative measure and to comply with the WAP 
requirement that if an F-listed waste constituent is detected, the appropriate HWN shall be applied.(13) 

The presence of the F005 solvent benzene was confirmed by detects in headspace gas sampling. 
Toluene was also routinely detected in historical data for the 3,100 m3 Project. Assignment of the F005 
code is appropriate for this waste stream. EPA code assignments applicable to each analyte are included 
in Table 1A of the Characterization Information Summary.(13) 

Spent stripping, cleaning, and plating solutions from electroplating operations in which cyanides 
were used were treated in Building 774 up until 1982. The solidified aqueous wastes from this building 
were derived from the treatment of the hazardous electroplating wastes and are assigned EPA hazardous 
waste codes F006, F007, and F009.(13) Wastes generated after 1982 continue to carry the F006, F007, and 
F009 codes because the Building 774 treatment process was a RCRA permitted system that never went 
through closure.(11) 

Based on the above discussion first/second stage sludge will be assigned F001, F002, F003, F005, 
F006, F007, and F009. 
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1.7.2.3.2 K Listed Codes 

The materials in this waste stream do not meet the definition for K-listed EPA codes. K listed EPA 
codes only apply to hazardous waste from specific sources. The waste is not and does not contain any 
hazardous waste from specific sources paragraphs (a) of 40 CFR 261.32. 

1.7.2.3.3 P- and U-Listed Codes 

The materials in this waste stream do not meet the definition for any P- or U-listed codes. P- and 
U-listed EPA codes only apply to discarded commercial chemical products, and residues of commercial 
chemical or off-specification products. The waste is not and does not contain any commercial product, or 
manufacturing chemical intermediate listed under paragraphs (e) or (f) of 40 CFR 261.33 that when they 
were discarded were mixed with waste oil or used oil or other material that was applied to the land, or 
used as a fuel, in lieu of their original intended use as described in detail in 40 CFR 261.33. Sludge waste 
containers may contain small amounts of mercury in internal containers. However, the related P- and 
U-listed codes are not applicable based on the rationale presented in the following paragraphs.  

Acceptable knowledge and solid sampling and analysis data indicate the potential presence of trace 
amounts of beryllium (less than 1% by weight) in IDC 001 and IDC 002 containers of first/second stage 
sludge. This characterization is consistent with RFETS WSPF RF139.01 that also identifies beryllium as 
less that 1% by weight for IDCs 001 and 002.(37) 

Acceptable knowledge and solid sampling data from RFETS WSPF RF107.01 suggest that 
beryllium may exceed 1% by weight for containers of IDC 800.(39) Therefore, in accordance with the 
WIPP transportation requirements, shipments of IDC 800 containers from this waste stream will be 
limited to 100 Fissile Gram Equivalents (FGE) per payload container and 100 FGE per payload package. 

Beryllium contamination is an integral part of the sludge and is not in powder form. It is not a 
commercial chemical product, an off-specification species, a container residue, or a spill residue thereof. 
Therefore, the P-listed waste code (P015) for beryllium as defined in 40 CFR 261.33 was not assigned to 
the waste. 

Acceptable knowledge indicates the presence of residual amounts of contaminated mercury in pint 
bottles in Second Stage Sludge containers generated prior to 1973. The mercury is described as 
“contaminated,” which denotes that it was used and discarded as waste. According to the Backlog Waste 
Reassessment Baseline Book, the liquid chemical wastes were compatible wastes, not commercially pure 
grade chemicals.(9) Therefore, the U-listed code for mercury does not apply. 

The U-listed code (U134) for hydrofluoric acid is not applicable to this waste stream. Hydrofluoric 
acid may have been used during recovery operations in Building 771, but was not disposed of as unused 
product within the waste stream. As established previously, this waste does not exhibit the characteristic 
for corrosivity.  

The U-listed code (U079) for trans-1,2-dichloroethylene also is not applicable to this waste stream. 
It is not an expected constituent of this waste and the waste does not meet the definition of a U-listed 
waste per 40 CFR 261.33. Although trans 1,2 dichloroethylene is currently a WAP target analyte, it was 
not included as such in the solids sampling analytical results used to characterize this waste. As stated 
earlier, the solids samples were collected and analyzed under a WAP compliant program, but prior to the 
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time that trans-1,2-dichloroethylene was added to the target analyte list. It was not detected (as a 
Tentatively Identified Compound [TIC]) in any of the solid samples analyzed under the 3,100 m3 Project 
WIPP compliant program and has not been detected as a TIC in any of the RFP wastes headspace gas 
samples in 25% or more of samples, including first/second stage sludge.  

In addition to the pipeline-transferred waste, wastes in containers that were compatible with the 
first and second stage treatment processes were treated in Building 774. Some of the wastes in containers 
exhibited hazardous characteristics. However, the EPA codes applicable to these wastes did not include 
additional codes that were different from those cited for pipeline-transferred wastes. Therefore, no 
additional listed waste codes apply.  

No discarded chemical products, off-specification compounds chemical residues, spill residues, or 
hazardous waste from specific sources (40 CFR 261.32) were included in this waste stream. Therefore no 
K, U, or P listings have been applied to the First/Second Stage Sludge waste stream. 

1.7.2.4 TSCA Regulated Contaminants 

Acceptable knowledge indicates that the first/second stage sludge waste does not contain PCBs as 
regulated by the Toxic Substances Control Act (TSCA), 15 U.S.C. 2601 et seq. 

1.8 Radionuclides 

The two most prevalent radioisotopes in waste stream BNINW216 can be any two of the following: 
239Pu, 240Pu, 235U, and 238U, depending on the relative mixture of weapons grade plutonium, enriched 
uranium, and depleted uranium in the waste. (12, 47) 

As a minimum, to confirm existing AK data, the ratios of the two most prevalent radionuclides in 
the isotopic mix are compared.(22) The two most prevalent radionuclides expected in the Building 774 
sludge waste drums are 239Pu and 240Pu. 

The recommended default mass fraction values of the plutonium isotopes to be used as the AK 
based values and confirmed during non-destructive assay (NDA) are listed in RPT-TRUW-07, 
Determination of Radioisotopic Content in TRU Waste Based on Acceptable Knowledge.(12)  

Table 1-4 provides a breakdown of the radionuclides present so that the general isotopic content of 
the waste is established. 

Table 1-4. Nominal compositions of radionuclide mixtures at RFETS (wt %). 

Weapons-Grade Plutonium Enriched Uranium Depleted Uranium 
238Pu 0.01 – 0.05% 231Th negligible 231Th negligible 
239Pu 92.8 – 94.4% 234Th negligible 234Th negligible 
240Pu 4.85 – 6.5% 234U ~0.1% 234U ~0.0006% 
241Pua 0.3 – 1.0% 235U ~90 – 93% 235U ~0.2% 
242Pu 0.005 – 0.60% 236U ~0.4% 238U ~99.8% 
  238U ~5.3%   
a. Includes 241Am daughter product 
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Mass fraction values for 241Am, 233U, 235U, and 238U previously determined for RFP at the INEEL 

were based on individual gamma spectrometric measurements. The 234U activities were calculated based 
on ratios with depleted uranium isotopes. The criteria used for selection and the formulas for determining 
the 234U mass are presented in RPT-TRUW-07.(12) 

Radionuclides such as 244Cm, 232Th, and 236U may be found in RFP wastes.(12) Americium-241, 
234U, and 237Np are expected in most of the RFP TRU waste containers due to radioactive decay and 
ingrowth.(14) Americium-243 and 245Cm, other isotopes resulting from radioactive decay, have also been 
detected during AMWTP NDA.(15, 20, 21, 38) Potassium-40 may be detected when other radionuclides in a 
container are significantly lower in concentration. In some cases, 40K has been detected in higher 
concentrations than 239Pu and contributes to 95% of the radionuclide hazard.(16) 

AMWTP will employ payload management practices in accordance with the WAC for waste 
stream BNINW216. The estimated total waste volume for BNINW216 is 4,431 m3. The estimated 
percentage of the waste greater than 100 nCi/g is 92%. The estimated percentage of waste equal to or less 
than 100 nCi/g is 8%. 

2.0 SHIPPING CONSIDERATIONS 

2.1 Waste Packaging 

Depending on waste packaging requirements at the time, several combinations of bags and liners 
were used to prepare 55-gallon drums for shipment. From 1970 to 1972, waste drums were lined with one 
or two polyethylene drum bags.(26) Use of the 90 mil rigid polyethylene liner began in 1972. The rigid 
liner was placed in each drum and lined with a polyethylene round bottom drum liner, a polyethylene 
drum bag and poly vinyl chloride (PVC) O-ring bag, or a single round bottom polyethylene liner placed 
between the rigid liner and O-ring bag.(27) Some drums packaged after 1972 may not have rigid liners.(19) 

When a drum was full, the drum liners were twisted and taped closed, the lid was secured with a 
bolted ring, and a tamper-indicating device was attached to the drum.(42) 

Typically sludge was placed directly and treated (i.e., monolith) directly in drum bags within the 
drum and have no inner packaging. Approximately 20 to 60 pounds of Portland cement were added to 
IDC 001 and 002 First/Second Stage Sludge and can be found layered throughout the drum and 
packaging. During maintenance cleanout operations, First Stage Sludge was removed from tanks and 
equipment and placed into smaller containers (poly bottles, metal cans, or poly bags, etc.). These smaller 
containers may have been single or double bagged prior to placement into the drum.(29, 30) 

The typical bag closure method was “twisted and taped”. Drum stub bags may be identified in 
containers that were visually examined or cored at WMF-634.(23) A “Filtered bag” method was used for 
bag closure in drums visually examined at Argonne-West as part of the 3,100 m3 Project.(17) Lead sheeting 
may be found within IDC 001 and 002 First/Second Stage Sludge waste containers. Lead tape may have 
been used to wrap the outside of the rigid liner. 

After drums were inspected, one to two quarts of absorbent material (Oil-Dri®) was placed on the 
top of the outer, sealed polyethylene drum bag (see Section 2.3 for list of constituents associated with 
Oil-Dri®). This procedure changed in February 1982 when vermiculite was used to fill the void space. 

March 2013 - 20 - RPT-TRUW-09, Rev. 9 



 

Advanced Mixed Waste Treatment Project 
Acceptable Knowledge Summary for First/Second Stage Sludge 

(BNINW216) 
 
 
 

The quantity of vermiculite varied from 3 to 12 pounds according to the amount of waste contained in 
each drum.(42) The type, amount, and expected time-frame of absorbent use may vary.(24, 28) Aquaset® or 
vermiculite in varying amounts was added to drums of waste during the 3,100 m3 Project recovery 
operations (see Section 2.3 for list of constituents associated with Aquaset).(32–36) 

Any combination of plastic bags that does not exceed five layers of confinement (of which no more 
than three are inner bags) is acceptable for shipment to WIPP. Containers with excess layers of 
confinement or packaging configurations not addressed by an approved TRUCON code for this waste 
stream will be segregated and vented or rejected as appropriate.(45) 

Some of the 55-gallon drums may be overpacked into 83- or 85-gallon drums. Either four 
55-gallon drums or two 83- or 85-gallon drums, with either the drum lid filters or the drum lids removed, 
may be direct loaded into a standard waste box (SWB) equipped with approved filters. 

Liquids removed from Building 774 Sludge drums at AMWTP may be absorbed in unlined 
collector drums. These drums may also contain small quantities of bagged debris such as PPE or tools 
used in the process. (57) Aquaset II-G®, SP-400®, or Micro Cel® E may be used to absorb this liquid and 
the decontamination agent ReACT® may be used as required. (32, 48, 58, 62, 63) 

2.2 Flammability Considerations 

The payload containers in the waste stream must comply with the Contact-Handled Transuranic 
Waste Authorized Methods for Payload Control (CH-TRAMPAC) requirements. As specified in the 
CH-TRAMPAC, a determination of compliance with the flammable gas limits will be performed for 
VOCs, hydrogen, and methane. Headspace gas sampling and analysis is performed when required by the 
WAP and/or CH-TRAMPAC. At a minimum, the headspace gas analytical results are evaluated to 
determine the total concentration of flammable VOCs present in the waste. Payload containers, including 
those with headspace gas results exceeding 500 part per million (ppm) flammable VOCs, are evaluated 
for compliance with applicable CH TRAMPAC requirements prior to shipment. Payloads containing 
flammable VOCs are managed in accordance with CCP-PO-003, Central Characterization Project (CCP) 
Transuranic Authorized Methods for Payload Control (CCP CH-TRAMPAC).(44) 

2.3 Tradename Index 

Tradename Chemical Constituents 

Aquaset  Sodium montmorillonite clay(32) 

Aquaset II-G® Granular sepiolite clay (granular)(48) 

Micro-Cel®E Synthetic calcium silicate(48) 

Oil-Dri Crystalline silica and clay minerals, e.g., montmorillinite, 
bentonite(33) 

Ox Out 536 Water, ammonium bifluoride, and nitric acid(35)  

March 2013 - 21 - RPT-TRUW-09, Rev. 9 



 

Advanced Mixed Waste Treatment Project 
Acceptable Knowledge Summary for First/Second Stage Sludge 

(BNINW216) 
 
 
 

Tradename Chemical Constituents 

Portland Cement Tricalcium silicate, dicalcium silicate, tricalcium aluminate, 
calcium alumino ferrite, gypsum, calcium oxide, magnesium 
oxide, sodium sulfate, potassium sulfate, crystalline quartz 
silica, trace chromium(35) 

PuriFloc A23 Flocculant Hydrolyzed polyacrylamide, sodium carbonate, sodium 
sulfite, sodium sulfate, proprietary ingredients, water(36) 

SP-400® Acrylic acrylate resin (58) 

ReACT®  
Non-toxic, non-flammable, non-corrosive, and 
bio-degradable mixture used for general decontamination (62, 

63) 

 

3.0 PROCESS FLOW DIAGRAMS 

This section contains process flow diagrams available for the First/Second Stage Sludge waste 
stream. 
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Figure 3-1. Building 774 aqueous waste treatment process. 
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Attachment 2 – CCP Waste Stream Profile Form  
 
(1) Waste Stream Profile Number:  LA-MHD01.001, Revision 1 
(2) Generator site name:  Los Alamos National 
Laboratory (3) Generator site EPA ID:  NM0890010515 
(4) Technical contact:  Terri-Anne Groover 
 

(5) Technical contact phone number: 
505-606-2344  

(6) Date of audit report approval by New Mexico Environment Department (NMED): 
September 23, 2011 
(7) Title, version number, and date of documents used for WIPP-WAP Certification:  CCP-PO-001, CCP 
Transuranic Waste Characterization Quality Assurance Project Plan, Revision 20, June 16, 2011; CCP-
PO-002, CCP Transuranic Waste Certification Plan, Revision 26, July 14, 2011; CCP-PO-012, CCP/Los 
Alamos National Laboratory (LANL) Interface Document, Revision 12, November 5, 2012 
(8) Did your facility generate this waste? YES X NO   
(9) If no, provide the name and EPA ID of the original generator: NA 
Waste Stream Information  

(10) WIPP ID1:  LA-MHD01.001 
(11) Summary Category Group:  S5000 – 
Debris Waste 

(12) Waste Matrix Code Group:  Heterogeneous 
Debris Waste 

(13) Waste Stream Name:  Mixed 
heterogeneous debris from TA-55 

(14) Description from the ATWIR:  Mixed heterogeneous debris waste generated during TA-55 
R&D/fabrication and associated recovery, facility and equipment maintenance, decontamination and 
decommissioning (D&D), waste repackaging, and below-grade retrieval operations. 
(15) Defense TRU Waste: YES X NO    
(16) Check One: CH X RH    

(17) Number of SWBs:  197 
(17a) Number of SLB2:  NA 

(18) Number of Drums2: 
17,172 55-gallon drum 
618 55-gallon drums/year projected 

(19) Number of Canisters: 
NA  

(20) Batch Data Report numbers supporting this waste stream characterization:  See Characterization 
Information Summary (CIS) Correlation of Container Identification Numbers to Batch Data Report 
Numbers. 
(21) List applicable EPA Hazardous Waste Numbers:   D004, D005, D006, D007, D008, D009, D010, 
D011, D018, D019, D021, D022, D035, D038, D039, D040, F001, F002 and F005 
(22) Applicable TRUCON Content Numbers3:  LA 125 / LA 225, LA154, SQ133 / SQ233, SQ154   
(23)Acceptable Knowledge Information  
(For the following, enter the supporting documentation used [i.e., references and dates])  
Required Program Information 
(23A) Map of site:  CCP-AK-LANL-006, Revision 12, December 12, 2012, Figures 1 and 2 
(23B) Facility mission description:  CCP-AK-LANL-006, Revision 12, December 12, 2012, Section 4.2.1 
(23C) Description of operations that generate waste:  CCP-AK-LANL-006, Revision 12, December 12, 
2012, Section 4.4 
(23D) Waste identification/categorization schemes:  CCP-AK-LANL-006, Revision 12, December 12, 
2012, Section 4.3.1 
(23E) Types and quantities of waste generated:  CCP-AK-LANL-006, Revision 12, December 12, 2012, 
Section 4.3.6 
(23F) Correlation of waste streams generated from the same building and process, as applicable:  
CCP-AK-LANL-006, Revision 12, December 12, 2012, Section 4.3.7 
(24) Waste certification procedures:  CCP-TP-030, Revision 31, November 19, 2012 
(25) Required Waste Stream Information 
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Controlled 
Copy 

(25A) Area(s) and building(s) from which the waste stream was generated:  CCP-AK-LANL-006, 
Revision 12, December 12, 2012, Section 5.1 
(25B) Waste stream volume and time period of generation:  CCP-AK-LANL-006, Revision 12, 
December 12, 2012, Section 5.2 
(25C) Waste generating process description for each building:  CCP-AK-LANL-006, Revision 12, 
December 12, 2012, Section 5.3 
(25D) Waste Process flow diagrams:  CCP-AK-LANL-006, Revision 12, December 12, 2012, Figure 7 
through Figure 22 
(25E) Material inputs or other information identifying chemical/radionuclide content and physical waste 
form:  CCP-AK-LANL-006, Revision 12, December 12, 2012, Section 5.4 
(25F)  Waste Material Parameter Weight Estimates per unit of waste:  See table entitled “Waste Stream 
LA-MHD01.001 Waste Material Parameter Estimates” in Summation of Aspects of AK Summary 
Report:  LA-MHD01.001 
(26) Which Defense Activity generated the waste:  

 
Weapons activities including defense inertial confinement 
fusion  Naval Reactors development  

 Verification and control technology X Defense research and development 

X 
Defense nuclear waste and material by products 
management X Defense nuclear material production 

 Defense nuclear waste and materials security and safeguards and security investigations  
(27) Supplemental Documentation: 
(27A) Process design documents:  NA 
(27B) Standard operating procedures:  See M286, M289, M290, M292, M294, M299, M300, M302, 
M303, M304, P177, P180, P181, P182, P183, P185, P186, P189, P190, D004, D017, D041, D058, 
M012, M014, M024, M026, M028, M029, M030, M074, M076, M085, M086, M088, M089, M090, M095, 
M096, M097, M098, M103, M137, M180, M181, M182, M184, M185, M186, M189, M200, M202, M206, 
M212, P001, P005, P008, P012, P014, P028, P029, P033, P034, P036, P045, P046, P064, P065, 
P067, P069, P080, P094, P095, P096, P097, P098, P104, P105, P154, P155, P156, P157, P158, 
P159, P160, P161, P162, P163, P164, P165, P166, P167, P168, P169 and P170 in the Summation of 
Aspects of AK Summary Report:  LA-MHD01.001, Source Documents 
(27C) Safety Analysis Reports:  See D014, D045, D068, P147 and P148 in the Summation of Aspects 
of AK Summary Report:  LA-MHD01.001, Source Documents 
(27D) Waste packaging logs:  See M296, M303, M304, P177, D004, M012, M013, M018, M019, M215, 
M216, M217, M218, M219, M224, M273, P090 and P091 in the Summation of Aspects of AK Summary 
Report:  LA-MHD01.001, Source Documents 
(27E) Test plans/research project reports:  See C186, C189, M306 and D028 in the Summation of 
Aspects of AK Summary Report:  LA-MHD01.001, Source Documents 
(27F) Site databases:  See M298, M307, C101, M156, M157, M158, M159, M222 and U004 in the 
Summation of Aspects of AK Summary Report:  LA-MHD01.001, Source Documents 
(27G) Information from site personnel:  See C188, C189, C190, C191, C192, C194, C195, C197, C199, 
C200, C201, C209, C210, C213, C220, C001, C002, C005, C007, C010, C011, C014, C017, C018, 
C019, C020, C026, C027, C031, C033, C035, C037, C038, C039, C040, C041, C047, C056, C057, 
C061, C062, C064, C066, C067, C068, C069, C073, C076, C082, C083, C085, C087, C089, C092, 
C094, C098, C102, C104, C105, C108, C113, C117, C121, C129, C130, C131, D017, P109 and P110 
in the Summation of Aspects of AK Summary Report:  LA-MHD01.001, Source Documents 
(27H) Standard industry documents:  See D055 in the Summation of Aspects of AK Summary Report:  
LA-MHD01.001, Source Documents 
(27I) Previous analytical data:  See C196, M283, P187, C087, C113, DR005, M002 and M273 in the 
Summation of Aspects of AK Summary Report:  LA-MHD01.001, Source Documents 
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       Waste Stream Profile Form: LA-MHD01.001, Rev. 1 

SUMMATION OF ASPECTS OF AK SUMMARY REPORT: LA-MHD01.001 
 
 
Overview 
 
Waste stream LA-MHD01.001 is mixed heterogeneous debris waste generated in Technical 
Area (TA)-55, Plutonium Facility Building 4 (PF-4) at the Los Alamos National Laboratory 
(LANL).  LANL’s current central mission is to enhance global security by ensuring the safety and 
reliability of the U.S. nuclear stockpile, developing technologies to reduce threats from weapons 
of mass destruction, and solving problems related to energy, environment, infrastructure, health 
and national security concerns.  Since 1978, PF-4 has been located at TA-55 and used for the 
extraction and recovery of plutonium from residue and scrap generated from operations at LANL 
facilities and other U.S. Department of Energy (DOE) sites in the defense complex.  The scrap 
and residues are processed to recover as much plutonium as economically feasible.  The 
recovered plutonium is converted into pure plutonium feedstock.   
 
This waste stream consists of mixed heterogeneous debris waste generated in TA-55, PF-4 at 
LANL during TA-55 research and development (R&D)/fabrication and associated recovery, 
facility and equipment maintenance, decontamination and decommissioning (D&D), waste 
repackaging, and below-grade retrieval operations.  The defense activities that generated this 
waste are: defense nuclear waste and materials by-products management, defense nuclear 
materials production, and defense research and development. 
 
This Summation of the AK Summary Report includes information to support Waste Stream 
Profile Form (WSPF) number LA-MHD01.001, Revision 1 for mixed heterogeneous debris 
waste.  The WSPF was originally approved on April 7, 2005.  The primary source of information 
for this Summation is CCP-AK-LANL-006, Central Characterization Program Acceptable 
Knowledge Summary Report For Los Alamos National Laboratory TA-55 Mixed Transuranic 
Waste: Waste Streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, LA-MIN04-S.001, 
Rev. 12, December 12, 2012.  
 
Waste Stream Identification Summary 
 
Waste Stream Name:  Mixed heterogeneous debris from TA-55 
 
Waste Stream Number:  LA-MHD01.001 
 
Dates of Waste Generation:  1978 to present 
 
Waste Stream Volume – Current:                17,172 55-gallon drums1 

197 standard waste boxes (SWBs) 
 
Waste Stream Volume – Projected:  618 55-gallon drums per year  
 
Summary Category Group:     S5000 – Debris Waste 
 
Waste Matrix Code Group:     Heterogeneous Debris Waste 
 
Waste Matrix Code:      S5400, Heterogeneous Debris Waste 
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TRUCON Content Number: LA154, LA115/LA215, LA116/LA216, 
LA117/LA217, LA118/LA218, LA119/LA219, 
LA122/LA222, LA123/LA223, LA125/LA225, 
SQ133/SQ233, SQ154 

 
Annual Transuranic Waste Inventory 
Report Identification Numbers: LA-TA-55-19, LA-TA-55-21, LA-TA-55-30, 

LA-TA-55-32, LA-MHD01.001 
 
1This waste stream currently consists of 174 30-gallon drums, 14,225 55-gallons drums (includes pipe 
overpack containers [POCs]), 718 85-gallon drums, 2 110-gallon drums, and 125 other containers totaling 
an estimated 3,606 cubic meters of waste, which is equivalent to approximately 17,172 55-gallon drums 
(the 197 SWBs are addressed separately above). 
 
Waste Stream Description and Physical Form 
 
Waste stream LA-MHD01.001 consists of mixed heterogeneous debris waste generated in TA-
55.  The debris waste includes paper, rags, plastic, rubber, wood based high efficiency 
particulate air (HEPA) filters, other plastic based and cellulose based items (e.g., PPE), 
noncombustible (e.g., metal and glass), and lesser quantities of homogeneous solids (less than 
50 percent by volume) contaminated with nuclear materials (e.g., americium oxide).  Plastic-
based waste includes (but may not be limited to):  bottles, dry-box gloves (unleaded neoprene 
base), gloves including leaded gloves, ion-exchange resins, Plexiglas, polyethylene and vinyl, 
polystyrene, polyvinyl chloride plastic, rigid liner lids, sheeting, tags and labels, tape, ties, Tygon 
tubing, and vials.  Rubber- and Teflon-based waste includes rubber gloves, Teflon tape, 
gaskets, and stoppers.  Cellulose-based waste includes (but may not be limited to):  booties, 
cardboard, cotton gloves, coveralls, laboratory coats, paper, rags and wipes (Kimwipes), tags 
and labels, wood/plywood, and similar materials.  Noncombustible debris waste includes (but 
may not be limited to):  bottles (e.g., glass), cans (e.g., steel and brass), composite HEPA filters, 
crucibles, equipment (e.g., furnaces, foundry parts, machine tools and parts), fluorescent bulbs, 
glass, gloveboxes, glovebox windows, graphite, lead (e.g., shielding), metal pipes, 
miscellaneous labware, metal (e.g., beryllium), motors, pumps, slag, small tools, ventilation 
ductwork, and wire ties.  Homogeneous solid waste includes:  hydroxide cake/filter materials, 
salts, and ash residues.  Hydroxide cake/filter materials are composed of precipitated materials 
such as americium cadmium, calcium, chromium, iron, lead, magnesium, mercury, neptunium, 
plutonium potassium, silver, sodium hydroxide, thorium, and uranium.  Salt waste can include 
varying mixtures of calcium chloride, cesium chloride, lithium chloride, magnesium chloride, 
potassium chloride, sodium chloride, zinc chloride, residual entrained calcium and zinc metal, 
and various plutonium and americium compounds.  Ash residues originate from the thermal 
reduction of organic-based waste products that were contaminated with plutonium (e.g., 
plastics, rubber, wood, cellulosics, and oils) and may include incomplete combustion products 
such as small pieces of plastic and metal debris items.  The waste stream also includes a small 
fraction of liquids (e.g., waste oils and organics) and solids (e.g., nitrate salts) absorbed or 
mixed with absorbent materials which may include Ascarite, diatomaceous earth, kitty litter, 
vermiculite, Waste Lock 770, and/or zeolite.  Any payload container consisting of more than 50 
percent by volume of homogeneous solids will be excluded from this waste stream (References 
C176, D025, D041, D083, D084, M019, M215, M216, M217, M218, M219, M222, and P178). 
 
The waste stream meets the definition of waste materials that have common physical form, that 
contain similar hazardous constituents, and that are generated from a single process or activity.   
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This waste stream was generated during TA-55 R&D/fabrication and associated recovery, 
facility and equipment maintenance, D&D, waste repackaging, and below-grade retrieval 
operations.   
 
Point of Generation  
 
Location 
 
Waste stream LA-MHD01.001 was generated at LANL in Los Alamos, New Mexico.  The waste 
is stored at the TA-54 Material Disposal Area G (Area G). 
 
Area and/or Buildings of Generation 
 
Waste stream LA-MHD01.001 was generated in the TA-55 Plutonium Facility, Building 4. 
 
Generating Processes 
 
Description of Waste Generating Processes 
 
Plutonium Processing Operations 
 
Wastes were generated from materials used in the process to recover plutonium from residues, 
metal fabrication, and R&D operations.  The variety of plutonium handling operations includes: 
 
• Preparing ultra-pure plutonium metals, alloys, and compounds 
 
• Preparing (on a large scale) specific alloys, including casting and machining these 

materials into specific shapes 
 
• Determining high-temperature thermodynamic properties of plutonium 
 
• Reclaiming plutonium from scrap and residues produced by numerous feed sources 
• Disassembling components for inspection and analysis 
 
• Manufacturing of parts on a limited basis 
 
• Processing plutonium oxide, uranium oxide, americium oxide and mixtures of plutonium 

and uranium oxides for reactor fuels 
 
• Pu-238 generator and heat source R&D, fabrication, testing, and recycling 
 
Sections 1 through 6 correspond to the six operational areas.  Each section describes the 
operations that generated waste assigned to the debris waste stream.   
 
Sections 7 and 8 correspond to facility and equipment maintenance and D&D operations which 
are commonly performed in TA-55.  These operations originate in the same areas and generate 
waste and materials that contain the same chemical and radiological contaminants described in 
Sections 1 through 6.   
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Section 9 corresponds to the repackaging and prohibited item disposition operations which 
repackage transuranic (TRU) waste from various LANL facilities including TA-55.  The 
repackaged waste containers retain their original characterization; therefore, the TA-55 
plutonium processing operations and associated chemical and radiological contaminants 
described in Sections 1 through 8 are still applicable.   
 
Section 10 corresponds to the below-grade retrieval project which includes the removal of waste 
from various LANL facilities including TA-55.  The TA-55 below-grade waste originated from the 
same operations described in Sections 1 through 8.   
 

1. Nitrate Operations  
 
The overall goal of the nitrate operations is to recover plutonium from scrap and residues, and 
produce a purified plutonium oxide product, or for conversion into metal.  The primary feed 
sources for the nitrate operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical laboratory operations, and 
residues from other DOE facilities.  Nitrate operations can be broken down into the following six 
steps (References C129, D008, and D036):  
 
• Pretreatment 
• Dissolution 
• Purification and Oxide Conversion/Refinement 
• Americium Oxide Production 
• Evaporation 
• Cement Fixation 
 
Pretreatment primarily includes physical methods used to separate scrap and residues for the 
next step–dissolution.  It may include burning metal, thermal decomposition, crushing and 
pulverizing, incineration, scraping, or sorting.  Historically, it also may have included calcination, 
caustic leaching, chemical separation (hydroxide or oxalate precipitation), distillation, filtering of 
liquids or oils, magnetic separation or passivation.  The filtering of liquids or oils was performed 
under Oil Recovery from 1979 to 1989.  Vacuum pump oils and other contaminated liquids from 
various operations were analyzed for nuclear material content.  If they met the discard limit (DL) 
for plutonium, they were mixed with vermiculite and packaged in a drum for disposal.  If the 
liquids contained plutonium above the DL, they were filtered through a glass frit so as to meet 
the DL.  Any plutonium residue caught in the filter was to be sent to recovery operations.  Once 
in 1979, trichloroethylene was used as a diluent to reduce the viscosity of vacuum pump oil.  
Heavy metals were not used in the process but were expected to be present from equipment 
wear (References  C130, D008, D036, and M057).  After pretreatment, solids are sent to 
dissolution if plutonium concentrations are above the DL.  If concentrations are below the DL, 
solids are sent to solid waste packaging.  Plutonium bearing solutions are sent to purification if 
plutonium concentrations are above the DL.  If concentrations are below the DL, solutions are 
sent to solid waste packaging (References D008 and D036). 
 
Dissolution includes various steps that generate plutonium nitrate solutions for feed into the 
purification step.  Primary chemicals used in dissolution are nitric acid, calcium fluoride, and/or 
hydrofluoric acid.  Filtered solids are either returned to the dissolution operation until plutonium 
concentrations are below the DL or sent to the vault for storage.  Processed solids with 
plutonium concentrations below the DL are sent to solid waste packaging for disposal.  Debris  
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items are disposed after removal of plutonium contamination above the DL.  Non-acidic 
plutonium-bearing solutions are sent to purification.  Acid solutions are sent to the evaporator 
(References D008 and D036).  
 
The Advanced Testing Line for Actinide Separations (ATLAS) facility is a technology 
development operation performed in the dissolution process.  The mission of the ATLAS facility 
is to research, develop, and demonstrate state-of-the art methods to reclaim and purify actinides 
from contaminated scrap.  The facility has the capability to recover actinides from a wide range 
of feed types including oxides, ash, pyrochemical salts, metal conversion residues, and other 
items such as metal, alloys, and sources.  This line employs dissolution, feed treatment for 
anion exchange, eluate precipitation, purification precipitation, calcinations, and waste treatment 
technologies.  Chemicals used in this process include aluminum nitrate, calcium fluoride, diethyl 
oxalate, ferrous ammonium sulfate, formamide, hydrogen peroxide, hydroxylamine nitrate, 
sodium hydroxide, sodium nitrite, urea, and ascorbic, formic, hydrochloric, hydrofluoric, nitric, 
and sulfuric acids (References C200, D071, and P190).   
 
Purification and Oxide Conversion/Refinement consists of ion exchange, precipitation, 
calcination, and roasting and blending operations.  The ion exchange operations use resin-filled 
columns to collect plutonium, which binds to the resin while impurities flow through the columns; 
an eluting agent (nitric acid and hydroxylamine nitrate) is then used to release purified plutonium 
in solution.  The enriched solutions are then sent to oxalate precipitation.  Calcination of the 
oxalate converts the plutonium to oxide form.  The oxide is then screened and blended.  The 
depleted liquids are sent to the evaporator after hydroxide precipitation.  An alternative 
purification process involves peroxide precipitation to eliminate a select set of metallic 
impurities.  The plutonium peroxide is then separated by filtration, redissolved in nitric acid and 
precipitated again as the oxalate.  The calcined plutonium oxides are sent to the vault 
(References C129, D008, and D036).  
 
Americium Oxide Production begins with hydroxide precipitation of americium from the filtrate of 
the plutonium peroxide precipitation.  The americium hydroxide then goes through dissolution, 
purification and packaging much like the plutonium nitrate operations, but without the refinement 
step.  The processed material is sent to the vault for storage (References C129 and D036). 
 
The Evaporator processes plutonium-poor liquids in order to re-concentrate plutonium, if 
possible, or to reduce the volume of liquid waste.  These solutions are collected in tanks and 
sent to the evaporators in batches of up to 600 liters.  The solution batches are then 
concentrated to approximately 25 liter volumes called “bottoms.”  As the bottoms cool, salts (i.e., 
nitrate salts) precipitate out and settle on the bottom of cooling trays.  After cooling, the bottoms 
are sent back to ion exchange if plutonium concentrations are above the DL or to cement 
fixation if concentrations are below the DL.  Attempts are made to re-dissolve settled salts, but if 
this is not readily achievable, the salts are sent to dissolution if plutonium concentrations are 
above the DL or sent to cement fixation if concentrations are below the DL.  Nitric acid is used in 
the evaporator to wash nitrate salts having a plutonium concentration above the DL.  Spent acid 
waste is sent to the Radioactive Liquid Waste Treatment Facility (RLWTF).  Heavy metals that 
might be present are concentrated in this operation (References C130, D008, and D036). 
 
Prior to 1992, some nitrate salts below the DL were not sent to cement fixation for 
immobilization but were packaged as waste.  These salts were washed, vacuum dried (to 
reduce, but not eliminate, moisture content), double- (or triple-) bagged, and placed in 55-gallon 
drums.  These salts are being remediated/repackaged in the Waste Characterization Reduction 
and Repackaging (WCRR) Facility with an inert absorbent material (e.g., zeolite, kitty litter).  
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The minimum inert absorbent material to nitrate salts mixture ratio is 1.5 to 1.  Containers of 
nitrate salt waste mixed with inert absorbent material are included in the mixed absorbent waste 
stream (References C230, C231, D089, D090, D091, and P198). 
 
The Cement Fixation process immobilizes aqueous and organic liquids with low plutonium 
concentrations and solids (e.g., evaporator bottoms, salts) from the six operational areas (e.g., 
nitrate operations) in cement.  Historically, filtered solids and fines were also sometimes sent to 
cement fixation, but this is no longer done.  Prior to 1988, the cement fixation process was 
performed throughout TA-55 using available glovebox space.  Since 1988, the process has 
been performed in a dedicated glovebox.  Liquids and solids are typically transferred to cement 
fixation in containers.  Reagents used during this operation include cement accelerator, gypsum 
cement, nitric acid (pH adjustment), organic liquid emulsifier, Portland cement, silicone 
defoamer, sodium citrate retarder, sodium hydroxide, and phthalate and phosphate buffer 
solutions for pH meter calibration.  The waste materials are commonly adjusted to a specific pH 
prior to mixing with gypsum or Portland cement.  In the past, the cement was mixed in plastic 
bags or in various sized containers.  Waste is now mixed directly into a 55-gallon drum attached 
to the glovebox.  Any particulate matter is added during the stirring operation.  Based on the 
review of the AK sources, contaminants of incoming materials may include chromium, lead, 
mercury, silver, acetone, benzene, butanol, carbon tetrachloride, chlorobenzene, chloroform, 
tetrachloroethylene, methylene chloride, methanol, pyridine, and xylene.  Most of the wastes 
generated under this operation are classified as cemented wastes; although a small amount of 
debris waste is also generated (References C132, C171, C200, D008, D036, D050, D077, 
D078, and U005). 
 

2. Miscellaneous Operations 
 
R&D projects involve applied techniques and methods designed to study and improve 
operations associated with the purification, separation, extraction, recovery, and 
characterization of actinides (primarily plutonium).  General types of these miscellaneous 
operations are described below. 
 
Actinide Chemistry R&D.  Several small-scale R&D efforts utilizing analytical instrumentation, 
wet chemistry, and other miscellaneous laboratory techniques primarily focus on plutonium 
recovery.  Examples of some of these efforts include:  
 
• Fluoride sintering of plutonium oxide takes advantage of the presence of fluoride to aid 

the formation of a sintered mass of plutonium oxide powder at temperatures above 
700°C. 

 
• Chlorination of plutonium oxides involves oxides with tantalum chips from the former 

Rocky Flats Environmental Technology Site.  Chlorination is used to recover plutonium 
from potassium chloride and sodium chloride matrices. 

 
• Processing of molten-salt extraction (MSE) salts generated at LANL and the former 

Rocky Flats Environmental Technology Site. 
• Recovery of plutonium from ash involving plutonium/thorium oxide mixtures. 
 
• Processing of neptunium oxide and metal to remove the protactinium (Pa) daughter in 

order to use the neptunium for Nondestructive Assay (NDA) standards. 
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Process outputs from these operations may be sent to the vault, aqueous recovery, or cement 
fixation based on the DL (References D009 and D032) 
 
Experimental Oxide Characterization is conducted in Room 208 of PF-4 as an experiment 
designed to calculate the surface area and pore size distribution of a sample and to analyze the 
surface characteristics of the sample.  Mixtures of helium and nitrogen are passed through a V-
shaped cell to analyze the sample inside.  With the exception of nitrogen and helium, no 
solvents or chemicals are used in this process. Process outputs from this operation may be sent 
to the vault, returned to the originating P/S Code, transferred to aqueous recovery, or cement 
fixation based on the DL (References D009 and D032). 
 
The Analytical Chemistry Laboratory includes all analytical techniques performed in Room 124 
of the PF-4.  Operations involve the analysis of plutonium and americium, Resource 
Conservation and Recovery Act (RCRA) metals, and trace metals.  Originators provide 
samples, which are prepared for further analyses, such as inductively-coupled plasma (ICP) and 
x-ray energy spectroscopy (XES).  Unused liquid samples are returned to the originator, sent to 
radiochemistry for counting, sent to aqueous recovery operations, cement fixation, or sent to the 
RLWTF (References D008, D009 and D032).  
 
Laser Induced Breakdown Spectroscopy is a technique that uses a powerful laser beam which, 
when focused on a sample, vaporizes a portion of the sample and forms a plasma.  The light 
emitted by the plasma is analyzed in an optical spectrometer and the elemental composition 
and concentration of the sample can be determined.  The advantages of this technique include 
analysis without sample preparation or dilution and portability.  In this operation, originators 
provide plutonium containing solids or solutions which are analyzed.  After analysis, the 
remaining sample is returned to the originator (Reference D032). 
 
Actinide Processing Demonstration is a hydrothermal processing technique that involves the 
reaction of aqueous/organic mixtures, pure organic liquids, or contaminated combustible solids 
(e.g., ion exchange resins, plastic filters, and cellulose rags) with water under supercritical or 
near supercritical (elevated temperature and/or pressure) conditions.  Feed streams may be 
contaminated with acetone, butanol, carbon tetrachloride, chlorobenzene, chromium, dihexyl N, 
N-diethylcarbamoylmethyl phosphonate, diisopropyl benzene, lead, methanol, methylene 
chloride, octylphenyl di isobutyl carbamoylmethyl phosphine oxide, and xylene.  Effluents are 
liquids, oxides, and salts.  Organic components are oxidized to carbon dioxide.  Nitrate 
contaminants are converted to nitrogen gas and some nitrous oxide.  Components such as 
chlorine, sulfur, and phosphorus are oxidized and converted to acids or salts.  Process outputs 
from this operation may be sent to the vault, returned to the originating P/S Code, or transferred 
to aqueous recovery or cement fixation (References C199, D032, D077, and M223,).   
  
Electrochemistry operations examine the electrochemical behavior of actinide or actinide 
contaminated metal samples and compounds in aqueous and non-aqueous solutions.  A wire is 
attached to the sample with conductive paint and the sample is mounted in epoxy.  The surface 
is polished and then cleaned with ethanol.  An electrochemical cell is assembled, including a 
reference electrode (such as saturated calomel), a counter electrode, the desired solutions, and 
a gas dispersion tube.  The electrodes are attached to a potentiostat and the sample is 
polarized by the application of voltage to the working electrode.  The residual solution is made 
more basic to precipitate the actinide.  After settling, the liquid is decanted and the precipitate is 
filtered and dried.  The filtrate is sent to Aqueous Recovery or to the RLWTF.  After drying, the 
residue is scraped into a storage container and sent to the vault.  The remaining samples are 
returned to the originating P/S Code (Reference C131). 
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Material Identification and Surveillance involves the preparation of batches of plutonium oxide 
with well-established characteristics, and non-special nuclear material (SNM) impurities as 
desired to determine how these materials will interact with water in long-term storage.  The 
preparation of the batches uses any combination of milling, blending, screening, calcining, and 
splitting to produce the desired plutonium oxide powders.  Impurities such as alkaline, alkaline 
earth, uranium chlorides, metal oxides, hydroxides, fluorides, carbonates, nitrates, and sulfates 
are added as desired and the material is sent to the vault or other operations as needed 
(Reference C131). 
 
Long Term Storage and Compatibility Testing is an operation used to measure the chemical and 
physical changes that occur when plutonium metal or compounds (such as oxides) are placed in 
various storage configurations, in various gaseous environments, or in contact with process or 
commercial materials.  Small Material Inventory Studies involve the loading of up to 10 grams of 
plutonium dioxide as well as non-special nuclear material impurities into containers.  The 
containers are monitored for temperature, pressure and gas composition over time.  The 
capability also exists to modify the gas composition at any given time.  The containers are 
heated in a furnace to a temperature corresponding to self-heating of a normal storage 
container loaded with nuclear material.  The plutonium oxide is supplied by the vault or the 
Material Identification and Surveillance (MIS) process.  The purpose of this process is to 
understand any changes or reactions that might occur in long-term storage of nuclear material.  
The gas monitoring is accomplished using mass spectrometry or gas chromatography.  At the 
conclusion of testing, the containers and materials are submitted for analysis, returned to MIS, 
or sent to the vault (References C131 and D009).  
 
Compatibility tests, which are no longer performed, were similar to the long term storage tests, 
except that (1) tests were prepared with process or commercial materials in contact with the 
plutonium metal or compounds and stored in the glovebox, (2) the storage containers didn’t 
have a thermocouple, (3) the container may not have been monitored by an automated data 
acquisition system, and (4) the container had a volume up to 1.3 liters.  Materials involved 
include plutonium metal, alloys or compounds, process or commercial materials (including liquid 
solder [gallium, indium, and tin], glycol, silicone grease, Sylgard 184, or cellular silicone), and 
the following gases which were used as atmospheres in the storage containers:  helium, 
hydrogen, or the constituents of air.  The test materials were sent out for analysis after the tests.  
Gas cylinders were attached to a manifold through a two-stage regulator and not used in the 
gloveboxes (References C131 and D009). 
   
Standard Fabrication originated as Pyrochemical Matrix Studies conducted from 1986-1992 
involving rod milling prior to screening.  This operation had two objectives:  (1) blending large 
batches of homogeneous plutonium oxide for pyrochemical operations, and (2) blending similar 
batches for dissolution in nitrate operations.  The operation changed in August 1992 when a 
need developed to blend oxides to provide feed material for making NDA standards.  From 
February 1995 to the present, the operation changed again, with the objective of determining 
the effect of high purity oxide, salt, and metal matrices on the accuracy of NDA measurements.  
Operations involve crushing, pulverizing, blending, roasting, and sieving.  The results are used 
to determine protocols for handling and processing the matrices and to correct bias 
measurements.  The product material consists of high-purity oxide standards for use at LANL 
and throughout the DOE complex (References D009 and D032). 
 
Metallography Operations characterize the microstructure of metallic or ceramic pieces and 
establish the quality and effectiveness of welds.  Materials examined consist of plutonium and 
uranium carbides, nitrides, and oxides, as well as zirconium and tantalum alloys, and stainless-
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steel.  Metal pieces (pellets) are cut with a diamond saw.  Ceramic and metal pieces are 
subjected to grinding with standard metal grinding media (e.g., papers impregnated with silicon 
carbides and diamond).  The materials are cleaned, polished, and etched with several different  
chemical compounds.  The spent chemicals are sent to aqueous recovery, to the RLWTF, or 
mixed with absorbent.  The plutonium and uranium carbides, nitrides, and oxides are returned to 
the vault (References D009 and D032). 
 
Electrolytic Decontamination conducts various electrochemistry R&D experiments in Rooms 
105, 106, 112, 208, 209, and 210.  Electrochemistry methodologies are designed to 
decontaminate items, replace operations that produce large amounts of waste, or enhance 
chemical reactions.  Process inputs are from the vault.  The process involves uranium 
decontamination of disassembled weapon components from various sites with various levels of 
surface contamination with plutonium.  The operation is strictly an aqueous process in which an 
alkaline solution is reacted with the components to precipitate uranium.  A stainless-steel 
cathode is used; therefore, corrosion is not an issue and the electrolyte is not degraded.  
Significant amounts of metal could be stripped in a short period of time.  The precipitated 
solution comprises either uranyl hydroxide or uranyl sulfate, which is then dried for mass 
balance.  The distillate contains small amounts of uranium.  Rinse water is discarded to the 
RLWTF.  Outputs from the process are directed to the vault or cement fixation (References 
D009 and D032). 
 
Waste Management Operations (P/S Code WM) is currently limited to waste generated from the 
TRU solid waste management operation in Room 432.  This practice has been in place since 
the beginning of 1993.  Room trash boxes from PF-4 have always been handled as low-level 
waste (LLW).  However, when the boxes were assayed to verify contamination levels, some 
were determined to be TRU waste.  These boxes of room trash were diverted to Room 432 for 
repackaging as TRU waste.  From May 1987 through 1992, these boxes were tracked using P/S 
Code XO or X0 (Inactive or unspecified P/S material) and ultimately designated as having 
originated in P/S Code WM.  These codes were changed to P/S Code WM after 1992 
(References D009, D032, and D077). 
 
Additional controls were placed on room trash after 1992 and continue to the present. Trash is 
assayed with the Multiple Energy Gamma Assay System (MEGAS).  When a container is 
rejected because of MEGAS data, the rejected container is returned to the originator for removal 
of any “hot” item(s).  This operation also allows greater control to prevent discarding regulated 
materials (e.g., RCRA constituents) in room trash.  P/S Code XO indicates waste materials 
contaminated with RCRA constituents that are generated within specific rooms but cannot be 
associated with an individual P/S Code in that room.  P/S Code X0 is designated for waste 
materials that cannot be associated with a specific room, such as a hallway, mezzanine offices, 
restrooms, change rooms, basement, pump rooms, and trolleys.  The waste from all these 
areas, except the pump rooms and trolleys, would be LLW and no RCRA constituents are 
associated with the waste.  P/S Codes XO and X0 are considered interchangeable because of 
the difficulty in distinguishing them on container paperwork and their inconsistent use by waste 
generators (References C037, D009, and D077).  
 
Material Management Operations (P/S Codes M1, M2, MM, and M4) are used to introduce and 
remove items from the glovebox line.  TRU waste typically associated with bag-out operations 
(e.g., stubs, tape) is packaged with other waste items and assigned Hazardous Waste Numbers 
(HWNs) based on the P/S Code from which the waste originated.  Waste generated in the 
material management rooms is associated with glovebox maintenance operations.  No other 
operations are conducted in these rooms (Reference D009). 
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The Non-Confirming Drums operation occurred from April 1989–April 1991 in Room 432.  This 
operation was established to provide a mechanism for dealing with TRU drums that did not 
confirm TA-55 characterization information (e.g., recorded weight or nuclear material content).  
Non-confirming drums were temporarily set aside until such time as personnel could reprocess 
them under waste management operations to correct the non-confirming condition.  After April 
1991, non-confirming drums were dealt with immediately, and this operation was no longer 
needed (Reference D032). 
 
Extraction/Separation Studies is no longer active, but involved the processing of actinide 
hydroxide cakes generated from chloride and nitrate operations.  Research in this area also 
contributed to the development of sensors and instrumentation for online chemical analysis, and 
improvements in the purification operation.  The R&D operations were non-routine and 
developmental in nature.  The operations involved research, process development, small scale 
trouble-shooting, and occasionally preparation of various isotopes and isotopic mixtures of 
plutonium, uranium, americium, and neptunium (Reference D032). 
 
Non-Aqueous Dissolution/Extraction Operations is no longer active, but involved the dissolution 
of actinide compounds and actinide-containing matrices in superacid media.  The superacid 
solutions were evaporated to leave solid products that were analyzed by a variety of methods.  
The study of the organometallic chemistry of uranium and thorium in non-aqueous solvents 
consisted of a variety of small-scale organoactinide operations.  The organoactinide operations 
were designed to study the synthesis of new actinide compounds in non-aqueous media.  
These operations also examined the characterization and reaction chemistry, and considered 
applications to existing actinide processing technology.  Other non-aqueous operations 
supported fundamental and applied actinide chemistry research, by preparing solvents and 
reagents for the synthesis of new compounds, and characterization and analysis of new 
chemical compounds using wet chemistry methods and analytical instrumentation  
(Reference D032). 
 
Measurement/Detection Operations and Studies is no longer active, but involved the inspection 
of oxides and metals.  Materials were retrieved from the vault, brought to the glovebox, 
inspected, assayed by a non-destructive method, and sampled if necessary, then repackaged 
and returned to the vault.  Assay methods included XES, laser-based, Raman and high 
resolution emission spectroscopy as well as other spectroscopic techniques.  In addition to 
elemental and isotopic analyses, other measurement studies were designed to determine the 
surface area and pore size distribution of a sample and to analyze its surface characteristics.  
These studies produced only standard glovebox waste (References C131, D009, and D032). 
 
Halogenation Studies is no longer active, but involved the fluorination of samples containing 
plutonium residues.  A gas flow loop was used to pass a fluorinating agent through a gas-solid 
reactor where plutonium in the solid residue reacted chemically to form solid plutonium 
tetrafluoride or gaseous plutonium hexafluoride.  Gaseous plutonium hexafluoride was trapped 
in a cold trap, distilled, and reduced to plutonium tetrafluoride.  Separation operations involving 
experimental chlorination operations were similar to the fluorination procedures.  A gas loop was 
used to flow carbon tetrachloride and perchlorocarbons through a gas-solid reactor to chlorinate 
plutonium oxides to form recoverable plutonium compounds.  These studies produced only 
legacy waste (References D009 and D032). 
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3. Special Processing Operations  
 
Special Processing includes operations for MT 42 and R&D for MT 52.  Because processing 
MT 42 is a smaller-scale version of the recovery operations used for MT 52,  
MT 42 processing has four main recovery steps (References D010 and D030):  
 
• Head-end operations 
• Nitrate ion exchange operations 
• Chloride ion exchange operations  
• Pyrochemical operations 

 
Only head-end operations are covered here.  Nitrate ion exchange operations are covered in 
Section 1.  Chloride ion exchange operations and pyrochemical operations (Direct Oxide 
Reduction, Molten Salt Extraction, and Electrorefining) are covered in Section 5 (References 
C131, D010, and D030). 
 
Head-end Operations includes pretreatment which may include sorting, crushing, and/or 
pulverizing feed materials prior to being fed into later operations.  A separate pretreatment 
procedure is the decladding of plutonium-beryllium (Pu-Be) sources.  The Pu-Be metal alloy is 
removed from the sources, which are then entered into the chloride line for plutonium recovery 
along with other materials (References D007 and D028).  The next operation is to leach or 
pickle tools, labware, crucibles, ash, etc., in nitric, hydrochloric, or hydrofluoric acids to remove 
recoverable plutonium.  Plutonium oxide is typically calcined in nitrate and chloride operations to 
oxidize any metallic plutonium prior to dissolution.  Combustible wastes are burned and the ash 
sent through the rotary calciners to remove incompletely oxidized organic material 
(References D010 and D030). 
 
All wastes generated by MT 52 R&D operations are replicated for MT 42, but carry different P/S 
Codes to differentiate and identify the radionuclide content of the waste.  Outputs from Special 
Processing include high purity metal for casting and machining (References D010 and D030). 
 

4. Metal Operations  
 
The main goal of metal operations is to transform the high purity metal produced primarily by 
pyrochemical operations into alloyed metal shapes.  On-going metal operations include metal 
casting, machining/metal work on various metals, extrusion, surface preparation, oxidizing, 
surveillance machining, accelerated aging, impact testing, fuel fabrication, assembly, recovery 
and extraction, physical property testing, burst testing, special recovery, thermal hydride/ 
dehydride, research alloy preparation, and welding (References C131, D011, and D029). 
 
Casting is a process that receives plutonium metal from pyrochemical operations or Special 
Processing Operations depending on material type, or from other sources.  The metal is 
combined with other metal from different sources to produce a product metal that meets purity 
specifications.  Specification metal is then cast as a prealloyed feed aliquot at which time 
gallium metal is added.  It is analyzed chemically in-line to determine the proper gallium content 
and the metal is placed into in-line storage.  Metal is pulled from in-line storage to cast into 
shapes.  Shapes generated by this process are sent to machining, various P/S Codes for 
testing, plutonium standards extrusion, reduction to metal or salt stripping.  Plutonium oxide 
byproduct is sent to aqueous recovery (References D011 and D029). 
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Machining involves a variety of operations on cast parts obtained from Casting.  Machining 
operations include turning, milling, grinding, and boring.  The objective of the machining 
operations is to bring the parts to their formal dimensional specifications.  Operations within 
machining use dry machining techniques.  Cleaning solvents were used in machining operations 
in the past, and still are occasionally used, although with less-hazardous substitutes.  Freon TF 
is used to remove oil from turnings (degreasing) before they are sent to recovery.  Tetra-
chloroethylene is used to degrease metal parts after they are machined.  Machined parts are 
sent to assembly operations or the vault.  Scrap metal and turnings are sent to salt stripping and 
casting for recovery/reuse (References D011 and D029). 
 
Plutonium Standards Extrusion uses high purity metal ingots from casting or machining which 
are placed in an extruder.  The extruder is operated to produce a metallic wire that is cut into 1 
gram pieces.  Each 100 gram lot of wire pieces is sealed in a stainless-steel storage container 
for later packaging and shipment as required.  The extrusion system consists of a hydraulic 
press and a microprocessor controlled hydraulic pumping system including a 0.156 inch 
diameter extruding die.  The entire operation is performed in an inert glovebox to prevent 
oxidation of the metal.  Plutonium standards are sent to the vault for storage (Reference C131).  
 
Plutonium Surfaces studies receive samples from other operations and characterize them by 
the Sievert’s Equilibrium System, x-ray, and other physical examinations.  These methods can 
determine pressure-composition-temperature curves for actinide hydride/deuteride compounds 
or prepare samples of these compounds.  These techniques also determine structures of 
actinide samples and measure helium release in aged plutonium.  The samples may require 
mounting prior to characterization.  Samples are returned to the originating P/S Code or to the 
vault (Reference C131). 
 
Uranium Conversion involves the oxidation of uranium metal in air or a controlled oxygen 
environment at temperatures up to 1,100o C in a glovebox environment.  The uranium pieces 
are usually received from the vault.  The metal may be cut into pieces to fit into the crucible, 
which is then placed in the furnace and heated to the desired temperature in a slow flow of 
oxidizing gas.  The oxide powder is then rod- or ball-milled to reduce particle size.  It is then 
placed in a bottle before being removed from the glovebox line and transferred to the vault 
(References C131 and D011). 
 
Surveillance Machining focuses on receiving metal shapes and machining the required metallic 
samples for a variety of analyses that can document what changes may or may not have 
occurred in the shaped item over its lifetime.  The turnings are ultimately oxidized, while 
classified shapes and miscellaneous metal go to a variety of operations or to the vault 
(Reference C131).  
 
Accelerated Aging of Plutonium is similar to casting and machining.  Plutonium and other 
actinide based metals and materials are cast, machined, and inspected in the Actinide 
Research Machining Glovebox in the 300 wing of PF-4.  This program employs Pu-238 to 
rapidly age weapons-grade plutonium, permitting accelerated self-irradiation induced changes in 
the material as a function of time.  The Pu-238 enrichment level of weapons grade plutonium is 
performed at approximately 5 to 7.5 percent by weight.  The Pu-238 is blended with the 
weapons-grade plutonium during the casting operation.  Machining operations include turning, 
milling, grinding, and boring.  Unlike machining, Freon TF is not used to degrease metal chips 
and turnings.  However, trichloroethylene is used to clean machined parts.  Machined parts are  
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sent to metallography for testing.  Plutonium scrap and turnings are sent to Casting and Salt 
Stripping for reuse/recovery.  Oxide from casting is sent to Roasting and Blending for further 
processing (References C131, D011, D081, and P189). 
 
The Impact Test Facility uses a 7-inch gas gun and a 40-millimeter (mm) powder gun.  The 7-
inch gun is used for Pu-238 experiments, such as heat source impact testing and impact testing 
of Pu-238 capsules in graphite blocks.  The entire test is conducted in a tube so that the 
material is contained.  The entire tube with contents is transferred back to Nuclear Material 
Technology (NMT) -9 for recovery elsewhere in PF-4.  No TRU waste is generated from the 7-
inch gun experiments under normal circumstances.  The 40-mm gun enables the experimenter 
to generate data on materials in high stress environments.  During the test, a projectile 
propelled to hypervelocity by a charge of smokeless powder, strikes an instrumented target 
contained within a glovebox.  The target is shattered into macro and microscopic pieces during 
the impact and the projectile is arrested by a series of stopping plates.  Target materials can 
range from surrogate materials to actinides.  Post test, the remains of the target material, 
projectile, instrumentation, and stopping plates are removed as waste or are reused 
(References D011 and D029). 
 
The Kolsky Bar Test Facility is a gas gun operation for physical property testing.  A 
stainless-steel bar with plastic seals at each end is fired by gas pressure down a stainless-steel 
barrel that strikes a target, usually plutonium.  Behind the target is another stainless-steel bar 
instrumented with sensors.  This bar is butted against a plastic wrapped lead brick at the back of 
the chamber.  Wastes include rags, HEPA filters, and gloves.  The rags generated by this 
process may contain some lead/lead oxide from cleaning operations.  The barrel is cleaned with 
a cotton swab.  No solvents are used.  Residual plutonium is returned to the originating P/S 
Code (References D011 and D029).  
 
Fuel Fabrication entails the development of reactor fuel.  Enriched uranium oxide, depleted 
uranium, and/or plutonium oxide is blended and mixed with graphite and stearic acid.  The 
blended mixed oxide is then pressed into briquettes.  The briquettes are heated, size reduced, 
and pressed into pellets.  The pellets are heated/sintered and inspected.  Grinding may be 
necessary to meet specifications.  The accepted mixed oxide fuel pellets are transferred into the 
cladding glovebox.  The cladding tube is held in a lathe while the pellets are pushed into the 
cladding with a pushrod.  A stainless-steel shroud tube is placed in the cladding tube prior to 
insertion of the pellets.  A spring and end cap is placed in the open end of the cladding tube, 
and a tungsten inert gas (TIG) weld is made at the joint between the end cap and the cladding.  
Cladding, spring, and end cap are stainless-steel.  Bonding of the fuel is done with either helium 
or sodium.  Any excess sodium is reacted with Dowanol 80 to form a stable sodium salt, which 
prevents metallic sodium from entering the waste streams.  As a result of the current effort in 
mixed oxide fuel development, the issue of gallium removal becomes important.  Completed fuel 
rods are sent to the vault for storage prior to distribution.  Oxides and rejected pellets are sent to 
aqueous recovery or the vault (References D011 and D029). 
  
Assembly Operations involves bringing nuclear material out of the glovebox and encapsulating it 
in a cold container.  This outer container can be a bolted assembly or a welded assembly using 
electron beam, pressurized inert-gas metal arc, TIG, or laser welding techniques.  No solvents 
are used.  Wastes include aluminum foil, plastic bags, and gloves.  The waste generated from 
this process is nearly always LLW, but some TRU waste may be generated.  The assembled 
containers are sent to the vault for storage (References D011 and D029). 
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The Advanced Recovery and Integrated Extraction System (ARIES) is a demonstration 
operation, which receives and disassembles pits, plutonium hydrides and metallic plutonium, 
from which it produces plutonium metal or oxide powder.  The product is canned for long-term 
storage.  Wastes include plutonium-contaminated debris waste.  Operation of the ARIES 
Electrolytic Can Decontamination System decontaminates the external surfaces of canned 
plutonium using an electrolytic decontamination system.  An electrolyte (sodium sulfate) and 
water are used in the system in a recycle mode.  Sodium hydroxide is used for pH control.  
Wastes include electrolyte and water solutions contaminated with plutonium.  This liquid waste 
is sent either to cement fixation or to the RLWTF at TA-50.  The plutonium metal and oxide 
powder is sent to the vault (References D011 and D029). 
 
Physical Properties is a procedure that describes techniques for the study of physical properties 
of alloys, including the structural, magnetic, electronic, and metallurgical properties of actinide 
metals, alloys and compounds from various operations.  A muffle furnace with an argon 
atmosphere is used for testing sample homogeneity or compatibility, and for temporary storage.  
Measurements include dilatometry (thermal expansion) and electrical resistivity.  A Carver press 
is used to produce sample wires and pellets.  The process takes place in Room 113, glovebox 
G 187.  The actinide metals, alloys, and compounds are returned to the originating P/S Code  
(References D011 and D029). 
 
Burst Testing involves the placement of hemi-shells on a test stand.  A buffered test solution is 
pumped into the shell, pressurizing it until it bursts.  Strain gauges monitor the deformation of 
the shell.  The test solution is sodium tetraborate and sodium hydroxide and is filtered and 
reused.  The solution is eventually discarded in the caustic waste line to the RLWTF at TA-50.  
Strain gauges have electrical contact points that are tin-lead solder.  No solvents are used.  The 
tested hemi-shells are sent to the vault for storage (References D011 and D029).  
 
The Special Recovery Line (SRL) conducts pit disassembly on pits which are contaminated with 
tritium.  Tritium is recovered if it is above a specified activity.  Separation of pit components is 
done using a special abrasive cut-off wheel.  The pit is cut in half, and the shells are cleaned 
with copper wool and Freon TF.  Scrap is sent to recovery or to waste management depending 
on whether the material is SNM or not.  After the shells are cleaned with the copper wool and 
Freon TF, they are placed in an ultrasonic bath for cleaning using product SF-2I.  Tritium-
contaminated water is collected and poured over zeolite absorbent for disposal.  Small-scale 
decontamination of tritium-contaminated plutonium and other SNM is done in the SRL furnace.  
The SRL furnace area consists of different sections, including metal handling, tritium removal 
furnace, equipment for collecting tritium liberated in furnace, and effluent treatment system.  The 
procedure that describes the operation of the furnace and furnace gas treatment system 
contains no details on disposition of output materials, or post-run cleaning operations.  
Plutonium, uranium, and tritium are sent to the vault for storage.  Plutonium metal is also sent to 
casting, machining, or salt stripping for reuse/recovery (References D011 and D029). 
  
Thermal Hydride/Dehydride:   
 
a)  Plutonium Hydriding System.  The plutonium hydriding process studies the reactions of 
plutonium alloys and other actinides with hydrogen and other gases.  The process takes place 
in Room 114, glovebox 110, and uses no chemicals other than the gases.  The plutonium alloys 
and actinides are returned to the originating P/S Code (Reference D029). 
 
b)  Operating the Hydride-Dehydride Systems.  The hydride-dehydride operating procedure 
describes how to safely form plutonium hydride, and then to decompose it to plutonium metal.  
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Three phases are involved:  phase one uses hydrogen gas in large amounts and dehydriding is 
done in a separate reactor.  Phases two and three use a closed loop, minimal hydrogen gas, 
and a single reactor.  The process takes place in Room 114, GB 116, GB 119 and GB 154.  No 
chemicals are used besides the gases.  The plutonium metal is sent to the vault for storage 
(Reference D029). 
 
Welding operations fall into two categories:  encapsulation of radioactive isotopes and other 
welding operations.  Two methods of welding are employed:  a gas tungsten arc welder and an 
electron beam welder.  Encapsulation of radioactive isotopes involves placing the isotope to be 
sealed into a stainless-steel capsule and subsequently welding the capsule closed.  The exterior 
of the capsule is cleaned with Freon TF.  The Freon TF is allowed to evaporate; hence no 
wiping of the capsule surface with rags is required.  Other welding operations include welding of 
plutonium samples on vanadium in an argon atmosphere, brazing gold to repair platinum frits, 
welding titanium to repair titanium boats, and welding of aluminum.  No welding of lead occurs.  
Welding outside of the glovebox line is also done under this P/S Code.  The welded parts are 
either returned to the originating P/S Code or sent to the vault for storage (Reference D029). 
  

5. Pyrochemical and Chloride Operations  
 
Pyrochemical operations include metal preparation, metal purification, and ancillary metal 
production operations (chloride operations and metal oxidation).  Pyrochemical outputs are most 
often high-purity metal feed materials for metal operations (References D011 and D028). 
 
Metal preparation includes the following: 
 
In the single pass Direct Oxide Reduction (DOR) operation, plutonium oxide and calcium metal 
are reacted in molten calcium chloride (CaCl2) to produce plutonium metal.  The reaction is 
conducted in a magnesium oxide (MgO) crucible.  After cooling, a plutonium metal button is 
removed by breaking the crucible.  A layer of salt above the button contains unreacted oxide 
and metal shot, which is sometimes recovered by heating with addition of fresh salt plus calcium 
metal (Reference D028). 
 
Multiple-Cycle Direct Oxide Reduction (MCDOR) is used to minimize the salt waste.  During the 
MCDOR operation, the molten salt is regenerated by sparging the calcium chloride-calcium 
Oxide (CaCl2-CaO) mixture with chlorine gas between multiple plutonium metal production runs.  
After approximately five cycles of metal production, the mixture is cooled and the salt and metal 
phases are separated.  The plutonium metal is sent to casting or electrorefining.  Impure 
plutonium metal is sent to molten salt extraction.  Salts and crucibles above the DL are sent to 
chloride operations or the vault.  Salts and crucibles below the DL are sent to solid waste 
packaging for disposal.  Caustic solution from the chlorine off-gas scrubber is sent to chloride 
operations or the RLWTF (References D011 and D028).  
 
Metal Preparation Line is no longer active, but produced plutonium metal from fluoride salts.  
Hydrogen fluoride gas was reacted with plutonium oxides obtained from calcination of oxalate or 
peroxide precipitates from the aqueous nitrate or chloride process lines.  The plutonium fluoride 
was further reacted with calcium metal to produce plutonium metal, which could then be 
recovered as a small globule, or button, by breaking the crucible.  This operation generated only 
legacy waste (References D011 and D028). 
  

Page 31 of 67



       Waste Stream Profile Form: LA-MHD01.001, Rev. 1 

6. Metal purification operations include the following: 
 
MSE is used to separate americium and the more reactive elements such as rare earth 
elements, alkali metals, and alkaline earth metals from plutonium metal (Reference D048).  This 
operation is employed only if the americium content is greater than 1,000 parts per million 
(ppm).  In the original operation (from 1979 to 1988), magnesium chloride (MgCl2) was added to 
the impure plutonium metal in a eutectic mixture of sodium chloride (NaCl) and potassium 
chloride (KCl), contained in a MgO crucible, and heated to 750°C.  The MgCl2 oxidized 
americium to americium chloride although some plutonium was also converted to the chloride 
salt form.  In 1988 and continuing to the present, the MSE operation uses CaCl2, NaCl, KCl, and 
plutonium chloride (PuCl3) produced by in-situ chlorination in a tantalum or MgO crucible.  
Ninety percent of the americium and ten percent of the plutonium are transferred from the feed 
metal to the salt.  After cooling, the salt and metal are mechanically separated.  The salts and 
crucibles above the DL are transferred to the vault or chloride operations.  Salts and crucibles 
below the DL are sent to solid waste packaging for disposal.  The plutonium metal is sent to 
electrorefining or metal oxidation.  Caustic solution from the chlorine off-gas scrubber is sent to 
chloride operation or the RLWTF (References D011 and D028). 
 
The Electrorefining (ER) operation takes impure metal from the MSE and DOR/MCDOR 
operations and produces high purity plutonium metal.  Impure plutonium is cast as an anode, 
which is then placed in a MgO crucible with a salt mixture, a metal cathode (typically tungsten), 
and a seeding reagent that is MgCl2, NaCl, or KCl.  After the anode and salt are melted, current 
is applied to the system, and plutonium at the anode is oxidized to plutonium ions that travel to 
the cathode and are reduced back to the metal state.  Impurities in the original plutonium anode 
that are more electropositive or have a greater negative free energy of formation than plutonium 
(including barium and americium) dissolve and remain in the salt, while impurities more 
electronegative than plutonium (including cadmium, chromium, lead, and silver) remain in the 
anode.  After cooling, the crucible is broken and the residues are physically separated from the 
high purity product metal.  Anode heels were sent to pyroredox from 1984 to 1986.  Currently, 
salts and crucibles above the DL are sent to chloride operations or the vault.  Salts and 
crucibles below the DL are sent to solid waste packaging for disposal.  Purified plutonium is sent 
to casting and the vault.  Caustic solution from the chlorine off-gas scrubber is sent to chloride 
operation or the RLWTF (References D011 and D028).  
 
Ingot Casting is included in the Electrorefining section of pyrochemical operations.  Metal is 
melted in a MgO crucible to cast the ingot (References D011 and D028).  
  
From 1987 to 1989, secondary solvent metals such as cadmium, bismuth, lead, and gallium 
were added to experimental studies of the ER operation (References D011 and D028).  
 

7. Ancillary metal production operations include the following: 
 
Chloride Operations: 
The overall goal of chloride operations is to recover plutonium from scrap and residues and 
produce a purified plutonium oxide for conversion to metal.  The feed sources have included 
plutonium residues from pyrochemical operations, Pu-Be neutron sources, analytical chemistry 
laboratory solutions, and residues from other DOE facilities.  Chloride operations can be broken 
down into the following four steps (Reference D007):  
 
• Pretreatment 
• Dissolution  
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• Purification 
• Hydroxide precipitation 

 
Pretreatment for chloride operations is discussed in the Head-end Operations section of special 
operations (refer to Section3). 
 
Dissolution uses hydrochloric acid to leach and dissolve plutonium from salts, scrap, crucibles, 
residues, and various solutions, including solutions from the analytical chemistry laboratory.  
Enriched solutions undergo further purification and solid wastes are discarded as debris waste 
or sent to cement fixation in nitrate operations (refer to Section 1) (Reference D007).  
 
Purification includes solvent extraction, ion exchange and oxalate precipitation, depending on 
the chemical nature of the material to be purified.  Ion exchange columns are used to collect 
plutonium and to separate plutonium from impurities.  Enriched solutions may be further treated 
with oxalic acid to precipitate plutonium oxalate.  The resulting plutonium precipitate is sent to 
nitrate operations to be calcined and eventually to the vault.  The liquid solution (filtrate) goes to 
hydroxide precipitation for further processing.  Solid wastes are discarded as debris waste or 
sent to cement fixation for immobilization.  Tetrachloroethylene, which was used in the solvent 
extraction process until 1992, contaminated the debris waste and the liquid waste absorbed in 
vermiculite (Reference D007).  
 
Hydroxide Precipitation takes plutonium in filtrate solutions from the purification steps and 
precipitates it with potassium or sodium hydroxide.  Heavy metals are concentrated in the 
plutonium-rich hydroxide cakes.  The sources of heavy metals vary but may include one or more 
of the following:  (a) feed materials that consist of or contain these metals; (b) leaching of 
chromium from stainless-steel equipment components; or (c) the use of silver salt (until 1994) in 
the measurement of chloride content.  The resulting plutonium-enriched hydroxide cakes may 
become feed material for nitrate operations, be returned to the dissolution step for re-
processing, may be sent to cement fixation for immobilization, or may be discarded as solid 
waste if they meet the approved DLs.  Liquid meeting the TA-50 Waste Acceptance Criteria 
(WAC) is sent to the TA-50 RLWTF using the caustic waste line (Reference D007). 
 
In Metal Oxidation small pieces of metal remaining on furnace or crucible surfaces are collected 
for conversion to the oxide phase.  These metal pieces are placed in a furnace for the 
conversion process.  The oxide is then transferred to the vault (References D011 and D028).  
 
Salt Stripping is no longer an active operation, but the MSE and ER salts were further treated by 
salt stripping, oxygen sparging or carbonate oxidation, and salt distillation.  The salt stripping 
operation treated the residue by melting and stirring the salt with calcium metal in a MgO 
crucible at 850°C.  This treatment reduced the plutonium in the salt to metal and allowed the 
metal to coalesce for physical removal and recovery.  After cooling, the crucible was broken and 
the metal physically separated and recycled to the ER operation or burned to oxide and sent 
back through aqueous recovery.  The crucible shards were leached in hydrochloric acid, and 
then discarded (References D011 and D028).  
 
Oxygen sparging and carbonate oxidation (since 1996) were used to ensure that any plutonium, 
americium, or metallic sodium or potassium left in the salts was converted to nonpyrophoric 
oxide forms (References D011 and D028). Vanadium pentoxide was used in place of carbonate 
to convert metals to oxide as part of the salt stripping operation from February to June 1998.   
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Wastes that potentially contain residual vanadium pentoxide were, at one time, assigned the 
EPA HWN P120.  However, this assignment has been rescinded (Reference D028).    
 
Salt Distillation is no longer an active process, but allowed for the recovery of plutonium oxide 
from the chloride salt and produced purified chloride salt for reuse (References D011 and 
D028). 
 
The Pyroredox operation was used to recover plutonium from spent anode heels in the mid- to 
late 1980s.  The anode heel was polished with calcium metal to remove surface oxide, and then 
oxidized to plutonium (III) with zinc chloride in molten KCl, forming PuCl3.  Elements more 
electropositive than zinc (including barium) were oxidized into the salt phase, and the zinc 
formed a metal button.  The salt was then mixed with calcium metal in CaCl2 to reduce the 
plutonium to the metal phase, as well as to reduce all elements more electronegative than 
calcium.  The salt phase containing small amounts of the impurity barium was mechanically 
separated from the metal phase and discarded.  The metal phase containing zinc was placed in 
the vault or further treated, and the plutonium eventually was routed back to ER.  This operation 
generated only legacy waste (References D011 and D028). 
 
The Metal Coalescence operation is no longer active.  Metal coalescence was used for 
plutonium turnings to coalesce the turnings into a metal button.  Calcium metal and CaCl2 were 
added to a MgO crucible along with the turnings and melted.  Salts and crucibles above the DL 
were sent to chloride operations for recovery.  Salts and crucibles below the DL were sent to 
solid waste packaging for disposal.  Plutonium metal was sent to ER or the vault (References 
C131, D011, and D028).  
 
The Neptunium operation processed neptunium contaminated residues from the vault in 1993.  
This operation generated only legacy waste (Reference D028).  
 
Plutonium Trichloride Preparation was accomplished by bubbling a carrier gas (such as 
chlorine) through carbon tetrachloride and passing the mixed gas stream through a bed of 
plutonium oxide at 500–600°C before being absorbed in a 5–6 molar potassium hydroxide 
solution.  In this operation (January 1987–June 1989) the carbon tetrachloride was broken down 
into phosgene, carbon monoxide, and carbon dioxide gases.  In June 1989 the operation 
switched to the use of phosgene gas as the carrier gas until the operation ended in May 1991.  
Feed material was high purity oxides from the vault or from other P/S Codes.  The product 
plutonium trichloride was reduced to metal by the MSE or ER operations.  This operation only 
generated legacy waste (Reference D028). 
 

8. Pu-238 Operations 
 
Heat Source Fabrication: 
As described in Section 1, Pu-238 heat sources fabricated at TA-55 included the General 
Purpose Heat Source (GPHS), Light Weight Radioisotope Heater Unit (LWRHU), and Milliwatt 
Generator (MWG) sources.  Current heat source production involves fuel fabrication and scrap 
and process residues processing.  The primary P/S Code associated with heat source 
fabrication operations described in this section is P1 (routine Pu-238 heat source).  Pellet 
production and welding and decontamination operations were also part of heat source 
fabrication but they are no longer active (References C198 and C220). 
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Fuel Fabrication: 
The source of all feed material for Pu-238 fuel fabrication is oxide, originating directly or 
indirectly from the Savannah River Site (SRS) K Reactor.  The feed material selected for 
fabrication is weighed then prepared using splitting, ball milling, slugging and screening, and 
granule seasoning.  The material also undergoes oxygen isotopic exchange, involving the 
replacement of oxygen-17 and oxygen-18 with oxygen-16 by heating the feed material in a 
furnace (750°C).  In GPHS processing prior to its inactivation and LWRHU processing, oxygen 
exchange is followed by heating to 1,000°C to release alpha-decay helium from the plutonium 
oxide crystal structure.  The fuels are further heated or “seasoned” at temperatures ranging from 
1,100 to 1,600°C and the resulting oxides are sent to be hot pressed into fuel pellets 
(References C192, C194, C212, C220, D080, and M285). 
 
During the fuel fabrication process, analytical samples are frequently required for both  
Pu-238 oxide feed material and product specimens either to characterize the material or to 
determine whether the material meets current production specifications.  The primary sampling 
capsules containing the oxide samples are cleaned in an ultrasonic bath with ethanol and 
allowed to air-dry before being placed into a secondary plastic container.  Sampling tools are 
wiped down with cheesecloth containing ethanol  
(References C195 and P180). 
 
The oxide samples are taken to perform particle size analysis.  Ethylene glycol is used to 
suspend the Pu-238 oxide powder in a disposable polystyrene cuvette.  The cuvette is sealed 
with a polystyrene cap coated with Duco cement.  After the glue has set, the cuvette is 
ultrasonically cleaned in a water bath containing a high-purity soap (e.g., Alconox), is cleaned a 
second time in a bath of distilled water, and is wiped down with a cheesecloth pad soaked in 
Fantastik (nonhazardous) cleaning solution.  The cuvette is then transferred to another hood for 
final decontamination with Fantastik-soaked cheesecloth.  This process of cleaning and 
transferring the cuvette occurred up to 1994.  From early 1994 onward, the water bath does not 
contain soap and Fantastik is not used because all work is performed in the same glovebox line 
and there is no need to decontaminate the cuvette.  Before 1994, if the water was radioactively 
contaminated, it was discarded to the TA-50 RLWTF.  Since 1994, the water has been 
evaporated (References C197 and M286). 
 
Upon completion of the analysis, the ethylene glycol containing the Pu-238 oxide is poured 
through a coarse sieve and collected in a polyethylene bottle.  When 200 - 500 milliliters of 
ethylene glycol has accumulated in the bottle, the contents are poured through a filter.  The 
residue and filter paper are allowed to dry and are sent to a plutonium recovery process.  The 
contaminated ethylene glycol is collected until a sufficient amount is available to discard, and 
then it is poured onto a bed of vermiculite for absorption (References C194 and M286). 
 
The Scrap and Process Residues Processing operation receives materials from the vault and 
various other operations, such as fuel fabrication, pellet production, calorimetry, and 
metallography.  This is a physical process consisting of weighing, sorting, segregating, and 
loading into a shipping container.  The product from this process either goes to the vault or 
feeds into calorimetry operations (References D080 and M285). 
 
The Metallography process began in 1992 and is still active.  It receives feed material from P/S 
Code P1 operations in the form of Pu-238 oxide fuel recovered from encapsulated heat sources, 
impacted heat sources, fuel pellets, or other sources.  The metallography process is a physical 
process involving cutting, mounting, grinding, polishing, photography, and etching of Pu-238 fuel 
specimens (References C194 and M287).   
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An epoxy-based mounting resin, hardener, and mount filler is used to mount the  Pu-238 oxide.  
The epoxy resin, hardener, and mount filler consist of diethylenetriamine, Epon Resin 8132 
(nonhazardous), and a Citofix/Durofix liquid (nonhazardous).  Epon Resin 8132 is a liquid that 
polymerizes when mixed with an amine (e.g., diethylenetriamine).  The Citofix/Durofix liquid is 
also a polymer.  One end of a phenolic ring is covered with aluminum tape.  The Pu-238 oxide 
sample is placed in the center of the interior surface of the tape.  The mixture of epoxy resin, 
hardener, and filler is poured into the mount ring.  The mounted sample is placed in a small 
aluminum film can, which is placed in a pressure bomb.  The bomb is pressurized for a 
minimum of ten hours, vented, and the sample is removed.  The mounted Pu-238 oxide sample 
then undergoes grinding and polishing (References C197 and P181). 
 
Manual grinding and polishing involves moving the mounted sample across wet silicon carbide 
grinding papers of varying grits that are laid over a glass plate.  Between each grinding step and 
after the last grinding step, the sample is ultrasonically cleaned in distilled water.  The mounted 
sample is polished using aqueous suspensions of aluminum oxide or diamond powder.  After 
polishing, the sample is cleaned in distilled water.  Automated grinding and polishing involves 
using programmable equipment.  The grinding process uses a metal or cloth plate that has been 
coated with an abrasive slurry.  This process also involves cleaning the polished sample in 
distilled water (Reference P181). 
 
Whenever there is a requirement to examine and/or document the Pu-238 oxide grain 
boundaries, the surface of the polished sample is etched using a solution consisting of 
hydrobromic, hydrochloric, and hydrofluoric acids.  The sample is rinsed with distilled water and 
allowed to dry (Reference P181). 
 
Residues from the metallography process feed into the P/S Code P1 process.  Before 1994, the 
Pu-238 oxide was physically removed from the plastic mount (no solvent or chemical was used), 
and the mount was bagged out with other plastic debris.  The Pu-238 oxide sample removed 
from the mount was sent to the P1 scrap and process residue processing operation for 
plutonium recovery.  However, since 1994, the Pu-238 oxide has been left on the mount and 
archived (stored) in the glovebox line (References C197 and M287). 
 
The waste generated from the metallography process includes aluminum tape, grinding papers 
and polishing cloths, aqueous abrasive slurries, acid etching solutions, and aqueous washing 
and cleaning solutions.  The grinding papers and polishing cloths are dried and discarded as 
debris waste, as is the aluminum tape.  The aqueous abrasive slurries are feed material for the 
Pu-238 waste solidification process.  Any etching   solution remaining on the Pu-238 oxide 
sample is rinsed off using distilled water and is collected with the aqueous wash solutions.  
These solutions are also sent to the waste solidification process (Reference P181).  
 
The Routine Pu-238 Waste Solidification process of precipitating Pu-238 in waste solutions (P/S 
R8) has been conducted since 1979 and is still active.  The feed material for this process comes 
from analytical operations, Pu-238 heat source fabrication operations, metallography 
operations, and other LANL groups.  The feed solutions are strongly acidic, contain heavy 
metals, and have Pu-238 concentrations that are orders of magnitude above the DL for 
radioactive waste solutions.  The solidification process uses sodium hydroxide, ferric nitrate, 
and phenolphthalein in ethanol to precipitate the Pu-238 (References C194, C196, M293, and 
P182). 
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Ferric nitrate solids are dissolved into the feed solutions to act as a flocculent.   Concentrated 
sodium hydroxide solution is then added to convert the acidic solutions into caustic solutions, 
and cause the ferric ions and the Pu-238 ions in the solutions to co-precipitate as hydroxides.  
Phenolphthalein solution is used to indicate when the solution is basic.  After sedimentation and 
vacuum filtration, the liquid portion (filtrate) is sampled and alpha-assayed to determine the 
residual Pu-238 concentration.  The sludge is heated (calcined) to oxidize the hydroxides for 
disposal.  This procedure is repeated as necessary for the filtrate until the Pu-238 concentration 
in the filtrate is below the DL (References P155 and P182). 
 
The waste generated by this process consists of calcined ferric oxide solids containing Pu-238, 
a caustic solution containing Pu-238 below the DL, and solid debris.  The oxide solids are sent 
to the vault or disposed as waste, depending on the Pu-238 concentration.  Waste containers 
that are predominantly debris may contain small quantities of the oxide solids.  The caustic 
solution is discarded into the caustic drain to the pretreatment plant at the RLWTF (TA-50, 
Building 1, Room 60) (References P155 and P182).  
 
Aqueous Scrap Processing involves the purification of Pu-238 oxide in a nitric acid stream, 
similar to the recovery operations already established for Pu-239 as part of TA-55 nitrate 
operations (Reference C210).  
 
During comminution, the weighed Pu-238 solid is ground to a particle size less than five 
microns.  After the comminution, all or a portion of the ground material is put into a dissolution 
vessel.  The Pu-238 solid is dissolved in a mixture of refluxing concentrated nitric acid and 
hydrofluoric acid for up to eight hours.  After dissolution is performed, the Pu-238-rich solution is 
filtered through a five micron Teflon membrane.  A portion of the filtrate may be processed 
through ion exchange, or the entire filtrate may be treated for oxalate precipitation (References 
C210 and D080). 
 
Oxalate precipitation involves an acid adjustment of the filtrate with nitric acid while the solution 
is continuously stirred using the mechanical stir bar.  Urea is added to scavenge nitrite salt that 
could interfere with further chemical pretreatment.  Hydroxylamine nitrate is added to adjust the 
valence of the plutonium to (III).  Oxalic acid is added to form a plutonium-oxalate precipitate.  
The precipitate is filtered, and calcination converts the Pu-238 oxalate to Pu-238 oxide product.  
The solid product is cooled, weighed, and stored (Reference D080). 
 
The dissolution Pu-238 filtrate destined for ion exchange may undergo an aluminum nitrate 
treatment.  The dissolution Pu-238-filtrate is added to aluminum nitrate dissolved in dilute nitric 
acid, followed by a filtration step to collect any formed solids (typically, the aluminum nitrate 
treatment is not performed).  The filtrate then undergoes a pretreatment involving urea, sodium 
nitrite, and ferric salt prior to ion exchange.  The plutonium-rich eluate is collected and 
undergoes oxalate precipitation as described above.  The plutonium-lean effluent, which 
contains impurity metal ions, as well as the aluminum from the aluminum nitrate treatment, is 
neutralized to pH 10-12 with sodium hydroxide.  Under these neutralization conditions, the 
majority of the impurity ions and Pu-238 (not precipitated as an oxalate precipitate) will 
precipitate as metal hydroxides (References C210, C213, D079, and D080). 
 
The hydroxide precipitate is calcined then stored, and the hydroxide filtrate is sampled to 
determine the radioactivity level.  Waste containers that are predominantly debris may contain 
small quantities of the metal hydroxides.  If above the DL, the hydroxide filtrates are transferred 
to the residue solidification process.  In this process, soluble Pu-238 is recovered with ferric 
nitrate and sodium hydroxide, and the filtrate resulting from the solidification process is sent to 
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the TA-50 RLWTF through the caustic waste line.  The Pu-238 in the hydroxide filtrates can also 
be recovered by an ultrafiltration/polymer filtration process operated by NMT-11 personnel.  The 
Pu-238 oxide product is sent to P/S Code P1.  The hydroxide cakes are stored either in the 
vault or in the glovebox line under P/S Codes MM for disposal or ASP for recovery 
(References C210 and D080). 
 
Induction Heating and Levitation is a technique used to achieve minimal contamination of 
conductive material.  This technique uses Pu-238 metal from various operations and produces 
small quantities of uncontaminated metal by suspending and then melting the material inside of 
an induction coil with induction heating.  Once the material has melted, the power is shut off, 
and the molten mass can be dropped or forced into a mold for forming.  This process was 
designed to drive off impurities from the metal by melting it in a vacuum and not reintroducing 
impurities from a container during the time the material is in the molten state.  The purified Pu-
238 metal is sent to the vault (References C220 and M306). 
 
Pu-238 Direct Oxide Reduction was an activity that was performed in October 1998 and 
October 1999 to produce Pu-238 metal for the accelerated plutonium aging program.  There are 
no current plans to perform this operation again, but the code is still active.  In this process, 
plutonium oxide and calcium metal are reacted in molten calcium chloride to produce plutonium 
metal.  The reaction is conducted in a MgO crucible at 820° to 875°C.  The reaction proceeds to 
completion when excess calcium is present and when sufficient calcium chloride is available to 
dissolve the calcium oxide product.  After cooling, a plutonium metal button is removed by 
breaking the crucible.  The salts are exposed to air to oxidize pyrophoric metals that might be 
present.  The salt is then either routed through aqueous recovery operations to recover the 
plutonium or discarded as waste with the crucible pieces.  The plutonium button is sent to the 
vault (References C211, C221, D080, and P189). 
 
Traditionally, the Thermal Decomposition of Cellulose process incinerated organic-based 
materials contaminated with plutonium to ash to reduce the volume of waste generated or to 
recover the plutonium using a nitrate dissolution process.  Due to increasingly stringent 
regulations governing the combustion products associated with incineration, the incinerator 
process was modified to thermally decompose organic-based materials in an argon atmosphere 
in 1995.  The thermal decomposition unit is also referenced in nitrate operations.  It consists of a 
pyrolysis or passivation chamber, a caustic scrubber (potassium hydroxide) unit, and vacuum 
system.  Organic-based materials designated for passivation have been limited to rags 
(cheesecloth) contaminated with nitric acid solution (References C200, D071, M299, and P156). 
 
During processing, oil contaminated rags are separated from nitrated rags.  The nitrated rags 
are moistened with water to reduce reactivity and excess water is removed using a filtration 
screen.  The rags are then combined, placed in a furnace can, and reduced to ash in an argon 
atmosphere in the furnace.  The ash, rinse water, filter residues, and caustic solution are further 
processed to recover the plutonium, if these materials are determined to exceed the DL.  These 
materials are sent for disposal, if below the DL.  Liquid waste below the DL is sent to the 
RLWTF at TA-50 (References C200, D071, M299 and P156). 
 
The Routine Scrap Processing, which operated from 1988 to 1996, received Pu-238 feed 
materials (Pu-238 oxide) from calorimetry operations, heat source operations (P/S Codes P1 
and GPHS), and the vault.  The scrap processing operation involved opening, weighing, sorting, 
and segregating the Pu-238 oxide that arrived in a stainless-steel inner shipping container (EP-
60).  The Pu-238 oxide was then transferred into an outer shipping container (EP-61) and sent 
to the calorimetry process, and then to the vault (References C194, M288, and M289). 
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The Recovery of Pu-238 Oxide from Contaminated Iridium process occurred from 1990 to 1992.  
The feed material for this process came from metal items in the iridium inventory in PF-4 or in 
the CMR Facility at TA-3.  This process used both molten magnesium chloride and 
electrochemical dissolution to remove Pu-238 from iridium (References M290 and M291). 
 
The first step in this process involved immersing the Pu-238 oxide-contaminated iridium metal in 
molten magnesium chloride.  The magnesium chloride was melted in a MgO crucible.  The 
same salt was used for subsequent runs until it had lost its effectiveness.  The iridium shells 
were placed into a tantalum basket and immersed in the molten salt.  At the end of the 
treatment, the iridium metal was removed from the salt and the salt coating on the metal was 
removed with a water wash.  This water wash was sent to the Pu-238 solidification process.  
The spent salt and crucibles were bagged out and assayed before being discarded as Pu-238 
contaminated TRU solid waste.  The iridium metal was sent to the vault unless additional 
treatment was necessary (References C194 and C197). 
 
If further treatment was required, the iridium metal underwent electrochemical dissolution.  The 
electrolyte solution consisted of a dilute mineral acid (nitric acid, hydrochloric acid, or sulfuric 
acid) with optional salt.  The iridium metal was immersed in the solution, and a current was 
passed between the iridium metal and a graphite reference electrode.  At the end of the run, the 
iridium metal was washed with water and allowed to dry.  The clean iridium metal was sent to 
the vault.  The spent electrolyte solution, which was acidic and contaminated with small 
amounts of iridium and Pu-238, and the water wash were sent to the Pu-238 solidification 
process (References C197, M290, and M292).  
  
The Recovery of Pu-238 from Sucrose Solutions occurred from 1979 to 1988.  The feed 
material for this process consisted of a 35 percent sucrose solution composed of sodium 
pyrophosphate, water, and sucrose.  Sucrose solutions were used as a dispersive medium in 
particle size analysis of Pu-238 oxide; therefore, the feed solutions contained recoverable 
amounts of Pu-238 oxide (References D080 and M294). 
 
The Pu-238 was recovered from these sucrose suspensions by filtering out the Pu-238 oxide in 
a ceramic filter boat and evaporating the solution to dryness over low heat.  The Pu-238 oxide 
residue was scraped off the filter paper and calcined, then sent off-site for reprocessing.  The 
residue from the evaporated solution was calcined and sent for discard if the Pu-238 content 
was below the DL (References D080 and M294). 
 
The Pellet Production process is no longer active.  The original feed material for the pellet 
production process consisted of Pu-238 oxide from fuel fabrication.  This material underwent the 
physical operations of screening and weighing, die loading, hot pressing, sintering, and 
dimensioning.  The product was sent to the vault and any residues were sent to the scrap and 
process residues processing operation (References C220, D074, D080, and M285).  
   
The Welding and Decontamination process is no longer active.  Heat source capsules were 
welded and a solution of nitric and hydrofluoric acid was used for decontaminating the fuel 
clads.  The clad heat sources were immersed in the solution a minimum of three times to allow 
the acids to dissolve any plutonium oxide particles on the clad surface.  Each time, the heat 
sources were removed from the acid solution and placed on a rag dampened with water.  A 
rubbing action removed contamination while the heat of the source caused the acid solution and 
water on the rag to evaporate at a fairly rapid rate.  The TRU acid solutions generated by the 
decontamination steps were neutralized to precipitate plutonium, and the filtrate was discarded 
into the caustic waste line to the RLWTF at TA-50.  The plutonium precipitate was discarded if it 
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met the DL.  The only other process chemical, UCAR C-34, was an epoxy for sealing the 
graphite aeroshell of the LWRHU heat source assembly.  The epoxy was not RCRA-regulated 
(References C220, D080, and M284). 
 
The Material Reclamation process is no longer active.  The process was used to remove 
specially identified Pu-238/beryllium (Be) neutron source material from its packaging and place 
it into packaging authorized for shipment to the Waste Isolation Pilot Plant (WIPP).  Waste 
disposal was chosen over reclaiming the source material because there was no capability for 
purifying and reclaiming the Pu-238.  This process involved the disassembly of source materials 
retrieved from the vault, crushing and sieving the source material, and packaging the products 
and byproducts as waste.  The original packaging was also disposed of as waste (References 
C156, D060, and P170). 
 

9. Facility and Equipment Maintenance Operations 
 
Facility and equipment maintenance operations conducted in TA-55 involve cleaning and 
decontamination, equipment inspection and replacement, modification and repair of facilities, 
and general housekeeping.  Cleaning and decontamination operations include physical wiping 
and the use of cleaning solutions (e.g., Fantastik, water) to remove potential contamination and 
to restore work areas and equipment to their original condition.  Paper, plastic, and rags with a 
cleaning solution are used to remove or contain the spread of contamination.  Equipment 
inspection, calibration, and replacement operations are performed to ensure continued 
operability and process efficiency.  Solid wastes generated from these operations may include 
paper and plastic wastes, glass, small equipment (e.g., labware, motors, pumps), and small 
tools.  Modification of facilities include plumbing; electrical fixtures and equipment installation; 
and installation or removal of gloveboxes, ventilation ductwork, and windows.  General 
housekeeping includes cleaning, repair, and organization of the facility/infrastructure.  Solid 
wastes generated from these operations may include HEPA filters, glass, glovebox gloves, 
paper, plastic, and rags.  Solid waste generated from these operations is disposed of as TRU or 
LLW waste.  General facility maintenance solutions (e.g., wet vacuum water, mop water) are 
sent to the evaporator or the RLWTF (References D002, D008, D009, D011, D013, D014, 
D017, D023, D024, D026, D032, D045, M011, P001, P102, and P155). 
 

10. Decontamination and Decommissioning (D&D) Operations 
 
D&D operations are commonly performed at PF-4 in TA-55 to reduce the amount of floor space 
posted as radiological controlled areas and to support upgrades to existing facilities and 
equipment.  These efforts assist in contamination control and result in a decrease in the amount 
of radiological waste generated at TA-55.  These radiological controlled areas house the 
equipment and material used to perform the above listed operations and the waste generated 
during D&D operations contain the same chemical and radiological contaminants.  No 
hazardous chemicals are added to the waste during the D&D operations.  Commercially 
available, non-hazardous cleaning products, such as Fantastik, are used to remove loose 
contaminants.  The goal of the D&D is to reduce the amount of TRU waste generated as much 
as possible through decontamination and size reduction (References D002, D013, D014, D026, 
D034, and D041). 
 
Decontamination operations are used to accomplish several goals, such as reducing 
occupational exposures, limiting potential releases of radioactive materials, permitting the reuse 
of components, and reducing the amount of TRU waste generated.  Decontamination 
operations included the use of mechanical and chemical cleaning techniques such as brushing, 
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stripping, washing, and wiping to remove contamination.  In addition, physical isolation and 
draining of equipment are performed when necessary.  Based on the radiological contamination, 
drained liquids are either further treated or solidified.  Decommissioning operations included the 
physical removal of contaminated gloveboxes, equipment, machinery, furnishings, and support 
systems.  This included the removal and size reduction of glovebox internals, process piping 
and supports, tanks and ancillary equipment, and other fixed equipment such as ducting, wires, 
conduits, electrical panels, and cabinets.  Gloveboxes and equipment are size reduced as 
necessary and packaged for disposal.  Size reduction operations are sometimes performed in 
other facilities as discussed in the repackaging and prohibited item disposition section.  
Secondary waste such as combustibles, metal, and plastic generated during D&D is expected to 
be part of the waste.  D&D operations also included the removal of stored radiological and 
hazardous materials and other related actions (References D002, D013, D014, D026, D034, 
and D041). 
 
Waste Stream Material and Chemical Inputs 
 
The following table identifies the Resource Conservation and Recovery Act (RCRA) toxicity 
characteristic and listed constituents identified in this waste stream. 
 
Toxicity Characteristic and Listed Constituents in Waste Stream LA-MHD01.001 
 

Chemical/Product Use/Source Document 
Source(s) EPA HWN(s)  

1,1,1-Trichloroethane Metallographic sample cleaning (<1992) and 
contaminant of hydroxide solids.  Degreasing 
solvent and component of Tap Magic. 

C019, C020, 
C089, C194, 
C195, M154, 
M160 

F001, F002  

Arsenic Contaminant of liquids, filtrates, ash, hydroxide 
cake, and analytical solutions.  Evaporator sludge 
contaminant and sputter coating reagent. 

C010, C196, 
C197, C207, 
D078, D080, 
M153 

D004  

Barium Contaminant of plutonium feed, hydroxide cake, ash, 
actinide separation waste, pyrochemical salts, and 
analytical solutions. 

C038, C087, 
C192, C197, 
D075, D078, 
D080, M153 

D005  

Benzene Cement fixation input and actinide chemistry R&D 
operations reagent. 

C027, D009, 
D032, 
D077P080, 
P081,  

D018, F005,   

Cadmium Contaminant of plutonium feed, hydroxide cake, 
anode heels, ash, actinide separation waste, and 
analytical solutions.  Solvent metal used in 
electrorefining. 

C038, C039, 
C192, C196, 
C197, C200, 
D073, D075, 
D076, D080, 
M061, M153 

D006  

Carbon tetrachloride Contaminant of cement fixation process and 
hydroxide solids.  Used in PTP between 1/87 and 
6/89.  Chlorination of plutonium oxide and CLS 
reagent (CCI4, normal butanol, acetone, methanol, 
tetrachloroethylene, xylene, methylene chloride, 
chloroform, or chlorobenzene). 

C092, C121, 
C194, C200, 
D078, M112, 
M129, P067 

D019, F001  

Chlorobenzene Contaminant of cement fixation process and 
hydroxide solids.  CLS reagent. 

C092, C095, 
C200, D007, 
D077, D078 

D021, F002  
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Toxicity Characteristic and Listed Constituents in Waste Stream LA-MHD01.001 
 

Chemical/Product Use/Source Document 
Source(s) EPA HWN(s)  

Chloroform Contaminant of cement fixation and miscellaneous 
processing (P/S XO/X0).  CLS reagent. 

C027, C092, 
C102, C117, 
C194, D077, 
D078 

D022  

Chromium Contaminant of plutonium feed, anode heels, 
hydroxide cake, ash, actinide separation waste, and 
analytical solutions.  Potentially leached from 
stainless-steel materials.  

C038, C039, 
C192, C196, 
C197, C200, 
C205, D073, 
D074, D075, 
D078, D080, 
M061, M153 

D007  

Freon TF (1,1,2-trichloro, 
1,2,2-trifluoroethane) 

Miscellaneous processing contaminant and recovery 
operations reagent.  Cleaning, cooling, and 
ultrasonic degreasing operations solvent. 

C011, C017, 
C019, C085, 
C102, C104, 
C105, D029, 
D077 M026, 
M032, M041, 
M123, M212, 
P044, P046, 
P049  

F001, F002  

Lead Leaded gloves (<1992), shielding, sheeting, and 
discs.  Contaminant of actinide separation waste, 
analytical solutions, ash, hydroxide cake, plutonium 
feed, and solder.  Solvent metal used in 
electrorefining. 

C039, C041, 
C192, C196, 
C197, C200, 
D002, D011, 
D073, D074, 
D075, D076, 
D078, D080, 
M061, M153, 
P183, P186 

D008  

Lead hydroxide, oxide, 
and nitrate 

Actinide R&D reagents. D032, M050  D008  

Mercuric nitrate Catalyst used in nitrate operations. M064, D078 D009  
Mercury Contaminant of actinide separation waste, analytical 

solutions, ash, evaporator sludge, hydroxide cake, 
and plutonium feed.  Component of fluorescent 
bulbs. 

C023, C095, 
C176, C196, 
C197, C200, 
C207, D029, 
D078, D080, 
M153, P109  

D009  

Methylene chloride Paint stripper, contaminant of cement fixation, 
hydroxide cake, and miscellaneous processing (P/S 
XO/X0).  CLS and organoactinide R&D reagent.  
Component of REZ-N-Bond. 

C027, C092, 
C200, C214, 
D007, D032, 
D077, D078, 
M174, P080 

F001, F002  

Methyl ethyl ketone Degreasing solvent.  Detected in headspace gas of 
Pu-238 waste. 

D032, D076, 
D077 

D035, F005  

Potassium chromate Dissolution and chloride anion exchange reagent. C098, M131, 
M185 

D007  

Potassium dichromate Silver nitrate titrations and hydroxide precipitation 
reagent. 

C082, D002, 
D007, D032, 
M076 

D007  

Pyridine Uranium triiodide reagent, R&D solvent, and 
contaminate in cement fixation process. 

D077, P080 D038, F005  

REZ-N-Bond Solvent bonding (contains methylene  chloride). M154, M174 F002  
Selenium Contaminant of liquids, filtrates, ash, hydroxide 

cake, and analytical solutions. 
C196, C197, 
C207, D045, 
D080, M153 

D010  
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Toxicity Characteristic and Listed Constituents in Waste Stream LA-MHD01.001 
 

Chemical/Product Use/Source Document 
Source(s) EPA HWN(s)  

Silver Contaminant of plutonium feed, hydroxide cake, ash, 
actinide separation waste, cement fixation inputs, 
and laboratory reagent. 

C027, C038, 
C039, C192, 
C196, C197, 
C207, D075, 
D078, D080, 
M086, M153 

D011  

Silver nitrate Leaching, solvent extraction, and laboratory reagent. D007, C200, 
D078, M054, 
M080, M086, 
M093, M131 

D011 

Sodium chromate Plutonium dissolution and precipitation. D078, P103 D007  
Tap Magic Machining coolant (contains  

1,1,1-trichloroethane). 
C009, C019, 
C020, M154 

F002  

Tetrachloroethylene Degreasing, cleaning solvent, diluent, contaminant 
of cement fixation process and hydroxide solids.  
CLS reagent. 

C092, C200, 
D007, D032, 
D078, P067 

D039, F001, 
F002  

Toluene Actinide and organoactinide R&D reagent.  Detected 
in headspace gas of  
Pu-238 waste. 

C027, D032, 
D076, P080,  

F005  

Trichloroethylene Clean and polish machined parts. Miscellaneous 
process and hydroxide cake contaminant.  
Hydrothermal processing and solvent extraction 
reagent. 

C009, C019, 
C035, C102, 
C200, D077, 
D081, M223, 
P071, P085 

D040, F001, 
F002  

 
RCRA Determinations 
 
Historical Waste Management 
 
Waste stream LA-MHD01.001 has historically been managed in accordance with the generator 
site requirements and in compliance with the requirements of the New Mexico Environmental 
Department.  Based on historical waste management and LANL’s TRU Program (reference 
LANL waste streams LA-TA-55-19, LA-TA-55-30, LA-MHD02-238, and LA-MHD03-DD), the 
containers in this waste stream were managed as hazardous and assigned EPA HWNs for 
arsenic (D004), barium (D005), cadmium (D006), chromium (D007), lead (D008), mercury 
(D009), selenium (D010), silver (D011), benzene (D018), carbon tetrachloride (D019), 
chlorobenzene (D021), chloroform (D022), methyl ethyl ketone (D035), pyridine (D038), 
tetrachloroethylene (D039), trichloroethylene (D040), and F-listed solvents (F001, F002, F003, 
and F005).  A review of available AK documentation has determined that this waste is 
hazardous for the above constituents, and with the exception of F003, the HWNs were retained 
because this waste was previously shipped under an approved LANL profile.  HWN F003 was 
not assigned because the waste stream does not exhibit the characteristic of ignitability.  It 
should be noted that this waste stream also includes a small fraction of  waste that LANL 
characterized as nonhazardous (reference LANL waste streams LA-NCD01, LA-NHD01, and 
LA-NHD02-238).  Supplemental information collected and Central Characterization Program 
(CCP) characterization results of LANL generated nonhazardous containers determined that 
this waste is hazardous.  The following sections describe the characterization rationale for the 
assignment of EPA HWNs.  The table above, Toxicity Characteristic and Listed Constituents in 
Waste Stream LA-MHD01.001,  
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summarizes the EPA HWNs assigned to this waste stream.  The HWN assignments have been 
applied on a waste stream basis; individual containers may not contain all of the hazardous 
materials listed for the waste stream as a whole (Reference C121, C147, D026, D083, and 
M310). 
 
Hazardous Waste Determinations 
 
Ignitability, Corrosivity, Reactivity 
 
The debris material in waste stream LA-MHD01.001 does not meet the definition of ignitability 
as defined in 40 CFR 261.21.  Ignitable chemicals (e.g., acetone, hexane) are used or present 
in the facility and operations potentially contaminating this waste stream.  However, D001 
(ignitability) does not apply because:  (a) the solid waste is not liquid, and verification that there 
are no prohibited liquids in the debris waste is performed prior to certification; (b) the solid waste 
does not spontaneously ignite at standard pressure and temperature through friction, absorption 
of moisture, or spontaneous chemical changes; (c) the solid waste is not an ignitable 
compressed gas; and (d) there are no oxidizers present that can stimulate combustion.  Prior to 
1992, some nitrate salts below the DL were not sent to cement fixation for immobilization but 
were packaged as waste.  LANL has determined that these salts do not meet the definition of a 
DOT oxidizer (i.e., they would not stimulate combustion).  However, the salts are being 
remediated/repackaged in the WCRR Facility with an inert absorbent material (e.g., zeolite, kitty 
litter).  The minimum zeolite or kitty litter to nitrate salts mixture ratio is 1.5 to 1.  LANL has 
determined that nitrate salts, when mixed with zeolite or kitty litter, would further support the 
managing of the waste as non-ignitable.  This determination is based on the results of oxidizing 
solids testing performed by the Energetic Materials Research and Testing Center.  The 
materials in the waste stream are therefore not ignitable wastes (D001) (References C121, 
C147, C201, C203, C230, C231, D083, D084, D089, D090, D091, P187, and P198). 
 
The debris material in waste stream LA-MHD01.001 is not liquid and does not contain 
unreactive corrosive chemicals; therefore, it does not meet the definition of corrosivity as 
defined in 40 CFR 261.22.  Corrosive chemicals (e.g., hydrofluoric acid, nitric acid, potassium 
hydroxide, sodium hydroxide) are used or present in the facility and operations potentially 
contaminating this waste stream.  However, D002 (corrosivity) does not apply because the solid 
waste is not a liquid, and verification that there are no prohibited liquids in the debris waste is 
performed prior to certification.  The materials in the waste stream are therefore not corrosive 
wastes (D002) (References C121, C147, C194, C200, D071, P181, P182, and P190). 
 
The debris material in waste stream LA-MHD01.001 does not meet the definition of reactivity as 
defined in 40 CFR 261.23.  Reactive chemicals (e.g., perchloric acid, sodium metal) are used or 
present in the facility and operations potentially contaminating this waste stream.  However, 
D003 (reactivity) does not apply because the solid waste is stable and will not undergo violent 
chemical change without detonating.  The waste will not react violently with water, form 
potentially explosive mixtures with water, or generate toxic gases, vapors, or fumes when mixed 
with water.  The waste does not contain reactive cyanide or sulfide compounds.  There is no 
indication that the waste contains explosive materials, and it is not capable of detonation or 
explosive reaction.  The materials in the waste stream are therefore not reactive wastes (D003) 
(References C121, C147, C201, and C202). 
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Controls have also been in place to ensure the exclusion of ignitable, corrosive, and reactive 
constituents.  The associated EPA HWNs do not apply to wastes in this waste stream for the 
following reasons (References D025, D037, D049, D083, P090, P091, P096, P097, P102, and 
P165):  
 
• Liquids were prohibited from solid waste streams at LANL when the Plutonium Recovery 

Facility opened in January 1979.  A waste management procedure written to cover 
operations at the new facility, TA-55 Standard Operating Procedure (SOP) stated that 
“Liquids are not permitted in any container of solid waste materials.”  Currently, TA-55 
Waste Management, requires that no liquids be disposed of as a solid waste unless the 
liquid has been absorbed into some media (like vermiculite) that does not carry a D001 
code.  

 
• Chemical Waste Disposal Requests, introduced in June 1980, included check boxes that 

the waste generator was required to check if the waste contained corrosive acids or 
bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or highly 
reactive materials.  The Certification Plan and related Generator Attachments were 
implemented in 1987.  Waste generators are required to sign a statement on the Waste 
Origination and Disposition Form (WODF) documenting that the waste contains “no free 
liquids, pyrophorics, explosives, compressed gases, powders or materials other than the 
indicated matrix.”  Checkboxes are also present for indicating the presence or absence 
of corrosive chemicals.  Full implementation of this generator statement occurred in May 
1987. 

 
• Waste management inspectors perform visual verification of the waste prior to its initial 

packaging, thus allowing the inspectors to verify the generator’s WODF statement.  
 
• In addition to the above-mentioned prohibitions on explosives in waste, explosives were 

altogether prohibited until installation of the Impact Test Facility in the early 1990s.  In 
case of a misfire or unconsumed explosives, a procedure is in place to ensure that 
explosives do not enter the waste stream.  

 
• The Waste Profile Request Form (WPRF), which has been in use at LANL since 1991, 

includes a statement which is authenticated by the waste generator, that the waste is not 
ignitable, reactive, or corrosive. 

   
• The Generator Attachments to the Certification Plan were updated in 1995, but the 

prohibition on liquids in the waste, and the waste management inspection, remained in 
effect. 

 
• The LANL Project 2010 Certification Plan, and TRU Waste Interface Documents 

(TWIDs) prohibit liquids in waste and the absence of liquids is verified by LANL waste 
management.   

 
• Solutions containing spent non-halogenated solvents are sent to the RLWTF if they are 

below the DL for plutonium.  
 
• If above the DL, the solutions are sent to aqueous recovery as part of chloride or nitrate 

operations.  Aqueous recovery steps include dissolution of any solid plutonium in 
hydrochloric or nitric acid, followed by plutonium recovery by ion exchange.  The 
solutions are then below the DL and are either sent to the RLWTF or to the evaporator.  
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• Rags that are above the DL for plutonium are thermally decomposed, which destroys 

any organic component.  
 
• Rags that are below the DL for plutonium are discarded as combustible debris, but 

headspace gas analyses support the contention that the solvents are below the limits 
established by the WIPP-WAC.  

 
The absence of these prohibited items is verified through Real-Time Radiography (RTR) and/or  
Visual Examination (VE) of each waste container.  Any prohibited liquids are absorbed and 
discarded in an appropriate waste stream and containerized gases that are found to be present 
are removed before waste certification (Reference D083). 
  
Toxicity Characteristic 
 
Based on review of AK relative to chemicals used or present in the facility and operations 
potentially contaminating the waste, LA-MHD01.001 may be contaminated with toxicity 
characteristic compounds as defined in 40 CFR 261.24.  Where a constituent is identified and 
there is no quantitative data available to demonstrate at the time of waste generation that the 
concentration of a constituent is below regulatory threshold levels, the applicable EPA HWN is 
added to the waste stream.  The AK also identified the potential presence of organic toxicity 
characteristic compounds that are assigned the more specific F-listed EPA HWNs.  Although 
these organic characteristic compounds are covered by the assignment of the F-listed EPA 
HWNs, the toxicity characteristic EPA HWNs are also assigned to the waste stream for 
consistency with historical site waste coding.  Waste stream LA-MHD01.001 is assigned the 
following HWNs:  D004, D005, D006, D007, D008, D009, D010, D011, D018, D019, D021, 
D022, D035, D038, D039, and D040 (References C121, C173, and D083). 
 
Listed Waste 
 
F-Listed Waste 
 
Based on review of AK relative to chemicals used or present in the facility and operations 
potentially contaminating the debris waste, LA-MHD01.001 may contain or be mixed with F-
listed hazardous wastes from non-specific sources listed in 40 CFR 261.31.  F001, F002, F003, 
and F005 listed solvents are utilized and potentially contaminate the waste.  F003 constituents, 
including acetone, n-butyl alcohol, ethyl ether, methanol, and xylene, are listed solely because 
these solvents are ignitable in the liquid form.  The waste stream does not exhibit the 
characteristic of ignitability and therefore F003 is not assigned.  The waste stream is assigned 
F-listed EPA HWNs F001, F002, and F005 (References C121, C173, and D083). 
 
K-Listed Waste 
 
The material in this waste stream is not hazardous from specific sources since it is not 
generated from any of the processes listed in 40 CFR 261.32. 
 
P- and U-Listed Wastes 
 
At one time, HWN P120 was applied to certain drums generated in 1998 because of the 
temporary use of vanadium pentoxide for about six months in that year.  Based upon 
investigation into the way the material was handled, this code is not assigned to this waste 
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stream.  A P120 assignment would be used only if waste resulted from spillage of this material 
or from disposal of un-reacted/unspent material.  No un-reacted/unspent material was disposed 
of in TRU waste drums.  In addition, no significant spill of this material occurred.  If a spill had 
occurred, suitable records would exist (e.g., incident reports, waste profile forms).  The absence 
of such documentation, coupled with information obtained through interviews of people who 
worked with the material, indicates that a P120 assignment is not necessary (References C061, 
C147, M284, and M310). 
 
Beryllium may be present in the waste stream, but does not meet the definition of a P015-listed 
waste.  Available AK did not identify the use of beryllium powder as a constituent in this waste 
stream.  During processing within P/S Codes PU and PUB, beryllium from Pu-Be sources is 
dissolved with the plutonium in acid, and after dissolution, the beryllium is either precipitated or 
in the contaminated solution is sent to the RLWTF at TA-50.  The precipitate is not included in 
this waste stream.  In some cases, Beryllium turnings are generated during machining 
operations.  However, these turnings are a very low fraction of metal waste that is discarded.  
The material reclamation process identifies the processing and packaging of Pu-238/beryllium 
neutron source material.  The amount of beryllium material was estimated at approximately two 
grams per neutron source prior to processing.  Based on the description of the process, the 
beryllium contamination present in the final waste form is expected to be minimal.  However, 
beryllium from metal operations may be present in this waste stream.  Containers from these 
operations that contain greater than one weight percent beryllium will be appropriately identified 
(References C121, C122, C147, C156, M283, and M310). 
 
Waste stream LA-MHD01.001 does not contain and is not mixed with a discarded commercial 
chemical product, an off-specification commercial chemical product, or a container residue or 
spill residue thereof.  Constituents identified were further researched and a determination was 
made that waste does not meet the definition of a listed waste in 40 CFR 261.33.  Therefore, 
this waste stream is not a P-, or U-listed waste stream (References C121 and C147). 
 
Polychlorinated Biphenyls (PCBs) 
 
No sources of PCBs are introduced into waste stream LA-MHD01.001.  All transformers known 
to contain PCBs have been tracked from initiation of recovery operations.  When any 
transformer oil is drained, the oil is handled by a subcontractor who is wholly responsible for its 
disposal; this oil does not enter the LANL disposal operations.  Suspect PCB fluorescent light 
ballasts occasionally found in heterogeneous debris would not be present in this waste stream.  
Therefore, this waste stream is not regulated as a Toxic Substances Control Act waste under 40 
CFR 761 (References C096, C173, C201, D080, D083, P012, and P162). 
 
Prohibited Items  
 
• Compressed Gases, Liquids, Nonradionuclide Pyrophorics, Sealed Containers > Four 

Liters In Volume, >1 Percent Radionuclide Pyrophorics, and >200 mrem/hr Waste 
 

Most gases used at the PF-4 are stored outside the building and the gas is plumbed into the 
glovebox from outside the building (Reference C098).  Occasionally, a lecture bottle is used for 
an operation inside the building, but these bottles are kept outside of the glovebox with the gas 
plumbed into the glovebox.  Consequently, compressed gas cylinders or containers are not 
expected to be in any of the TRU waste streams (References C223 and D025). 
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Spray cans, especially WD-40, were in common use in gloveboxes until May 1992 (Reference 
C081).  These were routinely discarded as noncombustible debris waste.  From 1988 until May 
1992, the protocol was to vent or puncture the spray cans inside the glovebox; venting was 
indicated by inserting a metal wire into the valve.  After May 1992, spray cans are no longer 
used in gloveboxes (References C201, C206, D025, and D083). 
 
Procedures for oxygen sparging and/or carbonate oxidation have been in use since May 1987 
to ensure that potential pyrophorics associated with pyrochemical salt waste are oxidized.  In 
addition, screening tests on similar pyrochemical salts and residues (which contained higher 
amounts of plutonium) at the former Rocky Flats Environmental Technology Site showed (1) no 
autoignition, (2) no spontaneous combustion, and (3) no sparking.  Experimental results on the 
reactivity of DOR salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of “dangerous when wet materials” and pyrophoricity in these 
salts (References C064, C065, C202, C203, D025, D084, P125, and P187). 
 
Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or explosive 
materials (Reference D083). 
 
In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
associated waste packaging procedures, and quality assurance systems, the waste generator 
has signed a statement on the WODF for each waste item stating that waste contains “no free 
liquids, pyrophorics, explosives, compressed gases, powders or materials other than the 
indicated matrix.”  The Attachments to the Certification Plan describe how these restrictions are 
verified by waste management personnel (References D025 and P090). 
 
The Project 2010 Certification Plan, and the TWIDS prohibit compressed gases, liquids, 
nonradionuclide pyrophorics, sealed containers greater than four liters in volume, or  
>1 percent radionuclide pyrophorics in waste and verified by waste management (Reference 
D025). 
 
Based on interviews with site personnel performing VE and prohibited item disposition 
repackaging, internal cans (both shielded and unshielded) have been measured for dose rate 
during repackaging and found to contain waste with radiation levels exceeding 200 mrem/hr 
(References C135 and C136).  
 
• Remediation of Prohibited Items 
 
Prohibited items are known to be present.  Procedures allowed containers greater than four 
liters, sealed with tape, to be used for waste packaging until WIPP certification procedures were 
implemented.  The presence of containerized (e.g., butane lighter, lighter fluid can, unpunctured 
aerosol cans, vials) and uncontainerized liquids have also been observed.  Lead shielding is 
often used to increase handling safety, and thick shielding can obscure RTR observations 
(References D025, D083, and DR029). 
 
Prohibited items are detected by RTR or VE and reported with the characterization results.  
Waste containers with prohibited items are segregated then dispositioned appropriately and/or 
repackaged into new drums, during which time liquids are absorbed, sealed containers greater 
than four liters are opened, and other items removed and segregated if necessary prior to 
certification and shipment.  Waste items with a high dose rate may be repackaged into a POC.  
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Repackaged waste items that are placed into a new drum(s) or POC are from a single parent 
drum.   
 
Some secondary waste generated during remediation and repackaging operations may be 
added to the waste containers, including but not limited to:  absorbent (e.g., Waste Lock 770), 
Fantastik bottles used during decontamination, miscellaneous hand tools, paper/plastic tags and 
labels, plastic/metal wire ties, PPE, plastic sheeting used for contamination control, rags and 
wipes (Kimwipes), and original packaging material (e.g., plastic bags, plywood sheathing, rigid 
liner lids cut into pieces) (References C150, C177, D025, D083, P154, P158, P159, P175, and 
P192). 
 
Method for Determining Waste Material Parameters (WMPs) Weights per Unit of Waste 
 
To estimate the WMPs for waste stream LA-MHD01.001, WMP data were obtained from the 
Waste Data System (WDS), formerly known as the WIPP Waste Information System (WWIS) 
database, as of October 3, 2006.  The WMP data were derived from RTR and VE by the CCP 
TRU Waste Certification Program (TWCP) at LANL for this waste stream.  In cases where WDS 
data included both RTR and VE data for the same container, only the VE data was included in 
this assessment. 
 
The WMPs for waste stream LA-MHD01.001 were estimated by reviewing the WDS waste 
container inventory records for 1,917 containers.  The WDS data provides a weight for 
packaged waste materials, which were categorized into one or more of the following WMPs:  
iron based metals/alloys, aluminum based metals/alloys, other metals/alloys, other inorganic 
materials, cellulosics, rubber, plastics, and inorganic matrix.  The 1,917 containers included in 
the evaluation represent approximately 14 percent of the current waste stream (Reference 
C179).  The waste generation date range for containers included in the evaluation is from 
December 1979 to June 2004, compared to the generation date range for this waste stream of 
November 1979 to present.  Therefore, it is assumed that the WMP data for the 1,917 
containers are representative of waste stream LA MHD01.001 as a whole.  Average, minimum, 
and maximum WMP weight percentages were calculated using the WDS data, and the results 
of this analysis are presented in the table below. 
 
Waste Stream LA-MHD01.001 Waste Material Parameter Estimates 
 

WMP Description Average Weight Percent Weight Percent Range 
Iron-based Metals/Alloys  42.05% 0.00% - 100.00% 
Aluminum-based Metals/Alloys  0.17% 0.00% - 77.51% 
Other Metals  5.04% 0.00% - 91.45% 
Other Inorganic Materials 27.27% 0.00% - 100.00% 
Cellulosics 3.48% 0.00% - 95.86% 
Rubber 5.22% 0.00% - 98.67% 
Plastics (waste materials)  16.10% 0.00% - 100.00% 
Organic Matrix 0.00% 0.00% - 0.00% 
Inorganic Matrix  0.67% 0.00% - 72.48% 
Soils/Gravel 0.00% 0.00% - 0.00% 
Total Inorganic Waste Average  75.20%    
Total Organic Waste Average  24.80%    
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List of AK Sufficiency Determinations Requested for the Waste Stream 
 
No AK Sufficiency Determinations were requested for this waste stream. 
 
Transportation 
 
This waste stream and its chemical constituents have been reviewed for consistency with the 
listed TRUCON code and they are consistent. 
 
Beryllium 
 
Beryllium may be present in amounts greater than 1% by weight of the waste in some payload 
containers.  TRUCON code SQ133 is used for containers that include greater than one percent 
by weight beryllium. 
 
Radionuclide Information 
 
Radionuclide data established by the PF-4 waste generator on a container basis and container 
data from the Area G waste storage records were evaluated to determine the relative 
radionuclide weight and activity for waste stream LA-MHD01.001.  From this evaluation, the two 
predominant isotopes for the waste stream are Pu-239 and U-238, while over 95 percent of the 
total activity in the waste stream is from Pu-238, Pu-239, and Pu 241.  It should be noted that 
although U-238 is the second prevalent radionuclide by mass in the waste stream, it was 
reported in only 525 containers.  The table below, Estimated Radionuclide Distribution in 
LA-MHD01.001, identifies the relative radionuclide weight and activity percent of expected 
radionuclides over the entire waste stream based on the container data evaluated.  As 
illustrated in the table below, the radionuclide weight percent of individual radionuclides varies 
greatly on a container by container basis.  Because of this variability in container loadings, some 
containers will not contain the waste stream predominant radionuclides but may contain other 
radionuclides expected in this waste stream (References C133, C153, C175, C179, C225, 
C232, M159, M241, M298, M307, and M309). 
 
Summary of Radiological Distribution for Waste Stream LA-MHD01.001 
 

Radionuclide 
Total 

Nuclide 
Weight%1,5 

Total 
Nuclide 

Curie%2,5 

Nuclide Wt% 
Range for 
Individual 

Containers3,5 

Nuclide Ci% 
Range for 
Individual 

Containers4,5 

Expected 
Present 

WIPP Required Radionuclides 
Am-241 0.09% 0.89% 0 - 100.00% 0 - 100.00% Yes 
Pu-238 0.64% 31.40% 0 - 100.00% 0 - 100.00% Yes 
Pu-239 63.23% 11.35% 0 - 100.00% 0 - 100.00% Yes 
Pu-240 4.40% 2.89% 0 - 42.06% 0 - 31.10% Yes 
Pu-242 1.10% 0.01% 0 - 100.00% 0 - 100.00% Yes 
U-233 Trace Trace 0 - 17.50% 0 - 0.57% Yes 
U-234 Trace Trace 0 - 25.66% 0 - 0.51% Yes 
U-238 29.64% Trace 0 - 99.88% 0 - 71.97% Yes 
Sr-90 Trace Trace 0 - Trace 0 - Trace Yes 
Cs-137 Trace Trace 0 - Trace 0 - Trace Yes 

Additional Radionuclides 
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Radionuclide 
Total 

Nuclide 
Weight%1,5 

Total 
Nuclide 

Curie%2,5 

Nuclide Wt% 
Range for 
Individual 

Containers3,5 

Nuclide Ci% 
Range for 
Individual 

Containers4,5 

Expected 
Present 

Ac-227 Trace Trace 0 - Trace 0 - Trace Yes 
Am-243 Trace Trace 0 - 0.52% 0 - 0.32% Yes 
Cd-109 Trace 0.96% 0 - 1.75% 0 - 99.40% Yes 
Ce-1446 Not Reported Yes 
Cm-243 Trace Trace 0 - Trace 0 - 81.34% Yes 
Cm-244 Trace Trace 0 - 3.12% 0 - 90.33% Yes 
Cm-245 Trace Trace 0 - Trace 0 - Trace Yes 
H-3 Trace Trace 0 - Trace 0 - Trace Yes 
Mn-56 Trace Trace 0 - Trace 0 - Trace Yes 
Na-22 Trace Trace 0 - Trace 0 - Trace Yes 
Np-237 0.02% Trace 0 - 100.00% 0 - 100.00% Yes 
Np-239 Trace Trace 0 - Trace 0 - 97.25% Yes 
Pa-231 Trace Trace 0 - Trace 0 - Trace Yes 
Pa-233 Trace Trace 0 - Trace 0 - 0.11% Yes 
Pb-212 Trace Trace 0 - Trace 0 - Trace Yes 
Pu-241 0.18% 52.50% 0 - 20.00% 0 - 93.99% Yes 
Pu-244 Trace Trace 0 - 0.03% 0 - Trace Yes 
Th-228 Trace Trace 0 - Trace 0 - Trace Yes 
Th-229 Trace Trace 0 - Trace 0 - Trace Yes 
Th-2306 Not Reported Yes 
Th-232 0.13% Trace 0 - 56.64% 0 - Trace Yes 
Tl-208 Trace Trace 0 - Trace 0 - Trace Yes 
U-2327 Trace Trace 0 - 54.69% 0 - 96.73% Yes 
U-235 0.57% Trace 0 - 98.67% 0 - 99.02% Yes 
U-236 Trace Trace 0 - 0.42% 0 - Trace Yes 

Other radionuclides that may be present in unknown amounts (no data values were available, 
although the radionuclides were listed in databases) 

Bk-249 Cf-252 Co-57 Co-60       Yes 
1. This listing indicates the total weight percent of each radionuclide over the entire waste stream.   
2. This listing indicates the total activity (curie) percent of each radionuclide over the entire waste 

stream. 
3. This listing is the weight percent range of each radionuclide on a container-by-container basis. 
4. This listing is the curie percent range of each radionuclide on a container-by-container basis.  
5. “Trace” indicates <0.01 weight or activity percent for that radionuclide. 
6. Radionuclides not reported but suspected present from secondary radionuclides or decay. 
7. Upper range values are from CCP NDA characterization results not waste generator reported 

values (Reference DR048).   
 

Payload management will not be utilized for this waste stream. 
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Source Documents 
 

Source 
Document 
Tracking 
Number 

Title 

C001  Assay of U-234 
C002  Vent and Closure dates for TWISP containers submitted to WWIS 

C005  TA-55 Pu-238 Processes Issues and SMEs (Acceptable Knowledge Personnel 
Interview Form) 

C007  Segregation of Pu-238 Processing 
C009  Electronic Communication from the Author 
C010  Interview with R. Gutierrez, SME, re:  P/S Code PE 
C011  Interview with Dale Soderquist, SME Re:  P/S Code DA 
C014  Interview with J. Milewski, SME, re:  P/S Code ELW 
C017  Interview with B. Martinez, SME, re:  P/S Codes RAP, RAP2, FSPF, PF, JA, and BC 
C018  Interview with J. Simpson, SME, re:  P/S Code RL 
C019  Interview with G. Zaker, SME, re:  P/S Code MA and Chemicals Used in Machining 
C020  Interview with G. Zaker, SME, re:  P/S Code CA 
C023  Interview with G. Jarvinen re:  P/S Codes AD, APD 
C026  Interview with L. Avens re:  P/S Codes MAS, SA 
C027  Interview with B. Zwick and J. Byrd Re:  P/S Codes AC1 and AC2 
C031  Interview with C. Davis re:  P/S Code SMP 
C033  Interview with J. Foxx re:  P/S Codes RD, NCD, WM, and XO/XO 
C035  Interview with R. Masen re:  P/S Code ME 
C037  Interview with D. Wulff re:  P/S Code XO/XO 
C038  Interview with John Musgrave – TA-55 Miscellaneous Operations, RD&D Processes 
C039  Interview with J. Foxx re:  Process inputs to P/S Code AD 

C040  Interview with J. Foxx re:  P/S Codes PB, PuBe, CC, MB, MS, FF, BF, and other 
issues 

C041  Interview with J. Foxx re:  Use of Lead in P/S Codes DOP 

C047  Interview with F. Hampel re:  Metal Operations Process AK; Information on Chemical 
Use in P/S Code FF 

C054  Air Sparging to Eliminate Pyrophoric Sodium 

C056  Layers of Packaging in TA-55 Combustible TRU Waste 
C057  Commingling of Defense and Nondefense TRU Waste 
C061  Interview with J. Foxx re:  Vanadium, Vanadium Pentoxide, TA-55-19, TA-55-30 
C062  Wire Twist-Tie and Plastic Electrical Tie Bag Closure 
C064  Air Sparging to Eliminate Pyrophoric Sodium 

C065  WACCC Audit Finding #1 (April 27-May 1, 1987) 
C066  Interview with F. Hampel re:  Information on Chemical Use in P/S Code FF 
C067  Interview with J. Foxx re:  Sources of Cs-137, Pa-231, and Cm-244 in TA-55 waste 
C068  Interview with J. Foxx re:  Timeline for disposal of TA-55 waste with P120 
C069  Ac-227 Drums 
C073  Interview of J. Foxx re:  Sources of Cs-137 and Pa-231 in TA-55 Waste 
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Source 
Document 
Tracking 
Number 

Title 

C076  Memo to P. Rogers re:  “Secondary Radionuclides and Toxic Metals in TA-55 TRU 
Waste” 

C079  Interview of J. Foxx re:  P/S Codes PPD, UA, VD, IN, and WE 
C080  Collection of Correspondence, Comments, and AK Summaries 
C081  Interview with J. Foxx re:  P/S Code DO 

C082  Interview with J. Foxx and Supporting Documentation re:  Defense Relationship of  
TA-55 Waste 

C083  Interview with J. Foxx, SME re:  P/S Codes 
C085  Interview with M. West of NMT-2 and G. Bird of NMT-2 re:  P/S Codes SBB and SCB 
C087  Answers to Questions About Pyrochemical Processes 
C089  Interview with J. Foxx re:  Pu-238 and Effluent to TA-50 
C092  Interview with J. Foxx re:  CLS-1 Solvents 

C094  Interview with T. Hayes of TA-55 Nitrate Operations re:  Draft AK Summary for TA-55 
Nitrate Operations, 12-19-99 (attached) 

C095  Comments from T. Hayes and J. Foxx on the Acceptable Knowledge Summary for  
TA-55 Nitrate Operations 

C096  Response to comments on the AK Summary for TA-55 Nitrate Operations 
C098  Interview with J. Foxx re:  P/S Code PY 
C100  Memo with Attachments to K. Dziewinski re: Material Type Isotopic Compositions 

C101  AK Isotopic Files for Input to NDA Radioassay Spreadsheets 

C102  Interview with R. Simpson re:  P/S Codes CN, CO, CT, EL, FF, ID, OB, OM, MOX, RS 

C104  Interview with J. Foxx re:  P/S UA 

C105  Interview with J. Foxx re:  P/S Codes AO, EVAC and WLT 
C108  Interview with J. Foxx re:  Secondary radionuclides used in P/S Code PI 

C113  AK Interview with Jim Foxx re:  P/S Code FF, Use of Kynar, Portland Cement, Code 
HRA, 40 mm Gun 

C117  A Few Issues 
C121  Detailed Chemical Evaluation MHD01.001 
C122  Be Contamination 
C124  Interview with Jim Fox Regarding Material Type 83 used at TA-55 

C125  Decay Corrected Values for LANL Heat Source Plutonium 
C129  Jim Foxx’s Review and Comments on CCP-AK-LANL-006 
C130  Jim Foxx’s Review and Comments on Nitrate and Pyrochemical/Chloride Operations 

Process Flow Diagrams 
C131  Jim Foxx’s Review and Comments on Draft Process Flow Diagrams 
C132  Pu-239 Operations Detailed Process Flow Diagrams 

C133  Radiological Evaluation of Waste Stream LA-MHD01.001 Based on the Addition of 
Waste Stream LA-MHD02.01 
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Source 
Document 
Tracking 
Number 

Title 

C135  Interview with Site Personal Performing VE and PID Repackaging Regarding Potential 
for High Dose Rate Waste from TA-55 

C136  Interview with Dennis Wulff Regarding Potential for High Dose Rate Waste from TA-55 

C138  Addition of Mixed Inorganic and Organic Process Solids (Waste Stream # LA-
CIN01.001) to Acceptable Knowledge Report AK6 

C139  Calculation of Individual and Total Radionuclide Masses and Activities for Waste 
Stream # LA-CIN01.001 

C140  Interview with Gerry Veazey Regarding the TA-55 Cement Fixation Process 

C142  Opening of Drum (#8260) of Retrieved TA-55 Cement Waste 

C143  Documentation Re Evaluation of TRU Waste Can Drums Retrieved from TA-54,  
Area G 

C144  Interview with Dennis Wulff Regarding the Packaging of Pu-238 Waste at TA-55 

C145  Evaluation of LANL Pu-238 Waste Management Practices 

C147  RCRA and Chemical Evaluation for LANL Waste Streams LA-MHD01.001 and 
LA-CIN01.001 

C149  Fiberboard Drum Liners Used During Repackaging 

C150  Secondary Waste Discussions to be Added to AK4 and AK6 

C152  Interview with J. Foxx re:  Future Waste Generation for Waste Streams  
LA-MHD01.001 and LA-MIN02-V.001 

C153  Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MHD01.001 

C154  Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MIN02-V.001 

C155  RCRA and Chemical Evaluation for LANL Waste Stream LA-MIN02-V.001 

C156  Email to M. J. Papp re:  Material Reclamation Project 

C157  Prohibition on PCB waste lifted from LANL 

C163  Change of LA Waste Stream Designation For TRU Oversize Crates at TA-54 

C164  Information on Packaging Changes 

C165  Decontamination and Volume Reduction System (DVRS) Information 

C171  Homogeneity of LANL Waste Stream LA-CIN01.001 

C172  
Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MIN04-S.001 

C173  RCRA and Chemical Evaluation for LANL Waste Stream LA-MIN04-S.001 

C174  Projected Future Waste Generation for Waste Stream LA-MIN04-S.001 
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Source 
Document 
Tracking 
Number 

Title 

C175  Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MHD01.001 

C176  Email from Kapil Goyal Regarding Compact Fluorescent Bulbs 

C177  Secondary Waste Generated by the Remediation/Repackaging Processes at Dome 
231 and WCRRF 

C178  Drum Washing of Drums Retrieved from Below-Grade 

C179  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MHD01.001 

C180  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-CIN01.001 

C181  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MIN02-V.001 

C182  Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MIN04-S.001 

C184  Determination of Flammable VOCs For LANL TA-55 Mixed Transuranic Waste, Waste 
Stream LA-CIN01.001 

C185 TA-54 Building 412 vs. DVRS Facility 

C186  Letter on Material Type Isotopic  Composition  

C187  Memorandum to Pamela Rogers,  Transuranic Database Modifications  

C188 Memorandum to Pam Rogers; Layers of  Packaging in TA-55 Combustible TRU  
Waste  

C189 Secondary Radionuclides and Toxic  Metals in TA-55 TRU Waste   

C190 Memo to TWCP Records Center:  Commingling of Defense and  Nondefense TRU 
Waste  

C191 Segregation of Pu-238 Processing  

C192 Memorandum to Pamela Rogers;  Acceptable Knowledge of Pu-238 Waste  
Generated at the Los Alamos Plutonium  Facility, TA-55  

C194 Comments from Jim Foxx on the  Draft Pu-238 AK Summary Report  
(dated November 1999)  

C195 Interview with Jim Foxx:  Pu-238 and  Effluent to TA-50  

C196 Email from Jim Foxx:  RCRA Codes for  Pu-238  

C197 Interview with Jim Foxx and Gary  Rinehart Relating to the RCRA  Characterization 
and Management of  Pu-238 Liquids and P/S Code  Operations  

C198 Interview with Jim Foxx Regarding P/S  Code PI  

C199 Interview with Gordon Jarvinen  Regarding TA-55 Miscellaneous  Operations – RD&D 
Processes  

C200 Jim Foxx’s comments on Draft Acceptable Knowledge Summary for TA-55 Nitrate 
Operations  
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Source 
Document 
Tracking 
Number 

Title 

C201 Comment Resolution for Nitrates AK  Summary Report  (dated 2/25/00)  

C202 Memorandum to B.T. Reich :  Air  Sparging to Eliminate Pyrophoric  Sodium  

C203 Memorandum to B.T. Reich:  xperimental data on calcium  pyrophoricity in salts  

C204 Interview with Jim Foxx; Segregation of  non-defense wastes from defense  wastes   

C205 Interview with Jim Foxx; Answers to  questions of use of Ag, disposal of ash  and 
resins, and use of gases  

C206 Acceptable Knowledge Personnel  Interview with Jim Foxx: Disposal of Spray  Cans 
Used in Gloveboxes  

C207 Interview with Jim Foxx re:  Volatile RCRA-Listed Metals  

C208 Acceptable Knowledge Personnel Interview with Jim Foxx:  Sources of  Cs-137 and 
Pa-231 in TA-55 TRU Waste  

C209 Interview with J. Foxx re:  Sources of Cs-137,  Pa-231, and Cm-244  in TA-55 TRU  
Waste  

C210 AK Personnel Interview of Lisa Pansoy-Hjelvik, Description of P/S Code  ASP  

C211 Interview with Gary Rinehart regarding  P/S code WS Operations  

C212 Memorandum to Ed Wilmont,  Pu-238 Waste at TA-55  

C213 AK Personnel Interview with Jim Foxx: Information on P/S Codes PPD,  UA, VD, IN, 
and WE  

C214 AK Personnel Interview with Jim Foxx: RD&D Processes (RD, NCD,  WM)  

C215 Email From Wayne Punjak to Pamela  Rogers:  Ac-227 Drums  

C216 Memorandum to RMDC; Vent and Closure  dates for TWISP containers submitted to  
WWIS  

C219 Interview with Jim Foxx:  Material Type 83  used at TA-55  

C220 Jim Foxx’s Review and Comments on  Draft Process Flow Diagrams  

C221 Detailed Pu-238 Operations Process Flow  Diagrams  

C222 Decay Corrected Values for LANL Heat  Source Plutonium  

C223 Record of Communication for interview  with Jim Foxx:  All Process Wastes  

C224 Addition of 7 Containers to Waste Stream  LA-MIN04-S.001  

C225 Evaluation of Additional Containers for waste stream LA-MHD01.001 

C226 Waste Packaging Issues with CCP-AK-LANL-006, Waste Stream LA-CIN01.001  
(TA-55 cemented waste packaged in cans and monoliths) 

C228 Evaluation of Los Alamos National Laboratory Circumferentially Taped Slip-Lid Cans 
(>4 Liters) 

C230 Memo: Legacy TA-55 Nitrate Salt Wastes at TA-54 - Potential Applicability of RCRA 
D001/D002/D003 Waste Codes 
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Source 
Document 
Tracking 
Number 

Title 

C231 Email RE: Nitrate Salt Processing Guidance 

C232 
Evaluation of Volumes and Calculations of Individual and Total Radionuclide Masses 
and Activities for Waste Streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.01, and 
LA-MIN04-S.001 

D002  Acceptable Knowledge Report for Legacy Debris TA-55 Waste Streams Containing 
Pu-239 

D003  Hazardous Waste Facility Contract with DOE, University of California & Summary of 
Modifications 

D004  Attachment A (Waste Analysis Plan) of the LANL Hazardous Waste Permit 

D007  Process Acceptable Knowledge Report for Chloride Operations at TA-55 

D008  Acceptable Knowledge Report for Newly Generated Waste from Nitrate Operations at 
TA-55 

D009  Acceptable Knowledge Report for Newly Generated Waste from Miscellaneous 
Operations at TA-55 

D010  Acceptable Knowledge Report for Newly Generated Waste from Special Processing 
Operations at TA-55 

D011  Acceptable Knowledge Report for Newly Generated Waste from Metal/Pyrochemical 
Operations at TA-55 

D013  Los Alamos National Laboratory Transuranic Waste Characterization Acceptable 
Knowledge Information Summary (AKIS) 

D014  TA-55 Facility Safety Analysis Report (FSAR), Excerpt (Chapter 1 missing) 

D017  Draft Acceptable Knowledge (Report) for TA-55 Nitrate Operations (and Interview 
comments from Tim Hayes) 

D018  
Transuranic Waste Interface Document for the Waste Characterization, Reduction, 
and Repackaging Facility and the Radioactive Materials Research, Operations, and 
Demonstration Facility 

D019   Waste Management Plan for the 40-mm Powder Breach Project 

D023  TA-55 Plutonium Facility Acceptable Knowledge Report 

D024  TA-55 Transuranic Waste Interface Document 
D025  Acceptable Knowledge Report for Debris Waste Streams Containing Pu-239 

D026  Acceptable Knowledge Information Summary For LANL Transuranic Waste Streams 

D028  Process Acceptable Knowledge Report for Pyrochemical Processes at TA-55 

D029  Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 

D030  Process Acceptable Knowledge Report for Special Processing at TA-55 

D032  Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 
D034  Waste Management Site Plan 
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Source 
Document 
Tracking 
Number 

Title 

D036  Process Knowledge Report for Nitrate Operations at TA-55 

D037  Los Alamos TRU Waste Certification Plan for Newly Generated TRU Waste 

D041  Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams 

D044 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Cassini Mission 
D045  Final Safety Analysis Report for TA-55 NMT 
D048  Wastes from Plutonium Conversion and Scrap Recovery Operations 
D049   40-mm Powder Breech Project, TA-55 Bldg PF-4, Waste Management Plan 

D050   Waste-form Development for Conversion to Portland Cement at LANL Technical Area 
55 

D055  Rocky Flats Environmental Technology Site Backlog Waste Reassessment Baseline 
Book – Waste Form 34 Pyrochemical Salts 

D056  TWISP Final Report 
D057  Processing Waste Acceptance Criteria Exception Forms 
D058  Review and Completion of the TWSR 

D059  Environmental Protection:  Managing Waste; Air Quality; Ecological and Cultural 
Resources… 

D060  Repackaging Plutonium-238 High Dose Rate Material for Waste Disposal 
D062  Upgrade and Performance Testing for the LINC Systems at TA-54 Area G 
D063  Project Management Objectives for Pit 9 TRU Waste Retrieval  
D064  Retrieval Plan for TA-54, Area G TRU Waste for Pit 9 
D065  TA-54, Area G Pit 9 Waste Description 
D066  TA-54, Area G Pit 9 Waste Description 
D067  TA-54, Area G Trenches A-D Waste Description 
D068  TA-54 Area G Documented Safety Analysis 
D070 Wastes from Plutonium Conversion and  Scrap Recovery Operations  
D071 Final Safety Analysis Report for TA-55 NMT  
D073 Lightweight Radioisotope Heater Unit  (LWRHU) Production for the Galileo  Mission  
D074 Lightweight Radioisotope Heater Unit  (LWRHU) Production for the Cassinni  Mission  

D075 Sampling and Analysis Project Validates  Acceptable Knowledge on TA-55-43,  
Lot No. 01  

D076 Acceptable Knowledge Summary Report  for Waste Streams TA-55-43, TA-55-44,  
TA-55-45, TA-55-46, TA-55-47  

D077 Process Acceptable Knowledge Report for  Miscellaneous Operations at TA-55  
D078 Process Acceptable Knowledge Report for  Nitrate Operations at TA-55  
D079 Process Acceptable Knowledge Report for  Special Processing at TA-55  

D080 Process Acceptable Knowledge Summary   Report for Plutonium-238 Operations at  
TA-55  

D081 AK Report for NG Waste from  Metal/Pyrochemical Operations at TA-55  
D082 Institutional Plan FY2002-FY2007  
D083 Acceptable Knowledge Information  Summary for LANL Transuranic Waste  Streams  
D084 Acceptable Knowledge Report for Debris  Waste Streams Containing Pu-239  

D085 Determination of H2 Diffusion Rates  through Various Closure on TRU Waste  Bag-
Out Bags  
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Source 
Document 
Tracking 
Number 

Title 

D089 Amount of Zeolite Required to Meet the Constraints Established by the EMRTC 
Report RF 10-13: Application to LANL Evaporator Nitrate Salts 

D090 Results of Oxidizing Solids Testing - EMRTC Report FR 10-13 
D091 Solution Package Scope Definition REPORT-72, Salt Waste (SP #72) Rev 1 
DR001  Discrepancy Resolution Waste Stream Assignment 
DR004  Discrepancy Resolution Non-Mixed TA-55 Pu-239 Debris Drums 

DR005  
Acceptable Knowledge Source Document Discrepancy Resolution - Homogeneous 
Solids in Containers S818280, S818308, S822622, S818309, S832485, S862359, 
S802994, and S811632 

DR007  Acceptable Knowledge Source Document Discrepancy Resolution – Layers of 
Confinement 

DR008  Acceptable Knowledge Source Document Discrepancy Resolution – TA-55 
Homogeneous Solids Containing Greater Than 50% Heterogeneous Debris 

DR029 Acceptable Knowledge Source Document  Discrepancy Resolution – Drum No.  86309 
Contained a Small Lighter Fluid  Can with ~ 65 ml of liquid   

DR043 Miscellaneous Debris Items in LA-CIN01.001 (cemented) Container No. 53706 

DR044 Removal of 114 Heterogeneous Drums from Cemented Waste Stream  
(LA-CIN01.001) 

DR048 Acceptable Knowledge Source Document Discrepancy Resolution – Waste Stream 
LA-MHD01.001 Radiological Characterization 

M002  Review of Headspace Gas Data from Pre-WAP Analyses for Additions to AK 
M006  Pit Production 
M011  Waste Determination Report for Waste Stream TA-55-43 Lot No. 01 
M012  Waste Profile Form Guidance 
M013  Waste Generator Guidance for Completing the TRU Waste Storage Record (TWSR) 
M014  General Waste Management Requirements 
M015  Managing Radioactive Waste 
M016  Hazardous and Mixed Waste 

M017  Final Documentation for RadWaste ORACLE Database's List of Acceptable 
Radioisotopes, Specific Activities, Categories and Regulatory Limits 

M018  Los Alamos National Laboratory Waste Profile System Forms 

M019  Generator Documentation 

M023  Procedure Review Sheets for 410-MPP, "Electrorefining of Plutonium Metal-Crac Cell" 

M024  Procedure Review Sheets for 435-MPP, "Reverse Cell Electrorefining (R&D Project)" 

M026  Coalesence of Plutonium Metal (Excerpts) and Procedure Review Sheets 

M028  Procedure Review Sheets and Excerpts from Salt Stripping of Electrorefining Salts 
Using Oxygen/Argon 

M029  Procedure Review Sheets and Excerpts from Electrorefining of Plutonium Metal, 
Nominal Six Kilogram Scale 

M030  Measuring Physical Properties (Excerpt) 

M032  Acceptable Knowledge Personnel Interview Form - Metal Operations 
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Source 
Document 
Tracking 
Number 

Title 

M037  Multiple-Cycle Direct Oxide Reduction 

M041  Procedure Review Sheets for Revs 0-5 of "Electrorefining of Plutonium Metal," Doc. # 
258-MPP-R00 

M043  Procedure Review Sheet for Procedure 290-MPP-R02 

M044  Procedure Review Sheets for Procedure 216-MPP-R01 "Oxalate Precipitation of Ion-
Exchange Eluates" 

M045  Procedure Review Sheets for Procedure 215-MPP-R01, "Oxalate Precipitation of 
Plutonium from Nitrate Solutions" 

M048  Procedure Review Sheets for Procedure 230-MPP-R01, "Hydroxide Precipitation for 
Oxalate Filtrates" 

M050  Procedure Review Sheet for 474-REC-R01, "Process Research and Development 
Facilities” 

M053  Procedure Review Sheet for 426-REC-R00, "Residue Leaching" 

M054  Procedure Review Sheet for 461-REC-R00, "Nitrate Anion Exchange" 

M057  Procedure Review Sheet for 431-REC, "Procedure for Disposal of Oils Containing 
Recoverable Amounts of Pu in the Form of (U, Pu) Carbides" 

M061  Process Review Sheet for RAB-MS-2000, "Carbothermic Process Material 
Specification for Uranium Oxide Powder (Depleted)" 

M064  Process Accountability Flow Documents for Various Nitrate Processes 

M067  Procedure Review Sheet for 430-REC, "Recovery of Contaminated Platinum" 

M069  Procedure Review Sheet for 420-REC, "Processing of Contaminated Solids" 

M072  Procedure Review Sheets for 444-REC, "Dissolving Chloride Melt Portion of 
Electrorefining Residues” 

M074  Procedure 474-CLO, Hydroxide Precipitation of Chloride Waste Streams 

M076  Hydroxide Precipitation of the Plutonium in Chloride Waste Streams 
M080  Interview with J. Foxx re:  Solvent Extraction Developmental Work 
M084  Procedure 437-REC, "Polystyrene Cube Processing" 

M085  Procedure 445-REC, "Preferential Dissolution of Uranium Oxides from a Uranium-
Plutonium Oxide Mixture" 

M086  Procedure 490-REC, "Catalyzed Electrochemical Plutonium Oxide Dissolver 
(CEPOD)" 

M088  Procedure 423-REC, "Ash Leaching" 
M089  Procedure 431-REC, "Leaching of Contaminated Metals in Nitric Acid" 

M090  Procedure 421-REC, "Pickling or Surface Leaching" and "Leaching of Noncombustible 
Materials in Nitric Acid" 

M092  Procedure 490-REC, "Mediated Electro-Oxidation of Low-Level Organic Waste" and 
"Catalyzed Electrochemical Plutonium Oxide Dissolver" 

M093  Procedure 427-REC, "Incinerator Ash R&D Facility" 
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M095  Procedure 447-REC, "Dissolution of Impure Plutonium Dioxides, Filter Residues, and 
Glovebox Sweepings in Hot HNO3-HF" 

M096  Procedure 472-REC, "Nitrate Anion Exchange for the Rich Column Material System" 

M097  Procedure 471-REC, "Nitrate Anion Exchange for the Lean Residue System" 

M098  Procedure 470-REC, "Nitrate Anion Exchange for the Rich Residues Ion Exchange 
Column" 

M099  Procedure 473-REC, "Nitrate Anion Exchange for the Dissolved Solids (DS) System" 
M103  Procedure 480-REC, "Peroxide Precipitation" 
M112  Procedure 407-MPP, Chlorination of Plutonium Compounds 
M113  Procedure 420-MPP, Reduction of PuO2 to metal 
M116  Review Sheet for Procedure 445-MPP, "Coalescence of Plutonium Metal" 

M118  Review Sheet for Procedure 209-MPP, "Pickling, Leaching, and Dissolution" 

M123  Procedure 213-MPP, Conversion of Plutonium Oxalate to Oxide using heat lamp and 
hot plate 

M125  Procedure 217-MPP, Peroxide precipitation 
M126  Procedure 226-MPP, Dissolving Chloride Melt Portion of Electrorefining Residues 

M127  Procedure 232-MPP, Oxalate Precipitation of Pu from Hydrochloric solutions 

M129  Procedure 224-MPP, Chlorination of Plutonium Compounds 

M130  Procedure 251-MPP, Multiple-cycle Direct Oxide Reduction 

M131  Procedure 273-CLO, Purifying and Recovering Pu by Chloride anion exchange 

M132  Procedure 242-MPP, Precipitation of Plutonium Oxalate in Hydrochloric Acid 

M134  Direct Oxide Reduction R&D 

M137  Procedure HS-NMT9-PP-42, "Particle Size Analysis of Oxide Powders Procedure" 

M142  Procedure 435-REC, "Processing Lapping Oil and Similar Organics" 

M144  Procedure 491-REC, "Advanced Testing Line for Actinide Separations (ATLAS) Unit 
Operations" 

M151  Procedure 464-Rec, "Peroxide Precipitation" 

M153  Development of Control Charts for the Evaporator Bottoms Newly Generated Waste 
Stream from TA-55 

M154  Miscellaneous MSDSs 
M156  Project 2010 Container Specific Database Information for LA-MHD01.001 

M157  Project 2010 Database Summary of Waste Codes from LA-MHD01.001 

M158  Project 2010 Database Information Waste Item Descriptions Summary 

M159  Project 2010 Container Specific Database Information - Area G Reported 
Radionuclides 

M160  LANL Project 2010 Summary of AK Discrepancies 
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M164  Procedure Review Sheet for Identification of Potential Hazards Associated with 
Metallographic Operations in Rooms G104 and G107 

M169  Procedure Review Sheet - Comminution and Nickel Addition Procedures for Uranium 
Carbide or Uranium-Plutonium Carbide 

M172   Procedure Review Sheet for Manual Pellet Pressing Procedure for Uranium Carbide 
or Uranium-Plutonium Carbide Powders 

M174  Procedure Review Sheet for Procedure for Measuring the Density of Sintered Fuel or 
Insulator Pellets by a Water Immersion Technique  

M180  Procedure Review Sheet - Hydroxide Precipitation of Chloride Solutions Containing 
Organic Chemicals  

M181  Procedure Review Sheet - Oxalate Precipitation of Plutonium from Chloride Solutions 

M182  Procedure Review Sheet - Purification and Recovery of Plutonium by Chloride Anion 
Exchange 

M184  Procedure Review Sheet - Dicesium Hexachloro Plutonate (DCHP) 

M185  Procedure Review Sheet - Head End Processing of Aqueous Chloride Plutonium 

M186  Procedure Review Sheet - Plutonium Recovery from Chloride Solutions by Oxalate 

M189  Procedure Review Sheet - Vessel Handling and Unloading 
M200  Plutonium Electrorefining 
M202  Preparation of Pu Metal by the Fluoride Reduction Process 
M206  Procedure Review Sheet - Salt Stripping of Electrorefining Salts 

M212  Procedure Review Sheet - Six Foot Sphere Handling and Unloading  

M215  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from 2500 Set 

M216  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from AK6 Remaining Set 

M217  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from AK7 Remaining Set 

M218  LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from Imagic Printout Set 

M219  Electronic image of TWSRs and RSWD Forms from Imagic Software 
M220  Vent Date Information Sources 
M222  CONCERT Database  

M223  Design of Hydrothermal Waste Treatment Units for Operation at Pressures from 1 to 
1,000 Bar 

M224  LANL Hard Copy RSWDs and TWSRs for LA-MHD01 and LA-MHD02 

M226   LANL Hard Copy RSWDs and TWSRs for LA-MHD01 and LA-MHD02 
M236  TA-55 Cemented RSWDs/TWSRs 
M238  NUGEN Drum TWSRs 
M241  Drum Spreadsheet for Additional LA-MHD01.001 Containers 
M242  TA-55 Waste Stream LA-MIN02-V.001 RSWDs/TWSRs and Drum Spreadsheet 
M252  TA-55 Cement Fixation Drum Logbook 
M273  LA-MHD01.001 TWSRs 
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M274  TWSRs for Containers 8000 Series 
M275  TA-55 NUGEN TWSRs 
M276  TA-55 VE NUGEN TWSRs 

M279  TA-55 Waste Stream LA-MIN04-S.001 RSWDs/TWSRs, Drum Spreadsheet, and 
BDRs 

M280  Pit 9 Waste Information 
M281  Trenches A-D logbook 
M283 Assembled Tables taken from Milliwatt Generator Project Progress Reports 
M284 MSDSs for Pu-238 Operations 
M285 Process Flow Diagram for Routine Pu-238 Heat Source Production - Fuel  Fabrication  
M286 Particle Size Analysis of Oxide Powders 
M287 Process Flow Diagram for Metallography 
M288 Process Flow Diagram for Pu-238 Scrap  Processing  
M289 Introductory Glovebox Transfer of an  EP-60 into and EP-61  
M290 Decontamination of Ir Using Molten MgCl2  
M291 Process Flow Diagram for Recovery of  Pu-238 Oxide from Contaminated Iridium  
M292 Dissolution of Ir by Electrochemical  Methods  
M293 Process Flow Diagram for Pu-238 Waste  Solidification  
M294 Recovery of Plutonium-238 from Sucrose  Solutions  

M295 Documentation for RadWaste ORACLE  Database's List of Acceptable  
Radioisotopes, Specific Activities,  Categories and Regulatory Limits  

M296 Generator Documentation  (RSWD/TWSRs)  

M298 Concert Database Query, Physical Parameter Inventory Analysis for Waste Stream 
LA-MHD02.002  

M299 Thermal Decomposition of Cellulose Items  
M300 General Waste Management Requirements  
M301 Hazardous and Mixed Waste  
M302 Managing Radioactive Waste  
M303 Waste Profile Form Guidance  
M304 Waste Generator Guidance for Completing the TRU Waste Storage  Record (TWSR)  

M306 The Actinide Research Quarterly, Magnetic Levitation Results in   
High-Purity Plutonium Metal.  

M307 Acceptable Knowledge Isotopic Ratios (AKIR) database, Versions 2.0 and 2.1  
M308 Pu-238 Defense Determination Resolution  
M309 Radiological Discrepancy Report  
M310 RCRA EPA Hazardous Waste Code  Assignment Discrepancy Report  
M312 CCP-AK-LANL-007 Document Conversion  To CCP-AK-LANL-006 Source Documents  
P001  Nitric Acid Process Evaporator 
P005  Thorium Fluoride Precipitation 
P008  Cement Fixation of Process Residues in 55-Gallon Drums (Excerpts) 
P011  Cement Fixation of Process Residues in One-Gallon Cans (Excerpts) 
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P012  Organic Liquid Emulsification 

P014  Casing Enriched Plutonium 
P024  Nitrate Anion Exchange 
P025  Dissolution and/or Leaching of Various Materials in Hydrochloric Acid 
P026  Oxalate Precipitation of Plutonium from Hydrochloric Acid Solutions 

P027  Purification and Recovery of Plutonium by Chloride Anion Exchange 

P028  Hydroxide Precipitation 

P029  Procedure for Pyroredox Processing of Spent Electrorefining Anodes (P/S RA) 

P033  Procedure "Cleaning Requirements for Large Components" P/S EL 

P034  Procedure "Cleaning for Small Components" 

P036  Procedure "Fabrication and Inspection of He-Bonded Fuel Elements" P/S EL 

P042  Procedure "Sodium Bonding" P/S EL 

P044  Procedure "Encapsulation of Radioactive Isotopes" P/S WE 

P045  Procedure "Plasma Chemical Reactor" P/S PCH 

P046  Procedure "Safe Operating Procedure for Pit Disassembly" P/S MW, PD, SRL 
P049  Procedure "Ultrasonic Degreaser" P/S MA 
P051  Procedure "Operating the Autoclave Hot Isostatic Press" P/S BA 
P052  Procedure "Cleaning of SP-100 Fuel Pin Components" 
P053  Procedure "Pit Disassembly" P/S SRL 
P056  Procedure "Heat Treatment of SP-100 Components" 

P064  Procedure "Hydrothermal Processing" 

P065  Procedure "Superacid Research and Development" 

P067  Procedure "Room 208 Purification Process Development" 

P069  Procedure "Super Oxidizer Fluorination of Ash" 

P070  Procedure "Operation of the Plutonium FOOF Loop" 

P071  Procedure "Operation of the Plutonium Fluorination Loop" 

P076  Procedure "Research, Development, and Demonstration Facilities" 

P077  Procedure "Research, Development, and Demonstration Facilities" 

P078  Procedure "Sensors and Instrumentation Development" 
P080  Procedure "Organoactinide R&D" 
P081  Procedure "Actinide Chemistry Research and Development" 
P083  Procedure "Plutonium Chlorination" 
P085  Procedure "Developmental Chloride Solvent Extraction Process" 

P090  TA-55 Generator Attachment to the Los Alamos TRU Waste Certification Plan 
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P091  Attachment 3 to the TRU Waste Certification Plan, R05 

P092  TA-55 Transuranic Waste Interface Document for Debris Waste 

P094  Documenting Acceptable Knowledge For Legacy Waste Items 

P095  Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste for WIPP and 
for TA-54 Safe Storage 

P096  TA-55 Waste Management, TWCP-351 
P097  Performing Visual Inspections of TRU Waste 

P098  Packing TRU Waste Containers 

P102  
Procedure 406-GEN, "Standard Operating Procedure for the Waste Management at 
TA-55,  
CMB-11 Facility"; also LA-UR-01-6170 

P103  Thorium Fluoride Precipitation 

P104  Electrorefining of Plutonium Metal, Nominal Six Kg Scale 

P105  Chloride Melt Preparation for Electrorefining and Fused Salt Extraction 

P109  Acceptable Knowledge Personnel Interview Form re: Pyrochemical waste stream 

P110  Acceptable Knowledge Personnel Interview Form re:  Pyrochemical waste stream 
P117  Waste Visual Examination and Packaging 
P118  Acceptable Knowledge Documentation 
P125  Characterization of Direct Oxide Salts 
P147  Electrochemical Systems Operations, NMT-15 Hazard Control Plan 

P148  Machining of Special Nuclear Materials in Glovebox Enclosures, NMT-15 Hazard 
Control Plan 

P152  Cement Fixation of Process Residues in One-Gallon Cans 

P153  Cement Fixation of Process Residues in 55-Gallon Drums 

P154  Standard Waste Visual Examination and Prohibited Item Disposition 

P155  Pu-238 Residue Solidification 

P156  Thermal Decomposition of Cellulose Items Contaminated with Plutonium-238 

P157  Direct Oxide Reduction of Pu-238 Oxide 

P158  Prohibited Items Disposition Dome 231 Permacon 

P159  Processing Waste in the Waste Characterization Glovebox 

P160  Introducing and Removing Items and Samples from the Glovebox Systems in PF-4 

P161   TA-55 Waste Management 

P162  TA-55 Waste Management Requirements 
P163  Nuclear Materials Packaging 
P164  Inspecting, Labeling, and Preparing TRU Waste Containers 
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P165  Performing Visual Inspections of TRU Waste 

P166  Packing TRU Waste Containers 

P167  Packing TRU Waste Containers 

P168  Sealing TRU Waste Containers 

P169  Sealing TRU Waste Containers 

P170  Material Reclamation 

P171  Inspecting and Preparing a Drum 

P172  Inspecting the Cement and Performing the Drum-in and Drum-out 

P173  Waste Generating Instruction for Heat-Source Plutonium Solid TRU Waste  

P174  Trenches A – D Retrieval Operations 

P175 Sort, Segregate, Size Reduction, and Repackaging Activities  

P177 TA-55 Waste Management  

P178 Attachment 3 to the Los Alamos TRU  Waste Certification Plan for Newly  Generated 
TRU Waste  

P179 TA-55 Generator Attachment to the Los Alamos TRU Waste Certification Plan  

P180 Sampling PuO2 Procedure  

P181 Ceramography of 238 PuO2 Fuel Samples  

P182 238 Pu Waste Solidification 

P183 Cement Fixation of Process Residues in  55-Gallon Drums  

P185 Cement Fixation of Process Residues in  One-Gallon Cans  

P186 Organic Liquid Emulsification  

P187 Characterization of Direct Oxide Salts  

P188 Standard Operating Procedure for the  Waste Management at TA-55  

P189 Direct Oxide Reduction of 238PuO2  

P190 Advanced Testing Line for Actinide Separations (ATLAS) Unit Operations  

P192 TA-54 Area G TRU Crate SSSR Activities 

P194 TA-54-231 PermaCon Upgrades 

P195 Sort, Segregate, Size Reduction, and Repackaging Activities 

P196 TA-54 Area G Sludge Remediation Activities 

P197 TA-54 Area G TRU Crate SSSR Activities 

P198 WCRRF Waste Characterization Glovebox Operations 

P199 TA-54-375 TRU Oversized Box Processing Capability Project 

U002  Review of RTR Data From Pre-WAP Analysis For AK 
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U004  Process Status Data from Area 55 WMD & Cert. Database 

U005  Twenty-Five Years of Radioactive Waste Cementation at Los Alamos National 
Laboratory 

U007 Review of RTR Data From Pre-WAP Analysis for AK  
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Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

September 17, 2004 

Mr. Steve Zappe, WIPP Project Leader 
Hazardous Waste Permits Program 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park Drive, Bldg. 1 
Santa Fe, NM 87505 

RECEfllED 

SEP 201v<~! 

Subject: Transmittal of Approved AMWTP WSPF BNINW216, Revision 1, First/Second 
Stage Sludge 

Dear Mr. Zappe: 

The Department of Energy, Carlsbad Field Office (CBFO) has approved the Advanced 
Mixed Waste Treatment Project (AMWTP}, Waste Stream Profile Form (WSPF) 
BNINW216, Revision 1. Enclosed is a copy of the approved form as required by Section B-
4(b)(1) of the WIPP Hazardous Waste Facility Permit No. NM4890139088- TSDF. 

If you have any questions on this matter, please contact me at (505) 234-7357 or 
(505) 706-0066. 

Enclosure 

cc: w/o enclosure 
J. Bearzi, NMED 
J. Kieling, NMED 
C. Walker, TechLaw 
M. Strum, WTS *ED 
R. Chavez, WRES *ED 
L. Greene, WRES *ED 
K. Zbryk, WRES *ED 
W. Ledford, CTAC *ED 
WIPP Operating Record 
CBFO M&RC 

*ED denotes Electronic Distribution 

CBFO:NTP:KWW:JGW :04-201 0: UFC:5822 

W. Watson, Director 
ce of Characterization and Transportation 

040930 
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Waste Stream Pro:flle AMWTP Form 1195 
Rev.l 

J\~Wi.1rt:;;;;; Effective Date: 03/28/2003 
MP-TRUW-8.14 

Pa!!e 1 of3 

WIPP WASTE STREAM PROFILE FORM 

Waste Stream Pn>file Number: BNINW216, Rev_ I 

Generator site name: 

Generator site EPA ID: 

Advanced Mixed Waste Treatment Project 

ID4890008952 

Date of Audit repott approval by NMED: 12/23/2003 

Title, version number, and date of documents used for W AP certification: 

Technical contact: 

Technical contact phone number: 

Eric Schweinsberg 

(208) 557-7164 

Certification Plan for IN EEL CH-TRU Waste, MP-TRUW-8.1, Revision 3, 12116/03. Revision 4 3/4/04, Revision 5 8/1 R/04 
TRUPACT-ll Authorized Methods for Payload Control, MP-TRUW -8_3, Revision I, 2/6/03, Revision 2 3!29!04 
Quality Assurance Project Plan, MP-TRUW-8_2, Revision 2, 3/31/03, Revision 3 8/J 9/04 

Did your facility generate this waste? DYes !8JNo If no, provide the name and EPA ID of the original generator: 
Rocky Flats Environmental Technology Site, C07890010526 

Waste Stream Information' 
IN-W216.875, JN-W216_9&, 
IN-W2J6_99, IN-W228_101, 

IN-W228_102, IN-W228.103, 
WIPP ID: IN-W228-883 Summary Category Group: S3000 

S3l 00 - Inorganic 
Waste Matrix Code Group: Homogeneous Solids Waste Stream Name: First/Second Stage Sludge 

Description from the WTWBIR: See First/Second Stage Sludge AMWTP Waste Stream Summary, BNFL-5232-RPT-TRUW-09, Rev. 2 

DefenseTRU 
Waste: (Ref 9) 

Number of SWBs 

!8JYes 0No 

o' 

Check One: 
Number of 
Drums 

[8JCH ORII 

21,304 Number of Canisters 0 
Batch Data report numbers supporting this waste stream characterization: See Characterization Information Summary, Table 5 

0004, D005, 0006,0007, 0008,0009, DOlO, DOll, 0022, FOOl, F002, F003, F005, 
List applicable EPA Hazardous Waste Codes:2 F006, F007, and F009 

See Reference List, No. 8, Section ]_6 

ApplicableTRUCON Content Codes: IDI !lA, IDIIIC, ID211A, ID21 IC, !Dill D, ID211D 
Acceptable Knowledge 
Information' 

[For the following, enter supporting documentation used (i_e,, references and dates)] 
Required Program 
Information 

Map of site: 

Facility mission description: 

Acceptable Knowledge Document for INEEL Stored Transuranic Waste- Rocky Flats Plant Waste, 
lNEL-96/0280, Rev_ 3 AMWTP Number P368A, Section 3, Figure 3-1; DWG-5232-52-0101 Site Plan 
of the Advanced Mixed Waste Treatment Facility 

P368A, Rev_ 3, Section 3. I; AMWTP TRU Waste Management Acceptable Knowledge 
Elements, RPT-TRUW-06, Rev. I, ll/20/03 

Description of operations that generate waste: P368A, Rev. 3, Section 3.1 

Waste identification/categorization schemes: 
Advanced Mixed Waste Treatment Project Waste Stream Designations, BNFL-
5232-RPT-TRUW-12, Rev. I, 11/20/03 

P368A, Rev_ 3, Section 23; AMWTP TRU Waste Management-Acceptable 
Knowledge Elements, RPT-TRUW-06, Rev. I; RWMC EDF-837, Estimated 
Earthen and Geofabric Covered TRU Waste Inventory ill the TSA at Radioactive 
Waste Management Complex (RWMC), 8/24/95; Container Inventory Report for 

Types and quantities of waste generated: WMF-629 thru WMF-633, 12/24/02 (UI22A) 

Correlation of waste streams generated from the same building and process, as appropriate: P368A, Rev_ 3 
~~~~~-------------

Waste certification procedures: 
TRU Waste Certification, MP-TRUW-85, Rev. 5. 3/28/03; Rev. 6, 4127!04; Rev. 7, 7!12/04; 
Rev_ 8, 8/4/04; Rev. 9, 8/12/1)4 

Required Waste Stream Information 

Area(s) and building(s) from which the waste stream was generated: 

Waste stream volume and time period of generation: 

First/Second Stage Sludge AMWTP Waste Stream Summary, 
BNFL-5232-RPT-TRUW-09, Rev_ 2 

BNFL-5232-RPT-TRUW-09, Rev. 2 
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Waste gcne1ating process description for each building: BNFL-5232-RPT-TRUW-09, Rev. 2 

Process flow diagmms: BNFL-5232-RPT-TRUW-09, Rev. 2 

Material inputs or other information identifying chemical/radionuclide content and physical waste form: 

First/Second Stage Sludge AMWTP Waste Stream Summary 

Which Defense Activity generated the waste: (check one) 

Weapons activities including defense inertial confinement fusion 0 Naval Reactors development 

0 Verification and control teclmology 0 Defense research and development 

0 Defense nuclear waste and material by products management 0 Defense nuclear material production 
0 Defense nuclear waste and materials security and safeguards and security investigations 

Supplemental Documentation 
Process design documents: 
Standard operating procedures: 

Safety Analysis Reports: 

See P368A, Rev. 3 
See P368A, Rev. 

See P368A, Rev. 3 

Sec P368A, Rev. 3 

Waste packaging logs: ___::S~e~e_:_P::_3~6:::.8:.:A:_,_,_::R:::e~v'-'. }::__ ______________________________ _ 

Test plans/research project reports: __:S:_:e:::e_:P_:3:::6::::8:_A:!.,_:R~e:..:.v.:._. :::._3 __________________________ _ 

Site databases: _.::S~ee~P::._36:,::8;::A~,~R:::e~v..:.·.::3 _______________________________ _ 
Information from site personnel: See P368A, Rev. 3 
Standard industry documents: See P368A, Rev. 3 

Previous analytical data: See P368A, Rev. 3 
Material safety data sheets: See P368A, Rev. 3 
Sampling and analysis data from comparable/surrogate Waste: See P368A, Rev. 3 

Laboratory notebooks: _:S~e~e_:_P::_3~68~A_:_,,__:R:::e:::.:v:..:.·::.3 _____________________________ _ 

Samplin~ and Analysis InformaJ!!!!l~ 
For the following, when applicable, enter procedure title(s), number(s) and date(s)) 

RTR Operations, INST- 01-12, Rev. 10 5/2/03, Rev. I I 5/8/03, Rev. 15 9125/03, Rev. 16 1!13i04, Rev. 17 
Radiography: 2/19!04, Rev. 18 7/J5!04, Rev. 18 FC-1 9/4/04 

Visual Examination: 

Visual Examination Operating Procedures and Data Reporting, INST-01-34 Rev. 6, 8/13/03, Rev. 6 FC-I, 
8/24/04, Rev. 7, 6/2.Hl4. Rt"v. 8, 7/15/04, Rev. 9, 8i9!04. Visual examinations have been conducted on 50 
containers from the SJOOO summary category group to support establishment of the AMWTP site specific 
miscertification rate. None of the containers presented in this WSPF have been selected for visual 
examination by AMW1P. All containers ofS3000 processed through RTR will be eligible for selection in 
the ongoing visual examination program. 

Headspace Gas Analysis 

Drum Vent/Headspace Gas Sample Operations, INST-01-13, Rev. 16, 11/5/03, Rev. 16 FC-1, I J/17/03, Rev. 17 
VOCs: 12/11103, Rev. 18,214/04. Rev. 19.7/12104 

Drum Vent/Headspace Gas Sample Operations, INST-01-13, Rev. 16, 11/5/03, Rev. 16 J'C'-1, 11/17/03, Rev. 17 
Flammable: 12/11/03, Rev. 18,2/4/04. Rev. 19,7/12/04 

Other gases (specil)'): _.:._N.:::/A:..:._ ______________________________ _ 

Homo~eneous Solids/Soils/Gravel Sample Analysis' 

ACMM-8909, Microwave Assisted Digestion of Homogeneous Solids, Rev. 3, 7/11/00, ACMM-2900, 
Determination ofTrnce Elements by ICP Atomic Emission Spectrometry, Rev. 44, 817/00, ACMM-7802, 

Total metals: Detennination ofMercmy by Cold-Vapor Fluorescence Spectrophotometry, Rev. 8 415/00. 

PCBs: ~N~/A~~~~~~~~~----~~--~------~~----------------------------
VOCs: ACMM-9260, VOCs by Gas Chromatography/Mass Spectrometry, Rev. 3, 8/11/00 

ACMM-9441, Detennination ofNonhalogenated Volatile Organics by Gas Chromatography, Rev. 4, 

Nonhalogenated VOCs: ..,-=8:..:/I'::'O:C:/OC:.O-:::--:----.,---------------------------
ACMM-9270, SVOCs by Gas Chromatography/Mass Spectrometry, Rev. I, 8/17/00 ACMM-9500, Sample 

Semi-VOCs: Preparation for SVOCs and PCBs, Rev. 2, 8/1100 

Other (specifY): MP-TRUW-8.25, RCRA Statistical Sampling, Rev. 6 5101103, Rev. 7. 8!19/04 
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Waste Stream Profile Form Certification: 
I hereby certify that I have reviewed the infonnation in this Waste Stream Profile Form, and it is complete and accurdte to the best of my 
knowledge. I understand that this information will be made available to regulatory agencies and that there are significant penalties for 
submitting false information, including the possibility of fines and imprisonment for knowing violations. 

NOTE: (I) 
(2) 

(3) 

(4) 

(5) 

~ 

Use back of sheet or continuation sheets, if required. 
If radiography, visual examination, headspace gas analysis, ami/or homogeneous solids/soils/gravel sample analysis were used 
to determine EPA Hazardous Waste Codes, attach signed Characterization Information Summary documenting this 
determioation. 
Homogeneous Solids sample analysis data collected and analyzed under a certified program authorized by memorandum 
CBFO:NTP:KWW:VW:Ol- l022:UFC:5X22 from Dr. lnes R. Ttiay to :VI:;. Beverly Cook, titled IN EEL Certitication Authority 
f(>r Tmnsportation and CharacterizatiPn of llomogene('llS Solid (SJOIHJ) Waste, dated May J 8, 2001. This applies only to the 
datu set presented in tlli> WSPf. future data set~ will he sample<.! and analyzed under current certification programs. 
ACMM-2900 is no longer a certified procedure used by the INEEL. This procedure was used at the time that the solids data 
was analyzed. Any future analysis conducted in support of ongoing lot characterization will utilize ACMM-2901. 
Standard Waste I3oxes (SWBs) arc not pat1 of the current AMWTP inventory. However, it is possible that dnnns will be 
loaded into SWBs fi)r shipment, therefore the SWB TRUCONs (JDlllC and JD2liC) have been included as available 
TRUCONs. 
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Lot Number: BNINW216 

SQA 
SQAO si nature indicates tha 
analytical batch reports. 

Date: 
~ 11, ;;ootj 

all information presented in this report. 
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Charact~ization Description: 
The AMW P has compiled AK information for the First/Second Stage Sludge waste stream as 
required by the WIPP W AP and WIPP WAC. In addition, the AMWTP has conducted 
confirmato testing using real time radiography, visual examination for establishment of site 
specific mi certification rate, headspace gas sampling and analysis, and radioassay. To fulfill the 
solid sam pl. ng confirmation data requirement for this profile, the AMWTP used W AP compliant 
solid samprng data collected in support ofiNEEL's WSPF INW216.001 as preliminary samples 
and as the quired ("n") samples to determine the mean concentrations and the upper confidence 
levels (UC 90s) for toxicity characteristic compounds and to assign and/or confirm hazardous 
waste code . 

The statisti al assessment of the preliminary sample data presented in the INEEL 3,100 m3 

Project rep~rt, Hazardous Waste Code Determination for First/Second Stage Sludge Waste 
Stream (ID~s 001,002, 800), INEELIEXT-01-00015, Rev. 2 dated May 2001, indicated that at 
least five (SI) drums required coring and sample analysis in accordance with the WAP. Seven 
drums, two more than required, were randomly selected, cored and analyzed from the entire 
available population to characterize this waste stream. Analytical data from the seven 
containers, ~ummarized in Tables 2 through 4 of this profile, satisfy the "n" required sample data 
for the char~cterization for all drums that were available for sampling as part of the IN EEL 3,100 
m3

• The following requirements and rationale justifY this conclusion. 

Section B2j2a in the W AP states: 

The preliminary estimates will be made by obtaining a preliminary number of samples 
fronr the waste stream or from previous sampling from the waste stream. Preliminary 
estb}'zates will be based on samples from a minimum of 5 waste containers. Samples 
collkcted to establish preliminary estimates that are selected, sampled, and analyzed (in 
acdrdance with applicable provisions of the WAP) may be used as part of the required 
nu~ber of samples to be collected. The applicability of the preliminary estimates to the 
wasfe stream to be sampled shall be justified and documented. 

Justificatiorl and documentation of the preliminary estimates involve compliance with the 
following brllets from the WAP, Section B2-2a: 

• 
1 

There is documented evidence that the waste containers for the preliminary 
1

1 

estimate samples were selected in the same random manner as is chosen for the 
required samples. . 

The seven srmples used to characterize the waste were randomly selected. The random selection 
process is dpcumented in INEEL/EXT-01-00015. 

• 1

1 

There is documented evidence that the method of sample collection in the 
1 preliminary estimate samples were identical to the methodology to be employed for 
I the required samples. 
I 
I 
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The seven ~rums randomly selected from the First/Second Stage Sludge waste stream were core 
sampled in accordance with the WAP under a sampling program certified May 18, 2001. The 
seven-drum data set was accepted as characterization data for IN EEL's WSPF, INW216.00 1. 

• There is documented evidence that the method of sample analysis in the 
preliminary estimate samples were identical to the analytical methodology 
employed for the required samples. 

The seven randomly selected drums were analyzed under INEEL's WAP compliant program. 
The data were accepted as characterization data for INEEL's WSPF, INW216.001. At the time 
of characterization, trans- I, 2-dichloroethylene was not listed in theW AP as a target analyte for 
headspace gas or solid samples. It was added as a target analyte for both types of analyses in 
January 2001. Sufficient data is available to determine that trans- I, 2-dichloroethylene is not 
present in this waste stream. This compound is not identified in AK documentation as a 
constituent of Rocky Flats Plant waste and has not been detected in 25% or more of the samples 
collected from any RF waste including the First/Second Stage Sludge waste. The AMWTP has 
conducted solids sampling and analysis of First/Second Stage Sludge wastes to demonstrate the 
solids sampling process. Random selection was not conducted at the time, because the only 
population available for sampling was a very limited group of containers that had already been 
processed through real time radiography and radioassay. Trans- I, 2-dichloroethylene was 
included' as a target analyte in this solids sampling analytical data for a sample collected in July 
2003 and was not detected.' The sampling conducted on the small population of First/Second 
Stage Sludge waste was for the purposes of demonstrating AMWTP' s ability to collect solid 
samples and not for the purposes of characterizing the entire waste stream. Furthermore, the 
samples collected were not used to satisfy the requirements of the WAP t{)r preliminary data 
estimates, only f()r the purpose of demonstration. 

• There is documented evidence that the validation of the sample analyses in the 
preliminary estimate samples were comparable to the validation employed for the 
required samples. In addition, the validated samples results shall indicate that all 
sample results were valid according to the analytical methodology. 

The analytical results were obtained in accordance with W AP required analytical methods and 
were valid. Validation of the analytical data was performed in compliance with the W AP. 

The above discussion demonstrates that the sample set meets the bulleted conditions identified in 
the W AP for use as preliminary data and the required number of samples. The seven-drum data 
set is being used as preliminary data for this waste stream. The validation of the sample analyses 
was performed under the INEEL's WAP compliant program as required for the required "n" 
samples. 
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Reconciliation with Data Quality Objectives 

I certify by signature (below) that sufficient data have been collected lo determine the following Program-required waste 
parameters: 

WSPF# BNINW216 
Data Quality Objective Yes No N/A Comment 
I. Have all containers in the lot been assigned an appropriate .;' 

Waste Matrix Code? 
2. Have waste material parameter weights been established .;' 

for each container in the lot? 
3. Does each waste container of waste contain TRU .;' 

radioactive waste? 
4. Have mean concentrations, UC4o values for the mean .;' 

concentration, standard deviations, and the number of samples 
collected for each VOC in the headspace gas of waste 
containers in the waste stream lot been evaluated against the 
constituent hazardous waste number assignments? 
5. Has the potential flammability ofTRU waste headspacc .;' 

gases been evaluated for the lot? 
6. Have mean concentrations, UCL90 for the mean .;' 

concentrations, standard deviations, and number of samples 
collected for VOCs, SVOCs, and metals in the waste stream 
(if applicable) lot been evaluated against the constituent 
hazardous waste number assignments? 
7. Does the waste stream exhibit a toxicity characteristic (TC) .;' 

under 40 CFR Part 261 Subpart C? 
8. Can the waste stream be classified as hazardous or .;' 

nonhazardous at the 90-percent confidence level? 
9. Have a sufficient number of waste containers been visually .;' 

examined (as a QC check on radiography) to determine with a 
reasonable level of certainty that the UCL90 for the 
miscertification rate is less than 14 percent for the summary 
category group? 
10. Was an appropriate packaging configuration and Drum .;' 

Age Criteria (DAC) applied and documented in the headspacc 
gas sampling documentation and was the drum age criteria 
met prior to sampling? 
II. Have all TICs been appropriately identified and reported .;' 

. in accordance with the requirements of Section B3- I for the 
lot? 
12. Have the overall completeness, comparability, and .;' 

representativeness QAOs been met for each of the analytical 
and testing procedures as specified in Sections B3-2 through 
B3-9 for the lot? 
13. Have the PROLs for all analyses been met for the lot? .;' 

~h 'P. 5c hwe.Jn{he;:_f 
Printed Name U 
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Table lA. Headspace gas summary data. 
Number Upper 

of 90% 
Number Samples Maxi- Standard confidence 

of above Transfor mum Mean Deviation limit PRQL 
ANALYTE Samples MDL" -mation (ppmv) (ppmv) (ppmv) (ppmv) (oomv) 

1, I -Dichloroethanec 15 I 
natural 

2 03 0.437 0.446 0.592 2.30 Jog 

I, 1-Dichloroethylenec 15 2 
square 

root 
2.37 1.46 0.470 1.63 3.16 

I ,I ,1-Trichlorothane' 15 10 
square 

7.17 3.85 2.34 4.66 3.16 
root 

1,1 ,2-Trichloro-1 ,2,2-
15 0 1.40 1.26 0.177 b 10 

Trifluoroethane 
none 

1,1,2,2-
15 () 4.80 4.18 0.786 b 10 

Tetrachloroethane 
none 

1 2-Dichloroethane 15 0 none 1.75 !.57 0.152 • 10 

Acetone< 15 3 
natural 

3.07 2.33 0.502 2.50 4.61 
log 

Benzene< 15 2 
natural 

2.15 021 0.606 0.422 2.30 log 
Bromoform 15 0 none 1.35 1.11 0.199 b 10 
Butanol 15 0 none 11.6 9.81 1.47 b 100 
Chlorobenzene 15 0 none 3.85 3.33 0.659 b 10 

Carbon tetrachloride< 15 1 
natural 

1.69 0.919 0.247 1.01 2.30 log 
Chloroform 15 0 none 2.10 1.92 0.228 b 10 
cis-1,2-

15 0 none 2.60 2.10 0.634 b 10 Dichloroethy lene 

Ethyl benzene< 15 I 
square 

3.18 1.96 0.562 2.15 3.16 
root 

Ethyl ether 15 0 none 3.25 2.31 1.19 0 10 

m&p-Xylenec 15 1 
natural 

3.32 1.36 0.630 1.58 4.61 log 

Methanol' 15 1 
natural 

3.53 2.45 0.324 2.57 4.61 lol! 
Methyl ethyl ketone 15 0 none 8.20 6.24 2.49 100 
Methyl isobutyl 

15 () none 11.6 10.1 1.27 b ]() ketone 

Methylene chloride' 15 I natural 
2.54 0.845 0.472 1.01 2.30 Jog 

o-Xylene 15 0 none 4.15 4.03 0.152 b 10 
Tetrachloroethylene 15 0 none 4.85 3.75 1.40 b 10 
Toluene 15 0 none 3.55 2.93 0.786 b 10 
trans-1,2-

15 0 none 2.70 2.46 0.203 b 10 Dichloroethylene 

Trichloroethylene' 15 4 
natural 

2.67 0.881 0.836 1.17 2.30 Jog 

EPA Code 

N/A 

N/A 

FfJOJiF002u 

F002" 

N!A 

NiA 

F003" 

F005" 

N/A 
N/A 

F002u 

FOOl• 

D022" 

NiA 

N!A 

NIA 

F003u 

F003" 

N/A 

NiA 

FOOliF002" 

F003u 
FOOI/F002d 

Foos• 
NIA 

FOOliF002d 

D1d the data vcn:IY the Acceptable Knowledge Yes ./ No -----------
a. When a measurement is reported as below detection, one-half the analysis method detection limit (MDL) is used. Note that the 

MDL for a given analyte may vary from sample to sample. 

b. The means and standard deviation presented are the mean and standanl deviation of the method detection limits (after dividing 
by 2). All measurements are below detection, therefore the upper 90% confidence limit is not calculated. 

c. All values are presented as transformed values. 

d. The HWNs for these co stituevts have been applied based on acceptable know lc e. No additional codes were added as a result 
of headspace...-ID1flamp, 

Statistics Performed b~ ' v Date: __ q:....L-"--l-=-.-<--

e tf £,'Mr5n-. 
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T bl 18 H d a e ea space gas summary d t t t t I 'd ffi d a a - en a tve1y 1 en 1 1e d compoun_s. 

Maximum Observed Estimated #Samples 
Tentatively Identified Compound Concentrations (ppmv) Containing TIC %Detected 

None detected during_ analysis N/A N/A N/A 

Did the Data verify the Acceptable Knowledge Yes ./ No N/A 

If no, describe the basis for assigning the EPA Hazardous Waste Codes: N/A 
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Table 2. Metals summary data.3 

WSPF# BNINW216 

ANALYTE # Samplesb #Samples Trans- Max- Mean SD (mglkg) UCL90 (mglkg) RTL 
above MDL formation imum (mg/kg) (mglkg) 

(mg/kg) 

Arsenic• 7 7 natural log 1.19 0.464 0.498 0.735 4.61 

Barium" 7 7 natural log 4.58 3.72 0.463 3.97 7.60 

Cadmium• 7 7 natural log 5.35 2.15 1.91 3.19 3.00 

Chromium 7 7 none 290 171 101 225 100 

Lead" 7 7 natural log 7.82 4.97 2.07 6.10 4.61 

Mercwy" 7 7 natural log 0.742 -1.32 1.47 -0.522 1.39 

Selenium 7 7 none 0.490 0.287 0.160 0.374 20 

Silver 7 7 none 200 103 72.5 142 100 

Antimonvd 7 7 natural log 4.79 2.10 1.81 3.09 N/A 

Beryllium" 7 7 natura! log 7.86 5.87 1.66 6.77 N/A 

Nickel 7 7 none 310 177 90.2 226 N/A 

Thalliumd 7 5 natural log 1.55 0.002 1.30 0.708 N/A 

Vanadium• 7 7 natural log 3.05 2.57 0.323 2.75 N/A 

Zincd 7 I 7 natural log 7.31 5.25 1.45 6.04 N/A 

Did the data verify the Acceptable Knowledge? Yes _v' ____ _ No 

If no, describe the basis for assigning the EPA Hazardous Waste Codes. 
a. Homogeneous Solids sample analysis data collected and analyzed under a certified program authorized by memorandum 

CBFO:NTP:KWW:VW:OI-1022:UFC:5822 from Dr. Ines R. Triay to Ms. Beverly Cook, titled INEEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid (S3000) Waste, dated May 18, 2001. The data used in support of WSPF 
INW216.001 is being presented in this WSPF. 

b. The seven solid samples were collected under a W AP certified program during the 3,100 m3 Project to satisl)' "n", the calculated number of 
required waste containers to be sampled, were used as preliminary and as the required samples for this WSPF. The data were originally 
presented in INEEUEXT-01-00015 in support ofWSPF INW216.001 and are included in this WSPF in tables 2, 3, 3A, 4, and 4A 

c. These HWNs were assigned to the waste stream based upon acceptable knowledge and have been retained for this waste stream even though 
the data did not confirm the presence above the regulatory threshold limit. 

d. The maximum, mean, SD, UCL,0, and RTL are presented as transformed values. 

Statistics Performed by: ~~ 
Signature 

EPA Code 
(0004-11) 

D004' 

D005' 

D006 

D007 

DOOB 

D009' 

DOlO' 

DOll 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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Table 3A. Total VOC summary data.e,h 
ANALYTE # # Maximum Mean SD UCL,o Limit Limit 

Samples' Samples (mg/kg) (mglkg) (mglkg) (mglkg) RTL PRQL 
above (mglkg) (mg!kg) 
MDL 

1 1-Dichloroethylene 7 0 0.12 0.109 0.008 b 14 N/A 
(trans)-1,2- 0 N/A N/A N/A N/A N/A N/A 10 
Dichloroethylene" 
1 I 1-Trichloroethane 7 3 3.00 0.804 1.09 1.99 N/A 10 
I I ,2,2-Tetrachloroethanc 7 0 0.095 0.109 0.008 b N/A 10 
1,1 ,2-Trichloro-1,2,2- 7 0 0.12 0.109 0.008 b N/A 10 
Trifluoroethane 
I 1 2 Trichloroethane 7 0 0.12 0.109 0.008 b N/A 10 

__ld-Dichloroethane 7 0 0.12 0.109 0.008 b 10 N/A 
Acetone 7 0 0.90 0.735 0.156 b N/A 100 
Benzene 7 0 0.12 0.109 0.008 b 10 10 
Bromoform 7 0 0.12 0.109 0.008 b N/A 10 
Butanol 7 0 6.5 5.36 1.13 b N/A 100 
Carbon disulfide 7 0 0.12 0.109 0.008 b N/A 10 
Carbon Tetrachloride 7 I 4.8 0.779 1.77 b 10 10 
Chlorobcnzcnc 7 () 0.12 0.109 0.008 b 2000 10 
Chloroform 7 0 0.12 0.109 0.008 b 120 N/A 
Ethyl benzene 7 0 0.12 0.109 0.008 b NIA 10 
Ethyl ether 7 0 1.05 0.879 0.182 b NIA 100 
lsobutano1 7 0 3.00 2.46 0.534 b N/A !DO 
Methanol 7 3 7.8 3.54 3.11 6.93 N/A 100 
Methyl ethvl ketone 7 0 2.15 1.79 0.381 b 4000 100 
Methylene chloride 7 I 0.28 0.134 0.065 . NIA 10 
m-Xvlene 7 I 0.50 0.259 0.107 b N/A 10 
o-Xylene 7 I 0.50 0.259 0.107 b N/A 10 
p-Xvlene 7 0 0.12 0.109 0.008 . N/A 10 
Tetrachloroethylene 7. I 0.8 0.21 0.260 . 14 10 
Toluene 7 I 0.26 0.131 0.058 b N/A 10 
Trichloroethylene 7 I 0.36 0.147 0.094 b 10 10 
Trichlorotrifluromethane 7 1 0.36 0.147 0.094 . N/A 10 
Vinyl chloride 7 0 0.12 0.109 0.008 b 4 N/A 

Did the data verify the Acceptable Knowledge? Yes _,!' ____ _ No ____ _ 

If no, describe the basis for assigning the EPA Hazardous Waste Codes. 

EPA Code 

N/A 
N/A 

F001/F002" 
N/A 
F002" 

N/A 
N/A 
F003" 
F005" 
N/A 
NIA 
NIA 
FOOI/F002" 
F002" 
N/A 
N/A 
N/A 
N/A 
F003" 
N/A 
FOOI!F002" 
F003 
F003 
F003 
FOOI/F002" 
F005" 
F001/F002" 
N/A 
N/A 

a. When a measurement is reported as below detection, one-half the analysis method detection limit {MDL) is used. Note that the MDL for a 
given analytc may vary from sample to sample. 

b. 'The mean and standard deviation presented are the mean and standard deviation of the method detection limits (after dividing by 2) since all 
measurements or all but one measurement are below detection. "Therefore, there are no degrees of freedom associated with the I statistic and 
the upper 90% confidence limit cannot be calculated. 

c. For toxicity characteristic wastes, the TC limit expressed as the Regulatory Threshold Limit (RTL) is used. For listed wastes, the Program 
Required Quantitation Limit (PRQL) is used. 

d. (trans)-1 ,2-Dichloroethylene was not a target compound at the time the solids data was collected for INW216.001. It was not detected as a "riC 
in the solid waste stream, and is not above the UC~o of the PRQL in headspace gas and is not indicated as a potential compound by AK. 
Therefore, sufficient data has been collected to determine that (trans)-1,2-Dichloroethylene is not present in this waste stream. 

e. Homogeneous solids sample analyses data collected and analyzed under a certified program authorized by memorandum 
CBFO:NTP:KWW:VW:OI-1022:UFC5822 from Dr. Ines R. Triay to Ms. Beverly Cook, titled INEEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid (S3000) Waste, dated May 18,2001. The data used in support ofWSPF 
INW216.001 is being presented in this WSPF. 

f. The seven solid samples were collected under a W AP certified program during the 3,100 m3 Project to satisfY "n", the calculated number of 
required waste containers to be sampled, were used as preliminary and as the required samples for this WSPF. The data were originally 
presented in INEEL/EXT-01-00015 in support ofWSPF INW216.001 and are included in this WSPF in tables 2, 3, 3A, 4, and 4A 

g. These HWNs were assigned to the waste stream based upon acceptable knowledge and have been retained for this waste stream even though 
the data did not confirm the presence above the regulatory threshold limit. 

h. No transformations were perfonned on this data-set because there were not a sufficient number of detects in any of the sample sets. 

Statistics Performed by(!/~lFifE;·~.~ Date: q? 1-tt./ 
Signature 
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T bl 38 T t I VOC a e oa summary d t t t f "d t"fi d a a- en a tvety 1 en 1 te d a COm_]J_OUn S. 

Tentatively Identified Maximum Observed Estimated #Samples 
Compound Concentrations (ppmv) Containing TIC %Detected 

None N/A N/A NIA 

Did the Data verify the Acceptable Knowledge Yes ../ No N/A 

If no, describe the basis for assigning the EPA Hazardous Waste Codes: N/A 
-----

a. Homogeneous Solids sample analysis data collected and analyzed under a certified program authorized by memorandum 
CBFO:NTP:K WW: VW:OI-1 022:UFC:5822 from Dr. Ines R. Triay to Ms. Beverly Cook, titled INEEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid (S3000) Waste, dated May 18, 200 I. The data used in support of WSPF 
INW2!6.001 is being presented in this WSPF. 
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T bl 4A T t 1 SVOC a e oa summary d t ad a a. , 

# Limit Limit 
# Samples Maximum Mean SD UCI_.o 

RTL PRQL 
Analyte Samples' Above (mglkg) (mg/kg) (mglkg) (mglkg) (mglkg) (mgfkg) 

MDL 
1 ,2 -Dichlorobenzene 7 0 0.115 0.115 0 b NfA 40 
(ortho-
Dichlorobenzene) 
1 ,4-Dichlorobenzene 7 0 0.12 0.12 () b 150 N/A 
2 4-Dinitrophenol 7 () 0.010 0.010 0 b N/A 40 
2,4-Dinitrotoluene 7 0 0.075 0 0.08 b 2.6 N/A 
Cresols( o m, p) 7 0 0.115 0.115 0 b 4000 40 
Hexachlorobenzene 7 I 0.78 0.206 0.253 b 2.6 N/A 
Hexachloroethane 7 0 0.12 0.12 0 D 60 N/A 
Nitrobenzene 7 0 0.12 0.12 0 b 40 40 
Pentaclorophenol 7 0 0.05 0.05 0 b 2000 N/A 
Pyridine 7 0 1.5 1.26 0.271 b 100 40 

Did the data verify the Acceptable Yes -I' No 
Knowledge? 
If no describe the basis for assigning the EPA Hazardous Waste Codes. N/A 

Notes: 
N/A =not applicable. PCBs, listed in this table as Aroclors are not expected constituents of this waste stream based on AK. 
a. Smn of the Aroclors is to be less than 50 ppm 
b. Homogeneous Solids sample analysis data collected and analyzed under a certified program authorized by memorandum 

CBFO:NTP:KWW:VW:OI-1022:UFC:5822 from Dr. Ines R. Triay to Ms. Beverly Cook, titled INEEL Certification Authority for 
Transportation and Characteri7.ation of Homogeneous Solid (S3000) Waste, dated May 18, 2001. The data used in support ofWSPF 
INW216.001 is being presented in this WSPF. 

EPA 
Code 

NfA 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NA 

c. The seven solid samples were collected under a W AP certified program during the 3,100 m3 Project to satisfy "n", the calculated nwnber of 
required waste containers to be sampled, were used as preliminary and as the required samples for this WSPF. The data were originally 
presented in INEEUEXT-01-00015 in support ofWSPF INW216.00l and are included in this WSPF in tables 2, 3, 3A, 4, and 4A 

d. No transformations were performed on this data set because there were not a sufficient number of detects in any of the sample sets. 

ft.~ Statistics Performed by~~~ /Jr JifJ-f8~rff:.te: 
Signature 
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T bl 48 T a e ota 1 svoc s urn mary d t f 'd ffi d ata - ten a 1Vely 1 en 1 1e d a compoun s. 

Tentatively Maximum Observed #Samples 
Identified Compound Estimated Concentrations (mg/k_g) Containin_g_ TIC %Detected 

Bis(2-ethylhexyl)phthalateb 3.5 6 86% 

Fluorantheneb 9.5 3 43% 

Pentachlorobenzene 0.36 1 14% 

Phenanthrene 1.1 2 28%" 

Phenol 0.67 1 14% 

Phenol2-Nitro 0.4 1 14% 

Pyrene 0.2 1 14% 

Did the Data verify the Acceptable Knowledge Yes ../ No 

If no describe the basis for assigning the EPA Hazardous Waste Codes: N/ A 

a Homogeneous Solids sample analysis data collected and analyzed under a certified program authorized by memorandum 
CBFO:NTP:KWW: VW:OI-1022: UFC:5822 from Dr. lnes R. Triay to Ms. Beverly Cook, titled IN EEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid (S3000) Waste, dated May 18, 200 I. The data used in support ofWSPF 
IN\A,('216.001 is being presented in this WSPF. 

"-Both of these constituents are on the 40 CFR Part 261 Appendix VIII list and exceed 25% within the waste stream. Both constituents have 
either K codes (Hazardous waste from specific sources) or U codes (discarded commercial chemical products). These K and U codes are not 
applicable to waste generated at the Rocky Flats Plant, therefore the detection of these TICs does not result in additional HWNs. These 
constituents will be added to the target analyte list for future analysis of First/Second Stage Sludge waste. 

c. TI1e% detected Jor phenanthrene wa~ incOJredly reported as IS'!.~, in the initial WSPF BNlNW216. Phenanthrene is not li.slt'd in 40 CFR Pari 
261 
Appendix VIII, tbt.~-eforc no furth"r action is required for this constituent. 
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T bl 5 C a e 1 . orre atton o f 'd 'fi t' b t d contamer 1 entl 1ca ton num ers o k ata pac age. 

Head space 
Gas Solid Solid 

Sampling Visual Sampling Analysis 
Container Data RTRData RAData Examination Data Data 
Number Package Package Package Data Package Packa2e Packa2eb 

IDRF741200655' N/A N/A N/A N/A N/A' ACL00004 

IDRF741201882' N/A N/A N/A N/A N/A' ACL00003 

IDRF741202121" N/A N/A N/A "NIA N/A' ACL00003 

IDRF741202216' N/A N/A N/A N!A N/A' ACL00004 

IDRF741202390' N/A N/A N/A N/A N/A' ACL00004 

IDRF741205311" N/A N/A N/A N/A N/A' ACL00004 

IDRF741205324" N/A N/A N/A N/A N/A' ACL00004 

10000135 HSG03-00290 RTR03-0000I ASY03-00306 N/A N/A N/A 

10000147 HSG03-00316 RTR03-00005 ASY03-00259 N/A N/A N/A 

10000161 HSG03-00282 RTR03-00007 ASY03-00I 04 N/A N/A N/A 

10000162 HSG03-00282 RTROJ-00007 ASY03-00105 N/A N/A N/A 

10000171 HSG03-00291 RTR03-0000J ASYOJ-00307 N/A N/A N/A 

10000299 HSG03-00297 RTR03-00017 ASY03-00357 N/A N/A N/A 

10000353 HSG03-00287 RTR03-00017 ASYOJ-00309 N/A N/A N/A 

10000379 HSG03-00312 RTR03-00060 ASY03-00261 N/A N/A NIA 

10000461 HSG03-00310 RTR03-00026 ASY03-00271 N/A N/A N/A 

10000464 HSG03-00311 RTROJ-00026 ASY03-00272 N/A N/A N/A 

10000472 HSG03-00312 RTROJ-00028 ASY03-00266 NIA N/A N/A 

10000474 HSG03-00313 RTR03-00028 ASY03-00266 NIA N/A N/A 

10000478 HSGOJ-00313 RTR03-00028 ASY03-00266 N/A N/A N/A 

10000490 HSG03-00312 RTR03-00028 ASY03-00266 N/A NIA N/A 

10000492 HSG03-00311 RTR03-00028 ASY03-00272 N/A N/A N/A 

a. For drums not characterized by AMWTP, only the solids data will be presented in the WSPF, and these drums will not be entered into 
WWIS. 

b. An ACL Solids Data Package is composed of four separate reports. For example, ACL00004 contains ACL00004M, ACL00004N, 
ACL00004S, and ACL00004V. 

c. Solid sampling data have not been reevaluated by AMWTP. The solids data set being used to support this waste stream profile form 
was the one used to support the 3 I 00 m3 WSPF for INW216.00 I. Solid sampling data package infonnation was not presented in 
INW216.001. 
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T bl 6 RTRJVE a e f summarv o pro 1 1 e 1 ems an dAK fi t con 1rma Jon. 

RTR 
Container Prohibited Visual Examination AK 
Number ltems3 Prohibited Items3 Confirmationb,c 

10000135 
None N/Ad Complete 

10000147 
None N/A Complete 

10000161 
None N/A Complete 

10000162 
None N/A Complete 

10000171 
None N/A Complete 

10000299 
None NIA Complete 

10000353 
None N/A Complete 

10000379 
None NIA Complete 

10000461 
None NIA Complete 

10000464 
None N/A Complete 

10000472 
None N/A Complete 

10000474 
None N/A Complete 

10000478 
None N/A Complete 

10000490 
None NIA Complete 

10000492 
None NIA Complete 

a. See Table 5 for the associated RTR and Visual examinations. None of the listed containers contain prohibited items as defined by 
Section B-lc of the Advanced Mixed Waste Treatment Project Quality Assurance Project Plan (QAPjP), MP-TRUW-8.2. 

b. Acceptable Knowledge confirmations tor RTR and visual examinations are conducted by an Acceptable Knowledge Expert on every 
drum by completing a checklist for each RTR and visual batch. This checklist can be accessed through the batches listed in Table 5. 

c. None of these drums have a VEin lieu of RTR examination. 

d. N/ A indicates that a visual examination was not conducted on the container. None of the containers presented in tins WSPF have been 
selected for visual examination by AMWTP. 

e. The absence of prohibited items is determined and documented through acceptable knowledge and confirmation activities. 
Radiography or visual examination is performed on each container in this waste stream as a confirmation activity. 
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Table 7. Sample identification number cross-correlation table. 

Container Headspace Gas Solidified 
Number Sample Numbera Sample Number(s) 

IDRF741200655 NIA ID02938811M1, ID02938811V1, ID02938811V2 

IDRF74 1201882 NIA ID02261811Ml, ID02261811Vl, ID02261811V2 

IDRF741202121 N/A ID01047411M1, ID01047411V1, ID01047411 V2 

IDRF741202216 N!A ID02298211Ml, ID02298211V1, ID02298211V2 

IDRF741202390 N!A ID03157311Ml, ID03157311Vl, ID03157311V2 

IDRF741205311 NIA ID00208611Ml, ID00208611V1, ID00208611V2 

IDRF741205324 NIA ID0038181IMI, ID003818llV1, ID00381811V2 

10000135 HSG03-00290B9 N/A 

10000147 HSG03-00316B 11 N/A 

10000161 HSG03-00282C4 NIA 

10000162 HSG03-00282C5 N!A 

10000171 HSG03-00291 C7 N!A 

10000299 HSG03-00297C8 N!A 

10000353 HSG03-00287C5 N!A 

10000379 HSG03-00312B15 N/A 

10000461 HSG03-0031 OB8 N/A 

10000464 HSG03-00311C10 N!A 

10000472 HSG03-00312Bl4 NIA 

10000474 HSG03-00313Cl4 N/A 

10000478 HSG03-00313Cll N/A 

10000490 HSG03-003 12Bl3 NIA 

10000492 HSG03-003 1 I C6 NIA 

a. The AMWTP headspace gas unit is an on-line sampling and analysis system. The analysis events 
are sequentially numbered within each batch, but the sample number is not a unique number. The number 
presented in this table is a combination of the batch number (HSG03-00290) and the sequential instrument ID 
used in the batch for reporting (B9). This combination is unique and will allow traceability back to the data as 
collected and reported. 
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CROSS REFERENCE TABLE 
Source documents (e.g., C037, P052, etc.) referenced in the Acceptable Knowledge Document for 
INEEL Stored Transuranic Waste- Rocky Flats Plant Waste, Revision 3, INEL-96/0280, 
AMWTP AK Number 368A are included in the AK record for the INEEL 3, I 00 m3 Project. The 
same source documents have been added to the AMWTP AK record under the new reference 
numbers. 

INEEL reference numbers used in the Acceptable Knowledge Document for IN EEL Stored 
Transuranic Waste- Rocky Flats Plant Waste, Revision 3, INEL-96/0280 AMWTP P368A in 
Section 23.0, First/Second Stage Sludge, are listed in the table below. The AMWTP reference 
numbers corresponding to the INEEL reference numbers provide a crosswalk for the reader to the 
applicable AMWTP source document. 

IN EEL AMWTP IN EEL AMWTP IN EEL AMWTP 
Ref No. Ref No. Ref No. Ref No. Ref No. Ref No. 

C031 C031A P0 52 P052A P219 P219A 
C063 C063A P0 53 P053A P226 P226A 
C065 C065A P061 P061A P227 P227A 
C154 C154A P062 P062A P240 P240A 
C175 C175A P065 P065A P280 P280A 
C184 C184A P068 P068A P303 P303A 
C196 C196A P076 P076A P321 P321A 
C200 C200A P077 P077A P322 P322A 
C202 C202A P078 P078A P323 P358A 
C203 C203A P079 P079A P324 P359A 
C208 C208A P080 P080A U029 U029A 
C224 C224A P109 P109A U030 U030A 
P001 P001A P113 P113A U043 U043A 
P004 P004A P122 P122A U047 U047A 
P012 P012A P124 P124A U053 U053A 
P013 P013A P125 P125A U059 U059A 
P014 P014A P126 P126A U060 U060A 
P015 P015A P141 P141A U092 U092A 
P016 P016A P164 P164A U093 U093A 
P022 P022A P189 P189A U104 U104A 
P024 P024A P194 P194A 
P033 P033A P198 P198A 
P042 P042A P200 P200A 
P043 P043A P217 P217A 
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Acceptable Knowledge Summary 

First/Second Stage Sludge 

1. WASTE STREAM DESCRIPTION 

1.1 Waste Stream Number 
BNINW216 

1.2 Basic Waste Stream Information 

1.2.1 Waste Stream Name 
First/Second Stage Sludge 

1.2.2 Point of Generation 
Rocky Flats Plant -Liquid Waste Treatment Area of Building 774 

1.2.3 Waste Stream Volume4 

21,304 Containers (4431 m3
) 

IDC 001: 9,440 containers (1964 m3
) 

IDC 002: 11,786 containers (2,451 m3
) 

IDC 800: 78 containers ( 16 m3
) 

1.2.4 Generation Dates4 

1969- 1988 (Advanced Mixed Waste Treatment Project [ AMWTP] facility has 
confim1ed containers of waste from 1971 - 1988. Based on some inventory 
data, AMWTP has some waste packaged as early as 1969. The waste in the 
years 1969 and 1970 contain some First/Second Stage Sludge based on 
inventory information with container prefixes and weights consistent with 
those expected for First/Second Stage Sludge. This will be confirmed 
during retrieval and characterization activities.) 

1988 - Present: Package dates later than 1988 will be associated with some containers. 
These more recent package dates are the result of repackaging activities 
(i.e., visual examinations, intrusive sampling, or liquid absorption 
activities). There is no additional First/Second Stage sludge generation 
occurring at the INEEL. 

1.2.4.1 /DC Specific Generation Dates4 

IDC 001: 1969 through 1986 (AMWTP facility has confirmed containers of waste 
from 1971 - 1986.) 

IDC 002: 1969 through 1985 (AMWTP facility has confirmed containers of waste 
from 1971- 1985.) 
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IDC 800: 1985 through 1988 (AMWTP facility has confirmed containers of waste 
from 1985- 1988.). 

1.2.5 TRUCON Codes3
• 

5
• 
6 

IDlllA, ID211A 

IDlllC, ID211C (Standard waste boxes [SWBs] only) 

IDIIID, ID211D 

1.2.6 TWBIR Information 8 

IN-W216.875, IN-W216.98, IN-W216.99 
IN-W228.101, IN-W228.102, IN-W228.103, IN-W228.883 

1.2. 7 Summary Category Group 3' 
7 

S3000 Homogeneous Solids 

1.2.8 Waste Matrix Codes 3• 
7 

S3121 -Waste Water Treatment Sludge (IDC 001, IDC 002) 
Waste Matrix Code (WMC) S3121 consists of>50% by volume secondary sludge, or 

filtercake from wastewater treatment processes or heavy metal sludges resulting from recovery 
processes. 

S3150 ~· Solidified Homogeneous Solids (IDC 800) 
WMC S3150 consists of>50% by volume solidified forms. An example is sludge waste 

that is immobilized with cement and cured into a solidified form. 

Two waste matrix codes have been assigned to this waste stream because the 
immobilization process for this waste stream was changed in 1986. Prior to 1986 the first/second 
stage sludge was placed into a drum with Portland cement. The excess liquid was immobilized 
but a solid monolith was not formed. Subsequent to 1986 the sludge was co-fed into a drum with 
a diatomite and Portland cement mixture, which formed a solid monolith after curing. 

1.2.9 Waste Matrix Code Group 

S3l00- Inorganic Homogeneous Solids 

1.3 Waste Stream Description 

1.3.1 Description 

The First/Second Stage Sludge waste stream consists of drums containing First Stage 
Sludge (Item Description Code [IDC) 001 ), Second Stage Sludge (IDC 002), or Solidified Sludge 
-Bldg 774 (IDC 800). 

2 
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Table 1-1. Physical Waste Form Descriptions for First/Second Stage Sludge. 

TWBIR IDC WMC Description 
Number(s) 

IN-W216.875 001 3121 This waste consists of immobilized materials generated 
IN-W216.98 from first-stage treatment operations in Rocky Flats Plant 
IN-W216.99 (RF) Building 774. Aqueous liquids coming into the 

process originated from Building 771 recovery operations. 
The liquids were made basic with sodium hydroxide to 
precipitate iron, magnesium, etc. that also carried down 
the relatively small precipitate of plutonium and 
americium hydrated oxides. The precipitate was filtered 
to produce a sludge (IDC 001), which was placed in a 
drum with Portland cement. Beginning in 1979, sludge 
waste from second-stage treatment was combined with 
first-stage sludge. The combined sludges were also 
assigned IDC 00 I. IDC 001 was discontinued in 1986 
when the immobilization process changed, and has since 
been assigned IDC 800. 

IN-W228.101 002 3121 This waste consists of immobilized materials generated 
IN-W228.102 from second-stage treatment operations in RF Building 
IN-W228.103 774. Aqueous liquids to be treated originated from first-
IN-W228.883 stage treatment and from numerous buildings on plant site. 

The liquids were treated in the same manner as the liquids 
from the first stage, and the resulting sludge (IDC 002) 
was placed into a drum with Portland cement. Prior to 
1973, second-stage sludge may contain miscellaneous 
debris, as identified by visual examination and RTR 
inspections ofiDC 002 containers. The following types 
of debris have been examined: Cellulosic debris, Plastic 
debris, Leaded rubber gloves, Rubber debris 18

, Rubber 
gloves, and Metal debris. AK indicates that up until 1973 
items such as the following may have been present in 
second stage sludge (IDC 002). These items have not 
been confirmed through characterization activities and are 
as follows: electric motors, bottles containing residual 
liquid chemical wastes and mercury, mercury batteries, 
and lithium batteries. 

IN-W216.875 800 3150 The process that produced sludge from RF Building 774 
IN-W216.98 (IDC 800) was the same process as that which generated 
IN-W216.99 IDC 001. The difference between the two IDCs was the 
IN-W228.101 immobilization process. For IDC 800, the sludge was co-
IN-W228.102 fed into a drum with a diatomite and Portland cement 
IN-W228.103 mixture, which formed a solid monolith after curing. 
IN-W228.883 

IDC 800 is most accurately described by the combination 
ofTWBIR numbers for IDC 001 and IDC 002, therefore 
all TWBIR numbers associated with IDC 00 I or IDC 002 
were applied to IDC 800. 
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In accordance with Attachment B of the Waste Analysis Plan (W AP), a waste stream is 
defined as waste material generated from a single process or from an activity that is similar in 
material, physical form, and hazardous constituents. The aqueous sludge wastes from Building 
774 were generated from a carrier precipitation and immobilization process and are similar in 
material and physical form (sludge mixed with diatomite and Portland cement). The feed streams 
to the process did not change appreciably over time, and therefore the cemented sludge wastes are 
similar in hazardous constituents. 

1.4 Process Description 

1.4.1 Areas of Operation 

When Building 774 was built in 1952, its primary purpose was to treat radioactive 
aqueous waste from Building 771. Later, aqueous wastes from numerous buildings on plant site 
were treated in Building 774. Production and production support processes in Buildings 371, 
444,447,559,707, 771,776, 777,779, 865, and 883 generated liquid wastes which were treated 
in Buildirg 774. Building 774 was a combination batch continuous processing operation with a 
two-stage carrier precipitation process. Aqueous liquid wastes were treated using neutralization, 
precipitat:on, flocculation, and clarification processes. The settled solids were then filtered and 
immobilized. 

1.4.2 Waste Generating Process 
Most of the aqueous wastes from Building 771 entered the Building 774 liquid waste 

processing facility by vacuum transfer through the process waste system. 

Acid wastes containing large quantities of metal ions that were insoluble in basic 
solutions, or chloride ions that were corrosive to the process equipment, were neutralized with 
sodium hydroxide (between 2.5 and 12). The purpose of this process was to remove the metal 
hydroxide solids prior to the succeeding flocculation and clarification processes. The precipitated 
solids were sent through vacuum filtration. 

Acid waste containing only small quantities of metal ions that were insoluble in basic 
solutions and caustic wastes containing large quantities of un-dissolved solids were mixed with 
ferric sulf1te and calcium chloride reagents and the pH adjusted as necessary with sodium 
hydroxide. The solids (mainly ferric hydroxide) settled to the bottom of the tank, and the liquid 
was decanted into the feed tank for the succeeding precipitation and clarification process. The 
solids were sent through vacuum filtration. 

Liquid waste solutions that were relatively free of solids were mixed with the decanted 
solution from the previously described batch precipitation processes and the filtrate from the 
rotary dm11 vacuum filter. These combined wastes were drained into a flash mixer tank where 
the decontaminating chemical reagents were introduced. The mixture from the flash mixing 
vessel flowed into the flocculator where anionic polyelectrolyte flocculent (PuriFioc A23 36

'
37

) 

was added. The mixture then flowed into the clarifier where the floc was allowed to settle out. 
The clarifier supernatant liquid was pumped to the second stage treatment process. The 
precipitate at the bottom of the tank flowed into the slurry tank awaiting vacuum filtration. 

Slurry from the first stage treatment was drawn through diatomite filter media by a 
vacuum inside a rotating filter drum. The filter media and trapped solids were continually 
scraped off the drum filter and fed into a 55-gallon drum. Portland cement was added to the 
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bottom of the drum prior to placing sludge into the drum. Portland cement may also have been 
added on top of the sludge. 

The slurry from second stage was kept separate from the first stage slurry up until 1979 
(IDC 002). Even during this time frame, there was commingling of liquids between the two 
stages. The effluent from the first stage process required further treatment by second stage 
process, and the filtrate from the rotary drum vacuum filter was fed back to first stage treatment. 
Beginning in 1979, slurry from the first and second stage treatment was combined prior to 
filtration. The combined sludge was assigned IDC 001. 

Treated effluent from the first stage processes, filtrate from the second stage vacuum 
filter, liquids from the waste treatment process drains, and other wastes from numerous other 
buildings were received into second stage treatment. In the batch radioactive decontamination 
process, ft~rric sulfate and calcium chloride reagents were added, and a flocculating agent was 
also added near the end of the mixing cycle. The supernatant liquid was decanted into treated 
waste holding tanks. The floc that settled to the tank bottom was then sent through vacuum 
filtration. 

The continuous radioactive decontamination process accepted low chemical content 
process wastes, primarily water and detergent from the laundry facility. This process was 
identical in process chemistry to first stage treatment. The treated liquid was pumped into 
holding tanks. The settled solids were sent through vacuum filtration. 

In a process identical to first stage sludge, slurry from the second stage treatment was 
drawn through diatomite filter media by a vacuum inside a rotating filter drum. The filter media 
and trapped solids were continually scraped off the drum filter and fed into a 55-gallon drum. 
Portland cement was added to the bottom of the drum prior to placing sludge into the drum. 
During processing of second stage sludge, several layers of cement may have been added 
between layers of sludge. Portland cement may have also been added to the top of the sludge. 

B.~ginning in 1979, slurry from first and second stage treatment was combined prior to 
filtration, and the sludge was assigned IDC 001. 

In 1986, the process for immobilizing first and second stage sludges was changed. 
Sludge waste generated under the new immobilization process was assigned IDC 800. Processing 
of first and second stage sludges through treatment, precipitation, and filtration did not change. 
However, as the sludge was scraped off the drum filter, it was co-fed into a drum with a diatomite 
and Portland cement mixture which formed a solid monolith after curing. Assignment ofiDC 001 
was discontinued at this time. 

1.4.3 Process Flow Diagram 
See Figure 3-l. 

1.4.4 Material Inputs/Waste Material Parameters 

1.4.4.1 Material Inputs- RF /DC 001 

The most common wastes that entered first stage treatment were: 

• Plutonium ion column effluent 
• Americium ion column effluent 
• Thiocyanate waste solution 
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• Caustic scrubber solution 
• Part V waste solutions (nitric, sulfuric, and hydrofluoric acids) 
• Nitric acid distillate from feed evaporator 
• Water distillate from peroxide precipitation filtrate evaporator 
• Steam condensate 

The following compounds were used during recovery operations in Building 771 and 
may be present in IDC 001. 

• Nitric Acid • Magnesium 

• Aluminum nitrate • Sodium peroxide 

• Calcium fluoride • Potassium iodate 

• Potassium hydroxide • Hydrogen fluoride 

• Ferrous sulfamate • Sodium nitrate 

• Sulfuric acid • Hydrochloric acid 

• Hydrogen peroxide • Hydrofluoric acid 

• Calcium • Sodium hypochlorite 

• Magnesium oxide • Potassium fluoride 

Aqueous wastes containing complexing agents were handled separately and were not 
mixed with these aqueous waste streams. 

1.4.4.2 Material Inputs- RF /DC 002 

Second stage treatment handled liquids that were treated by first stage treatment, 
decanted liquids from Tank 40 (slurry holding tank), and low-level or nonradioactive aqueous 
process wastes from numerous buildings on plant site. Most of the wastes transferred to second 
stage treatment by the process waste system were only accepted until August 1984 when the 
precipitation process in Building 374 went on line. After that time, the wastes from Buildings 
771 and 774 given below continued to be transferred to Building 774 second stage treatment 
through the process waste system. Wastes from the remaining buildings also continued to be sent 
to Building 774 by tanker after August 1984. 

Table 1-2. Wastes feeding Second Stage Sludge treatment. 

Source Building Materials 

111 Process liquid waste 

122 Medical decontamination wash down 

123 Acidic solutions, process waste water, and standards and sample waste 

331 Filter sludge and antifreeze solution 

334 Ammonium persulfate, copper sulfate, etchants, and cleaners 

371 Ammonia hydroxide, potassium hydroxide, and process waste water 

443 Lithium chloride solution and water treatment additives 

444 Process waste water (acidic), waste plating acid 

447 Process waste water 

460 Process waste water 

551 35% hydrogen peroxide, high in tin content 
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Source Building 

553 

559 

690 

705 
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774 

776 

778 

779 

865 

881 

883 

886 

889 

991 

Materials 

Sulfuric acid, baking soda, calcium chloride 

BNFL-5232-RPT-TRUW -09 
Revision 2 

Standards, caustic scrubber solution, acid wastes, and process waste water 

Acid solutions 

Ox Out 536 (water, ammonium bifluoride, and nitric acid)35 

Calcium fluoride solution and acid solutions 

Hydrochloric acid and trisodium phosphate 

Process waste water (residual chemicals, blow down water, decon water) 

Floor wash down and silver recovery effluent 

Ammonia hydroxide, ethanol, hexane, acid solutions, and process waste water 

Laundry waste water, suma cleaner (acid bath/nitric acid)31
, and rinse 

water/battery acid 

Acidic and basic solutions and process waste water 

Acid solutions, scrubber effluent, polishing solution, and process waste water 

Acid solutions, standards, samples, ammonium chloride, and process waste 
water 

Acid solutions, Ox Out 536 (water, ammonium bifluoride, and nitric acid/5
, 

and process waste water 

Ferric chloride, detergents, and process waste water 

Equipment decontamination water 

Acidic and basic solutions and water samples 

1.4.4.3 Material Inputs- RF /DC 800 
Inputs for solidified sludge are the same as those for first stage sludge and second stage sludge 
described above. 

1.4.4.4 Miscellaneous Items 

Miscellaneous items are those items that have been identified during characterization 
activities that are not consistent with expectations based on process descriptions. They appear in 
a small percentage of the waste stream containers and constitute a small percentage of the waste 
within the container and summary category group and other determinations are not impacted. 

Visual examination and Real-Time Radiography (RTR) inspections ofRF IDC 001 
container;; have identified the following items: 

• Cellulosic debris 
• Plastic debris 
• Leaded rubber gloves and aprons 
• Rubber debris 18

, Rubber gloves 
• Metal Debris 
• Filters (metal alloy and cellulosic) 
• Inorganic liquid (see section 1.5) 
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Visual examination and RTR inspections ofiDC 002 containers have identified the 
following items: 

• Cellulosic debris 
• Plastic debris 
• Leaded rubber gloves 
• Rubber debris 18

, Rubber gloves 
• Metal debris 
• Inorganic liquid (see section 1.5) 

AK indicates that up until 1973 items such as the following may have been present in 
second stage sludge (IDC 002). These items have not been confirmed through characterization 
activities. 

• electric motors 
• bottles containing residual liquid chemical wastes and mercury 
• mercury batteries 
• lithium batteries 
• radioactive sources (until 1979) 

Visual examination and RTR inspections ofiDC 800 containers have identified the 
following items: 

• Cellulosic debris 
• Plastic debris 
• Leaded rubber gloves 
• Lead tape 
• Rubber debris18

, Rubber gloves 
• Metal bolt 
• Inorganic liquid (see section 1.5) 

1.4.4.5 Waste Material Parameters 

Table 1-3. Waste material parameters for First Stage Sludge (RF IDC 001). 

Potential Waste Material Parameter Description 

Steel (packaging material) 55-gallon drum 

Plastics (packaging material) 90 mil drum liner, 0-ring bag, drum bag, 
d ~ filtere ba~, drum stub bags, poly bottles , 

poly bags2 

Other Inorganic Materials Portland cement"·b, vermiculite, Oil-Dri®b, 
Aquaset®b 

Other Metals Lead sheets or lead tape 

Iron-based metals/alloys Metal cans29 

Inorganic Matrix First Stage Sludge 
a . The presence of Portland cement may not be detected since the majority of the Portland cement wi II be located at 
the bottom of the drum. Weights reported by both RTR and visual examination are expected to include most of the 
Portland cement as Inorganic Matrix. 

b See Section 2.5 for chemical description of Trademark Names. 
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Table 1-4. Waste Material Parameters for Second Stage Sludge (RF IDC 002). 

Potential Waste Material Parameter Description 

Steel (packaging material) 55-gallon drum 

Plastics (packaging material) 90 mil drum liner, 0-ring bag, drum bag, 
filtered bag, drum stub bag 

Other Inorganic Materials Portland cement•.b, Oii-Dri®b' vermiculite, 
Aquaset®b 

OtherMI!tals Lead sheets or lead tape, electric motors, 
batteries 

Inorganic Matrix Second Stage Sludge 

• Tht: presence of Portland cement may not be detected since the majority of the Portland cement will be located 
at the bottom of the drum and layered throughout. Weights reported by both RTR and visual examination are 
expe<ted to include most of the Portland cement as Inorganic Matrix. 

b See Section 2.5 for chemical description of Trademark Names. 

Table 1-5. Waste material parameters for Solidified Sludge- Bldg 774 (RF IDC 800). 

Potential Waste Material Parameter Description 

Steel (packaging materiaQ 55-gallon drum 

Plastics (packaging material) 90 mil drum liner, 0-ring bag, drum bag, 
filtered bag, drum stub bag 

Other Inorganic Materials Vermiculite, Aquaset®• 

Inorganic Matrix Solidified Sludge -Bldg 774 

•. See Section 2.5 for chemical description of Trademark Names. 

1.5 Prohibited Items 

The: absence of prohibited items is determined and documented through acceptable 
knowledge and historical confirmation activities. The following item is expected in this waste 
based upon the above review. 

• Liquid waste (waste shall contain as little residual liquid as is reasonably 
achievable by pouring, pumping and/or aspirating, and internal containers shall 
contain less than l inch or 2.5 centimeters of liquid in the bottom of the container. 
Total residual liquid in any payload container (e.g., 55 gallon drum or standard 
waste box) may not exceed I percent volume of that container) 

The following items have been determined as not present in this waste through review of the AK 
record. 

• Non-radionuclide pyrophoric materials, such as elemental potassium 

• Hazardous wastes not occurring as co-contaminants with TRU mixed wastes (non
mixed hazardous wastes) 

• Wastes incompatible with backfill, seal and panel closure materials, contamer and 
packaging materials, shipping container materials, or other wastes 
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• Wastes with polychlorinated biphenyls (PCBs) not authorized under an EPA PCB 
waste disposal authorization 

• Wastes exhibiting the characteristic of ignitability, corrosivity, or reactivity (EPA 
Hazardous Waste Numbers ofDOOl, D002, or D003) 

Excess residual liquid is a common prohibited item identified during RTR and visual 
examination in this waste stream. Other prohibited items are expected to be very rare. 1 Drums 
with excess residual liquid will be treated by adding absorbent prior to shipment. Drums with 
other prohibited items will be treated or rejected as appropriate. Drums with prohibited items will 
not be pm1 of the waste stream shipped to WIPP. 

1.6 RCRA Determination 

1.6.1 EPA Hazardous Waste Numbers2 

11.6.2 

Toxicity Codes: D004, D005, D006, D007, D008, D009, DOlO, DOll, D022 

Listed Codes: F00l,F002,F003,F005,F006,F007,andF009 

Hazardous Determination 

lgnitability: 

The waste is a solid and does not meet the definition of ignitability (DOO 1) as defined in 
40 CFR 261.21. Originally the generator (RF) assigned the F003 code for the non-halogenated, 
non-toxic F003 constituents (acetone, methanol, and xylene). These compounds are listed for 
their ignitability. The source wastes containing the F003 constituents were not mixed with any 
other listed (FOO I, F002, F004, or F005) constituents or wastes at the point of generation in the 
laboratory. None of the F003 compounds had a 90% confidence level in either the headspace gas 
samples or the solid samples greater than the PRQL, but all of the compounds except for 
methanol were detected in one or more of the headspace gas samples for these drums. Methanol 
and xylene were both detected in one or more solid samples.5 The F003 waste streams also were 
discarded into the Process Waste Transfer System (PWTS) as non-hazardous wastewaters, i.e., 
diluted with water and flushed at the point of generation. Therefore, it was determined during the 
3,100 m 3 J>roject that the F003 waste was rendered non-ignitable prior to subsequent discharge 
and aggregation within the liquid waste stream destined for sludge generation. 

Corrosivity: 

Under 40 CFR 261.22, a solid waste exhibits the characteristic of corrosivity if a 
representative-sample of the waste has either of the following properties: 

• It is aqueous with a pH less than or equal to 2, or greater than or equal to 12.5, as 
determined by a pH meter using Method 9040 in 'Test Methods for Evaluating Solid 
Waste, Physical and Chemical Methods, "EPA Publications SW-846. 

• It is a liquid and corrodes steel (SAE 1020) at a rate greater than 6.35 mm (0.240 
inch) per year at a test temperature of 55 degrees Celsius ( 130 degrees Farenheit) as 
determined by its test method specified in National Association of Corrosion 
Engineer (NACE) Standard TM-01-69 as standardized in SW -846. 
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The waste stream does not meet the characteristic of corrosivity (D002) as defined. The 
waste is not an aqueous liquid. As has been determined by radiography and VE, none of the 
drums to be shipped contain 20% by volume, aqueous waste. Since 20% by volume is required in 
order to measure pH, the corrosive characteristic does not apply. 

The First/Second stage sludge waste stream does not meet the definition of liquid in 
making a determination of corrosivity toward steel because the waste is not a liquid. A 
knowledge-based determination is allowable when determining whether or not the waste stream is 
a liquid rdative to corrosivity under the Federal Register (FR), 50 FR 18372, dated April 30, 
1985. It is stated in the FR, "EPA believes that, for the purposes of the characteristic of 
ignitability and corrosivity, it will generally be obvious whether or not the waste is a liquid." 
Residual liquid may be present in some drums, but only drums with liquids below the WIPP 
waste acceptance criteria (WAC) ceiling will be shipped to WIPP. 

Reactivity: 

The waste stream does not meet the characteristic of reactivity (D003) as defined under 
RCRA 40 CFR 261.23. The waste materials are stable and will not react violently with water, 
form potentially explosive mixtures with water, or generate toxic gases, vapors or fumes when 
mixed with water. The materials do not contain sulfides and are not capable of detonation or 
explosive reaction. 

The waste may contain trace quantities of cyanide derived from electroplating wastes, 
and containers with residual amounts ofliquid chemical wastes added to the process waste stream 
(as opposed to piped waste water). Only trace amounts of cyanide are expected in the waste 
stream feed and would not cause the resulting waste to be reactive. Based on the levels of 
concentration of cyanide in the feed waste, the alkalinity of the sludges (9 to 11 pH) and the 
presence of metals (e.g., Fe+3

, Cu+ 2
, At\ cyanide is not available for release because all free 

cyanide exists as stable metal complexes. 

Second-stage sludge generated before 1973 may contain lithium batteries. However, the 
batteries are spent/used and therefore not reactive. The following rationale support the decision 
to not assign EPA hazardous waste codes D003 (reactivity) or DOOI (ignitability) to this waste 
stream due to the potential presence oflithium batteries.25 

• Lithium metal, which is highly reactive with water, was used as an anode in lithium 
alkaline batteries. As the battery discharges, the lithium metal is converted to lithium 
oxide, which is not reactive. The materials in this waste group are therefore neither 
ignitable (DOOJ) nor reactive wastes (D003) due to the potential presence of batteries. 

• Considering the cost oflithium batteries in this time frame (pre-1973), there is no 
reason a user would replace and discard a lithium battery until the voltage dropped. 
One of the important features of lithium batteries is the constant voltage (i.e., flat 
discharge curve), which lasts until all of the lithium has been converted into a non
reactive lithium compound. At that time, virtually none of the lithium is present in 
the reactive metallic state and there is a sharp voltage drop. 

• The lithium contained in batteries present in the 1969-1973 generated second stage 
sludge waste is no longer reactive or ignitable. According to battery manufacturer 
information, current lithium batteries have shelf lives of approximately I 0 to 20 years 
(early lithium batteries did not have shelf lives of this length). This is the period of 
time that it takes for a battery to lose its charge (discharge) due to the electrochemical 
reaction over time. As the result of discharge, the lithium metal is converted to 
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lithium oxide. By design lithium batteries are constructed with an excess of positive 
electrode material to assure that there is enough positive material to react with all of 
the metallic lithium present. Spent (discharged) lithium batteries do not contain 
lithium metal and are not toxic, not ignitable, nor reactive. Any battery in the pre-
1973 drums is currently 29 years old or older. Based on shelf life, any batteries 
present have completely discharged. 

The materials in the waste stream do not meet the definition of reactivity and will not be 
assigned the D003 waste code. 

Toxicity: 

Acceptable knowledge indicates the potential presence of metals, arsenic, barium, 
cadmium, chromium, lead, mercury (including mercury batteries), selenium, and silver in this 
waste stream. Results from sampling and analysis of the sludge (See Table 2 of the 
Characterization Information Summary) confirm that cadmium, chromium, lead, and silver are 
present in the waste stream in quantities that exceed the toxicity limit and that arsenic, barium, 
mercury and selenium also are present, but at levels less than the toxicity limit. Based on AK, the 
waste stream will be assigned all of the EPA codes for the metals including those metals with 
concentrations that did not exceed regulatory limits. EPA hazardous waste numbers for these 
metals are D004 through DO 11. 

Toxicity characteristic organic constituents, tetrachloroethylene, trichloroethylene, 
carbon tetrachloride, chlorobenzene, chloroform, and benzene were identified in the acceptable 
knowledge baseline document as potential hazardous constituents present in First/Second Stage 
Sludge waste. Tetrachloroethylene, trichloroethylene, and carbon tetrachloride were used 
primarily for cleaning and degreasing. Although chlorobenzene and chloroform were not 
identified as being used at the RF site in AK source documents, both were detected in 
characterization samples from the waste as reported in the baseline AK document: chlorobenzene 
was detected in volatile organic compound analysis of a single sample of sludge with a totals 
concentration significantly less than the regulatory level; and chloroform was detected in 
headspace gas samples collected at the INEEL with a UCL90 greater than the PRQL. Benzene 
was used as a solvent in laboratory operations. 

First and Second Stage Sludge waste was generated from an aqueous waste treatment 
process and only trace amounts of the solvents listed above are present as shown by the waste 
stream data. Because these constituents were used as solvents and degreasers and all except 
chloroform are identified as F-listed, the waste is regulated as listed hazardous waste and not 
characteristic waste. Therefore, the toxicity characteristic waste codes associated with the F
listed constituents were not assigned to the waste. 

Chloroform was the only toxicity characteristic organic compound with a 90% upper 
confidence limit (UCL90) that exceeded the PRQL in headspace gas sampling done in support of 
the previous characterization activities for WSPF INW216.00 1. Other acceptable knowledge and 
solid sampling data did not indicate that chloroform was an expected constituent of the waste. 
The toxicity characteristic hazardous waste number D022 for chloroform is assigned to the waste 
as a conservative measure, although solids data does not exceed the PRQL for chloroform. 

Based on AK and sampling data, D004-D011 and D022 have been assigned to this waste 
stream. 
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Tetrachloroethylene. trichloroethylene, methylene chloride, l, l, !-trichloroethane, carbon 
tetrachloride, chlorobenzene, and 1, l ,2-trichloro-l ,2,2-trifluoroethane were commonly used for 
cleaning, degreasing or paint removal, and the sludges may contain residual amounts of these 
spent solvents. Headspace gas sampling (Table lA of the Characterization Information 
Summary) supports the evaluation with the UCL90 for 1,1 ,!-trichloroethane above the PRQL. 
Sampling and analysis results for solids did not indicate the presence of any organic compounds 
above regulatory or program-required limits at the 90% upper confidence limit. Carbon 
tetrachloride, I, 1, 1-trichloroethane, methylene chloride and tetrachloroethylene were all detected 
(above the minimum detection level) in solid samples taken from one or more of the drums 
(Table 3A of the Characterization Information Summary). The applicable EPA listed waste 
codes, FOO 1 and F002, have been assigned to the waste stream based on AK as confirmed by 
sampling and analysis. 

Acetone, benzene, butanol, ethyl benzene, ethyl ether, methanol, toluene, and xylene 
were used as solvents in laboratory operations. The aqueous waste transferred to Building 774 
second-stage treatment may have contained small quantities of these spent solvents. Headspace 
gas samples did not have detections of these compounds with UCL;0s in either the headspace gas 
samples or the solid samples greater than the PRQL. Both methanol and xylene were detected in 
one or more of the solid samples. 

Originally the generator (RF) assigned the F003 code for the non-halogenated, non-toxic 
F003 constituents (acetone, methanol, and xylene). These compounds are listed for their 
ignitability. The source wastes containing the F003 constituents were not mixed with any other 
listed (FOO 1, F002, F004, or F005) constituents or wastes at the point of generation in the 
laboratory. The F003 waste streams also were discarded into the Process Waste Transfer System 
(PWTS) as non-hazardous wastewaters, i.e., diluted with water and flushed at the point of 
generation. Therefore, it was determined that the F003 waste was rendered non-ignitable prior to 
subsequent discharge and aggregation within the liquid waste stream destined for sludge 
generation, and the F003 code was not assigned to the waste. However, the 2,639 drums with 
analytical results from 3100 m3 Project do indicate that some drums have headspace gas results 
with detections ofF003 constituents. Acetone was the most common of the F003 constituents 
with 2,271 drums with levels above the detection level. However the mean concentration was 
4.24 ppmv and the UCL90 was 5.00, which is well below the PRQL of 100. After evaluation of 
the data and the AK for the waste stream and the containers, it was determined that detections of 
the F003 constituents in containers do not indicate a different waste population. The data 
confirms the presence of the F003 listed constituents predicted by AK. The concentrations 
detected do not render the waste ignitable, however the F003 HWN will be applied to the waste 
as a conservative measure and to comply with theW AP requirement that if an F-listed waste 
constituent is detected, the appropriate HWN shall be applied. 

T1e presence of the F005 solvent benzene was confirmed by detects in headspace gas 
sampling. Toluene was also routinely detected in historical data for the 3100 m3 Project. 
Assignment of the F005 code is appropriate for this waste stream. EPA code assignments 
applicable to each analyte are included in Table I A of the Characterization Information 
Summary. 

Spent stripping, cleaning, and plating solutions from electroplating operations in which 
cyanides were used were treated in Building 774 up until 1982. The solidified aqueous wastes 
from this building were derived from the treatment of the hazardous electroplating wastes and are 
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assigned EPA hazardous waste codes F006, F007, and F009. Wastes generated after 1982 
continue to carry the F006, F007, and F009 codes because the Building 774 treatment process 
was a RCRA permitted system that never went through closure. 

Based on the above discussion First/Second Stage Sludge will be assigned FOO I, F002, 
F003, F005, F006, F007, and F009. 

P and U Listed Codes: 

The materials in this waste stream do not meet the definition for any P- or U-listed codes. 
P- and U-listed EPA codes only apply to discarded commercial chemical products, and residues 
of commercial chemical or off-specification products. The waste is not and does not contain any 
commerc:~al product, or manufacturing chemical intermediate listed under paragraphs (e) or (f) of 
40 CFR 261.33 that when they were discarded were mixed with waste oil or used oil or other 
material that was applied to the land, or used as a fuel, in lieu of their original intended use as 
described in detail in 40 CFR 261.33. Sludge waste containers may contain small amounts of 
mercury in internal containers. However, the related P- and U-Iisted codes are not applicable 
based on the rationale presented in the following paragraphs. 

Acceptable knowledge and solid sampling and analysis data indicate the potential 
presence of trace amounts ofberyllium (less than 1% by weight) in containers of First/Second 
Stage Sludge generated from both beryllium casting and machining. This beryllium 
contamination is an integral part of the sludge and is not in powder form. It is not a commercial 
chemical product, an off-specification species, a container residue, or a spill residue thereof. 
Therefore, the P-listed waste code (PO 15) for beryllium as defined in 40 CFR 261.33 was not 
assigned to the waste. 

Acceptable knowledge indicates the presence of residual amounts of contaminated 
mercury in pint bottles in Second-Stage sludge containers generated prior to 1973. The mercury 
is described as "contaminated," which denotes that it was used and discarded as waste. 
According to the Backlog Waste Reassessment Baseline Book, the liquid chemical wastes were 
compatible wastes, not commercially pure grade chemicals.9 Therefore, the U listed code for 
mercury does not apply. 

The U-listed code (U 134) for hydrofluoric acid is not applicable to this waste stream. 
Hydrofluoric acid may have been used during recovery operations in Building 771, but was not 
disposed of as unused product within the waste stream. As established previously, this waste 
does not exhibit the characteristic for corrosivity. 

The U-listed code (U079) for trans- I ,2-dichloroethylene also is not applicable to this 
waste stream. It is not an expected constituent of this waste and the waste does not meet the 
definition of a U-listed waste per 40 CFR 261.33. Although trans- I ,2-dichloroethylene is 
currently a WAP target analyte, it was not included as such in the solids sampling analytical 
results used to characterize this waste. As stated earlier, the solids samples were collected and 
analyzed under a W AP compliant program, but prior to the time that trans- I ,2-dichloroethylene 
was added to the target analyte list. It was not detected (as a TIC) in any of the solid samples 
analyzed under the 3,100 m3 Project WIPP compliant program and has not been detected as a TIC 
in any of the RF wastes headspace gas samples in 25% or more of samples, including 
First/Second Stage Sludge. 

In addition to the pipeline-transferred waste, wastes in containers that were compatible 
with the first and second stage treatment processes were treated in Building 774. Some of the 
wastes in containers exhibited hazardous characteristics. However, the EPA codes applicable to 
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these wastes did not include additional codes that were different from those cited for pipeline
transferred wastes. Therefore, no additional listed waste codes apply. 

1\o discarded chemical products, off-specification compounds chemical residues, spill 
residues or hazardous waste from specific sources ( 40 CFR 261.32) were included in this waste 
stream. Therefore no K, U, or P listings have been applied to the First/Second Stage Sludge 
waste stream. 

TSCA Regulated Contaminants 

Acceptable knowledge indicates that the First/Second Stage Sludge Waste does not 
contain polychlorinated biphenyls (PCBs) as regulated by the Toxic Substances Control Act 
(TSCA), 15 U.S.C. 2601 et seq. 

1. 7 Radionuclides 
The recommended default mass fraction values of the plutonium isotopes to be used as 

the AK. based values and confirmed by BNFL during non-destructive assay (NDA) are list~d in 
BNFL-5232-RPT-TRUW -07, Determination of Radioisotopic Content in TRU Waste Based on 
Acceptable Knowledge. 12 

Mass fraction values for 241 Am, 233U, 235U, and 238U previously determined for Rocky 
Flats at the Idaho National Engineering and Environmental Laboratory (INEEL) were based on 
individual gamma spectrometric measurements. The 234U activities were calculated based on 
ratios with depleted uranium isotopes. The criteria used for selection and the formulas for 
determining the 234U mass are presented in BNFL-5232-RPT-TRUW-07. 12 

137Cs was detected in Rocky Flats waste during AMWTP NDA confirmatory testing. 15 

137Cs and 90Sr were known to have been used at Rocky Flats in small quantities during research 
and analytical activities, but were not expected to be present in detectable amounts or at levels 
that would require reporting. The presence of 90Sr is predicated on the presence of 137Cs, and its 
activity and mass are determined using a default ratio scaling factor based on 137 Cs. 12 

Radionuclides such as 244Cm, 232Th, and 236U may be found in Rocky Flats wastes. 12 

241 Am, 234U, and 237Np are expected in most of the Rocky Flats TRU waste containers due to 
radioactive decay and ingrowth. 243 Am and 245Cm, other isotopes resulting from radioactive 
decay, have also been detected during AMWTP NDA.20

' 
21 4°K may be detected when other 

radionucbdes in a container are significantly lower in concentration. In some cases 4°K has been 
detected in higher concentrations than 239Pu and contributes to 95% of the radionuclide hazard. 16 

2. SHIPPING CONSIDERATIONS 

2.1 Waste Packaging- RF /DC 001 

2.1.1 Inner Packaging- RF IDC 001 

The typical IDC 001 is a monolithic sludge placed directly into drum bags with no inner 
packaging. 
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2.1.2 Absorbent- RF IDC 001 
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The following absorbents were used at the time of waste packaging. 

1969- 1970: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum26 

3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 
drum bag26 

3 to 5 pounds ofPortland cement (See Section 2.5) on top of sludge in 
inner poly bag26 

~5 pounds of Portland cement (See Section 2.5) on top of outer poly bag26 

Portland cement (See Section 2.5) layered throughout the drums26 

1971 - 1986: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum 
(1971-72) 

Portland cement (See Section 2.5) placed in bottom of rigid liner 
(1972-86) 

3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 
drum bag 

~30 pound of Portland cement (See Section 2.5) in the bottom of the 
poly vinyl chloride (PVC) 0-ring bag 

3 to 5 pounds ofPortland cement (See Section 2.5) on top of sludge in 0-
ring bag (1983-86) 

~5 pounds of Portland cement (See Section 2.5) on top of 0-ring bag 

1971-1982: 1 to 2 quarts ofOii-Dri® (See Section 2.5) on top of outer, sealed 
polyethylene bag. A small number of containers have been identified 
with container within container packaging. During maintenance cleanout 
operations First Stage Sludge was removed from tanks and equipment 
and placed into smaller containers (poly bottles, metal cans, or poly bags, 
etc.). These smaller containers may have been single or double bagged 
prior to placement into the drum29

'
30

. At the present time drums with this 
packaging configuration will not be shipped. They require additional 
solid sampling characterization to confirm that they have the same 
hazardous waste numbers as the rest of the waste stream. In addition, 
TRUCONs IDlllB and ID211B will need to be added to the waste 
stream and approved by CBFO prior to shipping. 

1982- 1986: Vermiculite used to fill space between the sealed polyethylene bag and 
liner 

2002: Aquaset® (See Section 2.5) or vermiculite in varying amounts was added 
to drums of waste during the 3,100 m3 Project recovery operations. 
These drums can have package dates over the entire generation process 
time frame. 

2002 on: AMWTP will add sufficient quantities of absorbent to absorb any 
remaining residual liquid. Addition of absorbent does not impact the 
WMC or HWN designation of the waste. Absorbent may be identified 
outside of expected time frames. Any absorbent expected in the waste 
stream is acceptable provided it does not exceed 50% by volume of the 
container. Absorbents outside of the expected time frames are atypical, 
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but do not impact waste matrix code assignment or hazardous waste 
number assignment24

'
28

. 

2.1.3 Drum Packaging- RF IDC 001 

Note: Lead sheeting is not expected to have been in place to keep the drums at CH 
radiation levels. However, lead sheeting may interfere with AMWTP 's ability to 
characterize or certify waste using either RTR or assay. Drums with lead sheeting 
will not be shipped to WIPP unless characterization and certification can be 
adequately pe1[ormed. 

1971 - 1972: Two polyethylene drum bags26 

Bag closure method "twisted and taped" 26 

1971 - 1972: Polyethylene drum bag and PVC 0-ring bag 
Lead sheeting may have been used to line inside of drum 
Bag closure method "twisted and taped" 

1972 - 1986: 90-mil rigid polyethylene liner or round bottom liner27 

Polyethylene drum bag and PVC 0-ring bag, or a single round bottom 
polyethylene liner placed between the rigid liner and 0-ring bag 

Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

1971 - 1986: Drum stub bags may be identified in containers that were visually 
examined or cored at WMF-63423 

2002 on: 

"Filtered bag" method used for bag closure in drums visually examined 
at Argonne-West as part of the 3,100 m3 Projed 7 

Drums having breached liners, container integrity issues, or as needed for 
optimization, will be overpacked into ten-drum overpack (TDOP) 
configurations. Drums processed through liquid absorption or intrusive 
characterization are expected to have 0 or 1 layer of containment. These 
drums can be shipped under IDIIID or ID211D TRUCONs. 

Varying combinations of drum bags, poly bags, and 0-ring bags were identified during 
INEEL characterization activities, including drums with 0 layers of containment.22 Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact acceptability of the drum. In addition, some drums packaged 1972 and later may not 
include a 1igid liner. 19 The configurations are atypical, but do not impact WMC assignment or 
HWN assignment. 

2. 2 Waste Packaging- RF /DC 002 

2.2.1 Inner Packaging - RF IDC 002 

JDC 002 is a monolithic sludge placed directly into drums bags. There is no inner 
packaging. 
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2.2.2 Absorbent- RF IDC 002 

BNFL-5232-RPT-TRUW -09 
Revision 2 

The following absorbents were used at the time of waste packaging. 

1969- 1970: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum26 

3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 
drum bag26 

3 to 5 pounds of Portland cement (See Section 2.5) on top of sludge in 
inner poly bag26 

~5 pounds of Portland cement (See Section 2.5) on top of outer poly bag26 

Portland cement (See Section 2.5) layered throughout the drums26 

1971 - 1985: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum 
(1970-72) 
Portland cement (See Section 2.5) placed in bottom of rigid liner 
(1972-85) 
3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 

drum bag 
3 to 5 pounds of Portland cement (See Section 2.5) at the bottom of the 

plastic bag 
~30 pound of Portland cement (See Section 2.5) layered throughout the 

drum 
3 to 5 pounds of Portland cement (See Section 2.5) on top of the last 

layer of sludge 
~5 pounds of Portland cement (See Section 2.5) on top of the plastic bag 

1971- 1982: 1 to 2 quarts ofOil-Dri® (See Section 2.5) on top of outer, sealed 
polyethylene bag 

1982 - 1985: Vermiculite used to fill space between the sealed polyethylene bag and 
liner 

2002: Aquaset® (See Section 2.5) or vermiculite in varying amounts was added 
to drums of waste during the 3,100 m3 Project recovery operations. 
These drums can have package dates over the entire generation process 
time frame. Absorbent may be identified outside of expected time 
frames. Any absorbent expected in the waste stream is acceptable 
provided it does not exceed SO% by volume of the container. Absorbents 
outside of the expected time frames are atypical, but do not impact waste 
matrix code assignment or hazardous waste number assignmene4

·
28

• 

2002 on: AMWTP will add sufficient quantities of absorbent to absorb any 
remaining residual liquid. Addition of absorbent does not impact the 
WMC or HWN designation of the waste or the package date. 

2.2.3 Drum Packaging - RF IDC 002 
Note: Lead sheeting is not expected to have been in place to keep the drums at CH 

radiation levels. However, lead sheeting may interfere with AMWTP 's ability to 
characterize or certifY waste using either RTR or assay. Drums with lead 
sheeting will not be shipped to WIPP unless characterization and certification 
can be adequately performed. 

1971 - 1972: Two polyethylene drum bags26 
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Bag closure method "twisted and taped" 26 

1971 - 1972: Polyethylene drum bag and PVC 0-ring bag 
Lead sheeting may have been used to line inside of drum 
Bag closure method "twisted and taped" 

1972- 1985: 90-mil rigid polyethylene liners 
Polyethylene drum bag and PVC 0-ring bag, or single round bottom 

polyethylene liner within the rigid liner 
Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

1971 - 1986: Drum stub bags may be identified in containers that were visually 
examined or cored at WMF-63423 

2002 on: 

"Filtered bag" method used for bag closure in drums visually examined 
at Argonne-West as part of the 3,100 m3 Project17 

Drums having breached liners, container integrity issues, or as needed for 
optimization, will be overpacked into TDOP configurations. Drums 
processed through liquid absorption or intrusive characterization are 
expected to have 0 or 1 layer of containment. These drums can be 
shipped under ID111D or ID211D TRUCONs. 

Varying combinations of drum bags, poly bags, and 0-ring bags were identified during 
INEEL characterization activities, including drums with 0 layers of containment. Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact acceptability of the drum. The configurations are atypical, but do not impact WMC 
assignment or HWN assignment. 

2.3 Waste Packaging - RF /DC BOO 

2.3.1 Inner Packaging- RF IDC 800 

IDC 800 is a monolithic sludge placed directly into drums bags. There is no inner 
packaging. 

2.3.2 Absorbent- RF IDC 800 

The following absorbents were used at the time of waste packaging. 

1985- 1989: Vermiculite used to fill space between the sealed polyethylene bag and 
liner 

2002: Aquaset® (See Section 2.5) or vermiculite in varying amounts was 
added to drums of waste during the 3,100 m3 Project recovery 
operations. These drums can have package dates over the entire 
generation process time frame. 

2002 on: AMWTP will add sufficient quantities of absorbent to absorb any 
remaining residual liquid. Addition of absorbent does not impact the 
WMC or HWN designation of the waste or the package date. 
Absorbent may be identified outside of expected time frames. Any 
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absorbent expected in the waste stream is acceptable provided it does 
not exceed 50% by volume of the container. Absorbents outside of the 
expected time frames are atypical, but do not impact waste matrix code 
assignment or hazardous waste number assignmene4

•
28

• 

2.3.3 Drum Packaging- RF IDC 800 

1985 - 1989: 90-mil rigid polyethylene liners 
Polyethylene drum bag and PVC 0-ring bag 
Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

1985 - 1989: Drum stub bags may be identified in containers that were visually 
examined or cored at WMF-63423

• 

2002 on: 

"Filtered bag" method used for bag closure in drums visually examined 
at Argonne-West as part of the 3,100 m3 Projed 7 

Drums having breached liners, container integrity issues, or as needed for 
optimization, will be overpacked into TDOP configurations. Drums 
processed through liquid absorption or intrusive characterization are 
expected to have 0 or 1 layer of containment. These drums can be 
shipped under ID111D or 102110 TRUCONs. 

Varying combinations of drum bags, poly bags, and 0-ring bags were identified during 
INEEL characterization activities, including drums with 0 layers of containment. Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact acceptability of the drum. The configurations are atypical, but do not impact WMC 
assignment or HWN assignment. 

2.4 Flammability Consideration 

Cyclohexane, 1 ,2,4-trimethlbenzene and I ,3,5-trimethylbenzene are required analytes for 
determining the total flammable volatile organic compounds for transportation. These three 
compounds are not target analytes for the Waste Analysis Plan and are not included on the target 
list for AMWTPs current system. For First/Second Stage Sludge, acceptable knowledge 
information for these analytes will be used for the flammability evaluation. The following values 
are the AK recommended concentrations and are the maximum reported concentrations out of 
over 2,620 samples: 

1 ,2,4-Trimethylbenzene 6.50 ppmv 

1.3,5-Trimethylbenzene 6.00 ppmv 

Cyclohexane 18 ppmv 
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2.5 Tradename Index 

Tradename 

Aquaset 

Oil-Dri 

Ox Out 536 

Portland Cement 

PuriFloc A23 Flocculant 

Chemical Constituents 

Sodium montmorillonite32 

BNFL-5232-RPT-TRUW -09 
Revision 2 

Crystalline silica and clay minerals, e.g. montmorillinite, 
bentonite33 

Water, ammonium bifluoride, and nitric acid35 

Tricalcium silicate, dicalcium silicate, tricalcium aluminate, 
calcium alumino ferrite, gypsum, calcium oxide, 
magnesium oxide, sodium sulfate, potassium sulfate, 
crystalline quartz silica, trace chromium34 

Hydrolyzed polyacrylamide, sodium carbonate, sodium 
sulfite, sodium sulfate, proprietary ingredients, water36 
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3. PROCESS FLOW DIAGRAMS 

This section contains process flow diagrams available for the First/Second Stage Sludge waste 
stream. 
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Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

FEB 0 2 2005 

Mr. Steve Zappe, WIPP Project Leader 
Hazardous Waste Permits Program 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park Drive, Bldg. 1 
Santa Fe, NM 87505 

Subject: Transmittal of Approved Change Notice Number 1 for BNFL Waste Stream 
Profile Form Number BNINW216, Rev. 1, FirsUSecond Stage Sludge 

Dear Mr. Zappe: 

The Carlsbad Field Office (CBFO) has approved the change notice number 1 for BNFL 
Waste Stream Profile Form Number BNINW216, Rev. 1. Enclosed is a copy of the 
approved form as required by Section B-4(b)(1) of the WIPP Hazardous Waste Facility 
Permit No. NM4890139088-TSDF. 

If you have any questions on this matter, please contact me at (505) 234-7357 or (505) 
706-0066. 

Enclosure 

cc: w/o enclosure 
J. Kieling, NMED *ED 
J. Bearzi, NMED ED 
C. Walker, TechLaw ED 
M. Strum, WTS ED 
R. Chavez, WRES ED 
L. Greene, WRES ED 
K. Zbryk, WRES ED 
W. Ledford, CTAC ED 
WIPP Operating Record 
CBFO M&RC 

*ED denotes Electronic Distribution 
CBFO:OCT:KWW:GS:05-0192:UFC 5822.00 

W. Watson, Director 
1ce of Characterization and Transportation 

050202 
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Update for WIPP Operating Record (Change Notice #1) 
First/Second Stage Sludge (BNINW216, Rev. 1) 

Please add the following information to the WIPP Operating Record for Waste Stream Profile 
Form (WSPF) BNINW216, Revision 1. This waste stream is First/Second Stage Sludge and was 
approved by DOE/CBFO on September 17, 2004. 

This WSPF is being revised. The WSPF components are bolded. The updates are: 

1. WSPF, Applicable TRUCON Content Codes and AK Summary, First/Second Stage 
Sludge (BNFL-5232-RPT-TRUW-09), Section 1.2.5, TRUCON Codes 

Add TRUCON Content Codes ID132A, ID232A, ID132B, ID232B, ID132C, ID232C, 
ID132D, and ID232D. These TRUCON Codes will be applied to First/Second Stage 
Sludge, IDC 800 that potentially contain greater than 1% beryllium by weight. 

2. AK Summary, First/Second Stage Sludge (BNFL-5232-RPT-TRUW-09), Section 1.6, 
RCRA Determination, Toxicity 

Insert the following information at the end of the Toxicity Section. 

A portion oftwo RFETS waste streams, RF107.01 and RF139.01, was sent to the Idaho 
National Engineering and Environmental Laboratory (INEEL) for storage and subsequent 
characterization and treatment by the AMWTP. The AMWTP waste stream BNINW216 
includes the IDCs from both of these waste streams and consequently incorporates the 
HWNs from the two RFETS waste streams. The AMWTP has applied EPA HWN D022 
(chloroform), as a conservative measure because chloroform was the only toxicity 
characteristic compound with a UC~ that exceeded the PRQL in headspace gas 
sampling during characterization ofWSPF INW216.001. In addition, even though this 
waste is not ignitable, F003 has been conservatively applied because F003 listed 
constituents were detected in headspace gases. 

3. AK Summary, First/Second Stage Sludge (BNFL-5232-RPT-TRUW-09), Section 1.6, 
RCRA Determination, P and U Listed Codes 

Change paragraph 2 of this section as follows: 

Acceptable knowledge and solid sampling and analysis data indicate the potential 
presence of trace amounts ofberyllium (less than 1% by weight) in IDC 001 and IDC 002 
containers of First/Second Stage Sludge. This characterization is consistent with RFETS 
WSPF RF139.01 that also identifies beryllium as less than 1% by weight for IDCs 001 
and 002. 

Acceptable knowledge and solid sampling data from RFETS WSPF RF107.01 suggest 
that beryllium may exceed 1% by weight for containers of IDC 800. Therefore, in 
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accordance with the WIPP transportation requirements, shipments of IDC 800 containers 
from this waste stream will be limited to 100 Fissile Gram Equivalents (FGE) per 
payload container and 100 FGE per payload package. 

Beryllium contamination is an integral part of the sludge and is not in powder form. It is 
not a commercial chemical product, an off-specification species, a container residue, or a 
spill residue thereof. Therefore, the P-listed waste code (POlS) for beryllium as defined 
in 40 CRF 261.33 was not assigned to the waste. 

4. AK Summary, First/Second Stage Sludge (BNFL-5232-RPT-TRUW-09), Section 1.7, 
Radionuclides 

Delete paragraph 3 of this section that provides the following information: 

137 Cs was detected in Rocky Flats waste during AMWTP NDA confirmatory testing. 
137 Cs and 90Sr were known to have been used at Rocky Flats in small quantities during 
research and analytical activities, but were not expected to be present in detectable 
amounts or at levels that would require reporting. The presence of90Sr is predicted on 
the presence of 137 Cs, and its activity and mass are determined using a default ratio 
scaling factor based on 137 Cs. 

5. AK Summary, References 

Insert the following reference, as number 38, to the list of references, to document the 
Cs/Sr evaluation conducted for update I of this change notice. 

Letter from John A. Ciucci to Joseph A. Legare, Revision 2 For Resolution ofCesium-
137 (Cs-137) Acceptable Knowledge (AK) Discrepancy Between Rocky Flats 
Environmental Technology Site (Site) and Idaho National Engineering and 
Environmental Laboratory (INEEL), 04-RF-01306. 

6. AK Summary, First/Second Stage Sludge (BNFL-5232-RPT-TRUW-09), Section 1.7, 
Radionuclides 

Add the following information. 

AMWTP will employ payload management practices in accordance with the CH-WAC 
for waste stream BNINW216. The estimated total waste volume for BNINW216 is 
443lm3

• The estimated percentage ofthe waste above 100 nCilg is 92%. The estimated 
percentage of waste less than 100 nCilg is 8%. 
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Reason/Justification for the Change 

The preceding information is being added to this waste stream to ensure consistency with IDC 
800 characterization presented in RFETS WSPF RF107.01, and IDCs 001 and 002 
characterization as described in RFETS WSPF RF139.01. 

The current version of this WSPF identifies the entire BNINW216 waste stream as having a 
beryllium concentration ofless than 1% by weight. The RFETS WSPF RF139.01 identifies the 
potential for beryllium in IDC 800 to exceed 1% by weight based on acceptable knowledge and 
solid sampling data. Therefore, AMWTP has requested approval of the TRUCON codes 
identified in Item 1 and update to beryllium, Item 3, as described in Section 1.6, RCRA 
Determination, P and U Listed Codes. The AMWTP will conservatively manage IDC 800 in 
accordance with transportation requirements that limit the FGE to 100 per TRUPACT-11. 

Section 1.6, RCRA Determination, Toxicity, is being updated to include discussion on two 
similar RFETS waste streams, RF107.01 and RF139.01. This update describes the similarities in 
application ofEPA HWNs to the identified waste streams and addresses the differences in EPA 
HWNs applied by the AMWTP. 

Paragraph 3 of Section 1. 7, Radionuclides, is being deleted in order to be consistent with RFETS 
radiological characterization of waste streams. BNFL Inc. had previously written an Acceptable 
Knowledge Discrepancy Resolution (AKR-03-9) to add Cesium-137 and Strontium-90 to all 
RFETS waste streams. This addition was based on the BNFL Inc. physicists' determination that 
there was cesium in the RFETS first stage sludge. RFETS acceptable knowledge had previously 
ruled out Cesium-137 and therefore any computed Strontium-90 as anticipated radionuclides in 
RFETS waste streams. Subsequently, RFETS and BNFL Inc. physicists completed a review of 
spectra for multiple waste streams and concluded that Cesium-137 and computed Strontium-90 
are not present in this waste stream. 

A new paragraph, that addresses payload management, has been added to update the AK 
Summary to current CH-WAC requirements. 

Update for the WIPP Operating Record CBNINW216l certification: 
I hereby certify that I have reviewed this Update for WIPP Operating Record, and it is complete and accurate to the best of my 
knowledge. I understand that this information will be made available to regulatory agencies and that there are significant 
penalties for submitting false information, including the possibility of fines and imprisonment for knowing violations. 

sf ,.:)/.o~-
Date 
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Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

September 17, 2004 

Mr. Steve Zappe, WIPP Project Leader 
Hazardous Waste Permits Program 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park Drive, Bldg. 1 
Santa Fe, NM 87505 

Subject: Transmittal of Approved AMWTP WSPF BNINW216, Revision 1, First/Second 
Stage Sludge 

Dear Mr. Zappe: 

The Department of Energy, Carlsbad Field Office (CBFO) has approved the Advanced 
Mixed Waste Treatment Project (AMWTP), Waste Stream Profile Form (WSPF) 
BNINW216, Revision 1. Enclosed is a copy of the approved form as required by Section B-
4(b)(1) of the WIPP Hazardous Waste Facility Permit No. NM4890139088- TSDF. 

If you have any questions on this matter, please contact me at (505) 234-7357 or 
(505) 706-0066. 

Enclosure 

cc: w/o enclosure 
J. Bearzi, NMED 
J. Kieling, NMED 
C. Walker, TechLaw 
M. Strum, WTS *ED 
R. Chavez, WRES *ED 
L. Greene, WRES *ED 
K. Zbryk, WRES *ED 
W. Ledford, CTAC *ED 
WIPP Operating Record 
CBFO M&RC . 

*ED denotes Electronic Distribution 

CBFO:NTP:KWW:JGW:04-2010:UFC:5822 

W. Watson, Director 
ce of Characterization and Transportation 

0405021A 
: •:.: .: 2 : 2004 
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WIPP WASTE STREAM PROFILE FORM 

Waste Stream Pro:lile Number: BNINW216, Rev. I 
Generator site name: Advanced Mixed Waste Treatment Project Technical contact: Eric Schweinsberg 

Generator site EPA JD: 104890008952 · Technical contact phone number: (208) 557-7164 

Date of Audit report approval by NMED: 12123/2003 

Title, version number, and date of documents used for W AP certification: 
Certification Plan for INEEL CH-TRU Waste, MP-TRUW -8.1, Revision 3, 12/16103. Revision 4 3/4i04, Revision 5 8/18104 
TRUPACT-11 Authorized Methods for Payload Control, MP-TRUW-8.3, Revision I, 2/6103, Revision 2 3/29/04 
Quality Assurance Project Plan, MP-TRUW-8.2, Revision 2, 3/31103, Revision 3 8/1 9/04 

Did your facility generate this waste? DYes ~No If no, provide the name and EPA IDoftbe original generator: 

Rocky Flats Environmental Technology Site, C07890010526 

Waste Stream lnformation1 

IN-W216.875, IN-W216.98, 
IN-W216.99, IN-W228.101, 

IN-W228.102, IN-W228.103, 
WIPP ID: IN-W22U83 Summary Category Group: S3000 

S31 00- Inorganic 
Waste Matrix Code Group: Homogeneous Solids Waste Stream Name: First/Second Stage Sludge 

Description from the WTWBJR: See First/Second Stage Sludge AMWTP Waste Stream Summary, BNFL-5232-RPT-TRUW-{)9, Rev. 2 

· Defense TRU 
Waste: (Ref. 9) 

Number of SWBs 

181Yes 0No Check One: 
Number of 

----~---~~'--------- ~ 

18JCH ORH 

0 

Batch Data report numbers supporting this waste stream characterization: See Characterization Information Summary, Table 5 

D004, 0005,0006, D007,D008,D009,0010,0011, 0022,FOOl,F002,F003,F005, 
List applicab!C EPA Hazardous Waste Codes:2 F006, F007, and F009 

See Reference List, No. 8, Section 1.6 

ApplicableTRUCONContentCodes: IDlllA, IDlllC, ID2JJA, 1D211C,IDIJ ID, 1D2JID 

Acceptable Knowledge 
Jnformation1 

[For the following. enter suppOrting documentation used (i.e., references and dates)] 
Required Program 
Information 

Map of site: 

Facility mission description: 

Acceptable Knowledge Document for INEEL Stored Tnmsuranic Waste- Rocky Flats Plant Waste, 
INEL-96/0280, Rev. 3 AMWTP Number P368A, Section 3, Figme 3-1; DWG-5232-52-0101 Site Plan 
of the Advanced Mixed Waste Treatment Facility 

P368A, Rev. 3, Section 3.1; AMWTP TRU Waste Management Acceptable· Knowledge 
Elements, RPT-TRUW-06,Rev. 1,11/20/03 

Description of operations that generate waste: P36SA, Rev. 3, Section 3.1 

Advanced Mixed Waste Treatment Project Waste Stream Designations, BNFL-
Waste identification/categorization schemes: 5232-RPT-TRUW-12, Rev. I, I l/20/03 

~~~~~~~~==~~--~--------~---P368A, Rev. 3, Section 23; AMWTP TRU Waste Mmiagement.Acceptable 
Knowledge Elements, RPT-TRUW-06, Rev. I; RWMC EDF-837, Estimated 
Earthen and Geofabric Covered TRU Waste Inventory iii the TSA at Radioactive 
Waste Management Complex (RWMC). 8/24/95; Container Inventory Report for 

Types and quantities of waste generated: WMF-629 thru WMF-633, 12124/02 (UI22A) 

Correlation of waste streams generated from the same building and process, as appropriate: ......:.P.=.368=A2,..:R.:.:ev:.:.:..:. 3:...... _______ _ 

Waste certification procedures: 
TRU Waste Certification, MP-TRUW-8.5, Rev. 5, 3.128/03; Rev: 6, 4121i04; Rev. 7, 7/12/04; 
Rev. 8, 8!4104; Rev. 9, 8/12/04 

Required Waste Stream Infonnatlon 

Area(s) and building(s) from which the waste stream wa5 generdted: 

Waste stream volume and time period of generntion: 

First/Second Stage Sludge AMWI'P Waste Stream Summary, 
BNFL-5232-RPT-TRUW-09, Rev. 2 

BNFL-5232-RPT-TRUW-09, Rev. 2 
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Waste generating process description for each building: BNFL-5232-RPT-TRUW-09, Rev. 2 

Process flow diagrams: BNFL-5232-RPT-TRUW-09, Rev. 2 

Material inputs or other information identifYing chemical/radionuclide content and physical waste form: 

First/Second Stage Sludge AMWTP Waste Stream Swnmary 

Which Defense Activity generated the waste: (check one) 

~ 

0 

Weapons activities including defense inertial confinement fusion 

Verification and control technology 

D 
D 

Naval Reactors development 

Defense research and development 

0 Defense nuclear waste and material by products management 0 Defense nuclear material producti(}n 
D Defense rmclear waste and materials security and safeguards and security investigations 

Supplemental Documentation 
Process design documents: 

Standard operating procedures: 

Safety Analysis Reports: 

See P368A, Rev. 3 

See P368A, Rev. 3 

See P368A, Rev. 3 

See P368A, Rev. 3 

Waste packaging Jogs: ......:S:.:ee.::.:..P.:_36:.:8::.A2 ,c:.R.::e::.v:.:. 3=------------------~-----------
Testplanslresearch project reports: ......:S:.:ee.::.:..P.::.3.:::6B:.:A.:;,c:.Rc::ev:..:..:... :..3 _______________________ _ 

Site databases: _:S:.:::ee:.:P3:...::.:68:.:::.:.:A:.!.., R:::..ev:..:·..:.3 ____________________________ _ 

Information from site personnel: -:S:.:::e:::.e~P::.36:::8:.:A~,~R~ev:..:..:... 3:-------------------------

Standardind~trydocumen~: _:S:.:::ee.::.:..P::.36.:.:8:.:A~,~R.::ev:..:..:...3=--------------------------
Previous analytical data: _:S:.:ee.::.:..P:::36:.:8::.A2,..:.R:::ev:.:.::. 3=----------------------=---------

Material safety data sbee~: ......:S:.:ee~P3:..6:.:8:..:.A2,..:.R.::e:.:.v:.:. 3=--------,---,...,-;:-:--:;:--::------------------
Sampling and analysis data from comparable/surrogate Waste: See P368A, Rev. 3 

Laboratory notebooks: ......:Sccee.::...::.P.:.36_8_A_,,cc.R_ev_. 3=------------------------------

Samp!ine and Analysis lnforrnation2 

For the following. when applicable, enter procedure title(s), number(s) and dote(s)) 

RTROperations, JNST- 01-12, Rev. 10 512103, Rev. 11 5/8/03, Rev. 15 9/25/03, Rev.l6 lil3/04, Rev. 17 
Radiography: 2119/04, Rev. 18 7115!04, Rev. 18 FC-1 9(4/04 

Visual Examination Opemting Procedures and Data Reporting, INST -01-34 Rev. 6, 8/13/03, Rev. 6 FC-I, 
8!24/04, Rev. 7, 6123/04. Rev. 8, 7115i04, Rev. 9, 8!9104. Visual examinations have been conducted on 50 
containers from the S3000 summary category group to support establishment of the AMWTP site specifu: 
miscertification rate. None of the containers presented in this WSPF have been selected for visual 
examination by AMWTP. All containers ofSJOOO processed through RTR will be eligible for selection in 

Visual Examination: the ongoing visual examination program. 

Headspace Gas Analysis 
Drum Vent/Headspace Gas Sample Operations, INST -01-13, Rev. 16, 11/5/03, Rev. 16 FC-1, 11/17/03, Rev. 17 

VOCs: 12/11103, Rev. 18,2/4104, Rev. 19, 7/12'04 

Drum Vent!Headspace Gas Sample Operations, JNST-01-13, Rev. 16, ll/5/03, Rev. 16 FC-1, 11/17i03, Rev. 17 
Flammable: 12/11103, Rev. 18,2/4/04, Rev. 19,7/12/04 

Othergases(specify): ......::..:N/:.:A.;_. __________________________ _ 

Homogeneous Solids/SoDs/Gravel Sample Analvsis' 

ACMM-8909, Microwave Assisted Digestion of Homogeneous Solids, Rev. 3, 7/1 l/00, ACMM-2900, 
Determination ofTrace Elem~ by· ICP Atomic Emission Spectrometry, Rev. 44, 8nt00, ACMM-7802, 

Total metals: Determination of Mercury by Cold-Vapor Fluorescence Spectrophotometry, Rev. 8 4/5100. 
PCBs: NIA 

~~~~~~~~--~~~~----~~77~~----------------VOCs: ACMM-9260, VOCs by Gas Chromatography/Mass Spectrometry, Rev. 3, 8/11/00 

ACMM-9441, Determination ofNonhalogenated Volatile Organics by Gas Chromatography, Rev. 4, 
Nonhalogenated VOCs: 8/10/00 

ACMM-92~7;;;:0,'-';S;;V;;OC:;;:;-s~by-;G;-as-Chroma;::;;---:t:-ography:--;-IM;:-;-ass--;S;-pectro--:-m--:etry-, R::-ev-. -:-1 ,-::8/-;:1::7/:::00:.-:-A-::CM::-::-M-::---::-9500::-::-::-. s=-amp-::-le __ _ 

Semi-VOCs: Preparation for SVOCs and PCBs, Rev. 2, 8/1100 . 

Other {specifY): MP-TRVW-825, RCRA Statistical Sampling, Rev. 6 5/01/03, Rev. 7, 8/19/04 
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Waste Stream Profde Form Certification: 
I hereby certizy that I have reviewed the information in this Waste Stream Profile Form, and it is complete and accurnte to the best of my 
knowledge. I understand that this information will be made available to regulatory agencies and that there are significant penalties for 
submitting false information, including the possibility of fmes and imprisonment for knowing violations. 

~ 

~1.--A--H---=--
SignatureD 

NOTE: (I) Use back of sheet or continuation sheets, if required. 
(2) If radiography, visual examination, headspace gas analysis, and/or homogeneous solids/soils/gravel sample analysis were used 

to determine EPA .Hazardous Waste Codes, attach signed Characterization Information Summary documenting this 
determination. 

(3) Homogeneous Solids sample analysis data coUected and analyzed under a certified program authorized by memorandum 
CBFO: NTP:KWW: VW:O 1-1 022: UFC:5822 from Dr. Ines R. T!iay to Ms. Beverly Cook, titled IN EEL Certification Authority 
for Tran'>)JOrtation and C'Jw-.u;terization of Homogt..'lleous Solid (S3000) Waste, dated May 18, 2001. This applies only to the 
data set presented in this WSP.F. Future data sets ,.;n be samplcxl and analyzcxl m1der current certification programs. 

( 4) ACMM-2900 is no longer a certificxl procedure used by the IN EEL. This procedure was used at the time that the solids data 
was analyzed. Any future analysis conducted in support of ongoing lot characterization will utilize ACMM-2901. 

( 5) Standard Waste Boxes (SWBs) are not part of the current AM\'vTP inventory. However, it is possible that drums will be 
loaded into SWBs for shipment, therefore the SWB TRUCONs (JDlliC and ID211C) have been included as available 
TRUCONs. 
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Waste Stream Profile Continuation Sheet 

Reference List: 
1. Acceptable Knowledge Document for INEEL Stored Transuranic Waste- Rocky Flats Plant 

Waste, INEL-96/0280, Rev. 3, February 28, 2003. AMWTP Number P368A 

2. Site Plan of the Advanced Mixed Waste Treatment Facility, DWG-5232-52-0101, Rev. 0, April 
29, 1999. 

3. AMWTP 1RU Waste Management Acceptable Knowledge Elements, BNFL-5232-RPT-JRUW-
06, Rev. 1, November 20, 2003. 

4. AMWTP Waste Stream Designations, BNFL-5232-RPT-JRUW-12, Rev. 1, November 20,2003. 

5. Estimated Earthen and Geofabric Covered TRU Waste Inventory in the TSA at Radioactive 
Waste Management Complex (RWMC), RWMC EDF-837, August 24, 1995 

6. Container Inventory Report for WMF-629 thru WMF-633 (TRIPS query), December 24, 2002. 

7. Advanced Mixed Waste Treatment Facility TRU Waste Certification, MP-TRUW-8.5, Rev. 5, 
March 28, 2003, Rev 6 April 27, 2004, Rev. 7, July, 12 2004, Rev. 8 August 4, 2004, Rev. 9 
August 12, 2004. 

8. Acceptable Knowledge Summary For First/Second Stage Sludge, BNFL-5232-RPT-TRUW-09, 
Rev. 0, January 2003, Rev. 1, August 19, 2004, Rev. 2, September 16, 2004. 

9. Identification of Defense Waste Streams Generated at Rocky Flats Environmental Technology 
Site (RFETS), U. S. Department of Energy memorandum from G. E. Dials to Jessie M .. 
Roberson and John M. Wilcynski, May 20, 1997. 

10. Real Time Radiography Operations, INST-01-12, Rev. 10, May 2, 2003; Rev. 11, May 8, 2003, 
and Rev. 15, September 25; 2003, Rev. 16, January 13, 2004, Rev. 17, February I 9, 2004, 
Rev. 18, July 15,2004, Rev. 18 FC-1, September4, 2004. 

11. Visual Examination Operating Procedures and Data Reporting, INST-01-34, Rev. 6, August 13, 
· 2003, Rev. 6 FC-1, August 24, 2004,Rev. 7, June 23,2004, Rev. 8, July 15,2004, Rev. 9, 

August 9, 2004. · 

12. Drum Vent!Headspace Gas Sample Operations, INST-01-13, Rev. 16, November 5, 2003, Rev. 
16 FC-1, November 17, 2003, Rev. 17, December 11,2003, Rev. 18, February 4, 2004, Rev. 
19, July 12, 2004. 

13. Microwave Assisted Digestion of Homogeneous Solids, INEEL Analytical Laboratories 
Department Analytical Chemistry Methods Manual, ACMM-8909, Rev. 3, 7/11/00 

14. Determination of Trace Elements by ICP Atomic Emission Spectrometry, INEEL Analytical 
Laboratories Department Analytical Chemistry Methods Manual, ACMM-2900, Rev. 4, 
8/7/00. 

15. Determination of Mercury by Cold-Vapor Fluorescence Spectrophotometry, INEEL Analytical 
Laboratories Department Analytical Chemistry Methods Manual, ACMM-7802, Rev. 8, 
4/5/00 

16. VOCs by Gas Chromatography/Mas Spectrometry, INEEL Analytical Laboratories Department 
Analytical Chemistry Methods Manual, ACMM-9260, Rev. 3, 8111/00 
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17. Determination ofNonhalogenated Volatile Organics by Gas Chromatography, INEEL Analytical 
Laboratories Department Analytical Chemistry Methods Manual, ACMM-9441, Rev. 4., 
8/10/00 

18. SVOCs by Gas Chromatography/Mass Spectrometry, INEEL Analytical Laboratories Department 
Analytical Chemistry Methods Manual, ACMM-9270, Rev. 1, 8/17/00 

19. Sample Preparation for SVOCs and PCBs, INEEL Analytical Laboratories Department 
Analytical Chemistry Methods Manual, ACMM-9500, Rev. 1, 8/1/00 

20. RCRA Statistical Sampling, MP-TRUW-8.25, Rev. 6, May 1, 2003, Rev. 7, August 19,2004. 

21. INEEL Certification Authority for Transportation and Characterization of Homogeneous Solid 
(S3000) Waste, U. S. Department of Energy Carlsbad Area Office memorandum from Dr. 
Ines R. Triay to Ms. Beverly Cook, CBFO:NIP:KWW:VW:Ol-1022:UFC:5822, May 18, 
2001. 

22. Waste Isolation Pilot Plant Hazardous Waste Facility Permit, New Mexico Environment 
Department, NM4890139088-TSDF, Current to January 15,2004. 

23. Contact-Handled Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant, U. 
S. Department of Energy, Carlsbad Field Office, Waste Isolation Pilot Plant, DOEIWIPP 02-
3122, Rev. 0.1, July 25, 2002. 

24. Waste Stream Profile Form INW216.001-First/Second Stage Sludge, BBWI, May 24, 2001. 

25. Hazardous Waste Code Determination/or First/Second Stage Sludge Waste Stream (IDCs 001, 
002, 800}, INEEUEXT-01-00015, Rev. 2, May 2001. 

26. NMED Approval of the Advanced Mixed Waste Treatment Project Final Audit Report, Audit A-
03-05 Waste Isolation Pilot Plant EPA J.D. Number NM4890189088, Letter from Sandra Y. 
Martin to Dr Ines Triay, Manager Carlsbad Field Office and Dr. Steven Warren, President 
Washingtion TRU Solutions LLC, Dated December 23,2003. 
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Characterization Information Summary 

LotNumber: --~B~N~I~N~VV~2~16=---------------------

SQA Date: ?Jn bJf 
SQAO si ature indicates tha the information presented ~thi/ package is consistent with 
analytical batch reports. 
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Characterization Information Summary 

ization Description: 

The AM P has compiled AK information for the First/Second Stage Sludge waste stream as 
the WlPP W AP and WlPP WAC. ln addition, the AMWTP has conducted 

confrrmato testing using real time radiography, visual examination for establishment of site 
specific mi certification rate, headspace gas sampling and analysis, and radioassay. To fulfill the 
solid samp ng confrrmation data requirement for this profile, the AMWTP used W AP compliant 
solid samp ·ng data co11ected in support oflNEEL's WSPF 1NW216.001 as preliminary samples 
and as the quired ("n") samples to determine the mean concentrations and the upper confidence 
levels (UC 90s) for toxicity characteristic compounds and to assign and/or confirm hazardous 
waste code . · 

The statisti a] assessment of the preliminary sample data presented in the lNEEL 3,100 m3 

Project rep~rt, Hazardous. Waste Code Determination for First/Second Stage Sludge Waste 
Stream (ID s 001, 002, 800), lNEEL/EXT-01-00015, Rev. 2 dated May 2001, indicated that at 
least five ( ) drums required coring and sample analysis in accordance with the WAP. Seven 
drums, two more than required, were randomly selected, cored and analyzed from the entire 
available p<ppulation to characterize this waste stream. Analytical data from the seven 
containers, ~ummarized in Tables 2 through 4 of this profile, satisfy the "n" required sample data 
for the chatpcterization for all drums that were available for sampling as part of the IN EEL 3,100 
m3

. The following requirements and rationale justify this conclusion. 

Section B2j2a in the W AP states: 

The 'freliminary estimates will be made by obtaining a preliminary number of samples 
fro"f the waste stream or from previous sampling from the waste stream. Preliminary 
estil'(lates will be based on samples from a minimum of 5 waste containers. Samples 
collected to establish preliminary estimates that are selected, sampled, and analyzed (in 
acc~dance with applicable provisions of the WAP) may be used as part of the required 
nu er of samples to be collected. The applicability of the preliminary estimates to the 
was e stream to be sampled shall be justified and documented. 

· Justificatiorl and documentation of the prelimmary estimates involve compliance with the · 
following b~llets from the WAP, Section B2-2a: 

. • I There is documented evidence that the waste containers for the preliminary 

1

1 estimate samples were selected in the same random manner as is chosen for the 
required samples. . 

The seven s~ples used to characterize the waste were randomly selected. The random selection 
process is dpcumented in JNEELIEXT-01-00015. 

• I There is documented evidence that the method of sample collection in the 
! preliminary estimate samples were identical to the methodology to be employed for 
I the required samples. 
! 

I 
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Characterization Information Summary 

The seven ~rums randomly selected from the First/Second Stage Sludge waste stream were core 
sampled in :accordance with theW AP under a sampling program certified May 18, 2001. The 
seven-drurri data set was accepted as characterization data for INEEL's WSPF, INW216.001. 

• There is documented evidence that the method of sample analysis in the 
preliminary estimate samples were identical to the analytical methodology 
employed for the required samples. 

The seven randomly selected drums were analyzed under INEEL 'sWAP compliant program. 
The data were accepted as characterization data for INEEL's WSPF, INW216.001. At the time 
of characterization, trans- I, 2-dichloroethylene was not listed in theW AP as a target analyte for 
headspace gas or solid samples. It was added as a target analyte for both types of analyses in 
January 2001. Sufficient data is available to determine that trans-1, 2-dichloroethylene is not 
present in this waste stream. This compound is not identified in AK documentation as a 
constituent of Rocky Flats Plant waste and has not been detected in 25% or more of the samples 
collected from any RF waste including the First/Second Stage Sludge waste. The AMWTP bas 
conducted solids sampling and analysis of First/Second Stage Sludge wastes to demonstrate the 
solids sampling process. Random selection was not conducted at the time, because the only 
population available for sampling wa~ a very limited group of containers that bad already been 
processed through real time radiography and radioassay. Trans-1, 2-dichloroethylene was 
included' as a target analyte in this solids sampling analytical data for a sample collected in July 
2003 and was not detected.' The sampling conducted on the small population of First/Second 
Stage Sludge waste was for the purposes of demonstrating AMWTP's ability to co11ect solid 
samples and not for the purposes of characterizing the entire waste stream. Furthennore, the 
samples collected were not used to satisfy the requirements of the W AP for preliminary data 
estimates, only for the purpose of demonstration. 

• There is documented evidence that the validation of the sample analyses in the 
preliminary estimate samples were comparable to the validation employed for the 
required samples. In addition, the validated samples results shall indicate that all 
sample results were valid according to the analytical methodology. 

The analytical results were obtained in accordance with W AP required analytical methods and 
were valid. Validation of the analytical data was performed in compliance with the W AP. 

The above discussion demonstrates that the sample set meets the bulleted conditions identified in 
the W AP for use as preliminary data and the required number of samples. The seven-drum data 
set is being used as preliminary data for this waste stream. The validation of the sample analyses 
was performed under the INEEL's WAP compliant program as required for the required "n" 
samples. 
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Characterization Information Summary 

Reconciliation with Data Quality Objectives 

J certifY by signature (below) that sufficient data have been collected to determine the following Program-required waste 
parameters: 

WSPF# BNINW216 
Data Quality Objective Yes No N/A Comment 
I. Have all containers in the Jot been assigned an appropriate .,/ 

Waste Matrix Code? 
2. Have waste material parameter weights been established .,/ 

for each container in the Jot? 
3. Does each waste container of waste contain TRU .,/ 

radioactive waste? 
4. Have mean concentrations, UC~0 values for the mean .,/ 

concentration, standard deviations, and the number of samples 
collected for each VOC in the headspace gas of waste 
containers in the waste stream lot been evaluated against the 
constituent hazardous waste number assi_gnments? 
5. Has the potential flammability of TRU waste headspacc .,/ 

_gases been evaluated for the lot? 
6. Have mean concentrations, UCLw for the mean .,/ 

concentrations, standard deviations, and number of samples 
collected for VOCs, SVOCs, and metals in the waste str~ 
(if applicable) Jot been evaluated against the constituent 
hazardous waste number assignments? 
7. Does the waste stream exhibit a toxicity characteristic (TC) .,/ 

under 40 CFR Part 261 Subpart C? 
8. Can the waste stream be classified as hazardous or .,/ 

nonhazardous at the 90--percent confidence level? 
9. Have a sufficient number of waste containers been visually .,/ 

examined (as a QC check on radiography) to determine with a 
reasonable level of certainty that the UCLw for the 
miscertification rate is less than 14 percent for the summary 
category group? 
I 0. Was an appropriate packaging configuration and Drum .,/ 

Age Criteria (DAC) applied and documented in the headspace 
gas sampling documentation and was the drum age criteria 
met prior to samplin_g? 
1 I. Have all TICs been appropriately identified and reported .,/ 

_in accordance with the requirements of Section B3-l for the 
lot? 
12. Have the overall completeness, comparability, and .,/ 

.representativeness QAOs been met for each of the analytical 
and testing procedures as specified in Sections B3-2 through 
B3-9 for the lot? 
I 3. Have the PRQLs for all analyses been met for the lot? .,/ 
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Characterization Information Summary 

Table lA. Headspace gas summary data. 
Number Upper 

of 90% 
Number Samples Ma:xi- Standard confidence 

of above Transfor mum Mean Deviation limit PRQL 
ANALITE Samples MDL• -mation _(ppmv) {pjlm~ .li>I>_m!l (ppmv) (ppmv) 

I ,1-Dichloroethane< 15 I 
natural 

2.03 0.437 0.446 0.592 230 
Jog 

I ,1-Dichloroethylene• 15 2 
square 

root 
2.37 1.46 0.470 1.63 3.16 

I ,I ,I-Trichlorothane< 15 10 
square 

root 
7.17 3.85 2.34 4.66 3.16 

I ,I ,2-Tiichloro-1,2,2-
15 0 1.40 1.26 0.177 b 10 

Trifluoroethane 
none 

1,1,2,2-
15 0 4.80 4.18 0.786 b 10 

Tetrachloroethane 
none 

I ,2-Dichloroethane 15 0 none 1.75 1.57 0.152 b 10 

Acetone' 15 3 
natural 

3.07 2.33 0.502 2.50 4.61 
Jog 

Benzene' 15 2 
natural 

2.15 0.21 0.606 0.422 2.30 
log 

Bromoform 15 0 none 1.35 1.11 0.199 • 10 
Butanol 15 0 none I 1.6 9.81 1.47 b 100 
Chlorobenzene 15 0 none 3.85 3.33 0.659 • 10 

Carbon tetrachloridec 15 I 
natural 

1.69 0.919 0.247 1.01 2.30 
Jog 

Chloroform 15 0 none 2.10 1.92 0228 • 10 
cis-1,2-

15 0 none 2.60 2.10 0.634 b 10 
Dichloroethy 1ene 

Ethyl benzene< 15 I square 
root 

3.18 1.96 0.562 2.15 3.16 

Ethvl ether 15 0 none 325 231 1.19 . 10 

m&p-Xylene' 15 1 
natural 

3.32 1.36 0.630 1.58 4.61 log 

Methanol' 15 1 
natural 

3.53 2.45 0324 2.57 4.61 
log 

Methyl ethyl ketone 15 0 none 820 6.24 2.49 • 100 
Methyl isobutyl 

15 0 none 11.6 10.1 127 b 10 ketone 

Methylene chloride< 15 1 
natural 

2.54 0.845 0.472 1.01 230 log 
o-Xvlene 15 0 none 4.15 4.03 0.152 b 10 
Tetrachloroethylene 15 0 none 4.85 3.75 1.40 • 10 
Toluene 15 0 none 3.55 2.93 0.786 • 10 
trans-1,2-

15 0 none 2.70 2.46 0203 • 10 Dichloroethvlene 

Trichloroethy lene• 15 4 
natural 

2.67 0.881 0.836. 1.17 2.30 log 

EPA Code 

NiA 

N!A 

FOOl!F002• 

Foo2• 

N!A 

N/A 

F003• 

Foo5• 

N/A 
N/A 

F002a 

FOOJ4 

D022d 

NIA 

NIA 

N/A 

FOo3• 

FooJ• 

N/A 

N/A 

F001/F002• 

F0034 

F0011F0021 

Foo5• 

N!A. 

FOOI/F002• 

Did the data ven:l'y the Acceptable Knowledge Yes Y' No -:--------'---
a. When a measurement is reported as below detection, one-half the analysis method detection limit (MDL) is used Note that the 

MDL for a given analyte may vmy from sample to sample. 

b. The means and ~ani deviation presented are the mean and standard deviation oftbe method detection limits (after dividing 
by 2). All measurements are below detection, therefore the uwer 90% confidence limit is not calculated. 

c. All values are presented as transformed values. 

d. The HWNs for these co 
. ofheadspace 8amJl 

Statistics Performed b ~:/_J,!;_'-1~3_-;r;_;::;;_ r=-1_!---. <i,__ '<+-+-:"""'- Date: ----'9'--L-~---+--=-..'--
e 'If £,'Itt r .J"" 
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T bl 18 H d d t t t f 1 . d tifi d a e . ea !space gas summary a a - en a IVeJy 1 en 1e d compoun s. 

Maximum Observed Estimated #Samples 
Tentatively Identified Compound Concentrations (ppmv) Containing TIC %Detected 

None detected during analysis N/A N/A N/A 

Did the Data verify the Acceptable Knowledge Yes ./ No N/A 

If no, descnoe the basis for assigning the EPA Hazardous Waste Codes: N/A 
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Table 2. Metals summary data.8 

WSPF# BNINW216 

ANALYrE # Samples• #Samples Trans- Max- Mean SD (mglkg) UCL,. (mglkg) RTL 
above MDL formation imum (mglkg) (mglkg) 

(mg/Jq:) 

AJsenicd 7 7 natural log 1.19 0.464 0.498 0.735 4.61 

Bariumd 7 7 natural log 4.58 3.72 0.463 3.97 7.60 

Cadmiumd 7 7 natural log 5.35 2.15 1.91 3.19 3.00 

Cluomium 7 7 none 290 171 101 225 100 

Lead" 7 7 natural Jog 7.82 4.97 2.07 6.10 4.61 

Mere~ 7 7 natural log 0.742 -1.32 1.47 -0.522 1.39 

Selenium 7 7 none 0.490 0287 0.160 0.374 20 

Silver 7 7 none 200 103 72.5 142 100 

Antimonvd 7 7 natural log 4.79 2.10 1.81 3.09 N/A 

Berylliumd 7 7 natural log 7.86 5.87 1.66 6.77 N/A 

Nickel 7 7 none 310 177 902 226 N/A 

Thalliumd 7 5 natural log 1.55 0.002 1.30 0.708 N/A 

Vanadiumd 7 7 natural log 3.05 2.57 0323 2.75 N/A 

Zincd 7 i '7 natural log 7.31 525 1.45 6.04 N/A 

Did the data verify the Acceptable Knowledge? Yes ./ ----- No 

If no, describe the basis for assigning the EPA Hazardous Waste Codes. 
a. Homogeneous Solids sample analysis data collected and analyzed wtder a certified program authorized by memorandum 

CBFO:NfP:K WW: VW:Ol-1 022:UFC:5822 from Dr. Ines R. Triay to Ms. Beverly Cook. titled INEEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid (S3000) Waste, dated May 18, 2001. The data used in support ofWSPF 
INW216.001 is being presented in this WSPF. 

b. The seven solid samples were collected under a W AP certified program during the 3,100 m1 Project to satisfY "n", the calculated number of 
required waste containers to be sampled, were used as preliminary and as the required samples fur this WSPF. The data were originally 
presented in INEEUEXT-01-00015 in support ofWSPF INW216.001 and are included in this WSPF in tables 2, 3, 3A, 4, and 4A. 

c. These HWNs were assigned to the waste stream based upon acceptable knowledge and have been retained for thls waste stream even though 
the data did not confinn the presence above the regulatory threshold limit 

d The maximum, mean, SD, UCL,o, and RTL are presented as trnnsformed values. 

Statistics Performed by: ~~ 
Signature f:itt"' Date: , Te;'~~e'~ 

EPA Code 
(0004-11) 

0004. 

ooos• 
D006 

0007 

0008 

0009" 

DOlO' 

DOll 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 
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Table 3A. Total VOC summary data.e,h 
ANALYTE # # Maximum Mean SD UCI-.o Limit Limit 

Samples' Samples (mglkg) (mg!kg) (mglkg) (mg!kg) RTL PRQL 
above (mglkg) (mg!kg) 
MDL 

1 1-Dichloroethylene 7 0 0.12 0.109 0.008 b 14 N/A 

(trans )-1 ,2- 0 NIA N/A N/A N/A NIA N/A 10 
Dichloroethylene• 
1 I 1-Trichloroethane 7 3 3.00 0.804 1.09 1.99 NIA 10 
1 1 .2i-Tetrachloroethane 7 0 0.095 0.109 0.008 b N/A 10 

I ,I ,2-Trichloro-1 ,2,2- 7 0 0.12 0.109 0.008 b NIA 10 
Trifluoroethane 
1 1.2-Trichloroethane 7 0 0.12 0.109 0.008 • N/A 10 
i ,2-Dichloroethane 7 0 0.12 0.109 0.008 b 10 N/A 
Acetone 7 0 0.90 0.735 0.156 b N/A 100 

Benzene 7 0 0.12 0.109 0.008 b 10 10 
Bromoform 7 0 0.12 0.109 0.008 • N/A 10 
Butanol 7 0 6.5 5.36 I.JJ b N/A 100 
Carbon disulfide 7 0 0.12 0.109 0.008 • N/A 10 
Carbon Tetrachloride 7 I 4.8 0.779 1.77 b 10 10 
ChlorobenZene 7 0 0.12 0.109 0.008 b 2000 10 
Chloroform 7 0 0.12 0.109 0.008 b 120 N/A 

Ethvl benzene 7 0 0.12 0.109 0.008 b NIA 10 
Ethyl ether 7 0 1.05 0.879 0.182 b N/A 100 
!so butanol 7 0 3.00 2.46 0.534 b NIA 100 
Methanol 7 3 7.8 3.54 3.11 6.93 N/A 100 
Methyl ethyl ketone 7 0 2.15 1.79 0.381 b 4000 100 
Methvlene chloride 7 1 0.28 0.134 0.065 • NIA 10 
m-Xylene 7 I 0.50 0259 0.107 b N!A 10 
o-Xvlene 7 I 0.50 0259 0.107 b N/A 10 
p-Xvlene 7 0 0.12 0.109 0.008 ~ N/A 10 
Tetrachloroethylene 7. I 0.8 0.21 0.260 . 14 10 
Toluene 7 I 026 0.131 0.058 • NIA 10 
Trichloroethylene 7 I 0.36 0.147 0.094 . 

10 10 
T richlorotri11uromethane 7 I 0.36 0.147 0.094 • N/A 10 
Vinvl chloride 7 0 0.12 0.109 0.008 b 4 N/A 

Did the data verify the Acceptable Knowledge? Yes _-' ____ _ 
No-----

If no, describe the basis for assigning the EPA Hazanlous Waste Codes. 

EPA Code 

N/A 
N/A 

F001/F0021 

N/A 
F002• 

N/A 
NIA 
F003' 
Foos• 
N/A 
N/A 
N/A 
FOOI/F0021 

F002" 
N/A 
N/A 

NIA 
NIA 
F003' 
N/A 
FOOJIF0021 

F003 
F003 
FOOJ 
FOOIIF0021 

F005' 
FOOIIF0021 

NIA 
NIA 

a. When a measuiement is reported as below detection, one-half the analysis method detection limit {MDL) is used. Note that the MDL for a 
given analyte may vary from sample to sample:.. 

b.· The mean and standard deviation presented are the mean and standard dev;;.tion of the method detection limits (after dividing by 2) since aD 
measurements or all but one measurement are below detection. Thaeforc, there are no degrees of freedom associated with the I statistic and 
the upper 90% confidence limit cannot be calculated. 

c. For toxicity characteristic w8stes, the TC limit expressed as the Regulatory Threshold Limit (RTL) iS used. For listed wastes, the Prograni 
Required Quantitation Limit (PRQL) is used. 

d. (trans)-1,2-Dichloroethylene was not a target compound at the time the solids data was collected for INW216.001. It was not detected as a "riC 
in the solid waste stream, and is not above the UCL,o of the PRQL in headspace gas and is not indicated as a potential compound by AK. 
Therefore, sufficient data has been collected to determine that (trans)- I ,2-Dichloroethylene is nol present in this waste s1ream. 

e. Homogeneous solids sample analyses data collected and analyzed under a certified program authorized by memorandum 
CBFO:NTP:KWW:VW:Ol-1022:UFC:5822 from Dr. lnes R Triay to Ms. Beverly Cook, titled INEEL Certification Authority for 
Transportation and Olaracterization of Homogeneous Solid (S3000) Waste, dated May 18,2001. The data used in support ofWSPF 
INW216.001 is being presented in this WSPF. 

f. The seven solid samples were collected under a W AP certified program during the 3, l 00 mJ Project to satisfy "n", the calculated number of 
required waste containers to be sampled, were used as preliminary and as the required samples for this WSPF. The data were originally 
presented in 1NEEUEXT-0!..()()0J5 in suppnr1 ofWSPF INW216.001 and are included in this WSPF in tables 2, 3, 3A, 4, and 4A 

g. Tbese HWNs were assigned to the waste stream based upon accq>table lmowledge and have been retained for this waste stream even though 
the data did nol confirm the presence above the regulatory threshold limit 

b. No transformations were performed on this data-set because thae were not a sufficient number of detects in any of the sample sets. 

·Statistics Performed byc;!./~Cf!!IE;•,.qm... Date: q (t 1-&t/ 
Signature 
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T bl 38 T t I VOC a e . oa summary d t t t f I "d ffi d a a - en a tvety 1 en 1 e d a compoun s. 

Tentatively Identified Maximum Observed· Estimated #Samples 
Compound Concentrations (ppmv) Containing TIC %Detected 

None N/A N/A NIA 

Did the Data verify the Acceptable Knowledge Yes v" No N/A 

If no· descnbe the basis for assigning the EPA Hazardous Waste Codes: N/A 
a. Homogeneous Solids sample analysis data collected and analyzed under a certified progrnm authorized by memorandum 

CBFO:NTP:K WW: VW:Ol-1 022:UFC:5822 from Dr. Ines R. Triay to Ms. Beverly Cook, titled INEEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid (S3000) Waste, dated May 18, 200 I. The data used in support of WSPF 
INW216.001 is being presented in this WSPF. 
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T bl 4A T t I SVOC a e oa summary a ' . 
# Limit Limit 

# Samples Maximum Mean SD UCL,. 
RTL PRQL 

Analyte 
Samples' Above (mglkg) (mglkg) (mglkg) (mgfkg) 

(mgfkg) (mglkg) 
MDL 

I) -Dichlorobenzene 7 0 0.115 0.115 0 b N/A 40 
(ortho-
Dichlorobenzene) 
1 ,4-Dichlorobenzene 7 0 0.12 0.12 0 b 150 N/A 
2 4-Dinitrophenol 7 0 0.010 0.010 0 . N/A 40 
2 4-Dimtrotoluene 7 0 O.o75 0 0.08 . 2.6 NIA 
Cresols(o, m, D) 7 0 0.115 0.115 0 • 4000 40 
Hexachlorobenzene 7 ] 0.78 0206 0.253 • 2.6 . N/A 
Hexachloroethane 7 0 0.12 0.12 0 • 60 NIA 
Nitrobenzene 7 0 0.12 0.12 0 • 40 40 
Pentaclorophenol 7 0 0.05 0.05 0 b 2000 N/A 
Pvridine 7 0 1.5 126 0.271 b 100 40 

Did the data verify the_ Acceptable Yes ../ No 
Knowledge? 
If no describe the basis for assigning the EPA Hazardous Waste Codes. N/ A 

Notes: 
N! A = not applicable. PCBs, listed in this table as Aroclors are not expected constituents of this waste stream based on AK. 
a. Sum of the Aroclors is to be less than 50 ppm · 
b. Homogeneous Solids sample analysis data co!Jected and analyzed under a certified program authorized by memor.mdum 

CBFO:NTP:KWW:VW:OI-1022:UFC:5822 from Dr.lnes R Triay to Ms. Beverly Cook, titled INEEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid ($3000) Waste, dated May 18,2001. The data used in support ofWSPF 
JNW216.001 is being presented in this WSPF. . 

EPA 
Code 

N/A 

N/A 
N/A 
N!A 
NIA 
NIA 
N/A 
N/A 
N/A 
NA 

c. The seven solid samples were collected under a W AP certified program during the 3,100 m3 Project to satisfy "n", the calculated number of 
required waste containers to be sampled, were used as pn:liminary and as the required samples fur this WSPF. The data were originally 
presented in INEEl./EXT-01-00015 in support ofWSPF INW216.001 and are included in this WSPF in tables 2, 3, JA, 4, and 4A 

d. No transfonnations were perl"onned on this data set because there were not a sufficient number of detects in any of the sample sets. 

§~ Statistics Performed by~~~ (Jr Jift8Hrif:rte: __ r;_j_,_1..:_/_o_cf __ 
Signature 
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T bl 48 T t I SVOC S a e . oa ummary d t t t f 1 "d ffied a a - en a lVeJy 1 en 1 d a compoun s. 

Tentatively Maximum Observed #Samples 
Identified Compound Estimated Concentrations (mg/kg) Containing TIC %Detected 

Bis(2-ethylhexyl)phthalateb 3.5 . 6 86% 

Fluorantheneb 9.5 3 43% 

Pentachlorobenzene 0.36 1 14% 

Phenanthrene 1.1 2 28%c 

·. Phenol 0.67 1 14% 

Pheno1.2-Nitro 0.4 1 14% 

Pyrene 0.2 I 14% 

Did the Data verify the Acceptable Knowledge Yes ./ No 

If no, descnoe the basis for assigning the EPA Hazardous Waste Codes: N/A 

• Homogeneous Solids sample analysis data collected and analyzed under a certified program authorized by memorandum 
CBFO:NTP:KWW:VW:OI-1022:UFC:5822 from Dr.lnes R Triay to Ms. Beverly Cook, titled IN EEL Certification Authority for 
Transportation and Characterization of Homogeneous Solid (S3000) Waste, dated May I 8, 2001. The data used in support ofWSPF 
INv.(216.001 is being presented in this WSPF. · 

'.Both oftbese constituents are on the 40 CFR Part 261 Appendix Vlll list and exceed 25% within the waste stream. Both constituents have 
either K codes (Hazardous waste from specific sources) or U codes (discanled commercial chemical products). These K and U codes are not 
applicable to waste generated at the Rocky Flats Plant, therefore the detection of these TICs does not result in additional HWNs. These 
constituents will be added to the target analyte list for future analysis of First/Second Stage Sludge waste. 

"" Tile '" detected for phenanthrene was incorrectly reported as I 8% in the initial WSPF BNlNW2 I 6. Phenanthrene is not listed in 40 CFR Part 
261 
Appendi~ VITI, tht:refore no further action is required for this constituent. 
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T bl 5 C a e . 1 . f orre ation o contamer 1 enti b catiOn num ers to d k ata pac age. 

Headspace 
Gas Solid Solid 

Sampling Visual Sampling Analysis 
Container Data RTRData RAData Examination Data Data 
Number Package Package Package Data Package Package Packageb 

IDRF741200655" N/A N/A N/A N/A NIA' ACL00004 

IDRF74120188l" N/A N/A N/A N/A NIA' ACL00003 

IDRF741202lll" N/A N/A N/A N/A N!N ACL00003 

IDRF74 1202216" N/A N/A NIA N!A N!A' ACL00004 

IDRF741202390" NIA NIA N/A N/A NIA' ACL00004 

IDRF741205311" NIA N/A NIA N/A N/A' ACL00004 

IDRF741205324" N/A NIA N/A NIA N!N ACL00004 

10000135 HSG03-00290 RTR03-00001 ASY03-00306 N/A N/A N/A 

10000147 HSG03-00316 RTR03-00005 ASY03-00259 N/A N/A N/A 

10000161 HSG03-00282 RTR03-00007 ASY03-00104 N/A N/A N/A 

10000162 HSG03-00282 RTR03-00007 ASY03-00105 N/A N/A N/A 

10000171 HSG03-00291 RTR03-00001 ASY03-00307 N/A N/A N/A 

10000299 HSG03-00297 RTR03-00017 ASY03-00357 N/A N/A N/A 

10000353 HSG03-00287 RTR03-000J7 ASY03-00309 NIA N/A N/A 

10000379 HSG03-00312 RTR03-00060 ASY03-00261 N/A N/A N/A 

10000461 HSG03-003 10 RTROJ-00026 ASYOJ-00271 N/A N/A N/A 

10000464 HSG03-0031 I RTR03-00026 ASY03-00272 N/A N/A N/A 

10000472 HSG03-00312 RTROJ-00028 ASY03-00266 N/A N/A N/A 

10000474 HSG03-00313 RTR03-00028 ASY03-00266 N/A N/A N/A 

10000478 HSG03-00313 RTR03-00028 ASY03-00266 N/A N/A N/A 

10000490 HSGOJ-00312 RTR03-00028 ASY03-00266 N/A N/A N/A 

10000492 HSG03-003 I I RTROJ-00028 ASYOJ-00272 NIA NIA N/A 

a. For drums not cha!acterized by AMWTP, only the solids data will be presented in the WSPF, and these drums will not be entered into 
WWIS. 

b. An ACL Solids Data Package is composed of four separate reports. For example, ACL00004 contains ACL00004M, ACL00004N, 
ACL00004S, and ACL00004V. 

c. Solid sampling data have not been reevaluated by AMWTP. Tbe solids data set being used to support this waste stream profile form 
was the one used to support the 3 I 00 m' WSPF for INW2 I 6.00 I. Solid sampling data package infonnation was not presented in 
INW216.00J. 
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Ta bl 6 e . RTRN E f summary o · pro 1 1te Items an dAK fi r con 1rma Ion. 

RTR 
Container Prohibited Visual Examination AK 
Number Items* Prohibited Items• Confirmationb,c 

10000135 
None N/A"d Complete 

10000147 
None N/A Complete 

10000161 
None N!A Complete 

10000162 
None NIA Complete 

10000171 
None N/A Complete 

10000299 
None N/A Complete 

10000353 
None N/A Complete 

10000379 
None N/A Complete 

10000461 
None N/A Complete 

10000464 
None N/A Complete 

10000472 
None N/A Complete 

10000474 
None NIA Complete 

10000478 
None N/A Complete 

10000490 
None N/A Complete 

10000492 
None N/A Complete 

a. See Table 5 for the associated RTR and Visual examinations. None of the listed containers contain prohibited items as defined by 
. Section B-lc of the Advanced Mixed Waste Treatment Project Quality Assurance Project Plan (QAPjP), MP-TRUW-82. 

b. Acceptable Knowledge confinnations for RTR and visual examinations are conducted by an Acceptable Knowledge Expert on every 
drum by completing a checklist for each RTR and visual batch. This checklist can be accessed through the batches listed in Table 5. 

c. None of these drums have aYE in lieu ofRTR examination. 

d. N/A indicates that a visual examination was not conducted on the container. None of the containers jm:sented in this WSPF have been 
selected for visual examination by AMWTP. 

e. The absence of prolubited items is determined and documented through acceptable knowledge and confirmation activities. 
Radiogmphy or visual examination is performed on each container in this waste stream as a confirmation activity. 
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Table 7. Sample identification number cross-correlation table. 

Container Headspace Gas Solidified 
Number Sample Number3 Sample Number(s) 

IDRF741200655 N/A ID0293881IMI, ID0293881 lVI, ID0293881 IV2 

IDRF741201882 N!A ID02261811Ml, ID02261811Vl, ID02261811V2 

IDRF741202121 N/A ID01047411M1, ID01047411V1, ID0104741 IV2 

IDRF741202216 N/A ID02298211M I, ID02298211 V 1, ID02298211 V2 

IDRF741202390 NIA ID0315731IMI, ID0315731 1V1, ID031573IIV2 

IDRF741205311 N!A. ID00208611MI, ID00208611Vl, ID00208611V2 

IDRF741205324 N/A ID003818l1Ml, ID003818i IVl, ID00381811V2 

10000135 HSG03-00290B9 NIA 

10000147 HSG03-00316Bl 1 NIA 

10000161 HSG03-00282C4 NIA 

10000162 HSG03-00282C5 NIA 

10000171 HSG03-00291 C7 NIA 

10000299 HSG03-00297C8 NIA 

10000353 HSG03-00287C5 NIA 

10000379 HSG03-00312BI5 NIA 

10000461 HSG03-0031 OB& NIA 

10000464 HSG03-0031ICIO NIA 

10000472 HSG03-00312Bl4 NIA 

10000474 HSG03-00313Cl4 N/A 

10000478 HSG03-00313Cll N/A 

10000490 HSG03-00312B13 N/A 

10000492 HSG03-00311 C6 N/A 

a. The AMWTP headspace gas unit is an on-line sampling and analysis system. The analysis events 
are sequentially numbered within each batch, but the sample number is not a unique number. The number 
presented in this table is a combination of the batch number (HSGOJ-00290) and the sequential instrument ID 
used in the batch for reporting (B9). This combination _is unique and wiiJ allow traceability back to the data as 
collected and reported. 
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LIST OF ACRONYMS AND ABBREVIATIONS 

acceptable knowledge 

Advanced Mixed Waste Treatment Project 

Bechtel BWXT Idaho, LLC 

contact-handled 

combustibles, plastic, and rubber 

Curium 

Cesium 

depleted uranium 

Environmental Protection Agency 

eririched uranium 

Federal Regulations 

hazardous waste number 

item description code 

Idaho National Engineering and Environmental Laboratory 

potassium 

non-destructive assay 

neptunium 

polychlorinated biphenyl 

plutonium 

poly vinyl chloride 

Resource Conservation and Recovery Act 

Rocky Flats Environmental Technology Site 

real-time radiography 

strontium 

standard waste box 

ten-drum overpack 

TRUPACT-II Content Code 

Transuranic Waste Baseline Inventory Report 

uranium 

Waste Acceptance Criteria 

Waste Analysis Plan (Attachment B ofthe WIPP Hazardous Waste Permit) 

Waste Isolation Pilot Plant 

Waste Matrix Code 

Waste Stream Profile Form 

IV 



REFERENCES 

BNFL-5232-RPT-TRUW-09 
Revision 2 

1. BBWI 2003. Acceptable Knowledge Document for INEEL Stored Transuranic Waste
Rocky Flats Plant Waste. INEL-96/0280, Rev. 3. AMWTP AK Number P368A 

2. BNFL 2003. Waste Stream Profile Form (WSPF) BNINW216 for First/Second Stage 
Sludge. 

3. BNFL 2003. Advanced Mixed Waste Treatment Project Waste Stream Designations. BNFL-
5232-RPT-TRUW-12 (formerly AMWTP-EDF-199). AMWfP AK Number P393A 

4. BNFL 2003. AMWTP TRU Waste Management Acceptable Knowledge Elements. BNFL-
5232-RPT-TRUW-06. AMWfP AK Number P400A 

5. BBWI 2003. Waste Stream Profile Form INW216.001-First/Second Stage Sludge, WSPF 
Update for WIPP Operating Record, dated February 19,2003. AMWTP AK Number P217A 

6. DOE 2003. TRUPACf-11 Content Codes (TRUCON). DOEIWIPP 89-004. 

7. DOE 1995. DOE Waste Treatability Group Guidance. DOE/LLW-217. 

8. DOE'CAO 1995. Transuranic Waste Baseline Inventory Report. U.S. Department of 
Energy, Carlsbad, New Mexico. CA0-94-1005. 

9. RMRS 2003. Backlog Waste Reassessment Baseline Book, Chapter WF55. March 12, 2003. 
AMWTP AK Number P052A 

10. RFETS 1990. Building 774 Set Up Log Book. 1973-1990. AMWTP U043A 

11. RFETS 1997. Rocky Flats Environmental Technology Site RCRA Permit. C0-97-05-30-01. 
June 30, 1997. 

12. BNFL 2003. Determination of Radioisotopic Content in TRU Waste Based on Acceptable 
Knowledge. BNFL-5232-RPT-TRUW-07. Revision 2 AMWTP AK Number P398A 

13, BBWI 2001. Hazardous Waste COde Determination for First/Second Stage Sludge Waste 
Stream (IDCs 001,002, 800). Arbon, R. E. INEEUEXT-01-00015. May 2001. AMWTP 
AK Number P219A 

14. AK Resolution Check1ist (Form 1070), Form Number AKR-03-8 

· 15. AK Resolution Checldist (Form 1070), Form Number AKR-03-9 

16. AK Resolution Checklist (Form 1070), Form Number AKR-03-10 

17. AK Resolution Checldist (Form 1070), Form Number AKR-03-18 

18. AK Resolution Checklist (Form 1070), Form Number AKR-03-22 

19. AK Resolution Checklist (Form I 070), Form Number AKR-03-25 

20. AK Resolution Checklist (Form 1070), Form Number AKR-03-30 

2L AK Resolution Checklist (Form 1070), Form Number AKR-03-33 

22. AK Resolution Checklist (Form 1070), Form Number AKR-03-38 

23. AK Resolution Checldist (Form 1070), Form Number AKR-04-41 

24. AK Resolution Checklist (Form 1 070), Form Number AKR-04-46 

v 



BNFL-5232-RPT-TRUW-09 
Revision 2 

25, INEEL 200 I. Response to New Mexico Environment Department Concern with IDC 002. 
Letter to Idaho Department of Environmental Quality. September 27. AMWTP AK Number 
C208A 

26. U119A. Rocky Flats Characterization (1954-1980). T.L. Clements, Jr. and G. Ross Darnell. 
EDF-RWMC-761, July II, 1994. 

27. AK Resolution CheckJist (Form 1070), Form Number AK.R-04-50 

28. AK Resolution Checklist (Form I 070), Form Number AKR-04-64 

29. AK Resolution CheckJist (Form 1070), Form Number AKR-04-76 

30. AK Resolution Checklist (Form 1070), Form Number AKR-04-77 

31. U084A. RF- Waste Stream and Residua] Identification and Characterization Building 778, 
Version 3.0, January 1991. 

32. Material Safety Data Sheet for Aquaset, Fluid Tech Inc. (P40IA), 08/01/2001. 

33. Material Safety Data Sheet for Oil-Dri, Oii-Dri Corporation of America, 03/15/1993. 

34. Material Safety Data Sheet for Portland Cement, Lone Star Industries Inc., 06/05/1992. 

35. Material Safety Data Sheet for Ox Out 536; ChemClean Corporation, 03/05/1999. 

36. Material Safety Data Sheet for PuriFloc A23; Van Waters & Rogers Inc., 08/1989. 

37. Acceptable Knowledge lRUITRM Waste Stream Summaries, RMRS-WIPP-98-100, Section 
7.31, Profile No. RFI39.01, Rev. 0. 

vi 



BNFL-5232-RPT-TRUW-09 
Revision 2 

CROSS REFERENCE TABLE 
Source documents (e.g., C037, P052, etc.) referenced in the Acceptable Knowledge Document for 
INEEL Stored Transuranic Waste- Rocky Flats Plant Waste, Revision 3, INEL-96/0280. 
AMWTP AK Number 368A are included in the AK record for the INEEL 3,100 m

3 
Project. The 

same source documents have been added to the AMWTP AK record under the new reference 
numbers. 

INEEL reference numbers used in the Acceptable Knowledge Document for IN EEL Stored 
Transuranic Waste- Rocky Flats Plant Waste, Revision 3, INEL-96/0280 AMWTP P368A in 
Section 23.0, First/Second Stage Sludge, are listed in the table below. The AMWTP reference 
numbers corresponding to the INEEL reference numbers provide a crosswalk for the reader to the 
applicable AMWTP source document. 

IN EEL AMWTP IN EEL AMWTP IN EEL AMWTP 
Ref No. Ref No. Ref No. Ref No. Ref No. Ref No. 

C031 C031A P052 P052A P219 P219A 

C063 C063A P0 53 P053A P226 P226A 

C065 C065A P061 P061A P227 P227A 

C154 C154A P062 P062A P240 P240A 

C175 C175A P065 P065A P280 P280A 

C184 C184A P068 P068A P303 P303A 

C196 C196A P076 P076A P321 P321A 

C200 C200A P077 P077A P322 P322A 

C202 C202A P078 P078A P323 P358A 

C203 C203A P079 P079A P324 P359A 

C208 C208A P080 P080A U029 U029A 

C224 C224A P109 P109A U030 U030A 

P001 P001A P113 P113A U043 U043A 

P004 P004A P122 P122A U047 U047A 

P012 P012A P124 P124A U053 U053A 

P013 P013A P125 P125A U059 U059A 

P014 P014A P126 P126A U060 U060A 

P015· P015A P141 P141A U092 U092A 

P016 P016A P164 P164A U093 U093A 

P022 P022A P189 P189A U104 U104A 

P024 P024A P194 P194A 

P033 P033A P198 P198A 

P042 P042A P200 P200A 

P043 P043A P217 P217A 
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Acceptable Knowledge Summary 

First/Second Stage Sludge 
1. WASTE STREAM DESCRIPTION 

1.1 Waste Stream Number 
BNINW216 

1.2 Basic Waste Stream Information 

1.2.1 Waste Stream Name 

First/Second Stage Sludge 

1.2.2 Point of Generation 

Rocky Flats Plant -Liquid Waste Treatment Area of Building 774 

1.2.3 Waste Stream Volume4 

21,304 Containers (4431 m3
) 

IDC 001: 9,440 containers (1964 m3
) 

IDC 002: I 1, 786 containers (2,451 m3
) 

IDC 800: 78 containers ( 16 m3
) 

1.2.4 Generation Dates4 

1969- 1988 (Advanced Mixed Waste Treatment Project [AMWTP] facility has 
confirmed containers of waste from 1971- 1988. Based on some inventory 
data, AMWTP has some waste packaged as early as 1969. The waste in the 
years 1969 and 1970 contain some First/Second Stage Sludge based on 
inventory information with container prefixes and weights consistent with 
those expected for First/Second Stage Sludge. This will be confirmed 
during retrieval and characterization activities.) 

- 1988 - Present: Package dates later than 1988 will be associated with some containers. 
These more recent package dates are the result of repackaging activities 
(i.e., visual examinations, intrusive sampling, or liquid absorption 
activities). There is no additional First/Second Stage sludge generation 
occurring at the INEEL 

1.2.4.1 /DC Specific Generation Dates" 

IDC 001: 1969 through 1986 (AMWTP facility has confirmed containers of waste 
from 1971- 1986.) 

IDC 002: 1969 through 1985 (AMWTP facility has confirmed containers of waste 
from 1971- 1985.) 
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IDC 800: 1985 through 1988 (AMWTP facility has confirmed containers of waste 
from 1985 - 1 988. ). 

1.2.5 TRUCON Codes3
' s. 6 

IDIIIA, ID2IIA 

IDI 1 I C, ID21 IC (Standard waste boxes [SWBs] only) 

IDI 1 10, ID21 ID 

1.2.6 TWBIR Information 8 

IN-W216.875, IN-W216.98, IN-W216.99 
IN-W228.101, IN-W228.102, IN~W228.103, IN-W228.883 

1.2. 7 Summary Category Group 3• 
7 

S3000 Homogeneous Solids 

1.2.8 Waste Matrix Codes 3• 
7 

S312 1 - Waste Water Treatment Sludge (IDC 00 I, IDC 002) 
Waste Matrix Code (WMC) S312I consists of>5001o by volume secondary sludge, or 

filtercake from wastewater treatment processes or heavy metal sludges resulting from recovery 
processes. 

S3150 - Solidified Homogeneous Solids (IDC 800) 
WMC S3150 consists of>50% by volume solidified forms. An example is sludge waste 

that is immobilized with cement and cured into a solidified form. 

Two waste matrix codes have been assigned to this waste stream because the 
immobilization process for this waste stream was changed in 1986. Prior to 1986 the first/second 
stage sludge was placed into a drum with Portland cement. 1be excess liquid was immobilized 
but a solid monolith was not formed. Subsequent to 1986 the sludge was co-fed into a drum with 
a diatomite and Portland cement mixture, which formed a solid monolith after curing. 

1.2.9 Waste Matrix Code Group 

S31 00- Inorganic Homogeneous Solids 

1.3 Waste Stream Description 

1.3.1 Description 

The First/Second Stage Sludge waste stream consists of drums containing First Stage 
Sludge (Item Description Code [IDCJ 001), Second Stage Sludge (IDC 002); or Solidified Sludge 
...., Bldg 774 (IDC 800). 

2 
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Table 1-1. Physical Waste Form Descriptions for First/Second Stage Sludge. 

TWBIR IDC WMC Description 
Number(s) 

IN-W216.875 001 3121 This waste consists of immobilized materials generated 
IN-W216.98 from first-stage treatment operations in Rocky Flats Plant 
IN-W216.99 (RF) Building 774. Aqueous liquids coming into the 

process originated from Building 771 recovery operations. 
The liquids were made basic with sodium hydroxide to 
precipitate iron, magnesium, etc. that also carried down 
the relatively smaJJ precipitate of plutonium and 
americium hydrated oxides. The precipitate was filtered 
to produce a sludge (_IDC 001 ), which was placed in a 
drum with Portland cement. Beginning in 1979, sludge 
waste from second-stage treatment was combined with 
first-stage sludge. The combined sludges were also 
assigned IDC 001. JDC 001 was discontinued in 1986 
when the immobilization process changed, and has since 
been assigned IDC 800. 

IN-W228.101 002 3121 This waste consists of immobilized materials generated 
IN-W228.102 from second-stage treatment operations in RF Building 
IN-W228.103 774. Aqueous liquids to be treated originated from first-
IN-W228.883 stage treatment and from numerous buildings on plant site. 

The liquids were treated in the same manner as the liquids 
from the first stage, and the resulting sludge (IDC 002) 
was placed into a drum with Portland cement. Prior to 
1973, second-stage sludge may contain miscelianeous 
debris, as identified by visual examination and RTR 
inspections of IDC 002 containers. The following types 
of debris have been examined: Ce1lulosic debris, Plastic 
debris, Leaded rubber gloves, Rubber debris18

, Rubber 
gloves, and Metal debris. AK indicates that up until 1973 
items such as the fo11owing may have been present in 
second stage sludge (IDC 002). These items have not 
been confirmed through characterization activities and are 
as follows: electric motors, bottles containing residual 
liquid chemical wastes and mercury, mercury batteries, 
and lithium batteries. 

IN-W216.875 800 3150 The process that produced sludge from RF Building 774 
IN-W216.98 (IDC 800) was the same process as that which generated 
IN-W216.99 IDC 001. The difference between the two IDCs was the 
IN-W228.101 immobilization process. For IDC 800, the sludge was co-
IN-W228.1 02 fed into a drum with a diatomite and Portland cement 
IN-W228.103 mixture, which formed a solid monolith after curing. · 
IN-W228.883 

IDC 800 is most accurately described by the combination 
ofTWBIR numbers for IDC 001 and IDC 002, therefore 
all TWBIR numbers associated with IDC 001 or IDC' 002 
were applied to IDC 800. 

3 
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In accordance with Attachment B of the Waste Analysis Plan (WAP), a waste stream is 
defined as waste material generated from a single process or from an activity that is similar in 
material, physical form, and hazardous constituents. The aqueous sludge wastes from Building 
774 were generated from a carrier precipitation and immobilization process and are similar in 
material and physical form (sludge mixed with diatomite and Portland cement). The feed streams 
to the process did not change appreciably over time, and therefore the cemented sludge wastes are 
similar in hazardous constituents. 

1.4 Process Description 

1.4.1 Areas of Operation 

When Building 774 was built in 1952, its primary purpose was to treat radioactive 
aqueous waste from Building 771. Later, aqueous wastes from numerous buildings on plant site 
were trealed in Building 774. Production and production support processes in Buildings 371, 
444,447,559, 707, 771, 776, 777,779, 865, and 883 generated liquid wastes which were treated 
in Buildir:g 774. Building 774 was a combination batch continuous processing operation with a 
two-stage carrier precipitation process. Aqueous liquid wastes were treated using neutralization, 
precipitaLon, flocculation, and clarification processes. The settled solids were then filtered and 
immobilized. 

1.4.2 Waste Generating Process 

Most of the aqueous wastes from Building 771 entered the Building 774Iiquid waste 
processing facility by vacuum transfer through the process waste system. 

Acid wastes containing large quantities of metal ions that were insoluble in basic 
solutions, or chloride ions that were corrosive to the process equipment, were neutralized with 
sodium hydroxide (between 2.5 and 12). The purpose of this process was to remove the metal 
hydroxide solids prior to the succeeding flocculation and clarification processes. The precipitated 
solids were sent through vacuum filtration. · 

Acid waste containing only sma11 quantities of metal ions that were insoluble in basic 
solutions and caustic wastes containing large quantities of un-dissolved solids were mixed with 
ferric sulfate and calcium chloride reagents and the pH adjusted as necessary with sodium 
hydroxide. The solids (mainly ferric hydroxide) settled to the bottom of the tank, and the liquid 
was decanted into the feed tank for the succeeding precipitation and clarification process. The 
solids were sent through vacuum filtration. 

Liquid waste solutions that were relatively free of solids were mixed with the decanted 
solution fJOm the previously described batch precipitation processes and the filtrate from the 
rotary dru::n vacuum filter. These combined wastes were drained into a flash mixer tank where 
the decontaminating chemical reagents were introduced. The mixture from the flash mixing 
vessel flowed into the flocculator where anionic polyelectrolyte flocculent (PuriFioc A2336

.J
7

) 

was added. The mixture then flowed into the clarifier where the floc was aJJowed to settle out. 
The clarifier supernatant liquid was pumped to the second stage treatment process. The 
precipitate at the bottom of the tank flowed into the slurry tank awaiting vacuum filtration. 

Slurry from the first stage treatment was drawn through diatomite filter media by a 
vacuum inside a rotating filter drum. The filter media and trapped solids were continually 
scraped off the drum filter and fed into a 55-gallon drum. Portland cement was added to the 
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bottom of the drum prior to placing sludge into the drum. Portland cement may also have been 
added on top of the sludge. 

The slurry from second stage was kept separate from the first stage slurry up until I 979 
(IDC 002). Even during this time frame, there was commingling of liquids between the two 
stages. The effluent from the first stage process required further treatment by second stage 
process, and the filtrate from the rotary drum vacuum filter was fed back to first stage treatment 
Beginning in 1979, slurry from the first and second stage treatment was combined prior to 
filtration. The combined sludge was assigned IDC 001. 

Treated effluent from the first stage processes, filtrate from the second stage vacuum 
filter; liquids from the waste treatment process drains, and other wastes from numerous other 
buildings were received into second stage treatment. In the batch radioactive decontamination 
process, ferric sulfate and calcium chloride reagents were added, and a flocculating agent was 
also added near the end of the mixing cycle. The supernatant liquid was decanted into treated 
waste holding tanks. The floc that settled to the tank bottom was then sent through vacuum 
filtration. · 

The continuous radioactive decontamination process accepted low chemical content 
process wastes, primarily water and detergent from the laundry facility. This process was 
identical in process chemistry to first stage treatment. The treated liquid was pumped into 
holding tanks. The settled solids were sent through vacuum filtration. 

In a process identical to first stage sludge, slurry from the second stage treatment was 
drawn through diatomite filter media by a vacuum inside a rotating filter drum. The filter media 
and trapped solids were continually scraped off the drum filter and fed into a 55-gaHon drum. 
Portland cement was added to the bottom ofthe drum prior to placing sludge into the drum. 
During processing of second stage sludge, several layers of cement may have been added 
between layers of sludge. Portland cement may have also been added to the top of the sludge. 

Beginning in 1979, slurry from first and second stage treatment was combined prior to 
filtration, and the sludge was assigned IDC 00 I. 

In I 986, the process for immobilizing first and second stage sludges was changed. 
Sludge waste generated under the new immobilization process was assigned IDC 800. Processing 
of first and second stage sludges through treatment, precipitation, and filtration did not change. 
However, as the sludge was scraped off the drum filter, it was co-fed into a drum with a diatomite 
and Portland cement mixture which formed a solid monolith after curing. Assignment of IDC 001 
was discontinued at this time. 

1.4.3 Process Flow Diagram 

See Figure 3-1. 

1.4.4 Material Inputs/Waste Material Parameters 

1.4.4.1 Materia/Inputs- RF /DC 001 

The most common wastes that entered first stage treatment were: 

• Plutonium ion column effluent 
• Americium ion column effluent 
• Thiocyanate waste solution 

5 
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• Caustic scrubber solution 
• Part V waste solutions (nitric, sulfuric, and hydrofluoric acids) 
• Nitric acid distillate from feed evaporator 
• Water distillate from peroxide precipitation filtrate evaporator 
• Steam condensate 

The following compounds were used during recovery operations in Building 771 and 
may be present in IDC 00 I. 

• Nitric Acid • Magnesium 

• Aluminum nitrate • Sodium peroxide 

• Calcium fluoride • Potassium iodate 

• Pota~sium hydroxide • Hydrogen fluoride 

• Ferrous sulfamate • Sodium nitrate 

• Sulfuric acid • Hydrochloric acid 

• Hydrogen peroxide • Hydrofluoric acid 

• Calcium • Sodium hypochlorite 

• Magnesium oxide • Potassium fluoride 

Aqueous wastes containing complexing agents were handled separately and were not 
mixed with these aqueous waste streams. 

1.4.4.1 Materiallnputs-RF IDCOOl 

Second stage treatment handled liquids that were treated by first stage treatment, 
decanted liquids from Tank 40 (slurry holding tank), and low-level or nonradioactive aqueous 
process wastes from numerous buildings on plant site. Most of the wastes transferred to second 
stage treatment by the process waste system were only accepted until August 1984 when the 
precipitation process in Building 374 went on Jine. After that time, the wastes from Buildings 
771 and 774 given below continued to be transferred to Building 774 second stage treatment 
through the process waste system. Wastes from the remaining buildings also continued to be sent 
to Building 774 by tanker after August 1 984. 

Table 1-2., Wastes feeding Second Stage Sludge treatment. 

Source Building Materials 

111 Process liquid waste 

122 Medical decontamination wash down 

123 Acidic solutions, process waste water, and standards and sample waste 

331 Filter sludge and antifreeze solution 

334 Ammonium persulfate, copper sulfate, etchants, and cleaners 

371 Ammonia hydroxide, potassium hydroxide, and process waste water 

443 Lithium chloride solution and water treatment additives 

444 Process waste water (acidic), waste plating acid 

447 Process waste water 

460 Process waste water 

551 35% hydrogen peroxide, high in tin content 
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Source Building 

553 

559 

690 

705 

707 

750 

771 

774 

776 

778 

779 

865 

881 

883 

886 

889 

991 

Materials 

Sulfuric acid, baking soda, calcium chloride 
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Standards, caustic scrubber solution, acid wastes, and process waste water 

Acid solutions 

Ox Out 536 (water, annnonium bifluoride, and nitric acidi5 

CaJcium fluoride solution and acid solutions 

Hydrochloric acid and trisodium phosphate 

Process waste water (residual chemicals, blow down water, decon water) 

Floor wash down and silver recovery effluent 

Ammonia hydroxide, ethanol, hexane, acid solutions, and process waste water 

Laundry waste water, suma cleaner (acid bath/nitric acid)31
, and rinse 

water/battery acid 

Acidic and basic solutions and process waste water 

Acid solutions, scrubber effluent, polishing solution, and process waste water 

Acid solutions, standards, samples, ammonium chloride, and process waste 
water 

Acid solutions, Ox Out 536 (water, annnonium bifluoride, and nitric acidi5
, 

and process waste water 

Ferric chloride, detergents, and process waste water 

Equipment decontamination water 

Acidic and basic solutions and water samples 

1.4.4.3 Material Inputs- RF /DC 800 
Inputs for solidified sludge are the same as those for frrst stage sludge and second stage sludge 
described above. 

1.4.4.4 Miscellaneous Items 

Misce11aneous items are those items that have been identified during characterization 
activities that are not consistent with expectations based on process descriptions. They appear in 
a sma11 p<."fcentage of the waste stream containers and constitute a sma]) percentage ofthe waste 
within the container and summary category group and other determinations are not impacted. 

Visual examination and Real-Time Radiography (RTR) inspections of RF !DC 001 
containers have identified the fol1owing items: 

• Ce1Ju1osic debris 

• Plastic debris 
• Leaded rubber gloves and aprons 
• Rubber debris18

, Rubber gloves 
• Metal Debris 
• Filters (metal alloy and cel1u1osic) 
• Inorganic liquid (see section I .5) 
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Visual examination and RTR inspections ofiDC 002 containers have identified the 
following items: 

• Cellulosic debris 
• Plastic debris 
• Leaded rubber gloves 
• Rubber debris 18

, Rubber gloves 
• Metal debris 
• Inorganic liquid (see section 1.5) 

AK indicates that up until 1973 items such as the following may have been present in 
second stage sludge (IDC 002). These items have not been confirmed through characterization 
activities. 

• electric motors 
• bottles containing residual liquid chemical wastes and mercury 
• mercury batteries 
• lithium batteries 
• radioactive sources (until 1979) 

Visual examination and RTR inspections of IDC 800 containers have identified the 
following items: · 

• Ce11u1osic debris 
• Plastic debris 
• Leaded rubber gloves 
• Lead tape 
• Rubber debris18

, Rubber gloves 
• Metal bol.t 
• Inorganic liquid (see section 1 .5) 

1.4.4.5 Waste Material Parameters 

Table 1-3. Waste material parameters for First Stage Sludge (RF IDC 001). 

Potential Waste Material Parameter Description 

Steel_(packaging material) 55-gallon drum 

Plastics (packaging material) 90 mil drum liner, 0-ring bag, drum bag, 
filtered ba~, drum stub bags, poly bott1es29

, 

. poJy ba_gs2 

Other Inorganic Materials Portland cement"·", vermiculite, Oil-Dri®", 
Aquaset®" 

Other Metals Lead sheets or lead tape 

Iron-based metals/alloys Metal cans29 

Inorganic Matrix First Stage Sludge 

•. The presence of Portland cement may not be detected since the majority of the Portland cement will be located at 
the bottom of the drum. Weights reported by both RTR and visual examination are expected to include most of the 
Portland cement as Inorganic Matrix. 

"· See Section 2.5 for chemical description of Trademark Names. 
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Table 1-4. Waste Material Parameters for Second Stage Sludge (RF IDC 002). 

Potential Waste Material Parameter Description 

Steel (packaging mateiial) 55-gallon drum 

Plastics (packaging material) 90 mil drum liner, 0-ring bag, drum bag, 
filtered bag, drum stub bag 

Other Inorganic Materials Portland cementa.b, Oii-Dri®b, vermiculite, 
Aquaset®b 

Other Metals Lead sheets or lead tape, electric motors, 
batteries 

Inorganic Matrix Second Stage Sludge 

• The presence of Portland cement may not be detected since the majority of the Portland cement will be located 
at the bottom of the drum and layered throughout. Weights reported by both RTR and visual examination are 
expe<ted to include most of the Portland cement as Inorganic Matrix. 

b See Section 2.5 for chemical description of Trademark Names. 

Table 1-5. Waste material parameters for Solidified Sludge- Bldg 774 (RF IDC 800). 

Potential Waste Material Parameter Description 

Steel (packaging material) 55-gallon drum 

Plastics (packaging material) 90 mil drum liner, 0-ring bag, drum bag, 
filtered bag, drum stub bag 

Other Inorganic Materials Vermiculite, Aquaset®a 

Inorganic Matrix Solidified Sludg_e- Bldg 774 

•. See Section2.5 for chemical description of Trademark Names. 

1.5 Prohibited Items 

The absence of prohibited items is determined and documented through acceptable 
knowledge and historical confirmation activities. The following item is expected in this waste 
based upon the above review. 

• Liquid waste (waste shall contain as little residual liquid as is reasonably 
achievable by pouring, pumping and/or aspirating, and internal containers shaH 
contain Jess than 1 inch or 2.5 centimeters ofliquid in the bottom of the container. 
Total residual liquid in any payload container (e.g., 55 gaBon drum or standard 
waste box) may not exceed I percent volume of that ~ontainer) 

The following items have been determined as not present in this waste through review of the AK 
record. 

• Non-radionuclide pyrophoric materials, such as elemental potassium 

• Hazardous wastes not occurring as co-contaminants with TRU mixed wastes (non
mixed hazardous wastes) 

• Wastes incompatible with backfill, seal and panel closure materials, container and 
packaging materials, shipping container materials, or other wastes 
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• Wastes with polychlorinated biphenyls (PCBs) not authorized under an EPA PCB 
waste disposal authorization 

• Wastes exhibiting the characteristic of ignitability, corrosivity, or reactivity (EPA 
Hazardous Waste Numbers ofDOOI, 0002, or 0003) 

Excess residual liquid is a common prohibited item identified during RTR and visual 
examination in this waste stream. Other prohibited items are expected to be very rare. 1 Drums 
with excess residual liquid will be treated by adding absorbent prior to shipment. Drums with 
other prohibited items wiiJ be treated or rejected as appropriate. Drums with prohibited items will 
not be part of the waste stream shipped to WIPP. 

1.6 RCRA Determination 

1.6.1 EPA Hazardous Waste Numbers1 

11.6.2 

Toxicity Codes: 0004, 0005, 0006, D007, D008, 0009, DO 1 0, DO II, 0022 

Listed Codes: FOOI,F002,F003,F005,F006,F007,andF009 

Hazardous Determination 

Ignitability: 

The waste is a solid and does not meet the definition of ignitability (000 1) as defined in 
40 CFR 261.21. Originally the generator (RF) assigned the F003 code for the non-halogenated, 
non-toxic F003 constituents (acetone, methanol, and xylene). These compounds are listed for 
their ignitability. The source wastes containing the F003 constituents were not mixed with any 
other listed (FOOl, F002, F004, or F005) constituents or wastes at the point of generation in the 
laboratory. None of the F003 compounds had a 90% confidence level in either the headspace gas 
samples or the solid samples greater than the PRQL, but all of the compounds except for 
methanol were detected in one or more of the headspace gas samples for these drums. Meihanol 
and xylene were both detected in one or more solid samples.5 The F003 waste streams also were 
·discarded into the Process Waste Transfer System (PWTS) as non-hazardous wastewaters, i.e., 
diluted with water and flushed at the point of generation. Therefore, it was determined during the 
3,100 m3 Project that the F003 waste was rendered non-ignitable prior to subsequent discharge 
and aggregation within the liquid waste stream destined for sludge generation. 

Corrosivity: 

Under 40 CFR 261.22, a solid waste exhibits the characteristic of corrosivity if a 
representative-sample of the waste has either of the following properties: 

• It is aqueous with a pH less than or equal to 2, or greater than or equal to 12.5, as 
determined by a pH meter using Method 9040 in "Test Methods for Evaluating Solid 
Waste, Physical and Chemical Methods, "EPA Publications SW-846. 

• It is a liquid and corrodes steel (SAE 1 020) at a rate greater than 6.35 ·mm (0.240 
inch) per year at a test temperature of 55 degrees Celsius (130 degrees Farenheit) as 
determined by its test method specified in National Association of Corrosion 
Engineer (NACE) Standard TM-01-69 as standardized in SW-846. 
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The waste stream does not meet the characteristic of corrosivity (D002) as defined. The 
waste is not an aqueous liquid. As has been determined by radiography and VE, none of the 
drums to be shipped contain 20% by volume, aqueous waste. Since 20% by volume is required in 
order to measure pH, the corrosive characteristic does not apply. 

The First/Second stage sludge waste stream does not meet the definition of liquid in 
making a determination of corrosivity toward steel because the waste is not a liquid. A 
knowledge-based determination is allowable when determining whether or not the waste stream is 
a liquid relative to corrosivity under the Federal Register (FR), 50 FR 18372, dated April 30, 
1985. It is stated in the FR, "EPA believes that, for the purposes of the characteristic of 
ignitability and corrosivity, it will generally be obvious whether or not the waste is a liquid." 
Residual liquid may be present in some drums, but only drums with liquids below the WIPP 
waste acceptance criteria (WAC) ceiling will be shipped to WIPP. 

Reactivity: 

The waste stream does not meet the characteristic of reactivity (D003) as defined under 
RCRA 40 CFR 26I.23. The waste materials are stable and will not react violently with water, 
form potentially explosive mixtures with water, or generate toxic gases, vapors or fumes when 
mixed with water. The materials do not contain sulfides and are not capable of detonation or 
explosive reaction. 

The waste may contain trace quantities of cyanide derived from electroplating wastes, 
and containers with residual amounts of liquid chemical wastes added to the process waste stream 
(as opposed to piped waste water). Only trace amounts of cyanide are expected in the waste 
stream feed and would not cause the resulting waste to be reactive. Based on the levels of 
concentration of cyanide in the feed waste, the alkalinity of the sludges (9 to I I pH) and the 
presence of metals (e.g., Feu, Cu~2, At\ cyanide is not available for release because alJ free 
cyanide exists as stable metal complexes. 

Second-stage sludge generated before I 973 may contain lithium batteries. However, the 
batteries are spent/used and therefore not reactive. The following rationale support the decision 
to not assign EPA hazardous waste codes D003 (reacti.vity) or DOOI (ignitability) to this waste 
stream due to the potential presence oflithium batteries.25 

• Lithium metal, which is highly reactive with water, was used as an anode in lithium 
alkaline batteries. As the battery discharges, the lithium metal is converted to lithium 
oxide, which is not reactive. The materials in this waste group are therefore neither 
ignitable (DOOJ) nor reactive wastes (D003) due to the potential presence of batteries. 

• Considering the cost oflithium batteries in this time frame (pre-1973), there is no 
reason a user would replace and discard a lithium battery until the voltage dropped. 
One of the important features oflithium batteries is the constant voltage (i.e., flat 
discharge curve),which lasts until all of the lithium has been converted into a non
reactive lithium compound. At that time, virtually none of the lithium is present in 
the reactive metallic state and there is a sharp voltage drop. 

• The lithium contained in batteries present in the 1969-1973 generated second stage 
sludge waste is no longer reactive or ignitable. According to battery manufacturer 
information, current lithium batteries have shelflives of approximately I 0 to 20 years 
(early lithium batteries did not have shelf lives of this length). This is the period of 
time that it takes for a battery to lose its charge (discharge) due to the electrochemical 
reaction over time. As the result of discharge, the lithium metal is converted to 

II 



.. 

BNFL-5232-RPT-TRUW-09 
Revision 2 

lithium oxide. By design lithium batteries are constructed with an excess of positive 
electrode material to assure that there is enough positive material to react with all of 
the metallic lithium present. Spent (discharged) lithium batteries do not contain 
lithium metal and are not toxic, not ignitable, nor reactive. Any battery in the pre-
1973 drums is currently 29 years old or older. Based on shelf life, any batteries 
present have completely discharged. 

The materials in the waste stream do not meet the definition of reactivity and will not be 
assigned the D003 waste code. 

Toxicity: 

Acceptable knowledge indicates the potential presence of metals, '!-rsenic, barium, 
cadmium, chromium, lead, mercury (including mercury batteries), selenium, and silver in this 
waste stream. Results from sampling and analysis of the sludge (See Table 2 of the 
Characterization Information Summary) confirm that cadmium, chromium, lead, and silver are 
present in the waste stream in quantities that exceed the toxicity limit and that arsenic, barium, 
mercury and selenium also are present, but at levels Jess than the toxicity limit. Based on AK, the 
waste stream wiH be assigned all of the EPA codes for the metals including those metals with 
concentrations that did not exceed regulatory limits. EPA hazardous waste numbers for these 
metals are 0004 through DO II. 

Toxicity characteristic organic constituents, tetrachloroethylene, trichloroethylene, 
carbon tetrachloride, chlorobenzene, chloroform, and benzene were identified in the acceptable 
knowledge baseline document as potential hazardous constituents present in First/Second Stage 
Sludge waste. Tetrachloroethylene, trichloroethylene, and carbon tetrachloride were used 
primarily for cleaning and degreasing. Although chlorobenzene and chloroform were not 
identified as being used at the RF site in AK source documents, both were detected in 
characterization samples from the waste as reported in the baseline AK document: chlorobenzene 
was detected in volatile organic compound analysis of a single sample of sludge with a totals 
concentration significantly less than the regulatory level; and chloroform was detected in 
headspace gas samples collected at the INEEL with a UCL.xJ greater than the PRQL Benzene 
was used as a solvent in laboratory operations. 

First and Second Stage Sludge waste was generated from an aqueous waste treatment 
process and only trace amounts of the solvents listed above are present as shown by the waste 
stream data. Because these constituents were used as Solvents and degreasers and all except 
chloroform are identified as F-listed, the waste is regulated as listed hazardous waste and not 
characteristic waste. Therefore, the toxicity characteristic waste codes associated with the F
Jisted constituents were not assigned to the waste. 

Chloroform was the only toxicity characteristic organic compound with a 90% upper 
confidence limit (UCLw) that exceeded the PRQL in headspace gas sampling done in support of 
the previous characterization activities for WSPF INW216.001. Other acceptable knowledge and 
solid sampling data did not indicate that chloroform was an expected constituent of the waste. 
The toxicity characteristic hazardous waste number 0022 for chloroform is assigned to the waste 
as a conservative measure, although solids data does not exceed the PRQL for chloroform. 

Based on AK and sampling data, 0004-DO 1 1 and 0022 have been assigned to this waste 
stream. 
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Tetrachloroethylene, trichloroethylene, methylene chloride, I, I, !-trichloroethane, carbon 
tetrachloride, chlorobenzene, and 1 ,I ,2-trichloro-1 ,2,2-trifluoroethane were commonly used for 
cleaning, degreasing or paint removal, and the sludges may contain residual amounts of these 
spent solvents. Headspace gas sampling (Table lA of the Characterization Information 
Summary) supports the evaluation with the UCLw for 1,1 ,1-trichloroethane above the PRQL. 
Sampling and analysis results for solids did not indicate the presence of any organic compounds 
above regulatory or program-required limits at the 90% upper confidence limit. Carbon 

- tetrachloride, I, I, 1 -trichloroethane, methylene chloride and tetrachloroethylene were all detected 
(above the minimum detection level) in solid samples taken from one or more of the drums
(Table 3A of the Characterization Information Summary). The applicable EPA listed waste 
codes, FOO 1 and F002, have been assigned to the waste stream based on AK as confirmed by 
sampling and analysis. 

Acetone, benzene, butanol, ethyl benzene, ethyl ether, methanol, toluene, and xylene 
were used as solvents in laboratory operations. The aqueous waste transferred to Building 774 
second-stage treatment may have contained small quantities of these spent solvents. Headspace 
gas samples did not have detections of these compounds with UCLws in either the headspace gas 
samples or the solid samples greater than the PRQL. Both methanol and xylene were detected in 
one or more of the solid samples. 

Originally the generator (RF) assigned the F003 code for the non-halogenated, non-toxic 
F003 constituents (acetone, methanol, and xylene). These compounds are listed for their 
ignitability. The source wastes containing the F003 constituents were not mixed with any other 
listed (FOO 1, F002, F004, or F005) constituents or wastes at the point of generation in the 
laboratory. The F003 waste streams also were discarded into the Process Waste Transfer System 
(PWTS) as non-hazardous wastewaters, i.e., diluted with water and flushed at the point of 
generation. Therefore, it was determined that the F003 waste was rendered non-ignitable prior to 
subsequent discharge and aggregation within the liquid waste stream destined for sludge 
generation, and the F003 code was not assigned to the waste. However, the 2,639 drums with 
analytical results from 3100 m3 Project do indicate that some drums have headspace gas results 
with detections of F003 constituents. Acetone was the most common of the F003 constituents 
with 2,271 drums with levels above the detection level. However the mean concentration was 
4.24 ppmv and the UCL90 was 5.00, which is well below the PRQL of I 00. After evaluation of 
the data and the AK for the waste stream and the containers, it was determined that detections of 
the F003 constituents in containers do not indicate a different waste population. The data 
confirms the presence of the F003 listed constituents predicted by AK. The concentrations 
detected do.not render the waste ignitable, however the F003 HWN will be applied to the waste 
as a conservative measure and to comply with the W AP requirement that if an F-listed waste 
constituent is detected, the appropriate HWN shall be applied. 

The presence of the F005 solvent benzene was confirmed by detects in headspace gas 
sampling. Toluene was also routinely detected in historical data for the 3100 m3 Project. 
Assignment of the FOOS code is appropriate for this waste stream. EPA code assignments 
applicable to each analyte are included in Table lA of the Characterization Information 
Summary. 

Spent stripping, cleaning, and plating solutions from electroplating operations in which 
cyanides were used were treated in Building 774 up until 1982. The solidified aqueous wastes 
from this building were derived from the treatment of the hazardous electroplating wastes and are 
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assigned EPA hazardous waste codes F006, F007, and F009. Wastes generated after 1982 
continue to carry the F006, F007, and F009 codes because the Building 774 treatment process 
was a RCRA permitted system that never went through closure. 

Based on the above discussion First/Second Stage Sludge will be assigned FOO I, F002, 
F003, F005, F006, F007, and F009. 

P and U Listed Codes: 

The materials in this waste stream do not meet the defmition for any P- or U-listed codes. 
P- and U-1isted EPA codes only apply to discarded commercial chemical products, and residues 
of commercial chemical or off-specification products. The waste is not and does not contain any 
commerc1al product, or manufacturing chemical intermediate listed under paragraphs (e) or (f) of 
40 CFR 261.33 that when they were discarded were mixed with waste oil or used oil or other 
material that was applied to the land, or used as a fuel, in lieu of their original intended use as 
described in detail in 40 CFR 261.33. Sludge waste containersmay contain small amounts of 
mercury in internal containers. However, the related P- and U-listed codes are not applicable 
based on the rationale presented in the following paragraphs. 

Acceptable knowledge and solid sampling and analysis data indicate the potential 
presence of trace amounts ofberyllium (less than 1% by weight) in containers ofFirst/Second 
Stage Sludge generated from both beryllium casting and machining. This beryllium 
contamination is an integral part of the sludge and is not in powder form. It is not a commercial 
chemical product, an off-specification species, a container residue, or a spill residue thereof. 
Therefore, the P-listed waste code (PO 15) for beryllium as defined in 40 CFR 261 .33 was not 
assigned to the waste. 

Acceptable knowledge indicates the presence of residual amounts of contaminated 
mercury in pint bottles in Second-Stage sludge containers generated prior to 1973. The mercury 
is described as "contaminated," which denotes that it was used and discarded as waste. 
According to the Bacldog Waste Reassessment Baseline Book, the liquid chemical wastes were 
compatible wastes, not commercially pure grade chemicals.9 Therefore, the U listed code for 
mercury does not apply. 

The U-listed code (U134) for hydrofluoric acid is not applicable to this waste stream. 
Hydrofluoric acid may have been used during recovery operations in Building 771, but was not 
disposed of as unused product within the waste stream. As established previously, this waste 
does not exhibit the characteristic for corrosivity. 

The U-listed code (U079) for trans- I ,2-dichloroethylene also is not applicable to this 
waste stream. It is not an expected constituent of this waste and the waste does not meet the 
definition of aU-listed waste per 40 CFR 261.33. Although trans- I ,2-dichloroethylene is 
currently a W AP target analyte, it was not included as such in the solids sampling analytical 
results used to characterize this waste. As stated earlier, the solids samples were collected and 
analyzed under a W AP compliant program, but prior to the time that trans- I ,2-dichloroethylene 
was added to the target analyte Jist. It was not detected (as a TIC) in any of the solid samples 
analyzed under the 3,100 m3 Project WIPP compliant program and has not been detected as a TIC 
in any of the RF wastes headspace gas samples in 25% or more of samples, including 
First/Second Stage Sludge. 

In addition to the pipeline-transferred waste, wastes in containers that were compatible 
with the first and second stage treatment processes were treated in Building 774. Some of the 
wastes in containers exhibited hazardous characteristics. However, the EPA codes applicable to 
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these wastes did not include additional codes that were different from those cited for pipeline
transferred wastes. Therefore, no additional listed waste codes apply. 

Ko discarded chemical products, off-specification compounds chemical residues, spill 
residues or hazardous waste from specific sources (40 CFR 26 I .32) were included in this waste 
stream. lberefore no K, U, or P listings have been applied to the First/Second Stage Sludge 
waste stream. 

TSCA Regulated Contaminants 

Acceptable knowledge indicates that the First/Second Stage Sludge Waste does not 
contain polychlorinated biphenyls (PCBs) as regulated by the Toxic Substances Control Act 
(TSCA), 15 U.S.C. 2601 et seq. 

1. 7 Radionuc/ides 
The recommended default mass fraction values of the plutonium isotopes to be used as 

the AK based values and confirmed by BNFL during non-destructive assay (NDA) are list~d in 
BNFL-5232-RPT-TRUW-07, Determination of Radioisotopic Content in TRU Waste Based on 
Acceptable Knowledge. 12 

Mass fraction values for 241Am, 233U, 235U, and 238U previously determined for Rocky 
Flats at the Idaho National Engin·eering and Environmental Laboratory (INEEL) were based on 
individual gamma spectrometric measurements. The 234U activities were calculated based on 
ratios with depleted uranium isotopes. The criteria used for selection and the formulas for 
determining the 234U mass are presented in BNFL-5232-RPT-TRUW-07.' 2 

137Cs was detected in Rocky Flats waste during AMWfP NDA confirmatory testing.15 

137Cs and 90Sr were known to have been used at Rocky Flats in sma11 quantities during research 
and analytical activities, but were not expected to be present in detectable amounts or at levels 
that would require reporting. The presence of 90Sr is predicated on the presence of 137 Cs, and its 
activity and mass are determined using a default ratio scaling factor based on 137Cs.12 

Radionuclides such as 244Cm, 232Th, and 23~ may be found in Rocky Flats wastes.'2 

241 Am, 234U, and 237Np are expected in most of the Rocky Flats TRU waste containers due to 
radioactive decay and ingrowth. 2

·
43 Am and 245Crn, other isotopes resulting from radioactive 

decay, have also been detected during AMWTP NDA.20
" 

21 "'X may be detected when other 
radionuchdes in a container are significantly lower in concentration. fu some cases "'X has been 
detected in higher concentrations than 239Pu and contributes to 95% of the radionuclide hazard.16 

2. SHIPPING CONSIDERATIONS 

2.1 Waste Packaging- RF /DC 001 

2.1.1 Inner Packaging- RF IDC 001 
The typical IDC 00 I is a monolithic sludge placed directly into drum bags with no inner 

packaging. 
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-The following absorbents were used at the time of waste packaging. 

1969- 1970: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum26 

3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 
drum bag26 

3 to 5 pounds of Portland cement (See Section 2.5) on top of sludge in 
inner poly bag26 

-5 pounds of Portland cement (See Section 2.5) on top of outer poly bag26 

Portland_ cement (See Section 2.5) layered throughout the drums26 

1971 - 1986: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum 
(1971-72) 

Portland cement (See Section 2.5) placed in bottom of rigid liner 
(1972-86) 

3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 
drum bag 

-30 pound of Portland cement (See Section 2.5) in the bottom of the 
poly vinyl chloride (PVC) 0-ring bag 

3 to 5 pounds ofPortland cement (See Section 2.5) on top of sludge in 0-
ring bag (1983-86) 

-5 pounds of Portland cement (See Section 2.5) on top ofO-ring bag 

1971 - 1982: I to 2 quarts of Oii-Dri® (See Section 2.5) on top of outer, sealed 
polyethylene bag. A sma11 number of containers have been identified 
with container within container packaging. During maintenance c1eanout 
operations First Stage Sludge was removed from tanks and equipment 
and placed into smaller containers (poly bottles, metal cans, or poly bags, 
etc.). These smaJJer containers may have been single or double bagged 
prior to placement into the drum29

'
30

• At the present time drums with this 
packaging configuration wilJ not be shipped. They require additional 
solid sampling characterization to confirm that they have the same 
hazardous waste numbers as the rest of the waste stream. In addition, 
TRUCONs ID111B and ID21IB will need to be added to the waste 
stream and approved by CBFO prior to shipping. 

1982- 1986: Vermiculite used to fiiJ space between the sealed polyethylene bag and 
liner 

2002: Aquaset® (See Section 2.5) or vermiculite in varying amounts was added 
to drums of waste during the 3,100 m3 Project recovery operations. 
These drums can have package dates over tiJe entire generation process 
time frame. 

2002 on: AMWTP wi11 add sufficient quantities of absorbent to absorb any 
remaining residual liquid. Addition of absorbent does not impact the 
WMC or HWN designation of the waste. Absorbent may be identified 
outside of expected time frames. Any absorbent expected in the waste 
stream is acceptable provided it does not exceed 50% by volume of the 
container. Absorbents outside of the expected time frames are atypical, 
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but do not impact waste matrix code assignment or hazardous waste 
b . 24 28 num er ass1gnment · . 

2.1.3 Drum Packaging- RF IDC 001 

Note: Lead sheeting is not expected to have been in place to keep the drums at CH 
radiation levels. However, lead sheeting may inteifere with AMWFP's ability to 
characterize or certifY waste using either RTR or assay. Drums with lead sheeting 
will not be shipped to WJPP unless characterization and certification can be 
adequately pe1jormed. 

1971 - 1972: Two polyethylene drum bags26 

Bag closure method "twisted and taped" 26 

1971 - 1972: Polyethylene drum bag and PVC 0-ring bag 
Lead sheeting may have been used to line inside of drum 
Bag closure method "twisted and taped" 

1972- 1986: 90-mil rigid polyethylene liner or round bottom liner27 

Polyethylene drum bag and PVC 0-ring bag, or a single round bottom 
polyethylene liner placed between the rigid liner and 0-ring bag 

Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

I 971 - 1986: Drum stub bags may be identified in containers that were visua11y 
examined or cored at WMF-63423 

2002 on: 

"Filtered bag" method used for bag closure in drums visuaJJy examined 
at Argonne-West as part of the 3,100 m3 Project17 

Drums having breached liners, container integrity issues, or as needed for 
optimization, wi11 be overpacked into ten-drum overpack. (TDOP) 
configurations. Drums processed through liquid absorption or intrusive 
characterization are expected to have 0 or 1 layer of containment. These 
drums can be shipped under ID111D or ID21 1D TRUCONs. 

Varying combinations of drum bags, poly bags, and 0-ring bags were identified during 
INEEL characterization activities, including drums with 0 layers of containment.22 Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact acceptability ofthe drum. In addition, some drums packaged 1972 and later may not 
include a rigid liner.'9 The configurations are atypical, but do not impact WMC assignment or 
HWN assignment. 

2.2 Waste Packaging- RF /DC 002 

2.2.1 Inner Packaging - RF IDC 002 

IDC 002 is a monolithic sludge placed directly into drums bags. There is no inner 
pack;aging. 
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The following absorbents were used at the time of waste packaging. 

1969- 1970: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum26 

3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 
drum bag26 

3 to 5 pounds of Portland cement (See Section 2.5) on top of sludge in 
- I b 26 mnerpo y ag 

-5 pounds of Portland cement (See Section 2.5) on top of outer poly bag26 

Portland cement (See Section 2.5) layered throughout the drums26 

1971 - 1985: 3 to 5 pounds of Portland cement (See Section 2.5) at bottom of drum 
(1970-72) 
Portland cement (See Section 2.5) placed in bottom of rigid liner 
(1972-85) 
3 to 5 pounds of Portland cement (See Section 2.5) in the bottom of 

drum bag 
3 to 5 pounds ofPortland cement (See Section 2.5) at the bottom of the 

plastic bag 
-30 pound of Portland cement (See Section 2.5) layered throughout the 

drum 
3 to 5 pounds of Portland cement (See Section 2.5) on top of the last 

layer of sludge 
-5 pounds ofPortland cement (See Section 2.5) on top of the plastic bag 

1971 - 1982: 1 to 2 quarts of Oii-Dri® (See Section 2.5) on top of outer, sealed 
polyethylene bag 

1982- 1985: Vermiculite used to fill space between the sealed polyethylene bag and 
liner 

2002: Aquaset® (See Section 2.5) or vermiculite in Varying amounts was added 
to drums of waste during the 3,100 m3 Project recovery operations. 
These drums can have package dates over the entire generation process 
time frame. Absorbent may be identified outside of expected time 
frames. Any absorbent expected in the waste stream is acceptable 
provided it does not exceed 50% by volume of the container. Absorbents 
outside of the expected time frames are atypical, but do not impact waste 
matrix code assignment or hazardous waste number assignmene4

•
28

• 

2002 on: AMWTP will add sufficient quantities of absorbent to absorb any 
remaining residual Jiquid. Addition of absorbent does not impact the 
WMC or HWN designation of the waste or the package date. 

2.2.3 Drum Packaging- RF IDC 002 
Note: Lead sheeting is not expected to have been in place to keep the drums at CH 

radiation levels. However. lead sheeting may interfere with AMWTP's ability to 
characterize or certifY waste using either RTR or assay. Drums with lead 
sheeting will not be shipped to WIPP unless characterization and certification 
can be adequately performed. 

1971- 1972: Two polyethylene drum bags26 
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1972- 1985: 

1971- 1986: 

2002 on: 

Bag closure method "twisted and taped" 26 

Polyethylene drum bag and PVC 0-ring bag 
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Lead sheeting may have been used to line inside of drum 
Bag closure method "twisted and taped" 

90-mil rigid polyethylene liners 
Polyethylene drum bag and PVC 0-ring bag, or single round bottom . 

polyethylene liner within the rigid liner 
Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

Drum stub bags inay be identified in containers that were visuaiJy 
examined or cored at WMF-63423 

"Filtered bag" method used for bag closure in drums visually examined 
3 17 . 

at Argonne-West as part of the 3,100 m Project 

Drums having breached liners, container integrity issues, or as needed for 
optimization, will be overpacked into TDOP configurations. Drums 
processed through liquid absorption or intrusive characterization are 
expected to have 0 or I layer of containment. These drums can be 
shipped under IDlllD or ID211D TRUCONs. 

Varying combinations of drum bags, poly bags, and 0-ring bags were identified during 
INEEL characterization activities, including drums with 0 layers of containment. Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact acceptability of the drum. The configurations are atypical, but do not impact WMC 
assignment or HWN assignment. 

2.3 Waste Packaging- RF /DC BOO 

2.3.1 Inner Packaging- RF IDC 800 

IDC 800 is a monolithic sludge placed directly into drums bags. There is no inner 
packaging. 

2.3.2 Absorbent- RF IDC 800 

The following absorbents were used at the time of waste packaging. 

1985 - 1989: Vermiculite used to fill space between the sealed polyethylene bag and 
liner 

2002: Aquaset® (See Section 2.5) or vermiculite in varying amounts was 
added to drums of waste during the 3,100 m3 Project recovery . 
operations. These drums can have package dates over the entire 
generation process time frame. 

2002 on: AMWTP will add sufficient quantities of absorbent to absorb any 
remaining residua] liquid. Addition of absorbent does not impact the 
WMC or HWN designation of the waste or the package date. 
Absorbent may be identified outside of expected time frames. Any 
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absorbent expected in the waste stream is acceptable provided it does 
not exceed 50% by volume of the container. Absorbents outside of the 
expected time frames are atypical, but do not impact waste matrix code 

. h d b . 24.28 assignment or azar ous waste num er ass1gnment . 

2.3.3 Drum Packaging- RF IDC 800 

1985 - .1989: 90-mil rigid polyethylene liners 
Polyethylene drum bag and PVC 0-ring bag 
Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

1985 - 1989: Drum stub bags may be identified in containers that were visualJy 
examined or cored at WMF-63423

• 

2002 on: 

"Filtered bag" method used for bag closure in drums visuaJJy examined 
at Argonne-West as part of the 3,100 m3 Project17 

Drums having breached liners, container integrity issues, or as needed for 
optimization, wiJJ be overpacked into TDOP configurations. Drums 
processed through liquid absorption or intrusive characterization are 
expected to have 0 or I layer of containment These drums can be 
shipped under IDlllD or ID211D TRUCONs. 

Varying combinations of drum bags, poly bags, and 0-ring bags w~e identified during 
INEEL characterization activities, including drums with 0 layers of containment Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact acceptability of the drum. The configurations are atypical, but do not impact WMC 
assignment or HWN assignment 

2.4 Flammability Consideration 

Cyclohexane, l,2,4-trimeth1benzene and 1,3,5-trimethylbenzene are required analytes for 
"determining the total flammable volatile organic compounds for transportation. These three 
compounds are not target analytes for the Waste Analysis Plan and are not included on the target 
list for AMWTPs current system. For First/Second Stage Sludge, acceptable knowledge 
information for these analytes will be used for the flammability evaluation. The foJJowing values 
are the AK recommended concentrations and are the maximum reported concentrations out of 
over 2,620 samples: 

J ,2,4-Trimethylbenzene 6.50 ppmv 

J ,3,5-Trimethylbenzene 6.00 ppmv 

Cyclohexane 18 ppmv 
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2.5 Tradename Index 

Tradename 

Aquaset 

Oil-Dri 

Ox Out 536 

Portland Cement 

PuriFloc A23 Flocculant 

Chemical Constituents 

Sodium montmorillonite32 

BNFL-5232-RPT-TRUW-09 
Revision 2 

Crystalline silica and clay minerals, e.g. montmorillinite, 
bentonite33 

Water, ammonium bifluoride, and nitric acid35 

Tricalcium silicate, dicalcium silicate, tricalcium aluminate, 
caJcium alumino ferrite, gypsum, calcium oxide, 
magnesium oxide, sodium sulfate, potassium sulfate, 
crystalline quartz silica, trace chromium34 

Hydrolyzed polyacrylamide, sodium carbonate, sodium 
sulfite, sodium sulfate, proprietary ingredients, water36 
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BNFL-5232-RPT-TRUW -09 

Revision 2 

3. PROCESS FLOW DIAGRAMS 

This section contains process flow diagrams available for the First/Second Stage Sludge waste 
stream. 

22 



, 
BNFL-5232-RPT-TRUW-09 

Revision 2 

f 
f 

Figure 3-1. Building 774 Aqueous Waste Treatment Process. 
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Washington 
TRU Solutions LLC 

Mr. J. Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 

WRES:08: 198 
UFC:5822.00 

May 14,2008 

Subject: TRANSMITTAL OF APPROVED CENTRAL CHARACTERIZATION PROJECT 
WASTE STREAM PROFILE FORM NUMBER LA-MHD04.001, HETEROGENEOUS 
DEBRIS FROM THE TA-21 DP WEST FACILITY 

Dear Mr. Bearzi: 

Washington TRU Solutions LLC, on behalf of the Permittees, has approved the Central 
Characterization Project Waste Stream Profile Form Number LA-MHD04.001, 
Heterogeneous Debris from the TA-21 DP West Facility. 

Enclosed is a copy of the approved form as required by Section B-5a of the WIPP Hazardous 
Waste Facility Permit, No. NM4890139088-TSDF. 

If you have any questions on this matter, please contact me at (575) 234-7545. 

Sincerely, 

.o./~b~:~ 
\ •· Regulatory Compliance 

KSG:dag 

Enclosure 

cc: (without enclosure) 
J. Kieling, NMED 
S. Zappe, NMED 
C. Fesmire, CBFO 
C. Gadbury, CBFO 
G. Sena, CBFO 
K. Watson, CBFO 
W. Ledford, CTAC 
P. Gilbert, ~NL 
C. Walker, TechLaw 
CBFO 

ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
M&RC 

WIPP Operating Record 

P.O. Box 2078 • Carlsbad. New Mexico USA 88221-2078 
Phone: (575) 234-7200 • Fax: (575) 234-7083 

486-06 

080521 
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Attachment 2- CCP Waste Stream Profile Form 

(1) Waste Stream Profile Number: LA-MHD04.001 

Los Alamos National 
(2) Generator site name: Laboratory (4)Technical contact: Susan Peterman 

(6) Technical contact phone number: 505-606-
(3) Generator site EPA ID: NM08900150515 2344 
(5) Date of audit report approval by New Mexico Environment Department (NMED): August 27, 2004; 
June 23, 2005; August 31, 2006 
(7) Title, version number, and date of documents used for WAP Certification: 
CCP-P0-001, CCP Transuranic Waste Characterization Quality Assurance Project Plan, Revision 16, 
October 31 , 2007 
CCP-P0-002, CCP Transuranic Waste Certification Plan, Revision 20, November 2, 2007 
CCP-P0-012 CCP/Los Alamos National Laboratory (LANL) Interface Document, Revision 6, August 6, 
2007 
(8) Did your facility generate this waste? YES lXI NO I I 
(9) If no, provide the name and EPA ID of the original generator: N/A 
Waste Stream Information 

(10) WIPP ID: LA-TA-21-403 
(11) Summary Category Group: S5000- Debris 
Waste 

(12) Waste Matrix Code Group: Heterogeneous (13) Waste Stream Name: Heterogeneous Debris 
Debris Waste from the TA-21 DP West Facility 

(14) Description from the TWBIR: Mixed metal scrap, discarded gloveboxes, and incidental combustible 
waste generated from facility and equipment decontamination and decommissioning at TA21. This waste 
consists mostly of metals or metal equipment, either whole or sectioned, gloveboxes, glovebox 
equipment, glass, and small volumes of combustibles generated during decommissioning. This waste 
may also include items such as small tools, cans, motors, and pumps. Gloveboxes may include gloves, 
wiring, plastic, glass windows, plastic wrapping, and lead shielding. 

(15) Defense TRU Waste: YES IXI NO I 
(16) Check One: CHI XI RH I 
(17) Number of SWBs: 8 (18) Number of Drums: 10, 308 55- (19) Number of Canisters: 

gallon drums4 N/A 

(20) Batch Data report numbers supporting this waste stream characterization: See Characterization 
Information Summary (CIS) Correlation of Container Identification Numbers to Batch Data Report 
Numbers 
(21) List applicable EPA Hazardous Waste Numbers::l D004, D005, D006, D007, D008, D009, D010, 
D011,D022, F001, F002, F005 
(22) Applicable TRUCON Content Numbers: LA 154, LA 215, LA 216, LA 217, LA 218, LA 219, LA 223, 
LA 225, SQ 154 

(23)Acceptable Knowledge lnformation1 

[For the following, enter the supporting documentation used (i.e., references and dates)] 
Required Program Information 
(23A) Map of site: CCP-AK-LANL-01 0, Revision 2, February_ 15, 2008, Figures 1, 2 and 3 
(23B) Facility mission description: CCP-AK-LANL-01 0, Revision 2, February 15, 2008, Sections 4.2.1 
and 4.2.2 
(23C) Description of operations that generate waste: CCP-AK-LANL-01 0, Revision 2, February 15, 2008, 
Sections 4.4 and 5.3 

(23D) Waste identification/categorization schemes: CCP-AK-LANL-01 0, Revision 2, February 15, 2008, 
Sections 4.3.1 and 5.4 
(23E) Types and quantities of waste generated: CCP-AK-LANL-010, Revision 2, February 15, 2008, 
Sections 4.3.3, 5.2 and 5.4 
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Controlled 
Copy 

(23F) Correlation of waste streams generated from the same building and process, as applicable: CCP-
AK-LANL-010, Revision 2, February 15, 2008, Section 4.3.4 
(24) Waste certification procedures: CCP-TP-030, Revision 23, CCP CH TRU Waste Certification and 
WWIS Data Entry, March 12, 2008 
(25)Required Waste Stream Information 
(25A) Area(s) and building(s) from which the waste stream was generated: CCP-AK-LANL-01 0, Revision 
2, February 15, 2008, Section 5.1 
(258) Waste stream volume and time period of generation: CCP-AK-LANL-01 0, Revision 2, February 15, 
2008, Section 5.2 
(25C) Waste generating process description for each building: CCP-AK-LANL-010, Revision 2, February 
15, 2008, Section 5.3 
(25D) Waste Process flow diagrams: CCP-AK-LANL-01 0, Revision 2, February 15, 2008, Figures 2-1, 2-
2, 2-3, 2-4, 2-5, 2-6 and 2-7 
(25E) Material inputs or other information identifying chemical/radionuclide content and physical waste 
form: CCP-AK-LANL-01 0, Revision 2, February 15, 2008, Section 5.4 
(25F) Waste Material Parameter Weight Estimates per unit of waste: See Table 2 of the Summation of 
Aspects of AK Summary Report: LA-MHD04.001. 
(26) Which Defense Activity generated the waste: (check one)" 

Weapons activities including defense inertial confinement 
fusion Naval Reactors development 

Verification and control technology Defense research and development 
Defense nuclear waste and material by products 

X management Defense nuclear material production 

Defense nuclear waste and materials security and safeguards and security investigations 

(27)Supplemental Documentation 
(27 A) Process design documents: N/A 
(278) Standard operating procedures: See S2 AK#s on Attachment 1 to Summation of Aspects of AK 
Summary Report 
(27C) Safety Analysis Reports: See S3 AK#s on Attachment 1 to Summation of Aspects of AK Summary 
Report 
(27D) Waste packaging logs: NA 
(27E) Test plans/research project reports: See S5 AK#s on Attachment 1 to Summation of Aspects of AK 
Summary Report 
(27F) Site databases: See S6 AK#s on Attachment 1 to Summation of Aspects of AK Summary Report 
(27G) Information from site personnel: See S7 AK#s on Attachment 1 to Summation of Aspects of AK 
Summary Report 
(27H) Standard industry documents: See S8 AK#s on Attachment 1 to Summation of Aspects of AK 
Summary Report 
(271) Previous analytical data: See S9 AK#s on Attachment 1 to Summation of Aspects of AK Summary 
Report 

(27J) Material safety data sheets: See S10 AK#s on Attachment 1 to Summation of Aspects of AK 
Summary Report 
(27K) Sampling and analysis data from comparable/surrogate Waste: NA 
(27L) Laboratory notebooks: See S12 AK#s on Attachment 1 to Summation of Aspects of AK Summary 
Report 
Confirmation Information" 
For the folfowinq, when applicable, enter procedure title(s), number(s) and date(s) 
(28) I Radiography: See list of procedures on the attached CIS, CCP-TP-002-A3 
(29) I Visual Examination: See list of procedures on the attached CIS, CCP-TP-002-A3 
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Comments: 
For a list of the waste characterization procedures used and the reference and date of the respective 
procedures see the list of procedures on the attached CIS 

Reviewed by AK Expert: YES 00 Date: 05/13108 

Reviewed by STR (if necessary): YES 00 NAD Date: 5!5/08108 

Changes were not significant to require re-review of the WSPF. 
Waste Stream Profile Form Certification: 

I hereby certify that I have reviewed the information In this Waste Stream Profile Form, and It Is complete and 
accurate to the best of my knowledge. I understand that this Information will be made available to regulatory 
agencies and that there are significant penalties for submitting false information, including the possibility of fines and 
imprisonment for knoWing violations. 

M- (\ 
'(31) ~ ~]_ ./ {32! Sue Peterman . (33)Cl~l31 °~ 

Signature of Site Project Manager Printed Name Date 

NOTE: (1) Use back of sheet or continuation sheets, if required. 
(2) If, radiography, visual examination were used to confirm EPA Hazardous Waste Numbers, attach 

signed Characterization Information Summary documenting this determination. 
(3) lWBIR numbers LA-TA-21-06, LA-TA-21-12, and LA-TA-21-42 also apply. 
(4) This estimate of waste stream volume (2144 m~ is packaged into numerous container types and will 

be repackaged Into 55-gallon drums. 
(5) This waste was also generated as a consequence of defense research and development and defense 

nuclear material production activities. 
----~--------·--·-----------~--- ---- -------··-·---- ----

-------·--· 
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CHARACTERIZATION 
INFORMATION SUMMARY 

WSPF # LA-MHD04.001 

Lot 1 
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CCP Characterization Information Summary Cover Page 

Waste Stream II LA-MHD04.001 Lolli: 

AK Expert Review: NIA Date: N/A 

SPM Review: Craig Simmons c&~ "Date: 5113/2008 

SPM signature certlfles that through Acceptable Knowledge testing and/or analysis that the waste identifted in this summary is not corrosive, ignitable, reactive, or 
incompatible with the TSDF. 

A summary of tihe Acceptable Knowledge regarding this waste stream containing specific information about the corroslvlty, reactivity, and lgnitabiity of the waste stream is 
Included as an attachment to Uhe Waste Stream Profile Form. By reference, that information is included in this lot. 

List of orocedures used: 

Radiography !RTR/NDEl: 

CCP-TP-ll53 

CCP-TP-ll53 
Rev. 5 
Rev. 6 

Non D!!truCIIvt Assay (NDA): 

CCP-TP-ll63 
CCP-TP-ll63 

CCP-TP-ll63 

CCP-TP-103 

Rev. 8 
Rev. 9 
Rev. 10 

Rev. 7 

11/16/06 CCP Standard Real-Time Radiography (RTR) Inspection Procedure 
03104/08 CCP Standard Real-Time Radiography (RTR) Inspection Procedure 

11/30106 CCP Operating the High Efficiency Neutron Counter Using NDA 2000 
11/27/07 CCP Operating the High Efficiency Neutron Counter Using NDA 2000 

11127/07 CCP Operating the High Efficiency Neutron Counter Using NDA 2000 

11/16106 CCP Data Reviewing, Validating and Reporting Procedure lor the High Efficiency Neutron Counter Using NDA 2000 

Headsvaca Gas SampUnq and Analnl• !HSGl: 

CCP·TP-129 Rev. 4 

CCP-TP-131 Rev.2 

ACMM-9910 Rev. 7 

CCP-TP-173 Rev.O 

ACMM-9930 Rev. 9 

CCP-TP-175 Rev. 0 

Vl&ual eamlnation !VEl: 

CCP-TP-113 
CCP-TP-113 
CCP-TP-113 
CCP-TP-113 

Rev. 6 
Rev. 7 
Rev. 8 

Rev. 9 

05124106 CCP Headspace Gas Sampling and Analysis Balch Data Report Preparalian (Entech!Agilent) 

03131/05 CCP Manual Haadspace Gas Sampling of TRU Waste Containers for the Entech/Agllent Analytical System 

04124/06 Analysis of Gas Samples for VOCs by GC/FID 

05/03107 CCP Analysis of Gas Samples for VOCs by GC/FID 

02/16/06 Analysis of Gas Samples far VOCs by GC/MS 

05/02107 CCP Analysis of Gas Samples for VOCs by GC/MS 

11/16/06 CCP Standard Waste Visual Examination 
03119/07 CCP Standard Waste Visual Examination 
09104/07 CCP Standard Waste VIsual Examination 
03/05/08 CCP Standard Waste Visual Examination 

PrQjoct Ltvtt Data Validation 1 090 Rtconclllatloo: 

CCP-TP-001 Rev.14 
CCP-TP-001 Rev.15 
CCP-TP-001 Rev 16 
CCP-TP-ll01 Rev. 17 

CCP-TP-ll02 Rev.18 
CCP-TP-ll02 Rev.19 

CCP-TP-ll03 Rev.15 
CCP-TP-003 Rev.16 

CCP-TP-ll05 Rev tB 

CCP-TP-ll30 Rev. 19 
CCP-TP-ll30 Rev. 20 
CCP-TP-ll30 Rev. 21 

CCP-TP-030 Rev. 22 
CCP-TP-ll30 Rev. 23 

WAP Cortlftcatlon; 

CCP-P0-001 Rev.13 

CCP-PO-ll01 Rev.14 

CCP-PQ-001 Rev.15 

CCP-PO-ll01 Rev.16 

CCP-P0-002 Rev.18 

CCP-P0-002 Rev.1Q 

CCP-PO-ll02 Rev. 20 

CCP-PO-ll12 Rev. 5 

CCP-PO-ll12 Rev.6 

11/16/06 CCP Project Level Data Validation and Verification 

11/22106 CCP Project Level Data Validation and Verification 

04/26/07 CCP Project Level Data Validation and Verification 

09/24/07 CCP Project Level Data Validation and Verification 

11/16/08 CCP Reconciliation of DQOs and Reporti1g Characterization Data 

12122106 CCP Reconciliation of DQOs and Reporti1g Characterization Data 

11/16/06 CCP Data Analysis for 53000, S4000, and S5000 Characterization 

10/02107 CCP Data Analysts for S3000, 54000, and S5000 Characterization 

11/16/06 CCP Acceptable Knowledge Documentation 

11/16/06 CCP CH TRU Waste Certification and WWIS Data Entry 

02107/07 CCP CH TRU Waste CertJfocatlon and WWIS Data Entry 

05121/07 CCP CH TRU Waste Certification and WWIS Data Entry 

07124107 CCP CH TRU Waste Certification and WWIS Data Entry 

03112108 CCP CH TRU Waste Certification and WWIS Data Entry 

11/16/06 CCP Transuranic Waste Characterization Quality Assurance Project Plan 

03128/07 CCP Transuranic Wasta Characterization Quality Assurance ProJect Plan 

06/10/07 CCP Transuranic waste Characterization Quality Assurance Project Plan 
10/31/07 CCP Transuranic Waste Characterization Quality Assurance Project Plan 

11/16/06 CCP Transuranic Waste Certification Plan 

05122107 CCP Transuranlc Waste Certification Plan 
11/02/07 CCP Transuranic Waste Certification Plan 

11/16106 CCP/Los Alamos National Laboratory (LANL) lntelface Document 
08/06107 CCP/Las Alamos National Laboratory (LANL) lntelface Document 
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Waste Stream:# LA-MHD04.001 

Container 10 
Number Histo<ical Container 10 NDABDR 

80126 LA00000080126 1LANDA0824 

80128 LA00000080128 2LANDA0201 

80354 LA00000080354 2LANDA0230 

80356 LA00000080356 1LANDA0851 

80358 LA00000080358 2LANDA0221 

80360 LA00000080360 2LANDA0218 

8845054 LA8845054 1LANDA0806 

8845055 LA8845055 1LANDA0806 

8855147 LAS855147 1LANDA0813 

CCP Correlation of Container Identification 
Numbers to Batch Data Report Numbers 

Load Management1 

Solids Solids Analytical Overpack 
RTR BDR VE BDR Sampling BDR BDR Yes 

LA-RTR 1-08-0006 N/A N/A N/A 

LA-RTR 1-08-0008 N/A N/A N/A 

LA-RTR2-08-0033 N/A N/A N/A 

N/A LAVE500120 N/A N/A 

N/A LAVE500120 N/A N/A 

N/A LAVE500120 N/A N/A 

LA-RTR2-07 -0313 N/A N/A N/A 

LA-RTR2-07 -0313 N/A N/A N/A 

LA-RTR2-07-0312 N/A N/A N/A 

Lot# 

Headspace Gas BDR 

Sample Analysis 

LAHSGS080001 ECL08001M ECL08001G ECL08001C 

LAHSGS080001 ECL08001M ECL08001G ECL08001C 

LAH8G8080003 ECL08008BM ECL08008G ECL08008C 

LAHSGS080003 ECL08008BM ECL08008G ECL08008C 

LAHSG8080003 ECL08008BM ECL08008G ECL08008C 

LAH8G8080003 ECL08008BM ECL08008G ECL08008C 

LAH8G8080001 ECL08001M ECL08001G ECL08001C 

LAH8G8080001 ECL08001M ECL08001G ECL08001C 

LAH8G8080003 ECL08008BM ECL08008G ECL08008C 

•• Container 8845059 has an indeterminate assay in the noted NDA BDR. It is not eligible for certification/emplacement at WIPP using this BDR, and is included for verification of hazardous waste 
number assionment only. 

**8845059 LA8845059 2LANDA0189 LA-RTR2-07 -0309 N/A N/A N/A LAHSG8080003 ECL08008BM ECL08008G I ECL08008C 

~ Craig Simmons 5/13/2008 
Signature of Site Project Manager Printed Name Date 
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WSPF#: 

ANALYTE 

Benzene 

Bromoform 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Cyclohexane " 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethytene 

cis-1,2-Dichloroethytene 

trans-1,2-Dichloroethylene 

Ethyl benzene 

Ethyl ether 

Methylene chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

Trichloroethylene 

1,1,2-Trichloro-1,2,2-
trifluoroethane 

1,2,4-Trimethytbenzene• 

1,3,5-Trimethylbenzene• 

m,p-Xyteneb 

a-Xylene 

Acetone 

1-Butanol 

Methanol 

Methyl ethyl ketone 

Methyl isobutyl ketone 

LA-MHD04.001 

Transform Data 
Used (No, Data-

Log, SQRT, other) 

Log 

Log 

Log 

Log 

Log 

Log 

Log 

SORT 

Log 

Log 

Log 

Log 

Log 

Log 

Log 

Log 

SORT 

Log 

Log 

Log 

Log 

Log 

Log 

Log 

Log 

Log 

No 

Log 

Log 

CCP Headspace Gas UCL90 Evaluation Form 

Head Space Gas Summary Number 1 through 1 

#Samples #Samples Maximum Mean SD UCL90 PROL Transformed UCL90 > EPA 
above MDL (1) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) PRQL (N/Aor PRQL Code 

Value) Yes 

4 10 0.00 -2.52 1.26 -1.97 10 2.30 

0 10 -2.59 -4.07 0.66 -3.78 10 2.30 

0 10 -2.47 -3.82 0.61 -3.56 10 2.30 

0 10 -2.30 -3.48 0.60 -3.22 10 2.30 

1 10 -2.04 -3.54 0.85 -3.17 10 2.30 I 

3 10 -0.80 -2.76 1.12 -2.27 10 2.30 

0 10 -2.12 -3.40 0.59 -3.14 10 2.30 

0 10 0.31 0.20 0.06 0.22 10 3.16 

0 10 -1.77 -3.11 0.60 -2.85 10 2.30 

0 10 -2.21 -3.32 0.61 -3.05 10 2.30 

0 10 -1.83 -3.21 0.61 -2.95 10 2.30 

2 10 -1.08 -2.98 0.90 -2.59 10 2.30 

0 10 -1.77 -3.15 0.61 -2.88 10 2.30 

6 10 -0.80 -2.07 0.88 -1.69 10 2.30 

0 10 -1.69 -3.25 0.72 -2.94 10 2.30 

3 10 -2.04 -3.35 0.67 -3.06 10 2.30 

9 10 6.78 2.58 2.30 3.59 10 3.16 Yes F005 

4 10 0.00 -2.74 1.32 -2.16 10 2.30 

5 10 0.88 -2.73 1.43 -2.11 10 2.30 

1 10 -2.53 -3.75 0.57 -3.50 10 2.30 

0 10 -2.12 -3.38 0.59 -3.12 10 2.30 

0 10 -2.12 -3.44 0.60 -3.18 10 2.30 I 
2 10 -2.16 -3.28 0.43 -3.09 10 2.30 

1 10 -2.41 -3.42 0.51 -3.20 10 2.30 

9 10 1.77 -0.12 1.32 0.46 100 4.61 

6 10 0.18 -1.89 1.06 -1.42 100 4.61 

0 10 8.00 7.70 0.26 7.81 100 N/A 

5 10 0.10 -1.91 0.88 -1.52 100 4.61 

0 10 -2.21 -3.48 0.59 -3.22 100 4.61 
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CCP Headspace Gas UCL90 Evaluation Form 

WSPF#: LA-MHD04.001 Head Space Gas Summary Number 1 through 1 

ANALYTE Transform Data #Samples #Samples Maximum Mean so UCL90 PRQL Transformed UCLgo> EPA 
Used (No, Data- above MDL (1) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) PRQL (N/Aor PRQL Code 

Log, SORT, other) Value) Yes 

Chloromethane Log 2 10 0.96 -2.13 1.72 -1.38 10 2.30 

Carbon Disulfide Log 3 10 -1.97 -3.02 0.70 -2.72 10 2.30 

1,2-Dichloropropane Log 0 10 -2.12 -3.52 0.62 -3.25 10 2.30 

Trichlorofluoromethane Log 0 10 -1.58 -3.34 0.87 -2.96 10 2.30 

Formaldehydec N/A N/A NIA N/A N/A N/A NIA N/A N/A N/A 

Hydrazined N/A N/A N/A N/A N/A N/A NIA N/A N/A N/A 
-· -··- ------

• These compounds are from the TRAMPAC and are flammable VOCs that do not appear in the QAPjP or the WIPP WAP. These are not part of the target analyte list, but 
samples may be analyzed for these compounds. 

b These xylene isomers cannot be resolved by the analytical methods employed in the program. m-Xylene and p-Xylene will be reported as "Total m-p-Xylene. • 

c Required only for homogenous solids and soil/gravel waste from Savannah River Site. 
d Required only for homogenous solids and soil/gravel wast from Oak Ridge National Laboratory and Savannah River Site. 

Comments: 

NIA 

NIA 

(1) For analytes where there were no samples measured above the MDL value. 1/2 of the MDL value was used. (Per section 84 of the WAP, 1/2 of the MDL value is used in calculating the mean concentration.) 

~ Craig Simmons 5/13/2008 
Signature of Site Project Manager Printed Name Date 



CCP Heads pace Gas Summary Data 

Waste Stream Number LA-MHD04.001 

Maximum Observed 

Tentatively Identified Compound 
Estimated 

Concentrations 
(ppmv) 

Methyl methylacrylate 0.08 

Data Supports EPA Hazardous Waste Numbers Assigned by AK? Yes 

If no, describe the basis for assigning the EPA Hazardous Waste Codes: 

Page 1 of 1 

Lot Number (s) ________ _ 

#Samples 
%Detected 

Containing TIC 

1 10.00% 

0 No 0 

Date 5/13/2008 
---~~~~-----
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CCP RTRIVE Summary of Prohibited Items and AK Confirmation 

Waste Stream Number: LA-MHD04.001 
----~~--~---------------

Lot(s)#: ____ _ 

Container Number RTR Prohibited Items a Visual Examination Prohibited Items a 

See correlation of container ID RTR Data sheets confirm that none 
None of the containers examined in this 

numbers for list of remaining drum of the containers examined in this 
lot had prohibited items identified in VE. 

numbers in this Lot. lot contain any prohibited items. 

a. See Batch Data Reports 

b. If AK has assigned U134 to this waste stream, then any liquids in these containers are prohibited items (not acceptable by 

the TSDF). 

~--- Craig Simmons 
Site Project Manager Signature Printed Name 

Page 1 of 1 
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CCP Reconciliation with Data Quality Objectives 

WSF# LA-MHD04.001 Lot# ___ __..;,.. 

Sampling Completeness 

RTRIVE 

Number of Valid Samples: 10 Number of Total Samples Analyzed: __ 1...;..0 __ 

Percent Complete: 100 (QAO is 100%) 

NDA 

Number of Valid Samples: 9 Number of Total Samples Analyzed: 9 ----
Percent Complete: 100 (QAO is 100%) 

HSG 

Number of Valid Samples: 10 Number of Total Samples collected: 10 ----
Percent Complete: 1 00 (QAO is ~90%) 

Number of Valid Samples: 10 Number of Total Samples analyzed: 10 

Percent Complete: 100 

Total VOC 

Number of Valid Samples: 

Percent Complete: NA 

Number of Valid Samples: 

Percent Complete: NA 

Total SVOC 

Number of Valid Samples: 

Percent Complete: NA 

Number of Valid Samples: 

Percent Complete: NA 

Total Metals 

Number of Valid Samples: 

Percent Complete: NA 

Number of Valid Samples: 

Percent Complete: NA 

(QAO is ~90%) 

NA Number of Total Samples collected: NA 
---'---'--

(QAO is ~90%) 

NA Number of Total Samples analyzed: NA 

(QAO is ~90%) 

NA 

(QAO is ~90%) 

NA 

(QAO is ~90%) 

NA 

(QAO is ~90%) 

NA 

(QAO is ~90%) 

Number of Total Samples collected: NA 

Number of Total Samples analyzed: NA 

Number of Total Samples collected: NA 
---'---'--

Number of Total Samples analyzed: _.......;....N;;...;A...;,.__ 
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CCP Reconciliation with Data Quality Objectives 

WSF# LA-MHD04.001 Lot# ----

Y/N/NA Reconciliation Parameter 
1 y Waste Matrix Code. 
2 y Waste Material Parameter Weights. 

3 y The waste matrix code identified is consistent with the type of sampling 
and analysis used to characterize the waste. 
The TRU activity reported in the BDRs for each container demonstrates 

4 y with a 95% probability that the container of waste contains TRU 
radioactive waste. 

5 N 
AK Sufficiency. Is there an approved AK sufficiency Determination for 
this waste stream? 

Mean concentrations, UCLg0 values for the mean concentration, standard 
deviations, and the number of samples collected for each VOC in the 
HSG of each container were calculated and compared with the program 

6 y required quantitation limits, as reported in CCP-TP-003, Attachment 3, 
and additional Environmental Protection Agency (EPA) Hazardous Waste 
Numbers were assigned as required. Samples were randomly collected 
(when appropriate). 

Mean concentrations, UCL90 values for the mean concentration, standard 
deviations, and the number of samples collected for solids VOCs were 
calculated and compared with the program required quantitation limits and 

?a NA regulatory thresholds, as reported in the Characterization Information 
Summary, CCP-TP-003 Attachment 4, and additional EPA Hazardous 
Waste Numbers were assigned as required. Samples were randomly 
collected. 

Mean concentrations, UCL90 values for the mean concentration, standard 
deviations, and the number of samples collected for solids SVOCs were 
calculated and compared with the program required quantitation limits and 

7b NA regulatory thresholds, as reported in the Characterization Information 
Summary, CCP-TP-003 Attachment 5, and additional EPA Hazardous 
Waste Numbers were assigned as required. Samples were randomly 
collected. 

Mean concentrations, (UCL90) values for the mean concentration, 
standard deviations, and the number of samples collected for total metals 
were calculated and compared with the program required quantitation 

7c NA limits and regulatory thresholds, as reported in the Characterization 
Information Summary, CCP-TP-003 Attachment 6, and additional EPA 
Hazardous Waste Numbers were assigned as required. Samples were 
randomly collected. 
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CCP Reconciliation with Data Quality Objectives 

WSF# LA-MHD04.001 Lot# ----
The data demonstrates whether the waste stream exhibits a toxicity 

8 y characteristic under Title 40 Code of Federal Regulations (CFR), Part 
261, Identification and Listing of Hazardous Waste, Subpart C, 
Characteristics of Hazardous Waste. 

9 y Does the waste stream contain listed waste found in 20.4.1.200 NMAC 
incorporating 40 CFR Part 261, Subpart D, Lists of Hazardous Wastes. 

10 y Waste stream can be classified as hazardous or nonhazardous at the 90-
percent confidence level. 

Appropriate packaging configuration and Drum Age Criteria (DAC) is 
11 y applied and documented in the headspace gas sampling documentation, 

and the drum age met prior to sampling. 

12 y TICs were appropriately identified and reported in accordance with the 
requirements of Section 83-1 of the QAPjP. 

13 y The PRQLs for headspace gas VOCs were met for all analyses as 
evidenced by the analytical batch data reports. 

The overall completeness, comparability, and representativeness QAOs 
were met for each of the analytical and testing procedures as specified in 
the WAP Sections 83-2 through 83-9 prior to submittal of a waste stream 
profile form for a waste steam or waste stream lot. 

Completeness Comparability Representativeness 

Radiography y y y 
14 

NDE y y y 

Headspace Gas y y y 
Analysis 
Solids Sampling NA NA NA 

Solids VOCs NA NA NA 

Solids SVOCs NA NA NA 

Solids Metals NA NA NA 
Comments: •• Container 5645059 has an indeterminate assay In the NDA BDR noted on the CIS. It Is not eligible for certification/ 

emplacement at WIPP using this BDR. and is Included for verification of hazardous waste number assignment only. 

Craig Simmons 5/13/2008 

Signature of Site Project Manager Printed Name Date 
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SUMMATION OF ASPECTS OF AK SUMMARY REPORT: LA-MHD04.001 

Overview: 

Waste Stream LA-MHD04.001 consists of heterogeneous debris generated during routine and 
decontamination and decommissioning activities in the Technical Area 21 (TA-21) Defense Programs 
(DP) West Facility at Los Alamos National Laboratory (LANL). The TA-21 DP West Facility was 
established as the LANL main plutonium facility. DP West provided the capability to: produce metal and 
alloys of plutonium and other transuranic elements from nitrate solution feedstock, fabricate these metals 
and alloys into precision shapes for defense applications, measure the chemical and physical properties 
of plutonium metals and alloys, and recover and recycle plutonium scrap or materials used in 
experiments. 

Waste stream LA-MHD04.001 was generated from 1971 to 2000. This waste stream has been generated 
from the following defense related activities: defense nuclear waste and materials by-products 
management, defense research and development, and defense nuclear material production activities, 
and is therefore eligible for disposal at the WIPP as defense related waste. 

This Summation of Aspects of the AK Summary Report includes information to support Waste Stream 
Profile Form (WSPF) number LA-MHD04.001 for Contact Handled (CH) TRU heterogeneous debris. The 
primary source of information for this Summation is CCP-AK-LANL-01 0, Central Characterization Project 
Acceptable Knowledge Summary Report for Los Alamos National Laboratory TA-21 DP West Facility, 
Waste Stream: LA-MHD04.001, Rev. 2, February 15, 2008. CCP-AK-LANL-010 includes information 
obtained from numerous sources, including facility safety basis documentation, historical document 
archives, generator and storage facility waste records and documents and interviews with knowledgeable 
personnel. 

Waste Stream Identification Summary: 

Site Where TRU Waste Was Generated: 

Waste Stream Name: 

Waste Stream Number: 

Dates of Waste Generation: 

Summary Category Group: 

Waste Matrix Code Group: 

Waste Matrix Code: 

Waste Stream TWBIR Identification: 

Waste Stream Volume: 

Los Alamos National Laboratory (LANL) 

Heterogeneous Debris from the 
TA-21 DP West Facility 

LA-MHD04.001 

1971 to 2000 

S5000 - Debris Waste 

Heterogeneous Debris Waste 

S5400 (Heterogeneous Debris) 

LA-TA-21-401 

10,308 55-gallon drums (current/retrievably stored) 2 

0 55-gallon drums per year (projected/newly 
generated) 

8 SWBs (current/retrievably stored) 
0 SWBs (projected/newly generated) 

1 TWBIR numbers LA-TA-21-06, LA-TA-21-12, and LA-TA-21-42 also apply. 
2 This volume estimate (2144 m3

) is packaged into numerous container types and will be repackaged into 55-gallon drums. 
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RCRA EPA Hazardous Waste Numbers: 

TRUCON Content Numbers: 

D004, D005,D006,D007,D008, D009,D010,D011, 
D022, F001, F002, F005 

LA 154, LA 215, LA 216, LA 217, LA 218, LA 219, 
LA 223, LA 225, SQ 154 

Waste Stream Description and Physical Form: 

Waste stream LA-MHD04.001 consists of mixed heterogeneous combustible and noncombustible debris. 
Combustible debris generated at the TA-21 DP West Facility consists of items that were originally 
packaged so the waste could be incinerated, but would not require further processing to meet the 
requirements of the WIPP WAC. 

Examples of combustible debris generated at TA-21 include paper, rags, plastic, rubber, wood-based 
high-efficiency particulate air (HEPA) filters, filter media, cardboard, wipes, paper towels, 
filter/grinding/transfer paper, stoppers, tubing, valves, bottles, containers, plastic sheeting, cotton gloves, 
cotton coveralls, coveralls, paper coveralls, plastic booties, tape, laboratory coats, nylon booties, polyvinyl 
chloride plastic, Plexiglas®, rubber-brass-steel supplied-air hoses, leather gloves, latex gloves, respiratory 
protection, hoses, hoods, hand tools, ladders, and wood. 

Examples of non-combustible debris consist of small tools, equipment, cans, pumps and motors, process 
equipment, gloveboxes and associated tunnels, holdup tanks, machine shop mill, lathe, and press, 
glovebox windows, metal and stainless steel ventilation ductwork, composite HEPA filters, metal pipes 
and valves, graphite, dust, fiberglass filter media, brass nuts, steel washers, stainless steel mesh, steel 
supports, equipment, glassware, ladders, filter frames, titanium and steel experimental containers, 
tantalum molds, sintered glass frits, stainless steel filters, anode heels, casting skulls, shielding, foil, lead 
solder, and crucibles. Small amounts of liquids (cutting oil, lubricating oil and solvents listed in Table 1 of 
this Summation) solidified in vermiculite, Waste Lock 770 (bentonite powder), zeolite (a silica mineral 
absorbent), or cement, may be present in this waste stream. Small amounts of solid process residues 
such as ash, salts, filter cakes, resin, leached residues and filtrate as described in the generating 
processes may also contaminate this waste. 

This waste stream is assigned Waste Matrix Code S5400, Heterogeneous Debris. The waste stream LA
MHD04.001 is comprised of greater than 50 percent heterogeneous inorganic and organic debris. Waste 
stream LA-MHD04.001 may contain smaller amounts (<50% by volume for each container) of 
homogeneous solids generated during the solidification and absorption of aqueous or organic liquids and 
immobilization of particulate materials, but no individual drum will contain greater than 50 percent 
homogeneous solids. The waste material that comprises waste stream LA-MHD04.001 is generated from 
a single process or from an activity that is similar in material, physical form, and radiological constituents 
and is therefore a single waste stream. 

Point of Generation -Area and Building of Generation 

Waste stream LA-MHD04.001 was generated in the TA-21 DP West Facility at LANL. 

Generating Process 

The plutonium facilities at LANL were located at TA-21 DP West but were subsequently relocated to the 
Plutonium Facility at TA-55. This summary of generating processes focuses on operations that were 
conducted at DP West when waste stream LA-MDH04.001 was generated. The chemicals and 
constituents identified in these processes may contaminate waste stream LA-MHD04.001 which is 
heterogeneous debris generated during routine and decontamination and decommissioning activities in 
the Technical Area 21. Debris, identified in the waste stream description, can be attributed to the 
following processes because waste segregation did not always occur on a process by process basis but 
rather on a waste type (combustibles and noncombustibles) basis. 
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It has been a long-standing waste management practice at LANL that waste is packaged in combinations 
of operations of origin. That is, waste items from several different operations were frequently commingled 
in a single container. Therefore, LANL TRU wastes from nuclear products manufacture, plutonium 
recovery, and R&D are delineated as a single plutonium process. DP West debris waste containers are 
designated as TRU mixed because the waste was not segregated by hazardous waste content. Wastes 
generated by specific plutonium operations at TA-21 were not segregated for packaging and disposal. 

Considerable focus was placed on recovery of plutonium from plutonium operations at TA-21. Process 
generated residues were generally recovered (if greater than discard limit) while glovebox generated 
debris was typically determined to be less than discard level utilizing assay. Small amounts of solid 
process residues such as salts, filter cakes, and leached residues below the discard limit (DL) were 
typically disposed of with the debris waste. Liquid waste that had plutonium concentrations less than the 
DL but that did not meet the waste acceptance criteria for theTA-50 Radioactive Liquid Waste Treatment 
Facility was sent to Building 257 for cement fixation but may also contaminate the debris. The final 
waste form for TRU waste generated by treatment of industrial wastewater and liquid wastes at DP West 
is homogeneous solids and not part of this waste stream. 

Following are the plutonium operations at the DP West Facility that generated this waste stream. Process 
material from these operations may contaminate this debris waste stream. 

• Plutonium Recovery operations 
• Pyrochemical operations 
• Metal operations 
• Pu-239 fuel programs 
• Americium processing operations 
• Pu-238 processing 
• Miscellaneous and special processing 
• Decontamination and Decommissioning (D&D) operations 
• Waste repackaging and prohibited item disposition. 

Plutonium Recovery Operations 

Plutonium products and plutonium-contaminated scrap and residues were generated as a consequence 
of manufacturing and research operations at LANL. Plutonium recovery operations processed the 
residues to recover plutonium. These recovery and manufacturing operations, associated maintenance 
operations, and plutonium research were the primary sources of TRU waste generated at DP West. 

Plutonium recovery operations were performed to recover plutonium from metal, metal alloys, scrap, and 
residues (e.g. salts and crucibles) and to produce purified plutonium nitrate solution that was used in the 
preparation of plutonium metal. The DP West plutonium recovery operations were subdivided into 
pretreatment, dissolution, and purification operations. Each of these process subcategories is described 
in the following sections. 

Pretreatment 

Pretreatment included physical processes used to prepare scrap and residues for dissolution. 
Pretreatment included the following processes: thermal conversion to oxide, calcination, caustic leaching, 
chemical separation by hydroxide or oxalate precipitation, size reduction, grinding, shredding, distillation, 
filtering of liquids (e.g. hydroxide and oxalate solutions) or oils (e.g. lubricating, machining, lapping, and 
cutting oils), and incineration. As materials were received from operations within DP West, they were 
sorted and sent to pretreatment processes or directly to dissolution depending on the physical nature of 
the scrap or residue and on the amount and type of plutonium associated with the material. 

Particulate solids from pretreatment were sent to dissolution if plutonium concentrations were above the 
discard limit (DL) and to disposal if concentrations were below the DL. Liquids (e.g. oils thinned with 
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trichloroethylene) were sent to purification if plutonium concentrations were above the DL or to the 
Building 257 wastewater treatment facility if concentrations were below the DL. 

Pretreatment of Noncombustible Residues 

Thermal pretreatment processes were used to prepare plutonium-bearing materials for dissolution. 
Procedures involved the conversion of metal and its alloys to oxide. Finely divided plutonium metal, 
anode heels from electrorefining operations, oxides that potentially contained unoxidized plutonium metal, 
carbides, and nitrides were burned to passivate the material. 

A caustic (hydroxide) leach process was used to pretreat residues high in chlorides. Chlorides were 
removed using sodium hydroxide and the resulting residues were then dissolved in nitric and hydrofluoric 
acid. The caustic solution was sent for liquid waste disposal at Building 257, and the filtered solids 
continued through the solution process. 

Plutonium oxalate cakes from the oxalate precipitation process underwent calcination to create plutonium 
oxide. The oxide became feed for the oxide reduction process. 

Pretreatment of Combustible Residues 

The incinerator was designed to combust residues from TA-21, including paper, rags, wood, emery 
paper, rubber gloves, graphite, and plastics. The only materials combusted in the incinerator were from 
TA-21. The AK for this waste stream includes the constituents and EPA HWNs for the feed material to 
the incinerator. The incinerator off-gas scrub (e.g sodium hydroxide and potassium hydroxide) and the 
vacuum seal solutions (e.g. vacuum pump oil) were filtered and analyzed for plutonium content to 
determine if the solutions should be recycled or discarded. The ashes were collected, reduced in a ball 
mill, sampled for plutonium content, and leached in nitric acid or a combination of nitric and hydrofluoric 
acids or processed in a dissolver if the plutonium content was greater than the DL. The resulting nitrate 
solution was purified by anion exchange. 

Pretreatment of Oils 

Plutonium-contaminated lubricating, machining, lapping and cutting oils were recovered by filtering to 
remove plutonium metal or oxide particles. Trichloroethylene was used to reduce the viscosity of oils 
during the filtration step. The liquid was sent to the liquid waste treatment facility in Building 257 for 
treatment and is not part of this waste stream. 

Dissolution 

Dissolution generated a plutonium-nitrate solution for subsequent feed to a purification process. 
Dissolution involved nitric acid and hydrofluoric acid leach solutions, with the addition of chemicals such 
as aluminum nitrate, calcium fluoride, potassium nitrate, sodium nitrate and ferrous sulfamate for 
particular dissolution processes. Feed materials to dissolution included ash, glovebox sweepings, ground 
slag or crucibles, hydroxides, metal, oxides, residues, salts, and sand. Filtered solids from dissolution 
were leached until plutonium concentrations were below the DL, and then sent for disposal. Debris was 
disposed of after the plutonium contamination was removed from the surface by leaching. Plutonium
bearing solutions were sent on to purification or to the metal preparation line. 

Hydrochloric acid solutions, chloride residues, and organics were often sent to the caustic dissolver. After 
dissolution, the solutions were filtered and then sent to purification. The filtered solids were sent to other 
dissolution processes if plutonium concentrations were above the DL or disposed as debris waste if 
concentrations were below the DL. 
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Surface Decontamination 

Plutonium contaminated metal and noncombustible debris was recovered by leaching in nitric acid. 
Tantalum molds and crucibles, sintered glass frits, stainless steel filters, and aluminum oxide crucibles 
were cleaned with nitric and hydrofluoric acid. The acid was filtered, and the items were rinsed with water 
or dilute nitric acid. Rubber gloves were also decontaminated using cloths and nitric acid to recover 
plutonium. The cloths were rinsed in water and the water was collected and filtered. The solids were 
recycled through the dissolution process if plutonium concentrations were above the DL, or disposed as 
waste if concentrations were below the DL. The plutonium-bearing solutions were sent to purification. 
The cloths were reused or discarded as solid waste or sent to incineration, depending on the nuclear 
material content. Plutonium-bearing solutions (e.g. nitric and hydrofluoric acid) were sent to purification, 
while items below the DL were discarded. 

Pickling 

Pickling, or leaching with a strong acid (e.g., nitric acid or hydrochloric acid), was the pre-treatment for 
noncombustible items. Hydrochloric acid pickling solutions underwent nitric acid acidification. The 
plutonium-bearing nitrate pickling solution was then transferred to anion exchange. 

Plutonium Metal and Alloys 

Plutonium-bearing metal and alloys were dissolved in a standard leach solution of nitric and hydrofluoric 
acid after pretreatment. These materials included alloys, anodes, carbides, casting skulls, electrorefining 
residues (e.g. chloride melts and anode heels), and metals. After dissolution and filtration, solids were 
discarded if below the DL or recycled if above the DL, while solutions (potentially containing lead, 
cadmium, mercury, or chromium) of dissolved alloys were sent to purification. Plutonium-aluminum alloys 
included chromium, copper, gallium, hafnium, indium, iron, manganese, thorium, titanium, uranium, and 
zirconium. Depending on the plutonium alloy, dissolution might involve mercuric nitrate or hydrofluoric 
acid followed by helium sparging. Uranium-plutonium oxide mixtures were leached using nitric acid to 
dissolve the uranium. Aluminum nitrate was added to complex fluoride ions. The uranium-bearing filtrate 
was discarded, and the plutonium-bearing solids were sent to dissolution and then to either anion
exchange or the oxalate precipitation for purification. 

Plutonium oxide 

Plutonium oxide was dissolved dependant on the temperature at which the oxide was formed or to which 
it was heated. Oxides that were heated to less than 600 oc were dissolved in a nitric and hydrofluoric 
acid. Oxides heated to temperatures between 600 oc and 1000 oc were mixed with a potassium disulfate 
and sodium fluoride flux, which was then heated. The cooled melt was heated with a nitric acid and 
aluminum nitrate. The solution was filtered and sent to purification, depending on what types of cations 
were present. 

Graphite 

Graphite melt and crucibles were leached with nitric and hydrofluoric acid. Graphite used for filtering 
solutions and uncoated melt and mold crucibles were incinerated, and the ashes were leached with nitric 
and hydrofluoric acid. 

Silica Solids 

Silica entered the process stream from dissolution of crucibles, and leaching of silica from glass 
equipment. Acid-leached silica residues were dried and treated in hydrofluorination furnaces. The 
residues were leached with nitric acid and aluminum nitrate. All leach and scrub solutions containing 
more than one mg/L of plutonium were transferred to anion-exchange for further plutonium recovery and 
purification. Leach and scrub solutions less that one mg/L may contaminate this debris waste stream. 
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Acid Insoluble Residues 

Acid insoluble residues included refractory oxides and residues for which leaching was uneconomical or 
infeasible. Examples of acid insoluble residues include incinerator ash, aluminum oxide tubes and 
crucibles, and carborundum solids. These residues were treated with a mixture of potassium pyrosulfate 
and sodium fluoride. The resulting melt was dissolved in a nitric acid and aluminum nitrate. The filtrate 
was purified by anion exchange. 

Incinerator Ash 

Incinerator ash was processed using nitric acid to remove the more soluble residues, a water leach to 
remove the nitric acid, hydrofluorination to the remove silica solids, and a fusion with potassium disulfate 
and sodium fluoride to remove the remaining plutonium. 

Electrorefining Chloride Melts 

Electrorefining chloride melts were leached with sodium hydroxide, and the plutonium was precipitated as 
hydroxide. The filtrate, if less than 1 mg/L in plutonium was discarded. 
Reduction and Casting Residues 

Residues from plutonium metal preparation consisted of MgO packing sand, reduction slag, and the MgO 
crucible. Slag and crucible material was placed into a dissolver. Nitric acid and aluminum nitrate was 
added to dissolve the MgO sand, and then air was sparged through the solution to aid in the oxidation of 
iodide to free iodine. The free iodine was carried through to sodium hydroxide scrubbers. The solution 
was filtered and sent to nitrate anion exchange. The leached residues were transferred to the 
hydrofluorination system. Casting residues were treated in a similar manner. 

Purification 

Plutonium-bearing solutions generated during dissolution were sent to purification for plutonium recovery. 
Purification consisted of ion exchange and precipitation. After ion exchange and/or dissolution of 
precipitates in nitric acid, plutonium nitrate solutions were sent to the metal fabrication line. 

Plutonium Hydroxide Precipitation 

The hydroxide precipitation process took plutonium in filtrate solutions from purification and precipitated it 
with potassium or sodium hydroxide. The resulting plutonium-enriched hydroxide cakes became feed 
material for other operations or were returned to the dissolution step for re-processing. Heavy metals 
(e.g. lead) were known to concentrate in the hydroxide cakes. 

Plutonium Peroxide Precipitation 

The peroxide precipitation process was used to separate plutonium from impurities such as aluminum, 
bismuth, calcium, cesium, chromium, cobalt, iron, lanthanum, and magnesium, as well as americium. 
Peroxide was added to the dissolution filtrate feed. The resulting peroxide filter cake was dissolved in 
nitric acid and the solution was sent to the metal preparation line for conversion to metal. 

The filtrate solution was treated to destroy the excess peroxide (also referred to as the "peroxide kill" 
process). The filtrate was added to sodium hydroxide, cooled, and acidified with nitric acid to dissolve the 
hydroxides and provide a solution for the anion exchange process. 
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Plutonium Oxalate Precipitation 

The oxalate precipitation process was used to separate plutonium from iron, aluminum, uranium, or other 
cations that formed soluble oxalates and to concentrate the plutonium. The resulting oxalate was 
calcined to the oxide, and the oxide was dissolved in nitric and hydrofluoric acid to produce a plutonium 
nitrate product. 

Anion Exchange 

Plutonium recovery operations utilized nitrate anion-exchange to scavenge, purify, and concentrate 
plutonium. The general procedure was to: get the plutonium into solution, sorb the plutonium on nitrate 
anion-exchange resin, elute the plutonium, and then determine if impurities required removal. The eluate 
was concentrated, if necessary, and the purified plutonium nitrate solution was sent to metal preparation. 

The nitrate anion exchange processes used resin columns to sorb plutonium. The pH of solutions was 
adjusted with nitric acid and the plutonium was stabilized using hydrogen peroxide. Additional chemicals 
used included: aluminum nitrate, ferrous ammonium sulfate, hydrogen peroxide, sodium hydroxide, 
sodium nitrite, sulfuric acid, and urea. The column was washed with nitric acid to remove non-sorbed 
species. The plutonium remained on the resin until it was released using hydroxylamine nitrate. The 
released purified plutonium solution was then processed using precipitation and oxidation. lon exchange 
resins were reconditioned using nitric acid. After ion exchange, plutonium solutions were sent to a 
precipitation process to convert the plutonium solution to plutonium oxalate. This process involved the 
addition of oxalic acid. The resulting oxalate was calcined to oxide, and was dissolved in nitric and 
hydrofluoric acid to produce plutonium nitrate. 

Plutonium!Thorium Separation 

Plutonium/thorium oxides were dissolved in a nitric and hydrofluoric acid solution to which sodium 
chromate and lanthanum nitrate were added. Thorium was removed from solution by addition of 
potassium fluoride or hydrogen fluoride to form thorium fluoride precipitate. After filtering out this 
precipitate, the plutonium and chromium was reduced using peroxide. Peroxide and sulfate were used to 
precipitate plutonium peroxide, which was subsequently dissolved in nitric acid to provide the nitrate feed 
for the metal preparation line. 

Evaporator 

The use of evaporators was developed at the DP West Facility and they were put into production when 
plutonium recovery operations were relocated to TA-55. 

Pyrochemical Operations (Metal Production) 

Pyrochemical operations included the metal preparation line, developmental direct oxide reduction, and 
electrorefining. Plutonium peroxide was precipitated from nitrate solution and converted to plutonium 
tetrafluoride in the metal production operations. The plutonium tetrafluoride was mixed with calcium 
metal and heated, leaving metallic plutonium that forms a disc or button. After cooling, the plutonium 
button was sent on to metal fabrication. 

Metal Preparation Line 

Plutonium nitrate solutions were processed in the metal production line using plutonium tetrafluoride with 
calcium. Plutonium peroxide was precipitated and converted to plutonium tetrafluoride. The plutonium 
tetrafluoride was combined with calcium metal and heated to reduce the plutonium tetrafluoride to 
plutonium metal and calcium fluoride. Once cooled, plutonium metal was recovered as a button by 
breaking the crucible and mechanically separating the contents. The waste products were calcium 
fluoride and calcium iodide, which formed a slag, and magnesium oxide sand and magnesium oxide 

Page 20 of36 



crucible pieces. The sand, slag, and crucibles were discarded if the plutonium content was below the DL. 
If the plutonium content was above the DL, the slag and crucible pieces were sent to recovery operations. 
The magnesium oxide sand was reused if possible. 

Direct Oxide Reduction (DOR) 

In the DOR process, plutonium oxide and calcium metal were reacted in molten calcium chloride or 
calcium chloride mixed with calcium fluoride, to produce plutonium metal. The reaction was conducted in 
a heated MgO crucible whereby arsenic, mercury, or selenium was driven off. After cooling, a plutonium 
metal button was removed. A layer of salt above the button contained unreacted oxide and metal shot, 
which was recovered by addition of fresh salt plus additional calcium metal. The process was then 
repeated. If the unreacted oxide and metal shot did not process after the second run, the material was 
sent to aqueous recovery. The salt was then either routed through aqueous chloride operations, or 
discarded as waste along with the calcium metal and MgO crucible pieces. 

Electrorefining 

The electrorefining process was used to produce high purity plutonium metal. Impure plutonium was 
cast, placed in a magnesium oxide crucible with a salt mixture, a metal cathode (typically tungsten), and a 
seeding reagent such as magnesium chloride or plutonium chloride. After the anode and salt melted, 
current was applied, and plutonium was oxidized. Impurities in the original plutonium anode that were 
more easily reduced than plutonium (including cadmium, chromium, lead, and silver) remained in the 
anode, while impurities more easily oxidized than plutonium (including americium and barium) were left in 
the molten salt. After cooling, the crucible was broken and the metal was removed. 

Metal Operations (Production and Fabrication) 

Metal operations consisted of metal production and metal fabrication, casting, machining, assembly and 
disassembly. The plutonium parts prepared in the metal fabrication operations were used for research 
programs at LANL. 

Alloy Development 

This process developed plutonium alloys. Plutonium metal was melted, cooled and observations were 
made on the success of the alloying process. Bromobenzene was used for density measurements and 
Freon TF was used to clean parts. This process generated rags, gloves, metal cups, and glovebox 
maintenance items. 

Casting 

The casting process received plutonium metal from pyrochemical operations or from the special recovery 
line. The metal was combined with other metal to produce a product that met purity and isotopic 
specifications. Specification metal was then cast with gallium metal, analyzed chemically to determine 
the gallium content, and the metal was placed into storage for future casting and machining 

Chemical analysis was performed on parts rejected during inspection. If the rejected parts met the 
chemical requirements, the parts were blended with other metal. Those parts that did not meet the 
chemical specifications were cast into ingots, which were then sent for electrorefining. Casting skulls, 
which were small amounts of plutonium left on the furnace and crucible surfaces, were oxidized to 
plutonium oxide. This plutonium oxide was sent to aqueous recovery. Waste generated by casting 
included graphite molds, tantalum crucibles and funnels, tools, rags, gloves (leaded), gaskets, and small 
amounts of plastics and glass. 
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Machining and Metal Working 

Machining and metal working involved operations performed on cast parts. Machining operations 
included turning, milling, grinding, and boring to bring the parts to their final dimensional specifications. 
Chemicals used as coolants during machining include Tap Magic™ (contains 1,1, 1-trichloroethane) and 
Freon TF. Tap Magic™ use was discontinued in 1992, and Freon TF was discontinued in 1995. Methyl 
ethyl ketone, Metalprep 79 (a phosphoric acid-based metal cleaner), Freon TF, and trichloroethylene 
were used for cleaning and in machining operations and may contaminate the debris in this waste stream. 

Physical Properties 

This process involved the study of physical properties of alloys and components, including structural, 
magnetic, electronic, and metallurgical properties of actinide metals, alloys, and compounds from 
processes. 

Pit Disassembly and Special Recovery Line 

Pit disassembly involved the separation and sampling of pit assemblies using milling, turning, and 
grinding techniques. Pits were cut, and the shells were cleaned with copper wool and Freon TF. Scrap 
was sent to recovery or to waste management depending in whether the material was special nuclear 
material or not. After the shells were cleaned, tritium-contaminated water was poured over zeolite, a 
silica mineral absorbent, for disposal. Copper wool may be part of the debris in this waste stream and 
Freon TF may contaminate this waste. 

Welding and Welding Leak Test 

Welding operations consisted of the preparation and encapsulation of foils of U-233, neptunium (Np)-237, 
Am-241 and plutonium isotopes for use as neutron detectors. Metal oxide compounds were also used in 
detectors. The foils were welded or soldered into nickel, stainless steel, or copper capsules and leak
tested. The exterior of the capsule was cleaned with Freon TF. 

Pu-239 Fuels Programs 

The plutonium fuels programs consisted of two primary activities: Liquid Metal Fast Breeder Reactor 
(LMFBR) fuel production; and the Pu advanced fuels development. The LMFBR fuel program 
investigated the suitability of plutonium-containing ceramic materials for use in breeder reactors. At DP 
West, U-235/Pu-239 carbide fuel, Pu-239/thorium-232 carbide driver fuel and U-238 carbide blanket fuel 
were fabricated. 

Ceramic Grade Plutonium Oxide Production 

The production of plutonium oxide utilized aged plutonium metal. The impure plutonium metal was 
converted to an impure oxide by burning the metal. The impure oxide was dissolved in nitric and 
hydrofluoric acid, and separated from the americium by precipitation of the plutonium as peroxide. The 
americium remained in the filtrate, and was precipitated as the hydroxide by using sodium hydroxide to 
"kill" the peroxide. The plutonium peroxide precipitate was redissolved in nitric acid and further 
purification was achieved by precipitation of the oxalate. The oxalate precipitate was then calcined to 
purified plutonium oxide. 

Advanced Fuels Fabrication 

Enriched uranium oxide and plutonium oxide were mixed with graphite and stearic acid then pressed into 
briquettes during advanced fuel fabrication. The briquettes were then reduced to the carbide form and 
were then size reduced. The crushed/powdered oxide was mixed with stearic acid and polyethylene 
glycol, and nickel powder was added. 

Page 22 of36 



Advanced Fuels Pellet Preparation and Element Loading 

Plutonium and uranium carbide powder was pressed into a pellet, heated to burn off stearic acid and 
polyethylene glycol, and small amounts of MolyKote™, a silicon-base lubricant, were used for hand 
pressing of pellets. Pellets were transferred to TA-35 for loading into fuel element(s). Compatibility 
testing, immersion density measurements, and metallographic inspection were performed at DP West. 

Americium Processing Operations 

Research on americium was carried out at DP Site West and americium and plutonium waste was 
commingled. Am-241 was processed for commercial applications such as smoke detectors and oil-well 
logging instrumentation. Am-241 was separated and purified from stockpiled material, byproduct feed 
from the Pu-239 oxide ceramic-grade fuel production line, and from the Hanford Ash material. 

Solutions (nitric acid) containing high americium concentrations were "conditioned" with hydrogen 
peroxide, and americium hydroxide precipitate (cake) formed when the solutions were dripped into 
sodium hydroxide to kill the peroxide. Americium-containing hydroxide cake from the peroxide kill 
process was re-dissolved in nitric acid and concentrated through distillation. Silica gel was separated by 
filtration; air dried, and discarded as solid waste. Americium-containing filtrate was sent to purification. 

The americium oxide production process received the hydroxide slurry from plutonium oxide production 
that was filtered and washed with sodium hydroxide. The filter cake was dissolved in nitric acid, and the 
nitric acid was passed through an anion exchange column. The plutonium was retained on the ion 
exchange resin and the americium passed, resulting in a purified americium solution. Plutonium was 
eluted using nitric acid then sent to ion exchange for recovery of the plutonium. The nitric acid solution 
from the americium purification process was distilled and sent to oxalate precipitation. High purity 
americium oxalate cakes underwent calcination. After filtration of the americium oxalate, the oxalate 
filtrate was sent to the hydroxide precipitation. 

Pu-238 Processing 

The Pu-238 processing operations involved the production of Pu-238 based heat sources along with the 
recovery of Pu-238 from processing residues and scrap materials. Sources were manufactured for both 
defense and non-defense activities. The programs included the Systems for Nuclear Auxiliary Power 
heat source, the artificial heart program and artificial heart heat source fuel, the Solid Solution Cermet fuel 
form, the Plutonia Molybdenum Cermet fuel form, the Plutonia-lridium Cermet fuel form, and the Pure 
Plutonium Oxide fuel form. 

Systems for Nuclear Auxiliary Power (SNAP) 

Systems for Nuclear Auxiliary Power (SNAP) devices converted thermal energy from radioisotope decay 
into electrical energy. The Pu-238 heat sources were used to power unmanned weather stations, 
navigational buoys, satellites, and spacecraft instrumentation. The SNAP power sources also supported 
space electric power applications. 

Artificial Heart Program 

The Artificial Heart Program focused on developing an artificial heart powered by Pu-238. The Pu-238 
feed material was purified at DP West using the same electrorefining process used to purify Pu-239 
materials. The program was cancelled due to the possibility that Pu-238 could be released into the 
environment. 
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Solid Solution Cermet (SSC) Fuel Form 

The Savannah River Laboratory prepared the solid solution cermet for the TRANSIT Project which 
consisted of Pu-238 and thorium oxide. The plutonium and thorium oxide were sampled heated, ball 
milled and combined into pellets. The pellet was sintered, crushed, measured for density, and screened. 
The granules were coated with molybdenum in the form either molybdenum hexafluoride or molybdenum 
pentachloride gas mixed with hydrogen gas. The molybdenum was reduced to metal and the hydrogen 
combined with the fluorine or chlorine to form hydrogen fluoride or hydrogen chloride gas. The halide gas 
was reacted with calcium oxide or calcium carbonate to form a calcium salt. The granules were then 
pressed into a disc and machined to their final dimensions. 

Plutonia Molybdenum Cermet Fuel Form 

The Plutonia Molybdenum Cermet fuel form replaced the SSC fuel form. The fabrication steps were 
similar to sse process. 

Plutonia-lridium Cermet (PIC) Fuel Form 

The PIC fuel form consisted of plutonium oxide and iridium. The fabrication began with iridium powder 
which was milled, ground, and mixed with several different slurry solutions consisting of ethanol, acetone, 
and camphor, dried, and blended to generate an electrostatic charge on the metal particles. Up to this 
point, the operation was conducted in a non-radioactive environment; therefore, no TRU waste was 
generated. 

The plutonium oxide was then outgassed, ball-milled, granulated, passed through a mesh and fired. The 
iridium powder was sprinkled onto the plutonium oxide and mixed. The iridium-plutonium oxide charge 
was then pressed. The chemicals used in this process were camphor and acetone. The camphor 
volatilized when larger quantities of oxide were mixed together. The acetone and ethanol were vaporized 
when the iridium camphor cake was dried. 

Pure Plutonium Oxide (PPO) Fuel Form 

The use of cermet fuel form was replaced by the PPO fuel form. The sintered plutonia fuel was 
encapsulation in a metal such as iridium or platinum. The plutonium oxide was out-gassed, ball-milled, 
and pressed into pellets. The pellets were then crushed, screened, pressed, and sintered. 

Artificial Heart Heat Source Fuel 

Four fuel forms were researched and developed in the Artificial Heart Heat Source Fuel program: Pu-238 
metal, Pu-238-3 atom% gallium (performed in TA-55 only and will not be discussed in this report), Pu-
238 N-15 nitride, and Pu-238 0-16 oxide. 

The medical-grade fuel forms were prepared by dissolving Pu-238 oxide in a nitric and hydrofluoric acid 
mixture, precipitating it as plutonium peroxide, and isolating the cake by filtration. After filtration, the 
peroxide was destroyed, and the hydrofluoric acid was neutralized using a hydroxide precipitation and 
filtration before the solution was transferred to the waste treatment plant at TA-21 East. The peroxide 
precipitate was converted to tetrafluoride and unreacted hydrogen fluoride gas was scrubbed with 
potassium hydroxide solution and the solution was sent to the same treatment plant. The plutonium 
fluoride was reduced to metal with calcium. The calcium fluoride and calcium iodide slag became either 
recoverable scrap or waste. The metal was cast into rods and electrorefined. The sodium 
chloride/potassium chloride salt and crucible became recoverable scrap for LANL. Finally, the 
electrorefined metal was cast into rods and encapsulated as the heat source. 

Eventually the process was replaced by the direct oxide reduction process. That process involved the 
reduction of plutonium oxide to plutonium metal with calcium in molten calcium chloride/calcium fluoride 
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or plain calcium chloride salt to dissolve the resulting calcium oxide. The salt and crucible became a 
recoverable residue. The residue was re-introduced to the process as feed material. 

The Pu-238 0-16 oxide was prepared using the electrorefined metal rods and converting them to 
plutonium hydride. The Pu-238 powder was reacted with 0-16 water vapor, ball milled, screened, cold 
pressed, and crushed. Carbowax (a polymer of ethylene oxide) dissolved in trichloroethylene was added 
to the powder and pressed into a pellet, then sintered. 

The Pu-238 N-15 nitride process was identical to the Pu-238 0-16 oxide process except that N-15 gas 
was reacted with the Pu-238 powder to form plutonium nitride. 

Supporting Operations 

Preparation of the fuel forms was only a portion of the Pu-238 heat source programs. In order to 
understand issues such as safety, possible reentry into the earth's atmosphere from outer space, launch 
accidents, and radiation exposure to an artificial heart recipient, it was necessary to determine the 
chemical, physical and radiation properties of those fuel forms. 

The following supporting activities were performed at TA-21 West. 

1) Powder Density Determination - This process was accomplished by mechanical means involving no 
hazardous materials. 

2) Asymmetrical Thermal Ramp of a PIC Sphere -The stability of a PIC sphere was studied under 
conditions of thermal shock (e.g., heat). 

3) Melting Points of plutonium oxide and molybdenum -This process involved measurements such as 
vapor pressures, heat of melting, and heat of sublimation for both materials. No chemicals were used 
in these measurements. 

4) Thermal Diffusivity for PMC- No hazardous chemicals were used in these measurements. 
5) Spectral Emissivity of PMC - No hazardous chemicals were used in these measurements. 
6) X-ray Crystallography of the plutonium oxide - No hazardous chemicals were used in these 

determinations. 
7) Chemical interactions of plutonium oxide and plutonium oxide-x- Involved interactions with water, 

hydrogen, oxygen, carbon, nitrogen, tantalum, tungsten, molybdenum, iridium, titanium, titanium oxide, 
hafnium, hafnium oxide, thorium, thorium oxide, zirconium and zirconium oxide. There was no use of 
hazardous materials in these studies. 

8) Surface Temperature of SSC Discs- There was no use of hazardous materials. 
9) Thermal Dilatometry Measurements of sse -There was no use of hazardous materials. 
1 0) Mass Spectrometer Study of vaporization of SSC fuel - There was no use of hazardous materials. 
11) Thermal Stability of SSC Fuel in Air - There was no use of hazardous materials. 
12) Thermoluminescent Dosimetry of Pu-238 heat sources - Dose rates were determined for both 

neutrons and gamma rays. No hazardous chemicals were used in the dosimetry. 
13) Particle Size Determinations for Ball-milled Powders- This determination made use of a viscous 

solution called Sedisperse™ (a particle dispersion liquid) that possessed no hazardous constituents. 
14) Oxygen Isotopic Exchange of Heat Source Pellets on Exposure to Oxygen, Dry Air, and Moist Air- No 

chemicals were used in this study. 
15) Calorimetry of Heat sources to Determine Thermal Power - Small sources were measured in a 

calorimeter and larger ones in a water-bath calorimeter. No hazardous chemicals were employed. 
16) Helium Release Studies on Encapsulated and Bare Heat Source Pellets. No hazardous chemicals 

were used in these studies. 
17) Radon Release Study on an Encapsulated Heat Source -Aqua Regia employed to dissolve any 

radon decay daughters, but this was done outside the glovebox. 
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Miscellaneous and Special Processing 

The miscellaneous and special processing operations included the development of new recovery 
processes, metallography, and preparation of isotopes. The overall goal of miscellaneous and special 
processing involved the study of operations associated with the purification, extraction, recovery, and 
characterization of actinides. 

Development of New Recovery Processes 

The development of new recovery processes involved actinide extraction, separation, and 
characterization R&D studies. These studies included the processing of hydroxide cake using 
experimental chemical and electrochemical techniques to investigate and improve upon existing 
extraction and separation processes and techniques (as described within this Generating Process 
section). The development of sensors and instrumentation for chemical analysis was also conducted 
under this process. In addition, purification studies were performed on a non-routine basis. These studies 
involved small scale research and trouble shooting of purification methods and used isotopic mixtures of 
plutonium, uranium, americium, and neptunium. Waste generated from this process included laboratory 
debris such as labware (e.g., glass, plastic, rubber, or metal materials and supplies), rags from general 
cleanup, spent solutions, and glovebox operations waste. Spent solutions included acids, bases and 
solvents used in the processes described within this Process Description Section. Spent solutions were 
either sent to TA-50 or Building 257. Glovebox operations waste included HEPA filters, glovebox gloves, 
glovebox windows, nuts, and washers. 

Metallography 

The purpose of the metallography operation was to characterize the microstructure of metallic or ceramic 
pieces to establish the quality of welds. Materials examined consisted of plutonium and uranium 
carbides, nitrides, and oxides, as well as zirconium and tantalum alloys, and stainless steel. Metal pieces 
(pellets) were cut, ground, mounted with epoxy (e.g. Epon Resin 8132), then cleaned with a solvent such 
as 1,1,1-trichloroethane, polished, and etched with several different chemical compounds (e.g. 
ammonium bifluoride, cerium nitrate, hydriodic acid). Waste generated from this process included 
stainless steel, standard glovebox maintenance items (e.g., rags, glovebox gloves, and HEPA filters), and 
grinding paper. 

Preparation of Isotopes 

The preparation of isotopes involved hydrofluorination to convert isotopic compounds of actinides to 
fluorides. The compounds were treated with hydrogen fluoride or fluorine gas to produce plutonium 
fluoride. The plutonium fluoride was mixed with calcium metal, and heated to form calcium fluoride and 
plutonium metal. A catalyst (e.g., iodine) was sometimes added to ensure a complete reaction. Waste 
generated from this operation included MgO sand, calcium fluoride, and MgO crucibles. 

Decontamination and Decommissioning (D&D) Operations 

D&D waste specific to this waste stream was generated from 1971 to 2000. Decontamination activities 
included the use of mechanical and chemical cleaning techniques such as brushing, stripping, washing 
with nonhazardous cleaning products such as water and Fantastik™, and wiping to remove 
contamination. Physical isolation and draining of equipment were also performed. Drained liquids were 
either treated at the liquid waste treatment facility or solidified with cement or an absorbent material 
(vermiculite, Waste Lock 770 {bentonite powder}, and zeolite, a silica mineral absorbent). 
Decommissioning activities included the removal and size reduction of contaminated gloveboxes, 
equipment, machinery, furnishings, and support systems, process piping and supports, tanks and 
ancillary equipment, and fixed equipment such as ducting, wires, conduits, electrical panels, and 
cabinets. Secondary waste such as combustibles, metal, and plastic generated during D&D activities is 
expected to be part of the waste. 
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No hazardous chemicals were added to the waste during the D&D activities. Commercially available, 
non-hazardous cleaning products, such as Fantastik™, and non-hazardous strippable coatings, such as 
ALARA 1146 and Sensor Coat, were used to remove loose contaminants. Water-based paint was often 
used to fix remaining contamination in place prior to demolition. 

Waste Repackaging and Prohibited Item Disposition 

Waste repackaging and prohibited item disposition is performed in three facilities. The first facility was 
established in 1979 at TA-50 as the Size Reduction Facility (SRF) to size reduce non-routine items such 
as decommissioned gloveboxes, ductwork, and process equipment to fit in 55-gallon drums or standard 
waste boxes (SWBs). 

A plasma torch was commonly used during size reduction activities to cut up large items into manageable 
pieces. The SRF historically combined waste from multiple facilities and these containers will be 
identified and characterized under a separate TA-50 waste stream. As LANL TRU waste characterization 
and certification activities increased, the mission of the SRF was expanded to support TRU waste 
characterization. 

In 1993, the name of the SRF was changed to the Waste Characterization, Reduction and Repackaging 
(WCRR) Facility to reflect the expanded remediation and repackaging mission. Size reduction operations 
at the WCRR Facility were discontinued around 1997. The second repackaging facility (the 
Decontamination and Volume Reduction [DVRS]]) operated for a short time in the early 2000s and is 
currently being prepared to resume operations. The DVRS facility will disassemble and process the 
plywood sheathing and the contents of Fiberboard Reinforced Plastic (FRP) containers. The DVRS will 
then repackage these wastes into standard containers that can be permanently disposed of at the 
appropriate disposal facilities. The third remediation and repackaging facility was established in 2006 at 
theTA-54 Dome, 231 Permacon and CCP personnel began observing these activities. Containers that 
fail to meet WIPP criteria are sent to the WCRR Facility or the Dome 231 Permacon to be safely 
remediated. These eutside facilities are used to perform VE, repackaging, and prohibited item 
dispositioning of TRU waste. Some secondary waste generated during remediation/repackaging 
activities may be added to the waste containers including the absorbent Waste Lock 770, rags and wipes 
containing Fantastik used during decontamination, personal protective equipment, and rigid liner lids that 
have been cut into pieces. 

Table 1 identifies the RCRA toxicity characteristic and listed constituents identified in this waste stream. 
These chemicals and constituents were used in processes and contaminate this waste. However, the 
chemical itself was not discarded in this waste stream as commercial chemical product, an off 
specification commercial chemical product, or a container residue or spill residue thereof (40 CFR 
261.33). 

Table 1 -Metals or organic TC and F-Listed Contaminants 

Waste Stream LA-MHD04.001 

Chemical CAS Number EPA Hazardous Waste Numbers 
Arsenic 7440-38-2 0004 
Barium 7440-39-3 0005 
Benzene 71-43-2 F005 
Cadmium 7440-43-9 0006 
Carbon tetrachloride 56-23-5 F001 
Chlorobenzene 108-90-7 F002 
Chloroform 67-66-3 0022 
Chromium 7440-47-3 0007 
1,1 ,2-trichloro-1 ,2,2-trifluoroethane 76-13-1 

F001, F002 (Freon TF) 
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Chemical CAS Number EPA Hazardous Waste Numbers 
Lead 7439-92-1 0008 
Mercury 7439-97-6 0009 
Methyl ethyl ketone 78-93-3 F005 
Methylene chloride 75-09-2 F001, F002 
Pyridine 110-86-1 F005 
Selenium 7782-49-2 0010 
Silver 7440-22-4 0011 
Tetrachloroethylene 127-18-4 F001, F002 
Toluene 108-88-3 F005 
Trichloroethylene 79-01-6 F001, F002 
1,1, 1-trichloroethane 71-55-6 F001, F002 

RCRA Determinations - Hazardous Waste Determinations 

lgnitability, Corrosivity, Reactivity 

Waste generated in this waste stream does not qualify for the exclusions outlined in 40 CFR 260 or 261. 
Radiography and/or VE is used to confirm that the waste stream is not a liquid waste and does not 
contain explosives, non-radioactive pyrophoric materials, compressed gases, or reactive waste. 
Therefore, this waste stream does not exhibit the characteristic for ignitability (0001 ), corrosivity (0002), 
or reactivity (0003). 

lgnitability 

The waste does not meet the definition of ignitability as defined in 40 CFR 261.21. The waste is not a 
liquid or compressed gas, an ignitable compressed gas, or an oxidizer, and is not capable of causing fire 
through friction, absorption of moisture, or spontaneous chemical change. Radiography and/or VE are 
performed to confirm the absence of free liquids. Therefore, the hazardous waste nurrber for ignitability 
(0001) does not apply to this waste stream (References C001, 0001, 0013, and 0059). 

Corrosivity 

This waste does not meet the definition of corrosivity as defined in 40 CFR 261.22. The materials are not 
liquid and radiography and/or VE are performed to confirm the absence of free liquids. The materials in 
this waste stream are not corrosive and the characteristic of corrosivity (0002) does not apply to this 
waste stream (Reference 0001, 0002, 0013, and 0059). 

Reactivity 

This waste stream does not meet the definition of reactivity as defined in 40 CFR 261.23. The waste is 
stable and will not undergo violent chemical change. The waste will not react violently with water, form 
potentially explosive mixtures with water, or generate toxic gases, vapors, or fumes when mixed with 
water. The waste does not contain cyanides or sulfides in concentrations sufficient to generate toxic 
gases, vapors, or fumes. The waste is not capable of detonation or explosive reaction if subjected to a 
strong initiating source or if heated under confinement. The waste is not readily capable of explosive 
decomposition or reaction at standard temperature and pressure. The materials are not liquid and 
radiography and/or VE is performed to confirm that the waste is not liquid. The characteristic of reactivity 
does not apply to this waste stream. Therefore, the EPA hazardous waste number for reactivity (0003) is 
not assigned. 

Debris in this waste stream may be contaminated with unspent calcium metal from OOR salts, but is not 
pyrophoric. LANL OOR salts have been evaluated for reactivity with water and pyrophoricity and they are 
not reactive or pyrophoric. (References 0013 and 0059). 
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Toxicity Characteristic 

This waste stream exhibits the characteristic of toxicity per 40 CFR 261.24. The toxicity characteristic 
contaminants fall into two categories; metals and organics. Where a constituent has been identified and 
there is no quantitative data available to demonstrate that the concentration is below the regulatory 
threshold, the applicable EPA Hazardous Waste Number (HWN) is conservatively applied to the waste 
stream. 

Arsenic (0004), barium (0005), cadmium (0006), chromium (0007), lead (0008), mercury (0009), 
selenium (001 0), silver (0011 ), and chloroform (0022) have been identified as contaminants in this 
waste. 

This waste stream is contaminated with toxicity characteristic organic compounds listed in 40 CFR 
261.24. Chloroform (0022) has been identified as present in chloride operations reagents. Therefore, 
EPA hazardous waste number 0022 is conservatively assigned to this waste stream. 

Sources of the toxicity characteristic metals and organics assigned to waste stream LA-MH004.001 are 
as follows: 

• Arsenic (0004)- Contaminant of liquids, filtrates, ash, hydroxide cake and analytical solutions 
• Barium (0005)- Contaminant of plutonium feed, ash, hydroxide cake, actinide separation waste, 

pyrochemical salts and analytical solutions 
• Cadmium (0006) -Contaminant of plutonium feed, ash, anode heels, hydroxide cake, actinide 

separation waste and analytical solutions 
• Chromium (0007) - Potassium chromate reagent 
• Lead (0008) - Leaded gloves, shielding, discs 
• Mercury (0009)- Catalyst in nitrate operations (mercuric nitrate) 
• Selenium (001 0)- Contaminant of liquids, filtrates, ash, hydroxide cake and analytical solutions 
• Silver (0011) - Silver nitrate reagent 
• Chloroform (0022) - Chloride operations reagent 

The AK has identified the potential presence of toxicity characteristic organics, however the more specific 
F-listed EPA HWNs have been assigned to waste stream LA-MH004.001 for the following constituents: 
benzene (0018), carbon tetrachloride (0019), chlorobenzene (0021 ), methyl ethyl ketone (0035), 
pyridine (0038), tetrachloroethylene (0039), and trichloroethylene (0040). These characteristic EPA 
HWNs are not assigned to the waste stream. 

EPA HWNs 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011and 0022 are conservatively assigned to 
waste stream LA-MH004.001 (References C014, C015, C016, C023, 0002, 0004, 0007, 0009, 0036, 
0037, 0038, 0039, 0040, 0041, 0042, 0050, 0059, 0065, OR001, M002, M01 0, P003 and P007). 

Listed Waste 

Waste stream LA-MH004.001 is mixed with or derived from F-listed hazardous wastes from non-specific 
sources as listed in 40 CFR 261.31. F-listed solvents (1, 1, 1-trichloroethane, carbon tetrachloride, 
chlorobenzene, 1,1 ,2-trichloro, 1 ,2,2-trifluoroethane, methylene chloride, methyl ethyl ketone, 
tetrachloroethylene and trichloroethylene) were used in TA-21 OP West processes and operations for 
cleaning, degreasing, and solvent properties. Benzene, pyridine, and toluene were used in actinide 
chemistry reagents. (References C014, C015, 0002, 0013, 0036, 0037, 0038, 0039, 0040, 0059, 
0065, OR001, M002, P003 and P007). 

F003 solvents including acetone, butanol, ethyl ether, methanol, methyl isobutyl ketone, and xylene were 
used in TA-21 and contaminate the waste. These solvents are listed solely because they are ignitable in 
the liquid form. The waste stream does not exhibit the characteristic of ignitability because it is not liquid; 
therefore, F003 is not assigned. 
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The following F-listed constituents may contaminate the waste and are conservatively applied: 

(F001) 
Carbon tetrachloride, methylene chloride, 1,1, 1-trichloroethane, 1,1 ,2-trichloro-1 ,2,2-trifluoromethane 
(Freon TF), tetrachloroethylene, trichloroethylene 

(F002) 
Chlorobenzene, methylene chloride, 1,1, 1-trichloroethane, 1,1 ,2-trichloro-1 ,2,2-trifluoromethane (Freon 
TF), tetrachloroethylene, trichloroethylene 

(F005) 
Benzene, methyl ethyl ketone, pyridine, toluene 

U, K, and P-Listed Chemicals 

Waste stream LA-MH004.001 is not mixed with or contaminated with a discarded commercial chemical 
product, an off-specification commercial chemical product, or a container residue or spill residue thereof 
(40 CFR 261.33). Waste stream LA-MH004.001 is not mixed with or contaminated with any of the 
sources specified in 40 CFR 261.32. 

Based on a review of the AK documentation, beryllium powder was not discarded in this waste stream. 
Any beryllium present is a result of residual contamination from machining operations (e.g. beryllium 
turnings). No source for pure unused beryllium powder has been identified and therefore P015 does not 
apply (References 0013, 0059, P003, and P007). 

Hydrofluoric acid was used during sample dissolution; however, no unused acid or materials from spills of 
the acid were disposed of in this waste stream and U134 does not apply (References 0004, 0059, and 
0069). 

Waste stream LA-MH004.001 is therefore not assigned a P- or U-listed HWN (40 CFR 261.33). The 
waste stream is not a hazardous waste from any of the specific sources (K) listed in 40 CFR 261.32. 

Headspace GasNolatile Organic Compound Information 

Lot 1 from waste stream LA-MH004.001 consists of 10 55-gallon drums for which all of the drums were 
analyzed for headspace gas. One target analyte (toluene) had a UCLgo value that exceeded the PRQL 
which is consistent with identification of this analyte in the AK. One TIC (methyl methylacrylate) was 
reported in Lot #1 but was not detected in greater that 25% of the samples. No additional EPA HWNs 
were added to the waste stream as a result of Head Space Gas Sampling (HSGS). The specifics of this 
information are included in the attached Characterization Information Summary report. 

Conclusion 

The following EPA hazardous waste numbers are assigned to this waste stream: 0004, 0005, 0006, 
0007, 0008, 0009, 0010, 0011, 0022, F001, F002, and F005. 

Polychlorinated Biphenyls (PCBs) 

Based on the review of AK, PCBs are not anticipated in this waste stream. Ballasts in fluorescent light 
fixtures could contain PCBs. Although, these light fixtures are outside the gloveboxes and are not 
expected to enter the TRU waste stream, it is possible that activities such as maintenance work or 
contamination events may have generated light ballasts in this waste stream. Ballasts and fixtures will be 
identified during RTR or VE. Containers identified with greater that 50 ppm PCBs will be managed and 
shipped in accordance with the PCB disposal requirements in the WIPP-WAC. Only PCB waste 
authorized under an EPA PCB waste disposal authorization will be present in this TRU waste stream. 
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Prohibited Items 

The absence of prohibited items is determined and documented through acceptable knowledge and 
characterization activities. Radiography or VE is performed to verify the absence of prohibited items. 
The following items have been determined as not present in the waste: 

• Liquid waste 
• Non-radioactive pyrophoric materials 
• Waste incompatible with backfill, seal and panel closure materials, container and packaging 

materials, or other wastes 
• Explosives or compressed gases 
• Waste with PCBs not authorized under an EPA PCB waste disposal authorization 
• Waste exhibiting the characteristics of ignitability, corrosivity, or reactivity 
• Non-mixed hazardous wastes 
• Waste that has ever been managed as high-level waste and waste from tanks specified in Table 

B-8 of the WIPP HWFP, unless specifically approved through a Class 3 permit modification. 
• Any waste container from a waste stream (or waste stream lot) which has not undergone either 

radiographic or visual examination of a statistically representative subpopulation of the waste 
stream in each shipment, as described in the WIPP HWFP, Attachment 87. 

Each container of waste is certified and shipped only after radiography and/or VE either: 

• Did not identify any prohibited items in the waste container, or 
• All prohibited items found in a waste container by radiography or VE are identified and 

corrected (i.e., eliminated or removed) through the site non-conformance reporting system. 

Method for Determining Waste Material Parameter Weights per Unit of Waste 

Waste material parameters (WMPs) for waste stream LA-MHD04.001 were derived from radioactive solid 
waste disposal record forms for 2,069 containers. Average, minimum, and maximum WMP weight 
percentages were estimated from the waste container inventory records for drums packaged from 1971 to 
2000 and are representative of this waste stream. This evaluation is documented in a memorandum as 
required by CCP-TP-005, CCP Acceptable Knowledge Documentation. The results of the evaluation for 
waste stream LA-MHD04.001 are presented in Table 2. 

Table 2. Waste Stream LA-MHD04.001 Waste Material Parameter Estimates 

Waste Material Parameter Average Weight Weight Percent Range 
Percent 

Iron-based Metals/Alloys 25.7% 0.0-46.6% 
Aluminum-based Metals/Alloys 9.8% 0.0-17.8% 
Other Metals 19.7% 0.0-35.6% 
Other Inorganic Materials 5.6% 0.0-100.0% 
Cellulosics 16.7% 0.0-100.0% 
Rubber 12.9% 0.0-45.9% 
Plastics (waste materials) 9.6% 0.0-100.0% 
Organic Matrix 0.0% 0.0-0.0% 
Inorganic Matrix 0.0% 0.0-0.0% 
Soil/Gravel 0.0% 0.0-0.0% 
Total Inorganic Waste Avg. 60.80% 
Total Organic Waste Avg. 39.20% 
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List of AK Sufficiency Determinations 

No AK Sufficiency Determinations apply to this waste stream. 

Transportation 

This waste stream and its chemical constituents have been reviewed for consistency with listed TRUCON 
codes and they are consistent. 

Beryllium is the result of residual contamination from machining operations. Therefore, small amounts of 
beryllium may contaminate this debris. The level of beryllium contamination in individual drums is 
anticipated to be less than one weight percent. Waste determined to contain greater than one percent 
beryllium will be managed in accordance with the WIPP-WAC and the CH-TRAMPAC. 

Radionuclide Information 

The two most prevalent radionuclides (by weight) in this waste stream based on AK are Pu-239 and U-
238. The 10 WIPP tracked radionuclides are presented in Table 3 in addition to other radionuclides that, 
in aggregate, constitute 95% of the total radiological hazard. 

Table 3. Summary of LA-MHD04.001 Radionuclides 

WIPP Tracked Radionuclides Additional Reported 
Radionuclides 

Am-241 Cf-251 
Pu-238 Cm-243 
Pu-239 Co-56 
Pu-240 Co-60 
Pu-242 H-3 
U-233 1-125 
U-234 1-129 
U-238 Na-22 
Cs-137 Np-237 
Sr-90 Pa-231 

Pd-210 
Pu-241 
Pu-244 
Ra-226 
Th-234 
U-235 

Payload management will not be utilized for this waste stream. 
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coo a 

C009 

C011 

C013 

C014 

C015 

C016 

C017 

C018 

Attachment 1 AK SOURCE DOCUMENTS, SUPPLEMENTAL DOCUMENTATION 

S7 

S7 

S7 

S7 

S7 

iew of Tom Keenan: DP Connections 
ng Out of the Pu-238 Space Heat Program 

and J. Foxx summary "Piutonium-238 Heat 
Source Fabrication for Space and Artificial Heart 
R&D Activities at TA-21 West and CMR Building 

1970 to 1978" 

nTO>IC\/10>\ll/ of Jim Foxx: DP, Pu-238 information at 
1 West 

nterview: TA-21 West Plutonium-238 
Operations, 1970-1977, Production-scale 
Evaporator Not in operation 

Interview: TA-21 West Plutonium Processing 
Operations, 1970-1977, Waste Management 
Practices 

A-21 Processing n Reactor Fuel Development, 
e-mail to C. Smith 

P-19812/P2010- NA 

NA 

Interview of J. Foxx: TA-21 DP West Plutonium NA 
Processing Operations, 1970-1977, Lack of 
Operating Procedures 

C Audit Finding #1 (April27- May 1, 1987) ST-12-AR0-88-077, NA 
TWCP-03732, LA-UR-
01-6170 

rview of J. Foxx: TA-21 DP West Plutonium- TWCP-19900/P2010- NA 
Operations, 1970-1977, Purity of Pu-238 feed 0561 

•m:::1ro:>n•~•. commingling of Pu-238 with other 

TWCP-19899/P201 0- NA 
0775 

TWCP-19430/P201 0- NA 
0889 

Answers to General Questions About 
mical Salts, Posed by P. Rogers 

of J. Foxx: Sources of Cs-137 and Pa-
1 in TA-55 TRU waste 

Interview of J. Foxx: Sources 37, Pa-231, NA 
and Cm-244 in T A-55 Waste 

/08/04 

01/08/04 

02/17/04 

04/11/01 
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C019 S7 Memo Assay of U-234 TWCP-0981 O/P201 0- NA 09/12/02 
0115 

C020 S7 Memo regarding U-234 and Sr-90 Calculations for TWCP-12684/LA-UR- NA 04/07/03 
NDA Reporting 03-7054 

C023 NA Interview of Jim Foxx: Answers to questions TWCP- NA 10/16/2000 
about various P/S codes 4164/P2010-0109 

D001 NA Guidelines for the Interim Storage of AEC- LA-5645/TWCP- NA June 1974 
Generated Solid Transuranic Wastes [Excerpt, 19772 
thru p. 14] 

D002 NA Characterization of Transuranic Solid Wastes LA-5993-MS, NA Jun-75 
from a TWCP-18938 
Plutonium Processing Facility 

D004 S2,S5 A Review of Operating Experience at the Los LA-8943, TWCP- NA Dec-81 
Alamos Plutonium Electrorefining Facility, 1963- 18938 
1977 

D007 NA TA-55 Plutonium Facility Acceptable Knowledge TWCP-15417, NA 8/7/2001 
Report -Process Acceptable Knowledge Report LA-UR-01-4200, 
for Plutonium 238 Operations at TA-55 LA-UR-02-1709 

D009 NA Acceptable Knowledge Report for Newly TWCP-15421, NA 10/22/2002 
generated Waste from Metai/Pyrochemical LA-UR-02-6906 
Operations at T A-55 

D013 S7 Review Comments on Draft of TA-21 DP West TWCP-22446 NA 3/23/04 
Facility AK Operations Report 

D014 S3 Final Safety Analysis Report for TRANSIT RTG TRW(A)-11464-0491, NA 3/1/1971 
Volume 1, Reference Design Document- Intra TWCP-19438 
and Table 1-1 only 

D017 S8, Backlog Waste Reassessment Baseline Book TWCP-02501, P201 0- NA 1/04/95 
S12 0670 

D023 S9 TRU Waste-Sampling Program TWCP-19467, LA- NA August 1985 
10479-MS 

D025 S2 Fused Salt Processing of Impure Plutonium TWCP-22580, LA- NA January 1982 
Dioxide to High-Purity Plutonium Metal 9154-MS 

D027 S2 Direct Reduction of 238-Pu02 and 239-Pu02 to TWCP-22581, LA- NA 02/1982 
Metal 9073 

D029 S2 Six-Kilogram Scale Electrorefining of Plutonium TWCP-22582, LA- NA September 1982 
Metal 9469-MS 

D036 NA Process AK Report for Chloride Operations at TA- TWCP-AK-2.1-002, NA 05/17/2001and 
55, TWCP-15411 LA-UR-02- 03/31/2002 

1710, LA-UR-01-2557 

D037 NA Process AK Report for Metal Operations TWCP-AK-2.1-003, NA 05/17/2001and 
Processes at TA- 55, TWCP-15412 LA-UR-01-2556, LA- 03/21/2002 

UR-02-1716 
D038 NA Process AK Report for Miscellaneous Operations TWCP-AK-2.1-004, NA 05/17/2001' 

at TA-55, TWCP-15413 LA-UR-01- 06/18/2001' 
2559, LA-UR-02-1714 and 03/21/2002 

D039 NA Process AK Report for Nitrate Operations at TA- WCP-AK-2.1-005, LA- NA 05/17/2001 and 
55, TWCP-15414 UR-01-2555, LA-UR- 03/21/2002 

02-1715 
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D040 NA Process AK Report for Pyrochemical Processes TWCP-AK-2.1- 006, NA 05/18/2001 and 
at TA-55, TWCP-15415 LA-UR-01-2558, LA- 03/21/2002 

UR-02-1713 
D041 NA Process AK Report for Special Processing at TA- TWCP-AK-2.1- 007, NA 05/18/2001 and 

55, TWCP-15416 LA-UR-01- 2560, LA- 03/21/2003 
UR-02-1712 

D042 NA Plutonium Processing at the Los Alamos LA-3542, TWCP- NA Apr-69 
Scientific Laboratory 18950 

D047 S5 Plutonium-238 Space Electric Power Fuel TWCP-21981, LA- NA 3/31/1970 
Development Program 4476 

D048 S5 Helium Release of Pu-238-Molybdenum Cermet TWCP-21980, LA- NA March 1975 
Fuel 5820 

D049 S5 Initial Development and Characterization of TWCP-21979, LA- NA 5/1973 
Plutonia-lridium Cermets 5255-MS 

D0 50 S5 Data Sheets for PPO Radioisotopic Fuel TWCP-21978, LA- NA 02/1973 
5160-MS 

D0 51 S5 The Relationship of Fabrication Parameters to TWCP-21982, LA- NA 5/1974 
selected Properties of Pu02 Radioisotopic Fuels 5622-MS 

D0 56 S9 Plutonium Scrap Processing at the Los Alamos TWCP-22583, LA-UR- NA 1980 
Scientific Laboratory 80-835 

D0 59 NA Acceptable Knowledge Operations Report for P201 0-0608; TWCP NA 7/8/2004 
Plutonium Processing at the TA-21 DP West 23596; AK-00-23 
Facility (Draft Report) 

D060 S2 Acceptable Knowledge Information Summary for AK-00-019 1 9/22/03 
LANL Transuranic Waste Streams 

D065 NA LANL Project 2010 Acceptable Knowledge Report LANL Project 201 0 NA NA 
-Acceptable Knowledge Operations Report for 
Plutonium-238 Processes at LANL Facilities 

D069 NA A History of Waste Disposal at Technical Area 21, NA NA Mar-90 
1943-1978 

DR001 NA Discrepancy Resolution Form for Historical and NA NA 4/4/2007 
Current RCRA Characterization and Assignment 
of EPA Hazardous Waste Numbers 

M002 S6 An excerpt from Archive generator's databases TWCP-06988 NA 10/25/01 
95drum 

M004 S6 TA-55 NMT Waste Management System n/a NA NA 
(CONCERT Database) 

M006 S6 FWO TRU Waste Management Database (AKIR n/a NA NA 
Database) 

MOO? S6 Data Dictionary for the Facility and Waste TWCP-15206 NA 12/22/99 
Operations (FWO) TRU Waste Management 
ORACLE Database 

MOOS S6 Exerpt from CONCERT Database NA 01/04/05 
M009 S6 AKIR Database Extracted DP West (TA-21) AK-00-020 0 8/22/2006 

Radionuclides in Grams 

M010 S10 Miscellaneous Material Safety Data Sheets N/A NA Various 
(MSDSs) for Commercial Products and other 
Chemicals Identified in the TA-21 Processes 

P001 S2 Plutonium Electrorefining 432-MMP/TWCP- 8 08/25/97 
2505 
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Waste Stream Profile Form: LA-MHD04.001 

P002 S2 Button Breaking Press 317-CAS, TWCP- 5 (no date listed) 
3541/MET -45 

P003 S2 Safe Operating Procedure for Pit Disassembly 397-SEC, TWCP- 3 03/25/92 
3541/MET -42 

P004 S2 Measuring Physical Properties 116-MRD, TWCP- 2 (no date listed) 
3541/MET-41 

P005 S2 Pit Disassembly ATP/SRL-104, TWCP- 0 08/08/95 
3541/MET-51 

P006 S2 Processing Material in the SRL Furnace ATP/SRL-105, TWCP- 0 08/08/95 
3541/MET-52 

P007 S2 Pit Disassembly 397 -SRL, TWCP- 4 07/22/94 
3541/MET-53 

P008 S2 Encapsulation of Radioactive Isotopes 353-WEL, TWCP- 3 06/28/91 
3541/MET-39 

P009 S2 Operating Instructions, Procedures, and TWCP-22445, LA- NA 12/18/63 and 
Equipment for the Los Alamos Plutonium 2981, LA-3118 7/20/64 
Electrorefining Plant 

P010 S2 Prohibited Item Dispositioning in Dome 231 TRU-DOP-0334 0- 2 9/11/06-11/28/06 
Permacon 

P011 S2 Processing Waste in the Waste Characterization EP-WCRR-WO-DOP- 5 7/16/07 
Glovebox 0233 

P012 S2 Standard Waste Visual Examination and TRU-DOP-1709 2 9/28/06 
Prohibited Item Dispositioning 

Alphanumeric Designations 

C Correspondence 
D Documents 
DR Discrepancy Resolution 
M Miscellaneous 
P Procedures and Published Documents 
U Unpublished Documents 

AK Numbers 

S1 Process Design Documents 
S2 Standard Operating Procedure 
S3 Safety Analysis Reports 
S4 Waste Packaging Logs 
S5 Test plans/research project reports 
S6 Site databases 
S7 Information from site personnel 
S8 Standard industry documents 
S9 Previous analytical data 
S10 Material safety data sheets 
S11 Laboratory Notebooks 
S12 Comparable or surrogate sampling and analysis data 
S13 Other 
NA Not a supplemental source document, but cited in the AK Summation 
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Mr. John Kieling, Acting Chief 
Hazardous Waste Bureau 

Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

JUL 1 1 2011 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 

._.~ JEl ENTERED 

-· .;,~~i~ 
~i'2!• 

Subject: Update for the WIPP Operating Record (Change Notice #1) Heterogeneous 
Debris from the HBL (SR-W027-HBL-BOX) 

Dear Mr. Kieling: 

The Department of Energy, Carlsbad Field Office (CBFO) has approved the Waste 
Stream Profile Form Change Notice #1 Heterogeneous Debris from the HBL (SR
W027-HBL-BOX) by the Central Characterization Project at the Idaho National 
Laboratory. 

Enclosed is a copy of the form as required by Section C-5a of the WIPP Hazardous 
Waste Facility Permit, No. NM4890139088-TSDF. 

If you have questions on this matter, please contact J. R. Stroble at (575) 234-7313. 

Enclosure 

cc: w/enclosure 
T. Hall, NMED 
J. Davis, NMED 

cc: w/o enclosure 
J. R. Stroble, CBFO 
N. Castaneda, CBFO 
C. Fesmire, CBFO 
G. Basabilvazo, CBFO 
S. McCauslin, CBFO 
R. Unger, CBFO 
D. Toft, CTAC 
CBFO M&RC 
*ED denotes electronic distribution 

CBFO:NTP:JRS:GS: 11-11-0387:UFC 5900.00 

*ED 
ED 

ED 
ED 
ED 
ED 
ED 
ED 
ED 

Sincerely, 

d Ziemianski 
Acting Manager 

110715 

1111111/lllllll/l 11111111111111111111111 



1 
·~· 

Update forWIPP Operating Record (Change Notice #1) 

Heterogeneous Debris from the HBL 

(SR-W027-HBL-BOX) 

Please add the following information to the WIPP operating record for Waste Stream Profile Form 
(WSPF) SR-W027-HBL-BOX. This waste stream is Heterogeneous Debris from the HBL and was 
approved by DOE/CBFO on February 24, 2011. 

This WSPF is being revised. The WSPF components are bolded. The updates are: 

1. WSPF, Date of audit report approval by New Mexico Environment Department (NMED): 

Update the audit approval date to include March 3, 2011. 

2. WSPF, Title, version, number, and date of documents used for WAP certification: 

Update the following procedure revision numbers and approval dates: CCP-P0-001, 
CCP Transuranic Waste Characterization Quality Assurance Project Plan, Revision 20, 
June 16, 2011. 

Add CCP-AK-SRS-4, Central Characterization Project Acceptable Knowledge Summary 
Report for Savannah River Site Waste Streams: SR-W027-HBL-BOX, Revision 12, 
June 7, 2011. 

3. WSPF, Waste Stream Information, Number of Drums and Number of SWBs: 

Update the number of SWBs from 842 to 351 and update the number of 55-gallon 
drums from NAto 82. 

4. WSPF, Applicable TRUCON Content Numbers: 

Update the TRUCON Content Numbers to include SR 425. 

5. WSPF, Required Program Information and Required Waste Stream Information: 

Update reference CCP-AK-SRS-4, Rev.11, November 25, 2009 to CCP-AK-SRS-4, 
Rev.12, June 7, 2011. 

6. WSPF, Note 2: 
Update Note (2) to reflect the following information: This waste stream consists of 351 SWBs 
(the number of SWBs includes the repackaging of 90 meters cubed of other containers as 
well as 573 cubic meters of waste already packaged into 303 SWBs), 1 black box, 16 other 
containers and 113 SLB2s totaling an estimated 1,320 cubic meters of waste. 

7. Summation of Aspects of AK Summary Report: SR-W027-HBL-BOX, Overview: 

Update the identified version of CCP-AK-SRS-4 as follows: CCP-AK-SRS-4, Central 
Characterization Project Acceptable Knowledge Summary Report for Savannah River Site 
Waste Streams: SR-W027-221H-HET, SR-W027-221H-HEPA, SR-W027-HBL-BOX, 
SR-W027-221H-HET-C, SR-W027-221H-HET-D, SR-W027-221H-HOM Revision 12, 
June 07, 2011. 
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• 
8. Summation of ~cts of AK Summary Report: SR-W027 -ABt-BOX, Waste Stream 

Identification Summary, Waste Stream Volume- Current: 

Update the number of SWBs from 842 to 351 and update the number of 55-gallon drums from 
0 to 82. 

9. Summation of Aspects of AK Summary Report: SR-W027 -HBL-BOX, Waste Stream 
Identification Summary, Waste Stream Volume- Current Footnote 1: 

Update Footnote 1 to reflect the following information: This waste stream consists of 351 
SWBs (the number of SWBs includes the repackaging of 90 meters cubed of other containers 
as well as 573 cubic meters of waste already packaged into 303 SWBs), 1 black box, 16 
other containers and 113 SLB2s totaling an estimated 1,320 cubic meters of waste. 

10. Summation of Aspects of AK Summary Report: SR-W027-HBL-BOX, Waste Stream 
Identification Summary, TRUCON Content Numbers: 

Update the TRUCON Content Numbers to include SR 425. 

Reason/justification for the change 

The audit report approval date has been revised to reflect the most recent approval date. 

Changes were made to reflect the new SLB2 package including a new TRUCON content number for the 
SLB2. 

Changes were made to the WAP certification and AK references to reflect the most current versions. 

Changes to the waste volume have been made in order to more accurately reflect the waste repackaging 
process which includes the use of SLB2s. 

Update for the WIPP Operating Record (SR-W027-HBL-BOX) certification: 

I hereby certify that I have reviewed this Update for WIPP Operating Record, and it is complete and 
accurate to the best of my knowledge. I understand that this information will be made available to 
regulatory agencies and that there are significant penalties for submitting false information, including the 
possibility of fines and imprisonment for knowing violations. 

Signature of Site Project Manager Printed Name and Title Date 
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Department of Ene~ 
Carlsbad Field Office 

P. 0. Box 3090 

Carlsbl~~e~ ~e2bl2 88221 

Mr. John Kieling, Acting Bureau Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Subject: Review of Savannah River Site-Central Characterization Project Waste Stream Profile 
Form Number SR-MD-PAD1, Revision 1 

Dear Mr. Kieling: 

The Department of Energy, Carlsbad Field Office has approved the Waste Stream Profile Form 
(WSPF) Number SR-MD-PAD1, Revision 1, Heterogeneous Debris from Mound Site, for the 
Central Characterization Project at the Savannah River Site. 

The WSPF was originally approved on July 29, 2010. This WSPF was revised in accordance 
with criteria developed to comply with the Permit Attachment C, Section C-1d and the changes 
address the addition of the Standard Large Box 2 payload container and associated 
TRUPACT-111 Content Code Number to Waste Stream SR-MD-PAD1. The changes do not 
affect the waste stream designation or assignment of Environmental Protection Agency (EPA) 
hazardous waste numbers, as identified in the previously approved WSPF. 

Enclosed is a copy of the WSPF as required by Section C-5a of the Waste Isolation Pilot Plant, 
Hazardous Waste Facility Permit, No. NM4890139088-TSDF. 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

If you have questions, please contact Mr. J. R. Stroble, Director of the Office of the National 
TRU Program, at (575) 234-7313. 

Enclosure 

120431 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 
CBFO:NTP:JRS:PG:12-0469:UFC 5900.00 



Mr. John Kieling 

cc: w/enclosure 
J. R. Stroble, CBFO 
N. Castaneda, CBFO 
B. Mackie, CBFO 
T. Morgan, CBFO 
M. Pinzel, CBFO 
T. Hall, NMED 
S. Holmes, NMED 
T. Kliphuis, NMED 
CBFO M&RC 
*ED denotes electronic distribution 

CBFO:NTP:JRS:PG:12-0469:UFC 5900.00 

*ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 

-2- APR 2 4 2012 



Controlled 
Copy 

CCP-TP-002, Rev. 24 Effective Date: 12/28/2011 
CCP Reconciliation of DQOs and 
Reporting Characterization Data Page 26 of45 

Attachment 2 - CCP Waste Stream Profile Form 

(1) Waste Stream Profile Number: SR-MD-PAD1, Revision 1 
(3) Generator site EPA 

(2) Generator site name: Savannah River Site ID: SC1890008989 

(5) Technical contact phone number: 
(4) Technical contact: Beverly Schrock 575-234-7444 
(6) Date of audit report approval by New Mexico Environment Department (NMED): March 3, 2011 
(7) Title, version number, and date of documents used for WIPP-WAP Certification: CCP-P0-001, 
CCP Transuranic Waste Characterization Quality Assurance Project Plan, Revision 20, June 16, 2011; 
CCP-P0-002, CCP Transuranic Waste Certification Plan, Revision 26, July 14, 2011 
CCP-P0-004, CCP/SRS Interface Document, Revision 30, October 17, 2011 
(8) Did your facility generate this waste? YES I I NO I XI 
(9) If no, provide the name and EPA ID of the original generator: Mound Site, EPA ID OH6890008984 
Waste Stream Information 

(11) Summary Category Group: S5000- Debris 
(10) WIPP ID: SR-MD-PAD1 Waste 

(12) Waste Matrix Code Group: Heterogeneous (13) Waste Stream Name: Heterogeneous 
Debris Waste Debris from Mound Site 
(14) Description from the ATWIR: This CH TRU waste stream consists of debris shipped to the SRS 
from the Mound Plant in 1971 and 1972. SR-MD-PAD1 is comprised primarily of numerous organic and 
inorganic debris waste items and generally consists of combustible, plastic, rubber, glass, and metal. 

(15) Defense TRU Waste: YESixl NO I 
(16) Check One: CHixl RH I 
(17) Number of SWBs: 302 (18) Number of Drums (19) Number of Canisters: 
(17a) Number of SLB2: 17 8653 NA 

(20) Batch Data Report numbers supporting this waste stream characterization: See Characterization 
Information Summary (CIS) Correlation of Container Identification Numbers to Batch Data Report 
Numbers 
(21) List applicable EPA Hazardous Waste Numbers: 1 D004, D005, D006, D007, D008, D009, D010, 
D011, D019, D022, D027, D028, D029,D030, D032, D034, D037, D043, F002, F004andF005 
(22) Applicable TRUCON Content Numbers: SR 125/225, SQ 125/225 SQ 154, SR 425 

(23)Acceptable Knowledge Information 
(For the following, enter the supporting documentation used [i.e., references and dates)) 

Required Program Information 
(23A) Map of site: CCP-AK-SRS-9, Revision 3, November 1, 2011, Figures 1, 2, 4 and 5 
(23B) Facility mission description: CCP-AK-SRS-9, Revision 3, November 1, 2011, Section 4.2 
(23C) Description of operations that generate waste: CCP-AK-SRS-9, Revision 3, November 1, 2011, 
Section 4.3 

(23D) Waste identification/categorization schemes: CCP-AK-SRS-9, Revision 3, November 1, 2011, 
Section 4.5 
(23E) Types and quantities of waste generated: CCP-AK-SRS-9, Revision 3, November 1, 2011, 
Section 4.4.1 
(23F) Correlation of waste streams generated from the same building and process, as applicable: 
CCP-AK-SRS-9, Revision 3, November 1, 2011, Section 4.4.2 
(24) Waste certification procedures: CCP-TP-030, Revision 29, April26, 2011 
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Controlled 
Copy 

CCP-TP-002, Rev. 24 Effective Date: 12/28/2011 
CCP Reconciliation of DQOs and 
Reporting Characterization Data Page 27 of 45 

(25)Required Waste Stream Information 
(25A) Area(s) and building(s) from which the waste stream was generated: 
CCP-AK-SRS-9, Revision 3, November 1, 2011, Section 5.1 

(258) Waste stream volume and time period of generation: CCP-AK-SRS-9, Revision 3, November 1, 
2011, Section 5.2 

(25C) Waste generating process description for each building: CCP-AK-SRS-9, Revision 3, 
November 1, 2011, Section 5.3 

(25D) Waste Process flow diagrams: CCP-AK-SRS-9, Revision 3, November 1, 2011, Figures 6, 7, 
8 and 9 

(25E) Material inputs or other information identifying chemical/radionuclide content and physical waste 
form: CCP-AK-SRS-9, Revision 3, November 1, 2011, Section 5.4 
(25F) Waste Material Parameter Weight Estimates per unit of waste: See table entitled "Waste Stream 
SR-MD-PAD1 Waste Material Parameters" in Summation of Aspects of AK Summary Report: Waste 
Stream SR-MD-PAD1 
(26) Which Defense Activity generated the waste: 

Weapons activities including defense inertial confinement 
fusion Naval Reactors development 

Verification and control technology X Defense research and development 
Defense nuclear waste and material by products 
management X Defense nuclear material production 

Defense nuclear waste and materials security and safeguards and security investigations 
(27)Supplemental Documentation: 
(27A) Process design documents: NA 
(278) Standard operating procedures: See P119, P120, P121, P122, P123, P124 and P126 in 
Summation of Aspects of AK Summary Report: Waste Stream SR-MD-PAD1, Source Documents 
(27C) Safety Analysis Reports: See P036 in Summation of Aspects of AK Summary Report: Waste 
Stream SR-MD-PAD1, Source Documents 
(27D) Waste packaging logs: NA 
(27E) Test plans/research project reports: NA 
(27F) Site databases: See P096 in Summation of Aspects of AK Summary Report: Waste Stream 
SR-MD-PAD1, Source Documents 
(27G) Information from site personnel: See C003, COO?, COOS, C009, C010, C011, C012, C016, C019, 
C020, C036, C037, C038 and C039 in Summation of Aspects of AK Summary Report: Waste Stream 
SR-MD-PAD1, Source Documents 
(27H) Standard industry documents: See 1011 in Summation of Aspects of AK Summary Report: Waste 
Stream SR-MD-PAD1, Source Documents 
(271) Previous analytical data: See 1011 in Summation of Aspects of AK Summary Report: Waste 
Stream SR-MD-PAD1, Source Documents 
(27 J) Material safety data sheets: See P095 in Summation of Aspects of AK Summary Report: Waste 
Stream SR-MD-PAD1, Source Documents 
(27K) Sampling and analysis data from comparable/surrogate Waste: NA 
(27L) Laboratory notebooks: NA 
Confirmation Information 
For the following, when applicable, enter procedure title(s}, number(s) and date(s) 
(28) I Radiography: CCP-TP-053, Revision 11, July 20, 2011 

I Visual Examination: NA 
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Controlled 
Copy 

CCP-TP-002, Rev. 24 
CCP Reconciliation of DQOs and 
Reporting Characterization Data 

Effective Date: 12/28/2011 

Page 26 of45 

(29) Comments: For a list of the waste characterization procedures used and date of respective 
procedures see the list of procedures on the attached CIS. 

Reviewed by AK Expert: YES 00 Date: 3/27/2012 

Reviewed by STR (if necessary): YES 00 N/AD Date: 3/27/2012 

Waste Stream Profile Fonn Certification: 

I hereby certify that I have reviewed the information in this Waste Stream Profile Form, and it is complete and 
accurate to the best of my knowledge. I understand that this information will be made available to regulatory 
agencies and that there are significant penalties for submitting false information, including the possibility of fines 
and imprisonment for knowing violations. 

/!)~~hill(!}( Bever!~ Schrock ~la.1lr~ 
Signature of Site Project Manager Printed Name Date 

NOTE: {1) If, radiography, visual examination were used to confirm EPA Hazardous Waste Numbers, attach 
signed Characterization Information Summary documenting this determination 

(2) There are an additional 21 polyboxes that will either be repackaged into 10 SWBs or 3 SLB2. These 
polyboxes were conservatively presented as an additional 10 SWBs. 

{3) This volume consists of 818 55-gallon drums and 47 85-gallon overpacks that will be repackaged 
totaling an estimated 865 55-gallon drums. 

Page 3 of27 
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CC~aracterizatlon Information Summary Cover P~ 

Waste Stream# SR-MD-PAD1 lot#: _____ ..::3~7 ____ _ 

AK Expert Review: Date: _____ .,:.N,:;iAc.:..... ____ _ 

SPM Review: Richard Kantrowitz Date: _____ 4..::1:;91::2::.01"'2'------

SPM signature certifies that through Acceptable Knowledge test and/or analysis that the waste identified in this summaJY is not corrosive, ignitable, reactive, or incompatible 
with the TSDF. 

A summmy of the Acceptable Knowledge regarding this waste stream containing speciFIC Information about the corrosivity, reactivity, and ignitability of the waste stream is 
Included as an attachment to the Waste Stream Profile Form. By reference, that information is included in this lot. 

List of procedures usad: 

Radlo!!!l!ehY !RTRl: 

CCP-TP.053 
CCP-TP.053 
CCP-TP.053 

Rev.9 
Rev.10 
Rev. 11 

09130/10 CCP Standard Real-Time Radiography (RTR) Inspection Procedure 
03104/11 CCP Standard Real-Time Radiography (RTR) Inspection Procedure 
07120/11 CCP Standard Real-Time Radiography (RTR) Inspection Procedure 

Heads!!IC! Gu Sampling and Analysis IHSGl: 

CCP-TP-093 Rev.15 03/10/11 CCP Sampling of TRU Wasta Containers 
CCP-TP-093 Rev.16 09107/11 CCP Sampling of TRU Waste Containers 

CCP-TP-106 Rev. 7 12129/10 CCP Headspace Gas Sampting Batch Data Report Preparation 

CCP-T!>-175 Rev.2 12/29/10 CCP Analysis of Gas Samples for VOCs by GCIMS 
CCP-TP-175 Rev.3 08/02/11 CCP Analysis of Gas Samples for VOCs by GCIMS 

CCP-TP-173 Rev.1 09130/09 CCP Analysis of Gas Samples for VOCs by GCIFID 

f'!'Oiect Level Data Validation I DQO Reconcl!lallon: 

CCP-T!>-001 Rev. 18 08109/10 CCP Project Level Da1a Validation and Verification 
CCP-TP-001 Rev.19 12129110 CCP Project Level Data Validation and Verification 

CCP-TP-002 Rev. 22 06130/10 CCP Reconciliation 01 DQOs and Reporting Characterization Data 
CCP-TP-002 Rev. 23 12129110 CCP Reconciliation 01 DQOs and Reporting Characterization Data 
CCP-TP-002 Rev. 24 12/28111 CCP Reconciliation 01 DQOs and Reporting Characterization Data 

CCP-TP-003 Rev.17 11/09/09 CCP Data Analysis for 53000, 54000, and S5000 Characterization 
CCP-TP-003 Rev.18 12/29110 CCP Data Analysis for S3000, 54000, and S5000 Characterization 

CCP-TP-005 Rev. 22 04/21/11 CCP Acceptable Knowledge Documentation 
CCP-TP.OOS Rev. 23 06130111 CCP Acceptable Knowledge Documentation 
CCP-TP-005 Rev.24 11/28/11 CCP Acceptable Knowledge Documentation 

CCP-TP.030 Rev.26 05/27109 CCP CH TRU Waste Certification and WWIS Data Entry 
CCP-TP-030 Rev. 27 12114109 CCP CH TRU Waste Certification and WWI5 Da1a Entry 
CCP-TP-030 Rev. 28 05/12/10 CCP TRU Waste CertifiCation and WWI5f.ND5 Data Entry 
CCP-TP-030 Rev. 29 04126111 CCP TRU Waste CertifiCation and WWISf.ND5 Data Entry 

WAP Ce!tlf!catlon: 

CCP-P0.001 Rev.18 05f30/10 CCP Transuranic Waste Characterization Quality Assurance Project Plan 
CCP-P0.001 Rev.19 1Zf.Z9/10 CCP Transuranic Waste Characte~zatlon Quality Assurance Project Plan 
CCP-P0.001 Rev. 20 06/16/11 CCP Transuranic Waste Characterization Quality Assurance Project Pian 

CCP-P0-002 Rev. 23 04/07/10 CCP Transuranic Waste Certification Plan 
CCP-P0-002 Rev. 24 OS/30/10 CCP Transuranic Waste Cartiflc:atlon Plan 
CCP-P0-002 Rev. 2~ 12129110 CCP Transuranic Waste Certiflcation Plan 
CCP-P0-002 Rev. 26 07/14/11 CCP Transuranic Waste CertifiCation Plan 

CCP-P0-004 Rev. 27 05122/09 CCPISR5 Interface Document 
CCP-P0-004 Rev. 28 12129/10 CCP/SR5 Interface Document 
CCP-P0-004 Rev. 29 07105/11 CCP/SR5 Interface Document 
CCP-P0-004 Rev. 30 10117111 CCPISRS Interface Document 
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Waste Stream # 

Container ID 
Number NDABDR 

SR46038R SRLBC0225 

**SR46047N SRLBC0238 

**SR46053T SRLBC0236 

**SR46053Y SRLBC0220 

**SR46056Q SRLBC0239 

SR46056X SRLBC0237 

SR46057R SRLBC0217 

**SR46057X SRLBC0219 

**SR46069X SRLBC0270 

**SR66202 SRLBC0182 

··sR66204 SRLBC0182 

dSR66205 SRSGS312 

**SR66207 SRLBC0272 

**SR66211 SRSGS310 

**SR66212 SRSGS311 

··sR66213 SRSGS311 

··sR66216 SRSGS312 

**SR66221 SRSGS314 

**SR66223 SRLBC0182 
-----

CCP Correlation of Container Identification 
Numbers to Batch Data Report Numbers 

SR-MD-PAD1 Lot# 37 

Load Headspace Gas BDR 
Management/ 

Overpack 
RTRBDR VEBDR Yes Sample Analysis 

SRSRTR0371 N/A SRHSG1204 ECL12006M N/A 

SRSRTR0382 N/A SRHSGS1101 ECL11002M ECL11002G 

SRSRTR0364 N/A SRHSGS1101 ECL11002M ECL11002G 

SRSRTR0364 N/A SRHSGS1101 ECL11002M ECL11002G 

SRSRTR0382 N/A SRHSGS1101 ECL11002M ECL11002G 

SRSRTR0381 N/A SRHSG1204 ECL12006M N/A 

SRSRTR0363 N/A SRHSG1204 ECL12006M N/A 

SRSRTR0365 N/A SRHSGS1101 ECL11002M ECL11002G 

SRSRTR0407 N/A SRHSGS1101 ECL11002M ECL11002G 

SR4RTR0077 N/A SRHSGS090006 ECL09041M ECL09041G 

SR4RTR0077 N/A SRHSGS090006 ECL09041M ECL09041G 

SR4RTR0077 N/A SRHSG$090006 ECL09041M ECL09041G 

SR4RTR0077 N/A SRHSGS090006 ECL09041M ECL09041G 

SR4RTR0076 N/A SRHSGS090006 ECL09041M ECL09041G 

SR4RTR0076 N/A SRHSG$090006 ECL09041M ECL09041G 

SR4RTR0076 N/A SRHSGS090006 ECL09041M ECL09041G 

SR4RTR0077 N/A SRHSGS090006 ECL09041M ECL09041G 

SR4RTR0076 N/A SRHSG$090006 ECL09041M ECL09041G 

SR4RTR0076 N/A SRHSGS090006 ECL09041M ECL09041G 

•• Previously Certified and are listed for information. Containers SR46038R, SR46056X, and SR46057R are being certified. 

Richard Kantrowitz 4/9/2012 

Printed Name Date 

Page 1 of 1 
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WSPF# 

ANALYTE 

Acetone 

Benzene 

Bromoform 

Butanol 

Carbon Disulfide<2l 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Chloromethane<2l 

Cyclohexane• 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,1-Dichloroethylene 

cis-1 ,2-Dichloroethylene• 

trans-1 ,2-Dichloroethylene 

1 ,2-Dichloropropane<2l 

Ethyl benzene 

Ethyl ether 

Methanol 

Methyl ethyl ketone 

Methyl isobutyl ketone 

Methylene chloride 

1,1 ,2,2·Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1 , 1 . 1-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane<21 

CCP Headspace Gas UCL90 Evaluation Form 

Waste Stream Heads pace Gas Lot 
s -·. ·-· .... -- -·. ·--···--· 

Transform Data 
#Samples Maximum Mean SD UClw 

Used (No, Data- #Samples above MDL (1} (ppmv) (ppmv) (ppmv) (ppmv) 
Log, SORT, other) 

Log 16 19 4.94 0.19 1.99 0.80 

Log 14 19 -1.14 -2.50 0.88 -2.23 

Log 0 19 -2.04 -4.73 0.86 -4.46 

Log 8 19 -0.43 -2.73 0.94 -2.44 

Log 3 19 -0.69 -3.21 0.68 -3.00 

Log 1 19 -1.90 -4.39 0.87 -4.12 

Log 1 19 -1.39 -3.96 0.80 -3.71 

Log 7 19 -1.05 -3.14 1.10 -2.80 

Log 16 19 2.94 -0.02 1.87 0.55 

Log 0 19 -1.29 -3.77 0.88 -3.51 

Log 1 19 -1.29 -3.85 0.73 -3.63 

Log 1 19 -1.20 -3.57 0.64 -3.38 

Log 0 19 -1.47 -3.99 0.67 -3.78 

Log 1 19 -1.12 -3.52 0.82 -3.27 

Log 1 19 -0.84 -3.44 0.81 -3.19 

Log 1 19 -1.80 -4.26 0.97 -3.96 

Log 0 19 -1.39 -4.03 0.84 -3.78 

Log 0 19 -0.69 -3.47 0.85 -3.21 

Log 3 19 2.67 1.57 1.10 1.90 

Log 10 19 1.61 -1.95 1.47 -1.51 

Log 6 19 -0.15 -3.61 0.98 -3.31 

Log 10 19 -0.84 -2.51 1.14 -2.16 

Log 1 19 -1.35 -4.09 1.04 -3.78 

Log 1 19 -0 78 -4.03 1.17 -3.67 

Log 16 19 2.14 -0.51 2.00 0.10 

Log 0 19 -1.63 -4.25 0.79 -4.01 

Log 1 19 -1.56 -4.05 0.97 -3.75 

Log 0 19 -1.90 -4.10 0.74 -3.87 
- - ---~~---- -- - ----------

..... _ .. l:f'• -

PRQL 
Transformed UCLso> 
PRQL (NIA or 

EPA 
(ppmv) 

PRQL 
Code 

Value) Yes 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 
) 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

10 2.30 

100 4.61 

100 4.61 

100 461 
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CCP Headspace Gas UCL90 Evaluation Form 

Waste Stream Headspace Gas Lot 
WSPF#· Number 1 through 3 SR-MD-PAD1 Rev. 1 -

Transform Data 
#Samples Maximum Mean so UCL90 PRQL 

Transformed UCL90 > 
EPA ANALYTE Used (No, Data- above MDL (1) #Samples 

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv) 
PRQL (N/Aor PRQL 

Code 
Log, SORT, other) Value) Yes 

1,1 ,2-Trichloro-1 ,2,2-
Log 19 -1.86 -4.43 0.87 -4.17 100 4.61 trifluoroethane 0 

1 ,3,5-Trimethylbenzene• Log 0 19 -1.11 -3.93 1.02 -3.62 100 4.61 

1, 2,4-Trimethylbenzene• Log 1 19 -1.06 -3.73 0.84 -3.47 10 2.30 

m,p-Xyleneb Log 0 19 -1.41 -3.94 0.93 -3.66 10 2.30 

a-Xylene Log 0 19 -1.27 -3.83 0.94 -3.54 10 2.30 

Formaklehyde0 N/A N/A N/A NIA N/A N/A N/A N/A N/A N/A N/A 

Hydrazine~ N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
- ----

• These compounds are from CCP-P0-003, CCP Transuranic Authorized Methods for Payload Control (CCP CH-TRAMPAC) and are flammable VOCs that do not appear in CCP
P0-001. These are not part of the target analyte list, but samples may be analyzed for these compounds. 

b These xylene Isomers cannot be resolved by the analytical methods employed in the program. m-Xylene and p-Xylene will be reported as "Total m-p-Xylene." 

" Required only for homogenous solids and soil/gravel waste from Savannah River Site. 

d Required only for homogenous solids and soil/gravel waste from Oak Ridge National Laboratory and Savannah River Site. 

e Results provided by the laboratory. Included for completeness only. 

Comments: 
(1) For analytes where there were no samples measured above the MDL value, 112 of the MDL value was used. {Per section C4 of the WAP, 1/2 of the MDL value is used in calculating the mean 
concentration.) 

(2) The noted analytes are not included in the target analyte list Table C3-2 of HWFP Attachment C3. The analytes are reported in the analysis Batch Data Report provided by the Idaho lab and irlCiuded on the 
UCL,0 for completeness. 

Richard Kantrowitz 4/9/2012 
Printed Name Date 

) 
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CCJf Headspace Gas Summary Data 

Waste Stream # SR-MD-PAD1 Lot Number (s) ____ 3_7 ___ _ 

Maximum Observed 

Tentatively Identified Compound Estimated #Samples 
%Detected 

Concentrations Containing TIC 
foomvl 

None N/A N/A N/A 

Data Supports EPA Hazardous Waste Numbers Assigned by AK? Yes 0 No D 

If no, describe the basis for assigning the EPA Hazardous Waste Codes: 

/ / 

SPM Signature LIJJC:IA -·-,. Date 4/9/2012 

() 

Page 1 of 1 
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CCP RTRNE Summary of Prohibited Items and AK Confirmation 

Waste Stream #: SR-MD-PAD1 
~~~~~----------------

Lot#: 37 ______ ;...;...._ ____ _ 
Container Number RTR Prohibited Items a,b Visual Examination Prohibited Items a,b 

See correlation of container I D None of the containers in this lot 
VE was not used to certify any containers 

numbers for list of remaining drum had prohibited items identified 
numbers in this Lot. during RTR. 

in this Lot. 

a. See Batch Data Reports 

b. If AK has assigned U134 to this waste stream, then any liquids in these containers are prohibited items (not acceptable by 

the TSDF). 

Justification for the selection of RTR and/or VE: RTR was selected as the characterization method for this lot 
because the waste was previously packaged and RTR meets all the Data Quality Objectives for waste stream SR-
MD-PAD1. 

/ J 

LLJJUXI/ --. Richard Kantrowitz 4/9/2012 
Site P~ Manager Signature Printed Name Date 

Page 1 of 1 
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CCP Reconciliation with Data Quality Objectives 

Waste Stream #: SR-MD-PAD1 Lot#: 37 

Sampling Com~leteness 

RTRNE 
Number of Valid Samples: 19 Number of Total Samples Analyzed: 19 
Percent Complete: 100 (QAO is 100%} 

NDA 

Number of Valid Samples: 19 Number of Total Samples Analyzed: 19 

Percent Complete: 100 (QAO is 100%) 

HSG 
Number of Valid Samples: 19 Number of Total Samples Collected: 19 
Percent Complete: 100 (QAO is ~90%) 

Number of Valid Samples: 19 Number of Total Samples Analyzed: 19 
Percent Complete: 100 {QAO is ~90%) 

Total VOC 
Number of Valid Samples: NA Number of Total Samples Collected: NA 
Percent Complete: NA (QAO is ~90%) 

Number of Valid Samples: NA Number of Total Samples Analyzed: NA 
Percent Complete: NA (QAO is ~90%) 

Total SVOC 

Number of Valid Samples: NA Number of Total Samples Collected: NA 
Percent Complete: NA (QAO is ~90%) 

Number of Valid Samples: NA Number of Total Samples Analyzed: NA 
Percent Complete: NA (QAO is ~90%) 

Total Metals 
Number of Valid Samples: NA Number of Total Samples Collected: NA 

Percent Complete: NA (QAO is ~90%) 

Number of Valid Samples: NA Number of Total Samples Analyzed: NA 
Percent Complete: NA (QAO is ~90%) 

Page 1 of 3 
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CCP Reconciliation with Data Quality Objectives 

Waste Stream #: SR-MD-PAD1 Lot #: _ ___;;3...;..7 __ 

Y/N/NA Reconciliation Parameter 
1 y Waste Matrix Code. 
2 y Waste Material Parameter Weights. 

3 y The waste matrix code identified is consistent with the type of sampling 
and analysis used to characterize the waste. 
The TRU activity reported in the BDRs for each container demonstrates 

4 y with a 95% probability that the container of waste contains TRU 
radioactive waste. 

5 N 
AK Sufficiency. Is there an approved AK sufficiency Determination for 
this waste stream? 

Mean concentrations, UCL90 values for the mean concentration, standard 

deviations, and the number of samples collected for each VOC in the 
HSG of each container were calculated and compared with the program 

6 y required quantitation limits, as reported in CCP-TP-003, Attachment 3, 
and additional U.S. Environmental Protection Agency (EPA) Hazardous 
Waste Numbers were assigned as required. Samples were randomly 
collected (when appropriate). 

Mean concentrations, UCL90 values for the mean concentration, standard 
deviations, and the number of samples collected for solids VOCs were 

7a NA 
calculated and compared with the program required quantitation limits 
and regulatory thresholds, as reported in the Characterization Information 
Summary, CCP-TP-003 Attachment 4, and additional EPA HWNs were 
assigned as required. Samples were randomly collected. 

Mean concentrations, (UCL90) values for the mean concentration, 

standard deviations, and the number of samples collected for solids 
SVOCs were calculated and compared with the program required 

7b NA quantitation limits and regulatory thresholds, as reported in the 
Characterization Information Summary, CCP-TP-003 Attachment 5, and 
additional EPA HWNs were assigned as required. Samples were 
randomly collected. 

Mean concentrations, (UCL90) values for the mean concentration, 
standard deviations, and the number of samples collected for total metals 

7c NA 
were calculated and compared with the program required quantitation 
limits and regulatory thresholds, as reported in the Characterization 
Information Summary, CCP-TP-003 Attachment 6, and additional EPA 
HWNs were assigned as required. Samples were randomly collected. 

Page 2 of 3 
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CCP Reconciliation with Data Qualit~ Objectives 

Waste Stream #: SR-MD-PAD1 Lot #: _ ___;;3..:....7 __ 

The data demonstrates whether the waste stream exhibits a toxicity 

8 y characteristic under Title 40 Code of Federal Regulations (CFR), Part 
261, Identification and Listing of Hazardous Waste, Subpart C, 
Characteristics of Hazardous Waste. 

9 y Does the waste stream contain listed waste found in 20.4.1.200 NMAC 
incorporating 40 CFR Part 261, Subpart D, Lists of Hazardous Wastes. 

10 y Waste stream can be classified as hazardous or nonhazardous at the 90-
percent confidence level. 

Appropriate packaging configuration and Drum Age Criteria (DAC) is 
11 y applied and documented in the headspace gas sampling documentation, 

and the drum age met prior to sampling. 

12 y TICs were appropriately identified and reported in accordance with the 
requirements of Section C3-1 of the QAPjP. 

13 y The PRQLs for headspace gas VOCs were met for all analyses as 
evidenced by the analytical batch data reports. 

The overall completeness, comparability, and representativeness QAOs 
were met for each of the analytical and testing procedures as specified in 
the WAP Sections C3-2 through C3-9 prior to submittal of a waste 
stream profile form for a waste steam or waste stream lot. 

Completeness Comparability Representativeness 
Radiography_ y y y 

14 
VE NA NA NA 

Headspace Gas y y y 
Analysis 
Solids Sampling NA NA NA 

Solids VOCs NA NA NA 

Solids SVOCs NA NA NA 

Solids Metals NA NA NA 
Comments: None 

-1 / 
lj///f_/ 

./A. /t ./7 .~ -- Richard Kantrowitz 4/9/2012 

Signature of Site Proj;er·nager Printed Name Date 

Page 3 of 3 c:::r:.so 10 
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Waste Stream Profile Form: SR-MD-PAD1, Rev. 1 

SUMMATION OF ASPECTS OF AK SUMMARY REPORT: Waste Stream SR-MD-PAD1 

Overview: 

Waste stream SR-MD-PAD1 consists of contact-handled (CH) transuranic (TRU) 
heterogeneous debris waste generated in the Special Metallurgical (SM) Building and Research 
(R) Building at the Mound Site and stored by the Savannah River Site (SRS). The SM Building 
was used for plutonium (Pu)-238 processing until operations were transferred to the Plutonium 
Processing (PP) Building in 1967. Initial decontamination and decommissioning (D&D) of the 
SM Building began in August 1968 and ceased in August 1972. The R Building was used for 
research and development (R&D) for the polonium (Po)-21 0 program, which was phased out by 
1971. Pu-238 research in the R Building began in 1959. Most of the Pu-238 work ended in 
about 1978. This waste was transferred to SRS between 1970 and 1972 for retrievable storage 
and is stored on E-Area TRU Waste Storage Pads 1 and 2. 

Waste stream SR-MD-PAD1 was contaminated with or generated by Mound operations in 
support of defense nuclear materials production and defense R&D. Therefore, this waste 
stream is defense related waste. 

This summation of the Acceptable Knowledge (AK) Summary Report includes information to 
support Waste Stream Profile Form (WSPF) number SR-MD-PAD1, Rev. 1 for mixed 
heterogeneous debris waste stored at SRS. The WSPF was originally approved on July 19, 
2010. This WSPF was revised to address the addition of the standard large box 2 payload 
container and associated TRUPACT-111 Content Code Number SR 425 to waste stream SR-MD
PAD1. The primary source of information for this Summation is CCP-AK-SRS-9, Central 
Characterization Project Acceptable Knowledge Summary Report For Mound Site Transuranic 
Waste in Retrievable Storage at the Savannah River Site, Waste Stream: SR-MD-PAD1, 
Revision 3, November 1, 2011. 

Waste Stream Identification Summary: 

Waste Stream Name: 

Waste Stream Number: 

Dates of Waste Generation: 

Waste Stream Volume- Current: 

Waste Stream Volume - Projected: 

Summary Category Group: 

Waste Matrix Code Group: 

Waste Matrix Code: 

Heterogeneous Debris from Mound Site 

SR-MD-PAD1 

1959- 1972 

865 55-gallon drums 1 

30 standard waste boxes (SWBs)2 

17 standard large box 2s (SLB2s) 

None 

S5000 - Debris Waste 

Heterogeneous Debris Waste 

S5400 

1. This volume consists of 818 55-gallon drums and 47 85-gallon overpacks that will be repackaged 
totaling an estimated 865 55-gallon drums. 

2. There are an additional 21 polyboxes that will either be repackaged into 10 SWBs or 3 SLB2s. These 
polyboxes were conservatively presented as an additional 10 SWBs. 
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Waste Stream Profile Form: SR-MD-PAD1, Rev. 1 

TRUPACT-11 Content Code Numbers: 

TRUPACT-111 Content Code Number: 

Annual Transuranic Waste Inventory Report 
(ATWIR) Identification Number: 

SR 125/SR 225, SQ 125/SQ 225, SQ 154 

SR425 

SR-MD-PAD1 

Waste Stream Description and Physical Form: 

Waste stream SR-MD-PAD1 is comprised primarily of organic and inorganic debris waste items 
and generally consists of combustible, plastic, rubber, glass, and metal. Waste items include 
High Efficiency Particulate Air (HEPA) filters containing asbestos filter media, fiberglass pre
filters, lime filters, hoods and hood fronts, large equipment (i.e., cut-off saw, evaporators, 
microscopes, presses, tanks), aerosol cans, batteries, bolts, dissolvers, metal beakers, 
hotplates, lathes, lead bricks, lead shot, nuts, pans, plastic and metal piping, plates, ring stands, 
spatulas, tables, plastic and metal tanks, valves, wrenches, glass flasks, glass and plastic 
sample vials, spun glass filters, cardboard, cartons, cloth rags, paper, wipes, wood, lead-lined 
gloves, gloves, a-rings, gaskets, tubing, evaporator and dissolver sludge, fused poly beads, and 
resin. 

The waste stream meets the definition of waste materials that have common physical form, that 
contain similar hazardous constituents, and that are generated from a single process or activity. 
This waste stream was generated during Pu-238 heat source production and associated R&D, 
plutonium recovery, analytical laboratory, D&D, and liquid waste treatment operations. 

Point of Generation: 

Location 

Waste stream SR-MD-PAD1 was generated at the Mound Site in Miamisburg, Ohio. The waste 
is currently stored at the SRS E-Area TRU Waste Storage Pads 1 and 2 in Aiken, South 
Carolina. 

Area and/or Buildings of Generation 

Waste stream SR-MD-PAD1 was generated at the Mound Site in the SM and R Buildings. 

Generating Processes: 

Description of Waste Generating Processes 

Waste stream SR-MD-PAD1 was generated in the SM and R Buildings during Pu-238 heat 
source production and associated R&D, plutonium recovery, analytical laboratory, D&D, and 
liquid waste treatment operations. 

Plutonium-238 Heat Source Production 

In the metal production process, plutonium nitrate solution was precipitated with oxalic acid. 
The plutonium oxalate was filtered, and the filtrate was returned to plutonium recovery. The 
plutonium oxalate precipitate was washed and dried. The oxalate was placed in a platinum 
crucible and converted to plutonium tetrafluoride using hydrogen fluoride gas. The plutonium 
tetrafluoride was transferred to a magnesium crucible, and finely divided calcium metal and 
iodine were added. The crucible was placed in a steel reduction bomb. The bomb assembly 

Page 15 of 27 



Waste Stream Profile Form: SR-MD-PAD1, Rev. 1 

was placed in an induction furnace and heated. After the bomb was allowed to cool, the Pu-238 
metal was broken away from the slag and crucible. The slag and calcium metal were sent to 
plutonium recovery, and will not be in this waste stream. The clean plutonium metal then went 
to the foundry. The crucible went through a leaching process to recover the residual Pu-238. 
The plutonium metal "button" was placed in a crucible, and the metal was melted and poured 
into a mold that had the shape of a truncated cone. After the metal cooled, it was removed from 
the mold. All solid materials coming in contact with plutonium in this process were treated to 
recover plutonium (Reference 1090). 

The metal production process was replaced by the microsphere process which used powdered 
plutonium dioxide received from SRS. The plutonium dioxide material was first dissolved in a 
mixture of nitric-hydrofluoric acids. After dissolution, the resulting plutonium nitrate solution was 
adjusted with nitric acid. The solution was filtered, and the plutonium precipitate was washed 
with dilute ammonium hydroxide solution. The washed precipitate was then vacuum dried. The 
dried plutonium precipitate was crushed to produce a fine powder. The powder was fed through 
a plasma torch, producing microspheres of uniform size that went directly to the hot press 
facility (References 1090 and P054). 

Research and Development 

Heat source R&D work was conducted in both SM and R Buildings. In addition to the metal and 
microsphere production operations described above, other heat source operations were 
developed. The two primary operations developed were the Plutonium-Molybdenum Cermet 
(PMC) process and the Pressed Plutonium Oxide (PPO) shard process (Reference P054). 

The PPO process began by dissolving Pu-238 dioxide in a mixture of nitric acid-hydrofluoric 
acid. After dissolution, the resulting plutonium nitrate solution was adjusted with nitric acid. The 
solution was filtered, and the plutonium precipitate was washed with dilute ammonium hydroxide 
solution. The washed precipitate was vacuum dried, crushed to produce a fine powder, sieved, 
and heated to produce a sintered Pu-238/oxygen-16. The sintered oxide was then hot-pressed 
to produce a sphere. The die body was sprayed with colloidal graphite and then charged with 
plutonium dioxide particles. The die was loaded into the press and a sphere of plutonium 
dioxide was formed. The plutonium dioxide sphere was removed from the die, weighed, and 
gauged. The sphere was placed in a furnace and treated, allowed to outgas, and then 
encapsulated. Encapsulation involved welding a machined metal cover over the sphere. 
Encapsulation materials included iridium, graphite, tantalum, titanium, and Hastelloy 
(References 1090 and P054). 

The initial steps of the PMC process were identical to the PPO process. Plutonium dioxide 
underwent dissolution with nitric acid and hydrofluoric acid followed by a hydrogen ion 
concentration and valance adjustment using nitric acid. Precipitation took place using 
ammonium hydroxide, and the plutonium precipitate was separated from the supernatant liquid 
by filtration. The precipitate was washed with dilute ammonium hydroxide and then dried. The 
dried precipitate was sized, sintered, coated with molybdenum, and pressed into discs. This 
cermet material was machined into discs. The discs were then assembled into the heat source 
capsules. Materials used in fabrication included lnconel, tantalum, platinum-rhodium, yttrium, 
and iridium (References 1090 and P054). 

Plutonium Recovery 

Plutonium-238 heat source activities resulted in byproducts and waste materials that were 
evaluated for appropriate treatment, recovery, and disposition (Reference 1090). 
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During the first years of SM operation, plutonium-bearing solutions were accumulated in holding 
tanks. Aqueous liquids included nitric and hydrofluoric acids, hydroxylamine, sodium carbonate, 
ferrous sulfamate, and sodium hydroxide used in leaching and dissolution operations. Caustic 
wastes were generated when ammonium hydroxide was used to precipitate plutonium from the 
solution. These solutions were processed in a steam evaporator, and the evaporator 
condensate was processed by an ion exchange column. This system was taken out of service 
in 1962. From 1963 to 1968, the plutonium recovery process for aqueous wastes consisted of 
two ion exchange columns. The effluent from the ion exchange columns was sent to an in-line 
glovebox evaporator (References 1090 and P054). 

The major steps in recovery of plutonium from solids included physical and chemical 
processing. The physical process included ultrasonic wash, evaporation, and filtration. Simple 
washing and leaching of glovebox material occurred in the process since the beginning of the 
program. Chemical processing included dissolution, precipitation, fusion, incineration, ion 
exchange, and fluorination. In gloveboxes, solid objects contaminated with plutonium would be 
washed or leached in water or solutions, such as nitric and hydrofluoric acids, hydroxylamine, 
sodium carbonate, ferrous sulfamate, and sodium hydroxide, with the aid of ultrasonic cleaning 
equipment. The wash water and leachate were sent to plutonium recovery. Plutonium oxide 
and ceramic Radioisotopic Thermoelectric Generator (RTG) materials not meeting product 
specifications were dissolved in a mixture of nitric and hydrofluoric acid or underwent fusion with 
pyrosulfate. Glass fiber filters were dissolved in a hydrofluorinator pressurized vessel, and the 
volatile silicon tetrafluoride generated in the process was removed using a caustic scrubber. 
The highly acidic solutions containing plutonium were sent to the plutonium recovery process 
(References 1090 and P054). 

Combustible wastes generated in the glovebox line were processed in one of two ways. If 
paper towels or rags accumulated significant quantities of Pu-238, the thermal energy released 
by the plutonium would cause the towel or rag to start smoldering. The glovebox operator 
would put the towels and rags in an open-topped metal can and allow the process to continue. 
After a period of time, the can contained a carbonized ash that contained plutonium oxide. All 
other combustible wastes including paper, wood, leaded neoprene gloves, and in-line glovebox 
HEPA filters were treated in an incinerator installed in a glovebox. The incinerator consisted of 
a large steel tub that was heated by means of a natural gas burner. The ash residue from the 
incinerator was sent back for dissolution and leaching (Reference 1090). 

Support Laboratories 

Operations in support of the Pu-238 heat source programs included analytical laboratory and 
metallurgical laboratory operations conducted in R and SM Buildings. Specific analytical 
procedures included titrations, alpha counting, atomic absorption, and mass spectroscopy. 
Thorium (Th)-232 was often used to simulate plutonium because the physical characteristics are 
similar. Solid wastes included glass, paper, and plastic contaminated with Pu-238 and Pu-239. 
Numerous chemicals were used during these operations including nitric acid, hydrofluoric acid, 
mercury, and complexing agents (e.g., ethylenediaminetetraacetic acid and citrates) 
(References C036, C037, C039, and P054). 

Decontamination and Decommissioning 

Waste stream SR-MD-PAD1 includes some waste from D&D of SM Building. Process 
equipment inside a glovebox was cleaned by washing the external surfaces with water from a 
high pressure cleaning unit. All services connected to a glovebox (e.g., piping) were then 
dismantled (References C037 and U016). Gloveboxes and fume hoods were cleaned manually 
(e.g., sand paper, paint remover, or rags with nitric acid solutions) (Reference C037) or with a 
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high pressure cleaning unit. To eliminate the expense and hazards of removing process 
equipment from the glovebox, the inside of the glovebox was filled with polyurethane foam 
(References P036, P055, and U016). Additional foam was used to stabilize gloveboxes in the 
shipping container (Reference U016). 

Stainless steel process tanks were emptied of their contents, and then cut up and packaged. 
Vacuum and acid transfer stainless steel piping located overhead in the building crawl space 
was removed. Small tools such as brushes were used to clean the piping. One of the last 
operations was the removal of the building HEPA filters and interior filter bank parts (Reference 
U016). 

Liquid Waste Treatment 

The SM waste treatment facility was located in room SM-1 and was used to process low- and 
high-risk wastes generated by plutonium production and plutonium recovery operations. The 
treatment plant was in operation from the start of plutonium operations until the waste transfer 
pipelines were installed from the SM to the Waste Disposal buildings in 1967 (References 1090 
and P054). 

In the first few years of the SM Building's operations, all high-risk aqueous wastes were 
processed for possible plutonium recovery. Plutonium-bearing acidic solutions were 
accumulated in holding tanks and processed in a steam evaporator. The evaporator 
condensate was then processed by an ion exchange column, and the effluent from the ion 
exchange column was treated as either low-risk waste or released to the storm sewer. This 
system was taken out of service in late 1962, and the processing of high risk wastes was 
curtailed. When Mound began to distinguish between recoverable and disposable high-risk 
wastes, the plutonium aqueous recovery operations were moved out of the waste treatment 
area into the process area (References 1090 and P054). 

The low-risk alpha wastewater from Pu-238 production and recovery operations was transferred 
to influent tanks located on the west side of SM Building. Wastewater was transferred from the 
influent tanks to a mixing tank in room SM-1. Calcium chloride and ferrous sulfate were added 
to the mixing tank, followed by the addition of activated carbon. Sodium hydroxide was used to 
adjust the solution in the mixing tank to pH 11. A precipitate formed as a consequence of the 
pH change and the contents of the tank were transferred to a clarifier. When the sludge blanket 
in the clarifier reached the desired depth, the clarification process was stopped. The water from 
the clarifier was siphoned off, filtered using cartridge flow-through filters, and then pumped to a 
holding tank. The treated water in the holding tank was sampled and the activity of the water 
was determined. If the activity was below the Radioactivity Concentration Guide (RCG) value, 
the treated liquid was considered suitable for discharge to the storm sewer and the plant 
drainage ditch. If the activity of the treated liquid exceeded the RCG value, the waste was 
returned to the first step of the treatment process and underwent a second cycle of treatment 
(References 1090 and P054). 

Waste Stream Material and Chemical Inputs 

The following table identifies the Resource Conservation and Recovery Act (RCRA) toxicity 
characteristic and listed constituents identified in this waste stream. 
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Toxicity Characteristic and Listed Constituents in Waste Stream SR-MD-PAD1 

Chemical EPA Use References 
HWN 

Arsenic 0004 Analysis in R Building P020 
Analysis in R Building 

C016, C036, 
Barium (e.g., Rods) 0005 

Present in Material Code 824 
1008, 1011' 1067, Moderator 

Chemical used in SM and R Buildings 
M004, P020, U003 

Benzene F005 Chemical used in SM and R Buildings C011, C016 

Cadmium (e.g., 
Analysis in R Building C009, C016, 1008, 

0006 Present in Material Code 824 1011, 1067, M004, 
metal, oxide, shot) Chemical used in SM and R Buildings P020, U003 
Carbon disulfide F005 Chemical used in SM and R Buildings C016 

Carbon tetrachloride 0019 
Solvent extraction in R Building 

C016, 1090 
Chemical used in SM and R Buildings 

Chloroform 0022 
Chemical used in R Building separations 

P020 
research 

Chromium (e.g., 
Analysis in R Building C009, C016, 1008, 

0007 Present in Material Code 824 1011, 1067, M004, 
metal, oxide) 

Chemical used in SM and R Buildings P020, U003 
1 ,4-Dichlorobenzene 0027 Chemical used in SM and R Buildings C016 
ortho- F002 Chemical used in SM and R Buildings C016 
Dichlorobenzene 
1 ,2-Dichloroethane 0028 Chemical used in SM and R Buildings C016 
1, 1-Dichloroethylene 0029 Chemical used in SM and R Buildings C016 
2 ,4-Din itrotol uene 0030 Chemical used in SM and R Buildings C016 
2-Ethoxyethanol F005 Chemical used in SM and R Buildings C016 
Hexachlorobenzene 0032 Chemical used in SM and R Buildings C016 
Hexachloroethane 0034 Chemical used in SM and R Buildings C016 
lsobutanol F005 Chemical used in SM and R Buildings C016 

Analysis in R Building C012, C020, 

Lead (e.g., metal, 
Component of bricks, circuit boards (with C036, C037, 

0008 lead solder), granules, rubber gloves, and 1011' 1067, 1090, oxide) 
shot P020, P081, P111, 
Present in Material Codes 824 and 827 U003 
Analysis in SM Building and R Building 

C010, C019, 
Mercury (e.g., metal, 

Component of batteries, thermometers, 
C036, C037, 

0009 and switches 
oxide) 

Present in Material Codes 803, 805, 810, 
C039, 1011, 1067, 

811,813,824,826,827 
P020, U003 

Methyl ethyl ketone F005 Chemical used in SM and R Buildings C011, C016 
Solvent extraction in R Building 

C016, 1090, 
Methylene chloride F002 Ultrasonic cleaning in R Building 

P020 
Chemical used in SM and R Buildings 

Nitrobenzene F004 Chemical used in SM and R Buildings C016 
2-Nitropropane F005 Chemical used in SM and R Buildings C016 
Pentachlorophenol 0037 Chemical used in SM and R Buildings C016 

Pyridine F005 Chemical used in SM and R Buildings C016 
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Chemical EPA 
Use References HWN 
Analysis in R Building C016, 1008, 1011, 

Selenium 0010 Present in Material Code 824 1067, M004, P020, 
Chemical used in SM and R Buildings U003 
Analysis in R Building C009, C036, 

Silver 0011 
Present in Material Code 824 C037, C038, 
Silver solder 1008, 1011' 1067, 
Chemical used in SM and R Buildings M004, P020, U003 

Tetrachloroethylene F002 Chemical used in SM and R Buildings C011, C016 
Toluene F005 Chemical used in SM and R Buildings C011, C016 

1,1, 1-Trichloroethane F002 
Solvent extraction in R Building 

C016, 1090 
Chemical used in SM and R Buildings 

1,1 ,2-Trichloroethane F002 Chemical used in SM and R Buildings C016 
SM and R wastewater COO?, C010, 

Trichloroethylene F002 Degreasing in SM C011, C016, 1045, 
Chemical used in SM and R Buildings 1090, P065 

1,1 ,2-Trichloro-1 ,2, 
F002 Chemical used in SM and R Buildings C016 

2-trifluoroethane 
Vinyl chloride 0043 Chemical used in SM and R Buildings C016 

RCRA Determinations 

Historical Waste Management 

The subject waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the South Carolina Department of 
Health and Environment Control. This material was declared waste in 1972 prior to the 
enactment of the RCRA. SRS originally managed this waste as hazardous waste but had not 
assigned specific Environmental Protection Agency (EPA) hazardous waste numbers (HWNs) 
(Reference 1092). CCP assigned EPA HWNs to waste stream SR-MD-PAD1 based on a review 
of available AK documentation to identify chemical usage and potentially hazardous materials 
that may have been introduced into the waste stream. AK was collected from a variety of 
sources, including technical reports, waste inventories, and generator interviews (References 
COO?, C009, C010, C011, C012, C016, C019, C020, C036, C037, C038, C039, 1008,1011, 
1045, 1067, 1090, M004, P020, P054, P065, P081, P095, P111, P119, U003, and U017). 

Hazardous Waste Determinations 

lgnitability, Corrosivity, Reactivity 

lgnitability 

The waste material in waste stream SR-MD-PAD1 does not meet the definition of ignitability as 
defined in 40 CFR 261.21. The material is not a liquid, an ignitable compressed gas, or an 
oxidizer, and is not capable of causing fire through friction, absorption of moisture, or 
spontaneous chemical change. Therefore, the waste number for ignitability (0001) does not 
apply to this waste stream. 

According to procedure, containers of burnables (e.g., rags, paper, wood) must not include 
highly flammable materials. Ignitable liquids were used in SM and R Buildings and some 
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examples include acetone, n-butyl alcohol, cyclohexanone, ethanol, methyl ethyl ketone, 
toluene, and xylene. However, liquids were removed from equipment. Burnable and non
burnable materials were dried to prevent chemical reaction (References C036, C037, C039, and 
P119). 

Aerosol cans are expected to be present in this waste stream (References C036, C037, C039, 
and U017). Any container identified with unpunctured aerosol cans or compressed gas 
cylinders will be segregated from the waste stream and will not be eligible for disposal at WIPP 
until the cans are either punctured or removed from the waste stream. 

Evaporator and dissolver sludge are listed as oxidizers (EPA HWN 0001) for presence of 
nitrates (Reference 1011 ). Tests performed by SRS in 1984 to determine burning characteristics 
of wipes and mop heads contaminated with nitric acid and potassium permanganate indicated 
that these wastes should not be classified as oxidizers. Although sludge is not the same waste 
type as wipes and mop heads, it is less likely to stimulate combustion because it is primarily 
inorganic. 

Non-radionuclide pyrophorics were not used in production operations and will not be present in 
this waste stream (References C036, C037, and C039). 

Corrosivity 

The waste material in waste stream SR-MO-PA01 is not liquid and does not contain unreacted 
corrosive chemicals; therefore, it does not meet the definition of corrosivity as defined in 40 CFR 
261.22. Corrosive liquids were used in SM and R Buildings and some examples include 
ammonium hydroxide, formic acid, hydrochloric acid, hydrofluoric acid, nitric acid, and 
potassium hydroxide. However, liquids were removed from equipment, and burnable and non
burnable materials were dried to prevent chemical reaction. In addition, acidic evaporator 
sludge and caustic filtration sludge were dried an oven and then visually checked for dryness 
(References C036, C037, C039, and P119). Therefore, the waste number for corrosivity (0002) 
does not apply to this waste stream. 

Reactivity 

The waste material in waste stream SR-MO-PA01 does not meet the definition of reactivity as 
defined in 40 CFR 261.23. The materials are stable and will not undergo violent chemical 
change without detonating. The materials will not react violently with water, form potentially 
explosive mixtures with water, or generate toxic gases, vapors, or fumes when mixed with 
water. Personnel familiar with Buildings SM and R indicated that cyanides and sulfides were 
not used and would not be present in the waste. Therefore, this waste is not a cyanide or 
sulfide bearing material. The materials are not capable of detonation or explosive reaction or 
decomposition (References C036, C037, C039, and P119). Therefore, the waste number for 
reactivity (0003) does not apply to this waste stream. 

Finely divided calcium metal was used to reduce plutonium tetrafluoride to metal until 1965. 
After the reduction process, the Pu-238 metal was broken away from the slag, and the metal 
was cleaned with a brush to remove adherent slag and calcium metal. The slag and calcium 
metal were sent to plutonium recovery, and therefore, will not be in this waste stream 
(Reference 1090). Laboratory operations may have used reactive materials (e.g., potassium, 
sodium), but it would have been in small quantities and are not expected to be in the waste 
(References C036, C037, and C039). 
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Burnable and non-burnable materials, according to procedure, were dried to prevent chemical 
reaction and pressure build-up while in storage (Reference P119). Explosive chemicals were 
not used in production areas. It is possible that explosive chemicals were used in the laboratory 
areas, but would have been rare and only in small quantities. Work with radioactive materials 
was kept separate from work done with explosive materials (References C036, C037, and 
C039). Any explosive materials would have been rendered non-explosive prior to disposal. 
Explosives were burned in Area H starting in the 1950s and continued into the 1990s 
(References 1090 and P058). 

The containers in the waste stream will be evaluated in accordance with the WIPP-WAP using 
radiography and/or visual examination prior to shipment to ensure the waste is not ignitable, 
reactive, or corrosive. 

Toxicity Characteristic 

Toxicity characteristic metals listed in 40 CFR 261.24 have been identified in the container 
contents and in other AK documentation. Since data are not available that demonstrate the 
concentration of these constituents is less than the toxicity characteristic regulatory level, EPA 
HWNs 0004, 0005, 0006, 0007, 0008, 0009, 0010, and 0011 are applied to waste stream 
SR-MO-PA01 (References C009, C010, C012, C016, C019, C020, C036, C037, C038, C039, 
1008, 1011, 1067, 1090, M004, P020, P081, P111, and U003). 

Toxicity characteristic organics listed in 40 CFR 261.24 have been identified in AK 
documentation. Since data are not available that demonstrate the concentration of these 
constituents is less than the toxicity characteristic regulatory level, EPA HWNs 0019, 0022, 
0027, 0028, 0029, 0030, 0032, 0034, 0037, and 0043 are applied to waste stream SR-MO
PA01 (References C016, 1090, and P020). 

F-listed HWNs have been assigned for benzene, methyl ethyl ketone, nitrobenzene, pyridine, 
tetrachloroethylene, and trichloroethylene. Since the more specific F-listed EPA HWNs have 
been assigned for these compounds, 0018 (benzene) 0035 (methyl ethyl ketone), 0036 
(nitrobenzene), 0038 (pyridine), 0039 (tetrachloroethylene), and 0040 (trichloroethylene) are 
not assigned to the waste stream. 

Listed Waste 

F-Listed Waste 

F-listed solvents were identified in AK source documentation. Many of these constituents are 
known to have been used for their solvent properties, and therefore meet the definition of an F
listed waste in 40 CFR 261.31. For those constituents where a use was not specifically 
identified, it is assumed that they were used as solvents. Therefore, EPA HWNs F002, F004, 
and F005 are applied to waste stream SR-MO-PA01 (References COO?, C009, C010, C011, 
C016, 1045, 1090, P020, and P065). 

Although several F001-Iisted solvents were used at Mound, EPA has provided a regulatory 
clarification that the F001 listing is only appropriate when the listed solvents are used in a large
scale degreasing operation such as cold cleaning or vapor degreasing on an industrial scale. 
Based on a review of the AK documentation, this waste was not generated from large-scale 
degreasing operations and these operations were not present in Buildings SM and R. 
Therefore, F001 is not assigned to this waste stream (References C009, 1090, and P054). 
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Several F003-Iisted solvents were identified as potentially present in this waste stream as 
contaminants of debris waste. However, F003-Iisted solvents are listed solely for ignitability, 
and this waste stream does not exhibit the characteristic of ignitability because the solvents are 
not in liquid form. Therefore, F003 is not assigned to this waste stream. 

K-Listed Waste 

Waste stream SR-MD-PAD1 does not include any of the manufacturing process wastes from 
the specific industries or sources listed in 40 CFR 261.32. 

P- and U-listed Wastes 

Waste stream SR-MD-PAD1 does not contain a discarded commercial chemical product, an off
specification commercial chemical product, or a container residue or spill residue thereof as 
defined in 40 CFR 261.33. Numerous P- and U-listed chemicals were identified in Mound 
facilities; however, none of the AK documentation reviewed indicates that pure product or 
unused chemicals were placed into TRU waste. EPA HWN P015, beryllium powder, was listed 
for Material Type Code 811 (Reference 1011). Material Type Code 811 is sludge material that 
did not dissolve by normal recovery processing; however, this material is not present in this 
waste stream. Small pieces of beryllium metal were used in the SM laboratories gloveboxes. 
However, if present, this type of beryllium contamination does not meet the definition of a P
listed waste because it is not in powder form. Hydrofluoric acid had several uses in heat source 
production, plutonium recovery, and analytical operations. The review of the AK source 
documentation did not identify the disposal of unused hydrofluoric acid or disposal of materials 
contaminated with spills of this acid; therefore, the EPA HWN U134 is not assigned. Therefore, 
waste stream SR-MD-PAD1 is not assigned P- or U-Listed EPA hazardous waste numbers 
(References C016, DR001, 1090, P054, P119, U015, and U017). 

Polychlorinated Biphenyls (PCBs) 

This waste stream contains PCBs greater than 50 parts-per-million (ppm) and is therefore 
regulated as a Toxic Substances Control Act waste under 40 CFR 761. The primary source for 
PCBs in this waste stream is from painted surfaces. According to 40 CFR 761.50, materials 
with painted surfaces are considered PCB bulk product waste if the PCBs were added to the 
paint during its manufacture. Because PCB use in manufacturing was not banned until 1979, it 
is assumed that paint from Mound contains PCBs greater than 50 ppm. One other possible 
source of PCBs is from oil-containing equipment (e.g., presses). Liquids were removed from 
equipment but may not have been completely flushed so there could be some residual oil 
remaining in equipment. Any of these presses containing liquids are prohibited from WIPP 
disposal until the liquids have been completely absorbed (References C020, C036, C037, C039, 
P119, and U015). 

Prohibited Items 

The most common prohibited item in waste stream SR-MD-PAD1 will likely be sealed 
containers greater than four liters. Some of the drums contain metal cans that have press-fit 
lids and are about five liters in volume. There are also overpack configurations that include an 
inner 30-gallon drum and/or a 55-gallon drum. Other SRS debris waste streams have identified 
prohibited liquids (both containerized and uncontainerized) and unpunctured aerosol cans have 
been observed; therefore, they are expected to be present in this waste stream. Containers 
with prohibited waste items identified during real-time radiography and/or visual examination will 
be segregated and then remediated prior to certification and shipment (References P119, P120, 
P121, P123, P124, U015, and U017). 
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Method for Determining Waste Material Parameters (WMPs) Weights per Unit of Waste 

To estimate the WMPs for waste stream SR-MD-PAD1, waste descriptions from a Pad 1 
inventory were evaluated by their Content Codes. This inventory gives general waste 
descriptions and volumes on a container-by-container basis. To estimate WMP's, the Content 
Codes were assigned to one of the WMPs. For example, if the Content Code for a container 
was given as 801 -Combustibles (e.g., wood, rags, paper, cartons), the container was 
assigned the WMP of Cellulosics. To account for the difference in the weight of different types 
of materials, the volume of the container was multiplied by the density of the type of material in 
the container to get an estimate of the weight of the containers. An analysis of this data was 
performed, the results of which are presented in the below table. 

Waste Stream SR-MD-PAD1 Waste Material Parameters 

Waste Material Parameter Average Weight Percent Weight Percent Range 

Iron-based Metals/Alloys 35.3% 0 - 100% 
Aluminum-based Metals/Alloys 0.1% 0 - 100% 
Other Metals 45.2% 0 - 100% 
Other Inorganic Materials 14.4% 0 - 100% 
Cellulosics 3.6% 0 - 100% 
Rubber 0.5% 0 - 29.4% 
Plastics (waste materials) 0.9% 0 - 100% 
Organic Matrix <0.1% 0 - <0.1% 
Inorganic Matrix <0.1% 0 - <0.1% 
Soils/gravel <0.1% 0 - <0.1% 

List of AK Sufficiency Determinations Requested for the Waste Stream 

There are no AK sufficiency determination requests for this waste stream. 

Transportation 

This waste stream and its chemical constituents have been reviewed for consistency with listed 
TRUCON codes and they are consistent. 

Beryllium 

Beryllium will not be present in amounts greater than 1% by weight of the waste in each payload 
container. 

Radionuclide Information 

AK indicates that the two predominant isotopes by mass for waste stream SR-MD-PAD1 are 
Pu-238 and Pu-239; however as a result of 50-year decay, Pu-238 and U-234 will likely be the 
most prevalent radionuclides by mass. Over 95 percent of the radioactive hazard can be 
attributed to Pu-238. 
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Waste Stream Profile Form: SR-MD-PAD1, Rev. 1 

Radiological Distribution for Waste Stream SR-MD-PAD1 

Total 
Radionuclide 

Total 
Radionuclide 

Expected 
Radionuclide 1 Radionuclide Wt% Range for Radionuclide Ci% Range for Present 

Wt%2 Individual 
Ci%4 Individual 

(Yes/No) Containers3 Containers5 

WIPP Required Radionuclides 
Am-241 Not reported Not reported Not reported Not reported Yeso 
Pu-238 81.42% 80.00%- 81.49% 97.65% 92.88%- 97.87% Yes 
Pu-239 15.73% 15.70%-15.73% 0.07% 0.065%- 0.068% Yes 
Pu-240 2.37% 2.34% - 3.10% 0.04% 0.04% - 0.05% Yes 
Pu-242 0.16% 0.16%-2.00% Trace 0%- Trace Yes 
U-233 Not reported Not reported Not reported Not reported No 
U-234 Not reported Not reported Not reported Not reported Yes 
U-238 Trace 0%- 95.66% Trace 0%- Trace Yes'u 
Cs-137 Not reported Not reported Not reported Not reported N0° 

Sr-90 Not reported Not reported Not reQorted Not reported N0° 
Additional Radionuclides 

Th-230 Not reported Not reported Not reported Not reported Yes 
Np-237 Not reported Not reported Not reported Not reported Yeso 
Pu-236 Not reported Not reported Not reported Not reported Yes" 
Pu-241 0.31% 0.28%- 1.00% 2.25% 2.03% -7.01% Yes 

Other Radionuclides Not Reported but May Be Present in Trace Amounts '" 
Ac-227 Cm-244 I H-3 Pa-231 I P2-233 I Po-210 
Ra-226 Th-232 I U-235 I I .. 
1. These data are not decay-corrected and therefore may not accurately reflect cert1f1ed assay, espec1ally Pu-238 

and Pu-241 due to their relatively short half-lives. 
2. This listing indicates the total Wt% of each radionuclide over the entire Waste Stream. 
3. This listing is the Wt% range of each radionuclide on a container-by-container basis. 
4. This listing indicates the total activity (Ci) percent of each radionuclide over the entire Waste Stream. 
5. This listing is the Ci percent range of each radionuclide on a container-by-container basis. 
6. Am-241 will be present due to Pu-241 decay. Np-237 may also be present as a daughter product of Am-241. 
7. U-234 will be present due to Pu-238 decay. Th-230 may also be present as a daughter product of U-234. 
8. Sr-90 cannot be quantified by gamma spectroscopy. Its value is calculated based on measured Cs-137 values. 

A Sr-90/Cs-137 scaling factor of 1.0 is used to calculate Sr-90. 
9. Pu-236 is a minor constituent in heat source plutonium and may be present in trace amounts. 
10. Ranges reported are from CCP NDA reported data, not generator reported data. 
11. "Trace" indicates <0.01 Wt% for that radionuclide. 
12. These radionuclides were not reported for this waste stream but were historically processed in SM and R 

Buildings at Mound; therefore, they may be present in this waste stream. Only trace amounts are assumed to be 
present in the waste stream. 

Payload management will not be utilized for this waste stream. 
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Waste Stream Profile Form: SR-MD-PAD1, Rev. 1 

Source Documents 

Source 
Document Title 
Number 

C003 Interview with Bill Franz 
C007 Interview with Dr. Bernie Kokenge 
coos Interview with Toby Elswick 
C009 Interview with Paul Figgins 
C010 Interview/Clyde Chong 
C011 Interview/Ron Goss 
C012 Interview/Bill Davis 
C016 Interview/Ron Saun 
C019 Interview/Mike Deaton 
C020 Record of Communication Don Luthey 
C023 Letter to N. Stetson, USAEC, Re: Recovery of Pu-238 Scrap from Burial Ground 
C036 Interview with Don Luthey 
C037 Interview with Bill Davis and Ron Saun 
C038 Interview with Dick Blauvelt 
C039 Interview with Toby Elswick 

Letter to AK Record from James Schoen Re: Updated Evaluation of Calculation of 
C045 Individual and Total Radionuclide Masses and Activities for Waste Stream SR-MD-

PAD1 

C0 55 
E-mail from Jeff Lunsford to Mike Papp: Subject Packaging Procedures: Repackaging 
Plans for Mound Pad1 Containers 

DR001 Discrepancy Resolution Physical Form of Waste Stream SR-MD-PAD1 
1008 Drum Container Tables 
1011 EPA Hazardous Waste Codes found in INEL Stored TRU Waste Content Code 
1030 Mound Lab Annual Report 
1032 Mound Heat Source 
1036 Mound Laboratory 
1043 Mound Laboratory Fact Book 
1044 Pu-238 Fuel Data Sheets 
1045 TRU Waste Certification Task Sludge From the Waste Disposal Plant 
1067 Verification Methods Matrix 
1090 Operable Unit 9, Site Seeping Report: Volume 7 -Waste Management 
1092 Go West Data Base From SRS 
1093 Works Technical Department 
1094 Special Permit No. 5915 First Revision 

M004 
"Summary Report on Mound Boxes," E-mail to KellyCR@wipp.carlsbad.nm.us [Clint 
Kelley] 

M014 Programmatic Impact 

M017 
E-mail to HERTFR@doe-md.gov, Re: Emailing: space-desc [Office of Space and 
Defense Power System] 

M025 Notes from a draft document [title not given] 

M027 
Mound Laboratory-Classified Document, Summary ADC Unclassified 4/1/03, Defense 
Processes at Mound 

M042 Current Scope of Activities at Mound (a presentation) 

M071 
Memorandum to B.A. Daugherty Re: Description of Mound and LANL Waste Stored on 
Pad 1, E-Area, SWD Burial Ground (U) 

M072 Nuclear Criticality Safety and Packaging Survey of Mound Laboratory 
M073 Memorandum to E.L. Albenesius, Re: Inventory of TRU Solid Wastes in Storage at SRP 
M074 Memorandum to C.C. Robbins, SRP, Re: Description of Types of Waste, April10, 1970 
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Waste Stream Profile Form: SR-MD-PAD1, Rev. 1 

Source 
Document Title 

Number 

M075 
U.S.A. E. C. Nuclear Material Transfer Report: Transfer Series: AVA DZA 29 through 34, 
and 37 

M078 CCP-AK-SRS-9 Mound Radioassay Data 
P020 Characterization of Mounds Hazardous, Radioactive, and Mixed Waste 
P023 Mound Facility Physical Characterization 
P036 Hazard Evaluation of the Special Metallurgical (SM) Building at Mound Laboratory 
P044 Final Safety Analysis Report for Building 38 
P0 53 Ten Year Plan for Decontamination and Decommissioning for Mound 
P0 54 Mound Site Radionuclides by Location 
P0 55 A Summary Review of Mound Laboratories Experience in D&D of Radioactive Facilities 
P0 56 Decontamination and Decommissioning Projects Findings of No Significant Impact 
P0 58 Mound Site Waste Management Reports and Site Plans 1977-1980 
P063 Mound Site Waste Management Reports and Site Plans 1972 to 1976 
P064 Mound Site Waste Management Reports and Site Plans 1981 to 1989 

P065 Mound WIPP Certification Program for Newly Generated Contact Handled (CH) 
Transuranic Waste 

P066 Maps Site Plans 
P081 Approved Site Treatment Plan for Mixed Wastes at the Mound Facility 
P095 Material Safety Data Sheets for commercial products used at Mound 
P096 1996 and 1998 Chemical Inventory and 1991 Carcinogen list. 
P097 An Early History of U.S. Radioisotope Thermoelectric Generators 
P100 Mound Quality Control Plan for the Control of Radioactive Waste 

P111 Site Treatment Plan for the Mixed Wastes at the Mound Facility Miamisburg, Ohio, 
Background and Plan Volumes 

P116 Nuclear Power in Space 

P118 Works Technical Department, (Extracts from) Report for October 1970, November 1970, 
and Unidentified Month 

P119 Technical Manual MD-20734 Plutonium Processing-Material Control 
P120 TRU Drum Repackaging 
P121 Absorbing Containerized Liquids 
P122 Shipment Preparation for TRU Containers to SWMF 
P123 Absorbing Containerized Liquids 
P124 Transuranic (TRU) Waste Repackaging in H-Canyon 
P126 Standard Waste Box Operations 
U003 List of Chemicals and Materials in TRU Waste Content Codes 
U007 Content Code Assessments for INEL Contact Handled Stored TRU Waste 

U015 
Memorandum to E.L. Albenesius, Re: Description of Mound and LASL Solid LJtsPu Waste 
Stored at SRP 

U016 Decommissioning of the Special Metallurgical Building at Mound Laboratory 
U017 TRU Waste 
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Mr. John E. Kieling, Chief 
Hazardous Waste Bureau 

Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

AUG - 3 2012 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Subject: Review of Savannah River Site-Central Characterization Project Waste Stream 
Profile Form Number SR-221 H-PuOx 

Dear Mr. Kieling: 

The Department of Energy, Carlsbad Field Office has approved the Waste Stream Profile Form 
(WSPF) Number SR-221 H-PuOx, SRS Blended PuOx, for the Central Characterization Project 
at the Savannah River Site. This approval replaces WSPF SR-221 H-PuOx that was rescinded 
on July 10, 2012, CBFO Letter Number CBFO:NTP:JRS:GL:12-0530:UFC 5900.00. 

Enclosed is a copy of the WSPF as required by Section C-5a of the Waste Isolation Pilot Plant, 
Hazardous Waste Facility Permit, No. NM4890139088-TSDF. 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

If you have questions, please contact Mr. J. R. Stroble, Director of the Office of the National 
TRU Program, at (575) 234-7313. 

Enclosure 

cc: w/enclosure 
S. Holmes, NMED 
T. Kliphuis, NMED 
RCRA Chronology Record 
WIPP Operating Record 
CBFO M&RC 
*ED denotes electronic distribution 

*ED 
ED 
ED 
ED 

Sincerely, 

llllllllllllll~~~~~~llllllllllllll 
-~ CBFO:NTP:JRS:PG:12-0557:UFC 5900.00 
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CCP-TP-002, Rev. 24 Effective Date: 12/28/2011 
CCP Reconciliation of DQOs and 
Reporting Characterization Data 

Attachment 2 - CCP Waste Stream Profile Form 

(1) Waste Stream Profile Number: SR-221 H-PuOx 

Page 26 of 45 

(2) Generator site name: Savannah River Site (3) Generator site EPA ID: SC1890008989 
(5) Technical contact phone number: 

(4) Technical contact: Beverly Schrock 575-234-7444 
(6) Date of audit report approval by New Mexico Environment Department (NMED): May 23,2012 
(7) Title, version number, and date of documents used for WIPP-WAP Certification: CCP-P0-001, 
CCP Transuranic Waste Characterization Quality Assurance Project Plan, Revision 20, June 16, 2011; 
CCP-P0-002, CCP Transuranic Waste Certification Plan, Revision 26, July 14, 2011; CCP-P0-004, 
CCP/SRS Interface Document, Revision 30, October 17, 2011 
(8) Did your facility generate this waste? YES I XI NO I I 
(9) If no, provide the name and EPA ID of the original generator: NA 
Waste Stream Information 

(11) Summary Category Group: 
(10) WIPP ID: None Available S5000 - Debris Waste 
(12) Waste Matrix Code Group: 
Heterogeneous Debris Waste (13) Waste Stream Name: SRS Blended PuOx 
(14) Description from the ATWIR: This waste is not currently included in DOE/TRU-10-3425, Annual 
Transuranic Waste Inventory Report (A TWIR)- 2011. Waste stream SR-221 H-PuOx is comprised 
primarily of plutonium oxide blended with an inert inorganic material. The waste stream also contains 
packaging materials such as metal cans and plastic bags. 

(15) Defense TRU Waste: YESixl NO I 
(16) Check One: CHixl RH I 
(17) Number of SWBs: NA I (18) Number of Drums: 470 55- I (19) Number of Canisters: 
(17a) Number of SLB2: NA gallon drums (POCs) NA 
(20) Batch Data Report numbers supporting this waste stream characterization: See Characterization 
Information Summary (CIS) Correlation of Container Identification Numbers to Batch Data Report 
Numbers. 
(21) List applicable EPA Hazardous Waste Numbers 1 : D006, D007, D008 and D011 

(22) Applicable TRUCON Content Numbers: SR 125 I 225 

(23)Acceptable Knowledge Information 
(For the following, enter the supporting documentation used [i.e., references and dates]) 

Required Program Information 
(23A) Map of site: CCP-AK-SRS-21, Revision 1, July 11,2012, Figures 1, 2 and 3 

(23B) Facility mission description: CCP-AK-SRS-21, Revision 1, July 11, 2012, Section 4.3 
(23C) Description of operations that generate waste: CCP-AK-SRS-21, Revision 1, July 11, 2012, 
Section 4.7 

(23D) Waste identification/categorization schemes: CCP-AK-SRS-21, Revision 1, July 11, 2012, 
Section 4.6.3 
(23E) Types and quantities of waste generated: CCP-AK-SRS-21, Revision 1, July 11, 2012, 
Section 4.6.1 

(23F) Correlation of waste streams generated from the same building and process, as applicable: 
CCP-AK-SRS-21, Revision 1, July 11, 2012, Section 4.6.2 

(24) Waste certification procedures: CCP-TP-030, Revision 30, May 21, 2012 
(25)Required Waste Stream Information 
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CCP-TP-002, Rev. 24 
CCP Reconciliation of DQOs and 
Reporting Characterization Data 

~ 

Effective Date: 12/28/2011 

Page 27 of 45 

(25A) Area(s) and building(s) from which the waste stream was generated: CCP-AK-SRS-21, 
Revision 1, July 11, 2012, Section 5.1 

(258) Waste stream volume and time period of generation: CCP-AK-SRS-21, Revision 1, July 11, 
2012, 2012, Section 5.2 

(25C) Waste generating process description for each building: CCP-AK-SRS-21, Revision 1, July 11, 
2012, Section 5.3 

(25D) Waste Process flow diagrams: CCP-AK-SRS-21, Revision 1, July 11, 2012, Figure 4 
(25E) Material inputs or other information identifying chemical/radionuclide content and physical waste 
form: CCP-AK-SRS-21, Revision 1, July 11, 2012, Section 5.4 
(25F) Waste Material Parameter Weight Estimates per unit of waste: See table entitled "Waste Stream 
SR-221 H-PuOx Waste Material Parameters" in Summation of Aspects of AK Summary Report: 
SR-221 H-PuOx 
(26) Which Defense Activity generated the waste: 

Weapons activities including defense inertial confinement 
fusion Naval Reactors development 

Verification and control technology Defense research and development 
Defense nuclear waste and material by products 
management X Defense nuclear material production 

Defense nuclear waste and materials security and safeguards and security investigations 
(27)Supplemental Documentation: 
(27A) Process design documents: NA 
(278) Standard operating procedures: See P5001, P5002, P5003, P5004, P5005, P5006, P5007, 
P5008, P5009, P501 0, P5011, P5012, P5015 and P5043 in the Summation of Aspects of AK Summary 
Report: SR-221 H-PuOx, AK Source Documents 
(27C) Safety Analysis Reports: See D5006, D5016, D5018, D5019 and D5020 in the Summation of 
Aspects of AK Summary Report: SR-221 H-PuOx, AK Source Documents 
(27D) Waste packaging logs: NA 
(27E) Test plans/research project reports: See C5001, C5024, M5031, P5016, P5033, P5036, P5037 
and P5038 in the Summation of Aspects of AK Summary Report: SR-221 H-PuOx, 
AK Source Documents 
(27F) Site databases: See M5015 in the Summation of Aspects of AK Summary Report: SR-221 H-
PuOx, AK Source Documents 
(27G) Information from site personnel: See C5009, C5014 and C5018 in the Summation of Aspects of 
AK Summary Report: SR-221 H-PuOx, AK Source Documents 
(27H) Standard industry documents: NA 
(271) Previous analytical data: See C5003, C5023, D5008, M5001, M5002, M5003, M5004, M5005, 
M5015, M5030, M5031, P5016, P5033, P5036, P5037 and P5038 in the Summation of Aspects of 
AK Summary Report: SR-221 H-PuOx, AK Source Documents 
(27J) Material safety data sheets: See P5017, P5018, P5019, P5020, P5021, P5022, P5023, P5024, 
P5025, P5026, P5027, P5028, P5029, P5030 and P5031 in the Summation of Aspects of AK Summary 
Report: CCP-AK-SRS-21, AK Source Documents 
(27K) Sampling and analysis data from comparable/surrogate Waste: See M5001, M5002, M5003, 
M5004, M5005 and M5031 in the Summation of Aspects of AK Summary Report: SR-221H-Pu0x, 
AK Source Documents 
(27L) Laboratory notebooks: NA 
Confirmation Information 
For the following, when applicable, enter procedure title(s), number(s) and date(s) 
(28) I Radiography: CCP-TP-053, Revision 11, July 20, 2011 

I Visual Examination: NA 
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Page 28 of45 

(29} Comments: For a list of the waste characterization procedures used and date of respective 
procedures see the list of procedures on the attached CIS. 

Reviewed by AK Expert: YES 00 Date: 7/16/2012 

Reviewed by STR {if necessary): YES 00 NtAD Date: 7/16/2012 

Waste Stream Profile Form Certification: 

I hereby certify that I have reviewed the information in this Waste Stream Profile Form, and it is complete and 
accurate to the best of my knowledge. I understand that this information will be made available to regulatory 
agencies and that there are significant penalties for submitting false information, including the possibility of fines 
and imprisonment for knowing violations. 

!!£,.~ Mil<'k Bever!~ Schrock 711612012 
Signature of Site Project Manager Printed Name Date 

NOTE: (1} If, radiography, visual examination were used to confirm EPA Hazardous Waste Numbers, attach 
signed Characterization Information Summary documenting this determination. 
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CHARACTERIZATION 
INFORMATION SUMMARY 

WSPF # SR-221H-Pu0x Rev. 1 

Lot ~ 

TABLE OF CONTENTS 

Characterization Information Cover Page.................... 002 

Correlation of Container Identification Numbers to Batch 
Data Report Numbers............................................... 003 

CCP Headspace Gas UCL90 Evaluation Form............... 004 

Headspace Gas Summary Data................................. 006 

RTRNE Summary of Prohibited Items and AK 
Confirmation........................................................... 007 

Reconciliation with Data Quality Objectives.................. 008 
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CCP-TP-002 Rev. 24 
Effective Date: 12/28/2011 
CCP Reporting of DOO's and Reporting 
Characterization Data 

~ .._,/ 
CCP Characterization Information Summary Cover Page 

Waste Stream # SR-221 H-PuOx Lot#: _____ ....:3::...._ ___ _ 

AK Expert Review: Date: _____ c:cNie::A:.._ ___ _ 

SPM Review: Richard Kantrowitz Date: ____ ..:.:71~12/=20,_,1c:::2 ___ _ 

SPM signature certifies that through Acceptable Knowledge test" and/or analysis that the waste identified in this summary is not corrosive, ignitable, reactive, or incompatible 
wffh the TSDF. 

A summary of the Acceptable Knowledge regarding this waste stream containing specifiC information about the corrosivity, reactivity, and lgnltabillty of the waste stream is 
included as an attachment to the Waste Stream Prome Form. By reference, that information is included in this lot. 

List of procedures used; 

Radloqmpby fRJH/NDEl: 

CCP-TP~53 Rev.11 07120/11 CCP Standard Real-Time Radiography (RTR) lnspecUon Procedure 

Non Destrudive Assay tNDAl: 

CCP-TP-191 Rev.! 10120109 CCP Box Neutron Assay System {BNAS) Operating Procedure 

Headspace Gas samprinq and Analysjs fHSGl: 

CCP-TP-093 

CCP-TP-106 

CCP-TP-175 
CCP-TP-175 

Rev.16 

Rev. 7 

Rev. 3 
Rev. 2 

09107/11 CCP Sampling of TRU Waste Containers 

12129110 CCP Headspace Gas Sampling Batch Data Report Preparation 

06102/11 CCP Analysis of Gas Samples for VOCs by GCIMS 
12129110 CCPAnalysis of Gas SamplesforVOCs by GCIMS 

Project Level Data Validation I DQO Recom;ilmtlon: 

CCP-TP-001 Rev.19 12129/10 CCP Project Level Data Valida~ on and venfication 

CCP-TP-002 Rev. 24 12128/11 CCP Reconcmation of DQOs and Reporting Characterization Data 
CCP-TP-002 Rev. 23 12129/10 CCP Reconciliation of DQOs and Reporting Characteriza~on Data 

CCP-TP~03 Rev.18 12/29/10 CCP Data Analysis for 53000, $4000, and 55000 Charactertzation 

CCP-TP~OS Rev. 24 11128/11 CCP Acceptable Knowledge Documentation 
CCP-TP-005 Rev.23 06/30111 CCP Acceptable Knowledge Documentation 

CCP-TP-030 Rev. 30 05121112 CCP CH TRU Waste Certification and WWISANDS Dala Entry 
CCP-TP-030 Rev. 29 04126111 CCP CH TRU Waste Certlncation and WWISANDS Dala Entry 

WAP Certification: 

CCP-P0-001 Rev. 20 06116111 CCP Transuranic Waste Characterization Quality Assurance Project Plan 

CCP-P0.002 Rev. 26 07114111 CCP Transuranic Waste Certification Plan 

CCP-PO-<J04 Rev. 30 10117/11 CCPISRS Interface Document 
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CCP-TP-002 Rev. 24 
Effective Date: 12/28/2011 
CCP Reporting of DQO's and Reporting 
Characterization Data 

Waste Stream:# SR-221H-Pu0x 

Container ID Number NDABDR 

HBL110064 SRLBC0654 

HBL 110065 SRLBC0653 

HBL110066 SRLBC0654 

HBL110069 SRLBC0653 

HBL 110071 SRLBC0653 

HBL110073 SRLBC0653 

HBL110078 SRLBC0654 

HBL 110079 SRLBC0653 

HBL 110080 SRLBC0654 

HBL110088 SRLBC0653 

CCP Correlation of Container Identification 
Numbers to Batch Data Report Numbers 

Solids Solids Analytical 
Load Management/ 

Overpack 
RTR BDR VEBDR Sampling BDR BDR Yes 

SR4RTR0244 N/A N/A N/A 

SR4RTR0246 N/A N/A NIA 

SR4RTR0245 N/A N/A N/A 

SR4RTR0246 N/A N/A N/A 

SR4RTR0246 N/A NIA N/A 

SR4RTR0246 N/A NIA N/A 

SR4RTR0243 N/A N/A N/A 

SR4RTR0246 N/A N/A N/A 

SR4RTR0245 N/A N/A N/A 

SR4RTR0245 N/A N/A NIA ,.. ~ ... :;;;;:]'~d. 0~"' ~··-· AJ[ _ _, ""~ """" ....... -''""'~ '""· 

-~~ = ~-- Richard Kantrowitz 

Lot# 3 

Headspace Gas BDR 

Sample Analysis 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M N/A 

SRHSG1209 ECL12016M NIA 

SRHSG1209 ECL12016M N/A 

7/12/2012 

( 
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CCP-TP-003 Rev 18 
Effective Date: 12/29/10 

CCP Headspace Gas UCL90 Evaluation Form 

CCP Data Analysis for S3000, S4000, and S5000 Characterization 

WSPF#: SR-221H-Pu0x Rev. 1 Waste Stream Headspace Gas Lot 1 through 1 
Number 

ANALYTE Transform Data #Samples #Samples Maximum Mean SD UCL90 PROL Transformed 
Used (No, Data- above MDL (1) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) PROL (N/Aor 

Log, SORT, other) Value) 

Acetone Log 10 10 2.00 1.24 0.43 1.43 100 4.61 

Benzene SORT 0 10 0.53 0.40 0.10 0.44 10 3.16 

Bromoform SORT 0 10 0.29 0.22 0.05 0.24 10 3.16 

Butanol Log 10 10 0.47 -0.54 0.54 -0.30 100 4.61 

Carbon Disulfidel21 SORT 0 10 0.59 0.44 0.10 0.49 10 3.16 

Carbon tetrachloride SORT 0 10 0.37 0.28 0.07 0.31 10 3.16 

Chlorobenzene Log 0 10 -1.69 -2.31 0.49 -2.10 10 2.30 

Chloroform SORT 0 10 0.44 0.33 0.08 0.36 10 3.16 

Chloromethane<21 SORT 0 10 0.70 0.53 0.13 0.58 10 3.16 

Cyclohexane• SORT 0 10 0.52 0.39 0.09 0.43 10 3.16 

1, 1-Dichloroethane Log 0 10 -1.43 -2.06 0.50 -1.84 10 2.30 

1 ,2-Dichloroethane SORT 0 10 0.48 0.36 0.09 0.40 10 3.16 

1 , 1-Dichloroethylene SORT 0 10 0.49 0.37 0.09 0.41 10 3.16 

cis-1 ,2-Dichloroethylene121 SORT 0 10 0.49 0.37 0.09 0.41 10 3.16 

trans--1 ,2-Dichloroethylene SQRT 0 10 0.49 0.37 0.09 0.41 10 3.16 

1. 2-Dichloropropane121 SQRT 0 10 0.46 0.34 0.08 0.38 10 3.16 

Ethyl benzene SORT 0 10 0.43 0.32 0.08 0.35 10 3.16 

Ethyl ether SORT 0 10 0.57 0.43 0.10 0.47 10 3.16 

Methanol Log 10 10 2.64 2.07 0.39 2.24 100 4.61 

Methyl ethyl ketone SORT 0 10 0.56 0.42 0.10 0.46 100 10.00 

Methyl isobutyl ketone SORT 0 10 0.45 0.34 0.08 0.37 100 10.00 

Methylene chloride SORT 0 10 0.55 0.41 0.10 0.46 10 3.16 

1.1.2.2-Tetrachloroethane SORT 0 10 0.37 0.28 0.07 0.31 10 3.16 

Tetrachloroethylene SORT 0 10 0.37 0.28 0.07 0.31 10 3.16 

Toluene Log 10 10 3.64 2.68 0.62 2.95 10 2.30 

1,1, 1-Trichloroethane SQRT 0 10 0.43 0.32 0.08 0.36 10 3.16 

Trichloroethylene SQRT 0 10 0.44 0.33 0.08 0.36 10 3.16 

Trichloroftuoromethane121 SQRT 0 10 0.44 0.33 0.08 0.36 10 3.16 
- -- -···--·--

UCL90 > EPA 

PRQL Hazardous 

Yes Waste 
Number 

l 

Yes None<31 
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ccP-TP-003 Rev 18 CCP Headspace Gas UCL90 Evaluation Form 
Effective Date: 12/29/10 
CCP Data Analysis for 83000, 84000, and 85000 Characterization 

WSPF#: SR-221 H-PuOx Rev. 1 

ANALYTE Transform Data #Samples #Samples Maximum 
Used (No, Data- above MDL (1) (ppmv) 

Log, SORT, other) 

1 ,1,2-Trichloro-1 ,2,2-
Log 10 -1.97 

trifluoroelhane 0 

1 ,3,5-Trimethylbenzene• SORT 0 10 0.41 

1 ,2,4-Trimelhylbenzene• SORT 0 10 0.42 

m,p-Xyleneb SQRT 0 10 0.45 

o-Xylene SQRT 0 10 0.44 

Formaldehyde" NJA N/A N/A N/A 

Hydrazined N/A N/A N/A N/A 

Waste Stream Headspace Gas Lot 1 through 1 
Number 

Mean SD UCLgo PRQL Transformed 
(ppmv) (ppmv) (ppmv) (ppmv) PRQL (N/Aor 

Value) 

-2.59 0.50 -2.38 10 2.30 

0.31 0.07 0.34 10 3.16 

0.31 0.08 0.35 10 3.16 

0.34 0.08 0.37 10 3.16 

0.33 0.08 0.36 10 3.16 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

UCLoo> EPA 

PRQL Hazardous 

Yes Waste 
Number 

N/A N/A 

N/A N/A 
----

a These compounds are from CCP-P0-003, CCP TransuranicAuthorized Methods for Payload Control (CCP CH-TRAMPAC) and are flammable VOCs that do not appear in CCP
P0-001. These are not part of the target analyte list, but samples may be analyzed for these compounds. 

b These xylene isomers cannot be resolved by the analytical methods employed in the program. m-Xylene and p-Xylene will be reported as "Total m-p-Xylene." 

c Required only for homogenous solids and soil/gravel waste from Savannah River Site. 

d Required only for homogenous solids and soil/gravel waste from Oak Ridge National Laboratory and Savannah River Site. 

Comments: 
(1) For analytes where there were no samples measured above the MDL value, 1/2 of the MDL value was used. (Per section C4 of the WAP, 1/2 of the MDL value is used in calculating the mean concentration.) 

(2) The noted analytes are not included in the target analyte list Table C3-2 of HWFP Attachment C3. The analytes are reported in the analysis Batch Data Report provided by the Idaho lab and included on the 
UCL90 for completeness. 
(3) No Hazardous Waste Number assigned as Toluene is attributable to the waste packaging. See DR001 to CCP-AK-SRS-21. 

Richard Kantrowitz 7/12/2012 
Printed Name Dale 

( 



i 
~ ~ 

CCP Headspace Gas Summary Data 

Waste Stream Number SR-221 H-PuOx Lot Number (s) ____ ....;.3 ___ _ 

Maximum Observed 

Tentatively Identified Compound Estimated #Samples 
%Detected 

Concentrations Containing TIC 
loomvl 

None N/A N/A N/A 

0 0 
Data Supports EPA Hazardous Waste Numbers Assigned by AK? Yes No 

If no, describe the basis for assigning the EPA Hazardous Waste Codes: 

, 

SPM Signature 1/Jf-;/A/ Date 7/12/2012 

J 
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CCP-TP-002 Rev. 24 
Effective Date: 12/28/2011 
CCP Reporting of DQO's and Reporting 
Characterization Data 

CCP RTRNE Summary of Prohibited Items and AK Confirmation 

Waste Stream Number: SR-221 H-PuOx 
--------~~----~~-------

Lot(s)#: __ __,;;_3 __ _ 

Container Number RTR Prohibited Items a,b Visual Examination Prohibited Items a,b 

See correlation of container ID None of the containers in this lot 
VE was not performed on any of the 

numbers for list of remaining drum had prohibited items identified 
numbers in this Lot. during RTR. 

containers in this Lot. 

a. See Batch Data Reports 

b. If AK has assigned U134 to this waste stream, then any liquids in these containers are prohibited items (not acceptable by 

the TSDF). 

Justification for the selection of RTR: RTR was selected as the characterization method for the containers because 
the waste was previously packaged and RTR meets all the Data Quality Objectives for NDE for waste stream SR-
221H-Pu0x. 

LL/,/ / # '/C7Lyf ----.. 
Richard Kantrowitz 7/12/2012 

Site ZJect Manager Signature Printed Name Date 
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CCP-TP-002 Rev. 24 ~ 
Effective Date: 12/28/2011 
CCP Reporting of DQO's and Reporting 
Characterization Data 

CCP Reconciliation with Data Quality Objectives 

WS# SR-221 H-PuOx Lot# 

Sampling Completeness 

RTRNE: 

Number of Valid Samples: 10 Number of Total Samples Analyzed: 

Percent Complete: 100 (QAO is 1 00%) 

NDA 
Number of Valid Samples: 10 Number of Total Samples Analyzed: 

Percent Complete: 100 (QAO is 100%) 

HSG 
Number of Valid Samples: 10 Number of Total Samples Collected: 

Percent Complete: 100 (QAO is ?:90%) 

Number of Valid Samples: 10 Number of Total Samples Analyzed: 

Percent Complete: 100 (QAO is ~90%) 

Total VOC 

Number of Valid Samples: NA Number of Total Samples Collected: 

Percent Complete: NA (QAO is ~90%) 

Number of Valid Samples: NA Number of Total Samples Analyzed: 

Percent Complete: NA (QAO is ?:90%) 

Total SVOC 

Number of Valid Samples: NA Number of Total Samples Collected: 

Percent Complete: NA (QAO is ?:90%) 

Number of Valid Samples: NA Number of Total Samples Analyzed: 

Percent Complete: NA (QAO is ~90%) 

Total Metals 
Number of Valid Samples: NA Number of Total Samples Collected: 

Percent Complete: NA (QAO is ?:90%) 

Number of Valid Samples: NA Number of Total Samples Analyzed: 

Percent Complete: NA (QAO is ~90%) 
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CCP-TP-002 Rev. 24 ~ 
Effective Date: 12/28/2011 
CCP Reporting of DQO's and Reporting 
Characterization Data 

CCP Reconciliation with Data Quality Objectives 

WS# SR-221 H-PuOx Lot# 3 _ ___;:;____ 

Y/N/NA Reconciliation Parameter 
1 y Waste Matrix Code. 
2 y Waste Material Parameter Weights. 

3 y The waste matrix code identified is consistent with the type of sampling 
and analysis used to characterize the waste. 
The TRU activity reported in the BDRs for each container demonstrates 

4 y with a 95% probability that the container of waste contains TRU 
radioactive waste. 

5 N AK Sufficiency. Is there an approved AK sufficiency Determination for 
this waste stream? 

Mean concentrations, UCL90 values for the mean concentration, standard 
deviations, and the number of samples collected for each VOC in the 
HSG of each container were calculated and compared with the program 

6 y required quantitation limits, as reported in CCP-TP-003 Attachment 3, 
and additional U.S. Environmental Protection Agency (EPA) Hazardous 
Waste Numbers were assigned as required. Samples were randomly 
collected (when appropriate). 

Mean concentrations, UCL90 values for the mean concentration, standard 
deviations, and the number of samples collected for solids VOCs were 

7a NA calculated and compared with the program required quantitation limits 
and regulatory thresholds, as reported in the Characterization Information 
Summary, CCP-TP-003, Attachment 4, and additional EPA HWNs were 
assigned as required. Samples were randomly collected. 

Mean concentrations, (UCLg0) values for the mean concentration, 
standard deviations, and the number of samples collected for solids 
SVOCs were calculated and compared with the program required 

7b NA quantitation limits and regulatory thresholds, as reported in the 
Characterization Information Summary, CCP-TP-003, Attachment 5, and 
additional EPA HWNs were assigned as required. Samples were 
randomly collected. 

Mean concentrations, (UCL90) values for the mean concentration, 
standard deviations, and the number of samples collected for total metals 

7c NA were calculated and compared with the program required quantitation 
limits and regulatory thresholds, as reported in the Characterization 
Information Summary, CCP-TP-003 Attachment 6, and additional EPA 
HWNs were assigned as required. Samples were randomly collected. 
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CCP-TP-002 Rev. 24 ~ 
Effective Date: 12/28/2011 
CCP Reporting of DQO's and Reporting 
Characterization Data 

CCP Reconciliation with Data Quality Objectives 

WS# SR-221 H-PuOx Lot # _ ___,.;3;;..___ 

The data demonstrates whether the waste stream exhibits a toxicity 

8 y characteristic under Title 40 Code of Federal Regulations (CFR), Part 
261, Identification and Listing of Hazardous Waste, Subpart C, 
Characteristics of Hazardous Waste. 

9 NA 
Does the waste stream contain listed waste found in 20.4. 1.200 NMAC 
incorporating 40 CFR Part 261, Subpart D. Lists of Hazardous Wastes. 

10 y Waste stream can be classified as hazardous or nonhazardous at the 90-
percent confidence level. 

Appropriate packaging configuration and Drum Age Criteria (DAC) is 
11 y applied and documented in the headspace gas sampling documentation, 

and the drum age met prior to sampling. 

12 y TICs were appropriately identified and reported in accordance with the 
requirements of Section C3-1 of the QAPjP. 

13 y The PRQLs for headspace gas VOCs were met for all analyses as 
evidenced by the analytical batch data reports. 

The overall completeness, comparability, and representativeness QAOs 
were met for each of the analytical and testing procedures as specified in 
the WAP Sections C3-2 through C3-9 prior to submittal of a waste 
stream profile form for a waste steam or waste stream lot. 

Completeness Comparability Representativeness 
Radiography y y y 

14 
VE NA NA NA 

Headspace Gas y y y 
Analysis 
Solids Sampling NA NA NA 

Solids VOCs NA NA NA 

Solids SVOCs NA NA NA 

Solids Metals NA NA NA 
Comments: None. 

4 

//1/b.L~ Richard Kantrowitz 7/12/2012 

Signature of Site Proje&nager Printed Name Date 
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Waste Stream Profile Form: SR-221 H-PuOx 

SUMMATION OF ASPECTS OF AK SUMMARY REPORT: SR-221H-Pu0x 

Overview: 

The primary mission of the Savannah River Site (SRS) has been to support national 
security as a major source of reactor-produced materials, including plutonium, uranium, 
neptunium, and other special nuclear materials for weapons manufacturing. The primary 
function of H-Canyon has been the chemical separation of the isotopes Np-237 and Pu-
238 from SRS reactors and from uranium and plutonium scrap material received from 
off-site sources. The HB-Line (sometimes referred to as HBL), also receives plutonium 
and neptunium solutions and converts them to solid plutonium and neptunium oxides. 

HB-Line is scheduled to blend and repackage plutonium/uranium oxides into Pipe 
Overpack Containers (POC) for safeguards termination and ultimately for shipment to 
the Waste Isolation Pilot Plant (WIPP). This material was previously packaged into 
screw-lid 3013 containers and stored in K-Area as part of the DE-3013 program. The 
material is shipped from K-Area to HB-Line in model number 9975 shipping packages 
(Reference P5009). The plutonium oxide material in the 3013 can is divided into several 
blend cans pre-filled with blending material. The blending can is sealed, the contents 
mixed, and then bagged out of the glovebox. The bagged blending can is placed in a 
slag and crucible (S&C) can for packaging into a POC. The POC is shipped to E-Area 
for WIPP certification. An estimated 70 kilograms of material is blended and repackaged 
into approximately 470 POCs during this campaign, further processing of additional 
oxide material is expected (References C5001, M5037, P5003, P5004, P5008, P501 0, 
P5011, and P5047). 

The plutonium oxides in this waste stream are high grade material from SRS, Rocky 
Flats Environmental Site (RFETS), and Hanford that have been selected for disposal as 
part of the K-Area Interim Surveillance Program (Reference P5032). RFETS materials 
were used in the production of weapons components; Hanford materials are associated 
with defense nuclear production and mixed oxide fuel production related to defense 
activities; and SRS materials are related to defense nuclear production activities 
(References C5023, P5034, P5035, and P5046). 

This Summation of the Acceptable Knowledge (AK) Summary Report includes 
information to support Waste Stream Profile Form (WSPF) number SR-221 H-PuOx. 
The primary source of information for this Summation is CCP-AK-SRS-21, Central 
Characterization Project Acceptable Knowledge Summary Report For Savannah River 
Site Waste Stream: SR-221 H-PuOx, Revision 1, July 11, 2012. 

Waste Stream Identification Summary: 

Waste Stream Name: SRS Blended PuOx 

Waste Stream Number: SR-221 H-PuOx 
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Generation Dates: 

Waste Stream Volume, Current: 

Waste Stream Volume, Projected: 

Summary Category Group: 

Waste Matrix Code Group: 

Waste Matrix Code: 

TRUPACT-11 Content Code (TRUCON): 

Annual Transuranic Waste Inventory 
Report Identification Number: 

~ 

Waste Stream Profile Form: SR-221 H-PuOx 

2011 -2012 

470 55-gallon drums (POCs) 

Increased volume is expected 
No current volume estimate available 

S5000 

Heterogeneous Debris Waste 

S51 00, Inorganic Debris 

SR 125/225 

Not Available 

Waste Stream Description and Physical Form: 

Waste stream SR-221 H-PuOx is comprised primarily of plutonium oxide blended with a 
nonhazardous inorganic material to facilitate termination of safeguards practices. The 
waste stream will also contain packaging materials such as metal cans and plastic 
bags. The waste was plutonium oxide material that was selected for disposal. SRS 
stores plutonium oxide material that originated from RFETS, Hanford, Los Alamos 
National Laboratory (LANL), Lawrence Livermore National Laboratory (LLNL), and SRS. 
The materials currently identified for disposal are from RFETS, Hanford, and SRS. 

Waste Stream SR-221 H-PuOx meets the WIPP Waste Analysis Plan waste stream 
definition. The waste stream consists of waste materials that have common physical 
form (blended plutonium oxide), that contain similar hazardous constituents (this is a 
Resource Conservation and Recovery Act (RCRA)-regulated waste), and that are 
generated from a single process or activity (the blending project). 

The final form of the waste stream is a debris consisting of blended plutonium oxide, a 
blend can, a bagout bag, an S&C can, and the POC. 

Point of Generation: 

Area and/or Building of Generation: 

Page 15 of 26 

Waste stream SR- 221 H-PuOx is 
generated at SRS in Aiken, South 
Carolina. The waste is stored at the 
SRS E-Area. 

SRS H-Canyon, South HB-Line. 



Waste Stream Profile Form: SR-221 H-PuOx 

Generating Processes: 

Description of Waste Generating Processes 

Plutonium-bearing materials are stored at the K-Area Material Storage Area in 
9975/3013 shipping packages. A surveillance program is in place at the K-Area to 
validate the safety of the stored 3013 packages. This surveillance program is 
implemented through a complex-wide Integrated Surveillance Program (Reference 
P5038). The material is shipped from K-Area to HB-Line in model number 9975 
shipping packages (Reference P5009). Upon receipt in H-Area, the 9975 shipping 
package is transported to a vault type room where the 3013 daughter is removed to the 
blending process area. The 3013 can is introduced into the South Line (Reference 
P5003). The DE-3013 can is opened and the inner can is removed. If the inner can was 
bagged, the plastic bag is removed and discarded. The inner can is opened and the 
scrap material is poured into the working can and weighed. Scrap material is transferred 
into a charge beaker until the target weight is achieved (less than or equal to 150 grams 
and less than or equal to the target scrap weight loading value). An inner blend can is 
placed on the balance and the material in the charge beaker is poured into the inner 
blend can. The blend can volume is about 1.3 liters (Reference P5003). The inner blend 
can is closed and placed on the blender, rotated, fitted with a filtered lid, and staged for 
bagout. The inner blend can is bagged out into an S&C can (References P5004 and 
P5005). 

The bagged blending can is analyzed by pulse height analysis (PHA) prior to packaging 
into a POC. The POC is transported to and temporarily staged in the warm crane 
maintenance area vestibule of H-Canyon until shipment toE-Area for WIPP certification. 
An estimated 70 kilograms of material will be blended and repackaged into 
approximately 470 POCs during this campaign, additional oxide material is expected 
(Reference C5001, P5004, P5005, P5008, P501 0, P5011, and P5047). 

Waste Stream Material and Chemical Inputs 

The HB-Line waste has historically been managed in accordance with the generator site 
requirements and in compliance with the requirements of the South Carolina 
Department of Health and Environmental Control (SCDHEC). Based on planned 
blending operations and waste management, the containers in this newly generated 
waste stream are managed by CCP as hazardous (Reference P5033). 
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Waste Stream Profile Form: SR-221 H-PuOx 

RCRA Determinations 

Expected Chemical Contaminants for TRU Waste Stream SR-221 H-PuOx 

Source EPA 
Chemical Compound* Description/Use/Source 

Document HWNs 

OR002 
Cadmium Contaminant in plutonium oxide 0006 

P5033 

OR002 
Chromium Contaminant in plutonium oxide 0007 

P5033 

OR002 
Lead Contaminant in plutonium oxide 0008 

P5033 

OR002 
Silver Contaminant in plutonium oxide 0011 

P5033 

Historical Waste Management 

The plutonium oxide material has been managed as product at RFETS, Hanford, LANL, 
LLNL, and SRS. As product, it was not assigned Environmental Protection Agency 
(EPA) hazardous waste numbers (HWNs) (References P5033, P5034, and P5038). 

SRS has performed engineering calculations addressing eight characteristic metals 
found in the blending demonstration project and has determined that the waste which 
will be generated is sometimes hazardous. Certain parent 3013 containers exceed the 
regulatory limits for certain metals. The initial hazardous waste determination was 
based on a waste stream average; however, SRS has determined that some of the 
individual parent containers could exceed the regulatory limits for cadmium, chromium, 
lead, or silver. The determination has been revised to document this evaluation. The 
determination also states that the blended material will not be ignitable, reactive, or 
corrosive (References DR002, P5005, P5033, and P5038). 

Hazardous Waste Determinations 

lgnitability, Corrosivity, Reactivity 

The waste material in this waste stream does not meet the definition of ignitable, 
corrosive, and reactive as defined in 40 Code of Federal Regulations (CFR) 261. 
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Waste Stream Profile Form: SR-221 H-PuOx 

lgnitability 

The debris materials in this waste stream do not meet the definition of ignitability as 
defined in 40 CFR 261.21. There were no ignitable metals used as pure metal or 
otherwise in the HB-Line blending operations (e.g., sodium) (References P5004, P5005, 
P5006, P5007, P5012, P5033, and P5038). 

Corrosivity 

The waste in this waste stream is not liquid and does not contain unreacted corrosive 
chemicals; therefore, it does not meet the definition of corrosivity (0002) found in 40 
CFR 261.22. (References P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 

Reactivity 

The waste material in this waste stream does not meet the definition of reactivity as 
defined in 40 CFR 261.23. The materials are stable and will not undergo violent 
chemical change without detonating. The materials will not react violently with water, 
form potentially explosive mixtures with water, nor generate toxic gases, vapors, or 
fumes when mixed with water. There were no reactive metals used as pure metal or 
otherwise in the HB-Line blending operations (e.g., sodium) (References P5004, P5005, 
P5006, P5007, P5012, P5033, and P5038). 

Non-radionuclide pyrophorics are not present in the repackaging process (References 
P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 

The containers in this waste stream will be evaluated in accordance with the WIPP 
Waste Analysis Plan using radiography prior to shipment to ensure the waste is not 
ignitable, reactive, or corrosive. 

Toxicity Characteristic 

The SRS evaluated the blending operations and concluded that the waste generated is 
hazardous (References OR002 and P5033). The evaluation states that before blending, 
the plutonium oxide material and the blend mixture are not waste; the material becomes 
waste when it leaves the H-Canyon facility (References P5033 and P5038). The 
evaluation was based on the scope of work for the blending operation and a hazardous 
waste determination evaluation performed for each parent 3013 container in the waste 
stream. Sample results are available for each of the parent containers that provide 
results for eight RCRA metals (References M5001, M5002, M5003, M5004, M5005, and 
P5033). Calculations were performed that demonstrate the waste in certain 3013 
containers is hazardous for either cadmium (0006), chromium (0007), lead (0008), 
silver (0011 ), or a combination of these (References P5033 and P5038). 

As described above, waste stream SR-221 H-PuOx is contaminated with toxicity 
characteristic metal compounds listed in 40 CFR 261.24, based on sampling of the 
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Waste Stream Profile Form: SR-221 H-PuOx 

mixed oxide in the parent containers. Therefore, EPA HWNs 0006, 0007, 0008, and 
0011 are assigned to the waste stream (References OR002 and P5033). 

Based on review of AK relative to chemicals and materials used or present in the 
blending operation, waste stream SR-221 H-PuOx is not contaminated with organic 
toxicity characteristic compounds as defined in 40 CFR 261.24 (References P5033 and 
P5038). 

F-Listed Waste 

SRS has performed a hazardous waste determination for this waste stream and did not 
identify solvent use in the process. CCP evaluations of the blending operations 
confirmed the absence of solvents in the repackaging process. Job control waste is not 
included in this waste stream. Based on these evaluations, waste stream SR-221 H
PuOx is not an F-listed waste as identified in Title 40 Code of Federal Regulations, 
Protection of the Environment, Part 261.31 as hazardous waste from non-specific 
sources (References OR001, P5004, P5005, P5006, P5007, P5033, and P5038). 

Headspace gas sampling of Lot 1 resulted in the 90 Percent Upper Confidence Limit for 
toluene exceeding the Program Required Quantitation Limit. There is no source of 
toluene in the blending process. There are a number of common uses of toluene 
associated with the packaging materials used with this waste stream such as tape, 
plastic, adhesives on labels, and ink used to write on labels. A discrepancy resolution 
attributes the presence of toluene to the packaging materials used; therefore, F005 is 
not assigned to this waste stream (Reference OR001 ). 

K-Listed Waste 

Based on review of repackaging procedures relative to chemicals and materials used, 
waste stream SR-221 H-PuOx is not hazardous waste from any of the sources specified 
in 40 CFR 261.32 (References P5033, and P5038). Repackaging instructions ensure no 
material other than plutonium oxide and blend material are included in the blend cans 
(Reference P5005). This waste stream does not include general building or 
maintenance-related waste. Therefore, waste stream SR-221 H-PuOx is not assigned a 
K-listed HWN. 

P and U-Listed Waste 

Based on review of repackaging procedures relative to chemicals and materials used, 
waste stream SR-221 H-PuOx is not mixed with a discarded commercial chemical 
product, an off-specification commercial chemical product, or a container residue or spill 
residue thereof as defined in 40 CFR 261.33 (References P5033, and P5038). 
Repackaging instructions ensure no material other than plutonium oxide and blend 
material are included in the blend cans (Reference P5005). This waste stream does not 
include general building or maintenance-related waste. 
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Waste Stream Profile Form: SR-221 H-PuOx 

The HWN U134 for hydrofluoric acid does not apply to SR-221 H-PuOx (References 
P5033 and P5038). 

Beryllium is expected to be present in the plutonium oxide waste as a contaminant in 
plutonium oxide product. Estimations performed by SRS using six parent DE 3013 cans 
show between five and 96 parts per million beryllium (Reference P5016). Beryllium is 
present only in trace quantities because each POC will contain less than one gram of 
beryllium and carbon combined (Reference P5016). Beryllium is therefore expected 
only in particulate form as an impurity or in residual trace amounts less than one percent 
by weight of the waste in any payload container. It is not used in this process as a pure 
commercial chemical in powder form (References P5004, P5005, P5006, P5007, 
P5033, and P5038). HWN P015is not assigned to this waste stream for pure beryllium 
powder. 

Polychlorinated Biphenyls 

Polychlorinated biphenyls (PCBs) are not expected to be present in this waste. The 
repackaging procedures ensure that material that is not plutonium oxide or blend 
material is not added to the blend can. This waste stream does not include maintenance 
debris (References P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 

Prohibited Items 

Prohibited items include non-pyrophorics, liquids, and aerosol cans. Pyrophorics and 
explosives are not expected in this TRU waste stream. No compressed gas cylinders or 
explosives are expected. Any prohibited items identified during radiography are 
remediated (e.g., absorbing liquids, opening sealed containers greater than four liters, 
venting pressurized containers), to correct the deficiency. Based on the instructions in 
the repackaging procedures, prohibited items will not be present in this waste stream 
(References M5026, P5004, P5005, P5006, P5007, P5012, P5033, and P5038). 

Waste packaging for the S&C cans placed into the POC will not require sharps 
protection or block and brace protection beyond that provided inside the POC 
(References P5002 and P5007). 

CCP will perform radiography on the POCs to ensure the absence of prohibited items in 
waste steam SR-221 H-PuOx. 

Method for Determining Waste Material Parameters Weights Per Unit of Waste 

To estimate the Waste Material Parameter (WMP) weight percent (wt%) for waste 
stream SR-221 H-PuOx, data were obtained from estimates provided in the packaging 
procedures (References P5004, P5005, and P5030). The identified WMPs and the 
estimated weights were used to calculate the wt% estimates for a blend package 
(Reference M5032). The wt% range is not used because the analysis will not result in a 
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range. It is expected that the actual implementation of the repackaging procedure will 
result in a small variability in weights in any given can. 

The results of the analysis are presented in the table, "Waste Stream SR-221 H-PuOx 
Waste Material Parameters." This evaluation is documented in a memorandum, as 
required by CCP-TP-005 (Reference M5032). 

Waste Stream SR-221 H-PuOx Waste Material Parameters 

Waste Material Parameter Weight Percent Weight Percent Range 

Iron-based Metals/ Alloys 26.29 Not Applicable 

Aluminum-based Metals/Alloys 0.00 Not Applicable 

Other Metals 7.06 Not Applicable 

Other Inorganic Materials 61.28 Not Applicable 

Cellulosics 0.00 Not Applicable 
Rubber 0.00 Not Applicable 

Plastics (waste materials) 5.37 Not Applicable 

Inorganic Matrix 0.00 Not Applicable 
Organic Matrix 0.00 Not Applicable 

Soils/Gravel 0.00 Not Applicable 

Total Inorganic Waste Avg. 94.63 
Total Organic Waste Avg. 5.37 

List of AK Sufficiency Determinations 

There are no AK Sufficiency Determinations associated with this waste stream. 

Transportation 

This waste stream meets the requirements for TRUCON codes SR 125/225. 

Beryllium 

Beryllium will not be present in amounts greater than 1% by weight of the waste in each 
payload container. 

Radionuclide Information 

To determine the isotopic ratios for waste stream SR-221 H-PuOx, SRS used assay 
values for each of the 19 DE-3013 parent containers of plutonium oxide identified for 
disposal in this waste stream. The total gram value for each individual radionuclide was 
divided by the total mass of all radioactive constituents in the 3013 can and converted to 
a percentage normalized to Pu-239. CCP calculated the averages of each radionuclide 
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reported for each of the 19 3013 cans. Because the estimate was made prior to the 
material being repackaged, the radionuclide (wt%) range for individual containers is not 
calculated. The same process was applied to determine "Total Radionuclide Ci%." As 
shown in the table, "Radionuclide Distribution for Waste Stream SR-2221 H-PuOx," Pu-
239 is the most predominant radionuclide by mass, and Pu-240 is the second most 
predominant radionuclide by mass (Reference M5031 ). 

Radionuclide Distribution for Waste Stream SR- 221 H-PuOx 

Total Radionuclide 
Total 

Radionuclide 
Suspected 

Radionuclide Radionuclide Wt% Range for 
Radionuclide 

Ci% Range 
Present 

Wt%1 Individual 
Ci% 3 for Individual 

(Yes/No) Containers2 Containers2 

WIPP-Tracked Radionuc/ides 
Am-241 0.94 N/A 6.45 N/A Yes 
Pu-238 0.07 N/A 1.92 N/A Yes 
Pu-239 86.38 N/A 26.72 N/A Yes 
Pu-240 6.86 N/A 6.49 N/A Yes 
Pu-242 0.20 N/A <0.01 N/A Yes 
U-233 NR4 N/A NR N/A Yes 
U-234 NR N/A NR N/A Yes 
U-238 1.59 N/A <0.01 N/A Yes 
Cs-137 NR N/A NR N/A Yes 
Sr-90 NR N/A NR N/A Yes 
Additional Radionuclides 
Np-237 0.03 N/A <0.01 N/A Yes 
Pu-241 0.22 N/A 58.42 N/A Yes 
U-235 3.71 N/A <0.01 N/A Yes 

1. Th1s column md1cates the total wt% of each rad1onucllde over the ent1re waste stream. 
2. This evaluation is based on the 3013 source containers; individual container values will depend on the 

repackaging weights. 
3. This column indicates the total activity (curie) percent of each radionuclide over the entire waste stream. 
4. Not reported (NR) in the analytical results, potentially present. 

Payload management is not being considered for this waste stream. 
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AK Source Documents 

Number Title 

C5001 Memorandum from D.A. Wagoner to R.J. Parks Re: Radiological Assessment for 
WIPP Blending Demonstration 

C5002 Memorandum from K.E. Goodwin to R.T. Bartholomew Re: Termination of 
Safeguards Request for Attractiveness Level D Plutonium Material 

C5003 Memorandum from B.A. Eberhard to J.W. Christopher Re: 3013 Container Data for 
Select K-Area Interim Surveillance Items 

C5004 Suspect Hazardous Waste Handling Requirements 

C5009 Record of Communication - Atomic Energy Defense Activities 

C5014 Record of Communication - Interview of Mike Mobley Re: TRU Waste Generation in 
Old HB-Line Record 

C5018 Record of Communication- Interview of G. Blackburn, B. Smith, C. McClard, C. 
Byrd, and F. Loudermilk Re: TRU Waste Generation in HB-Line 

C5023 Memorandum from Matthew S. McCormick to Kerry W. Watson Re: Request for 
Carlsbad Field Office Approval of Waste Stream Profile RLHMOX.001 for Waste 
Stream HMOX01.001 

C5024 Termination of Safeguards Material Description 

D5001 Dismantlement and Decontamination of a Plutonium-238 Facility at SRS 

D5002 Characterization of HB-Line Transuranic (TRU) Waste 

D5004 Implementation Plan for Buried Transuranic Waste at the Savannah River Plant 

D5005 Transuranic Waste Projections at SRS for Long Range Planning 

D5006 Savannah River Site Solid Waste Management Facility Safety Analysis Report 

D5007 Transuranic Waste Baseline Inventory Report 

D5008 Old Radioactive Waste Burial Ground 

D5009 Characterization of HB-Line Low-Level Waste 

D5014 Technical Safety Requirements Savannah River Site- Solid Waste Management 
Facility 

D5015 Separations HB-Line Facility- Low Level Radioactive Waste/Mixed Waste 
Certification Plan 

D5016 Building 221-H, B-Line Scrap Recovery Facility (SUP 2A) 

D5017 Separations HB-Line Facility Transuranic (TRU) Waste Certification Plan 

D5018 HB-Line Safety Analysis Report 

D5019 Systems Analysis - 200 Area Savannah River Plant HB-Line Operations 

D5020 HB-Line Basis for Interim Operation 

D5022 Solid Waste Division 1998 System Plan 
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Number Title 

D5023 Safety Analysis - 200 Area; Savannah River Plant, Separations Area Operations, 
Building 221-H, B-Line, Plutonium Oxide Facility (Sup 2C) 

D5024 Separations HB-Line Facility- Characterization of HB-Line Transuranic (TRU) 
Waste 

DR001 Discrepancy Resolution: Toluene Detected in Headspace Gas Samples of Waste 
Stream SR-221 H-PuOx 

DR002 Hazardous Waste Determination Revision for Plutonium Oxide Waste 

M5001 Data Summary Sheet: FY07 Metals Results 

M5002 Data Summary Sheet: FY08 Metals Results 

M5003 Data Summary Sheet: FY09 Metals Results 

M5004 Data Summary Sheet: FY1 0 Metals Results 

M5005 Data Summary Sheet: FY11 Metals Results 

M5010 Power Point Presentation: Storage and Disposal History 

M5012 Miscellaneous SRS Maps and Location Information 

M5013 Waste Acceptance Criteria for USF/HB-Line Waste Handling Facility 

M5015 Clarification of Scrap Declaration 

M5016 "Universal" Figuring Book No. S 98 

M5017 "Universal" Figuring Book No. S 98 

M5019 Accountability Book 4 

M5026 TRU Waste Container Characterization Forms (OSR 29-90) for drum additions 

M5030 WIPP Blend Down Campaign - Internal Packaging Configuration 

M5031 DE-3013 TRU Waste Characterizations for Containers Assayed from 2007 through 
2010 for the WIPP Blend Down Campaign 

M5032 DE-3013 Radionuclide Calculations 

M5037 Container Number Tracking Crosswalk 

P5001 Bagport Operations Manual- Installing a Bag 

P5002 Bagport Operations Manual - Bagging Out Process Operations 

P5003 Phase I Scrap Recovery Manual - Moving DE-3013 Material and Blend Cans to the 
South Line - Oxides 

P5004 Phase I Scrap Recovery Manual- Processing DE-3013 Item into WIPP Blend 

P5005 Phase I Scrap Recovery Manual - Generating WIPP Blend Cans 

P5006 Phase Ill 3013 Processing Manual- Placing Items In-Transit in CAL LAB/MA 1 & 2 

P5007 Packaging WIPP Blend Waste 

P5008 Transferring WIPP Blend TRU Waste in Pipe Overpack Containers to Solid Waste 
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Number Title 

Disposal Facility 

P5009 Shipping and Receiving Manual - Receipt of 9975 Shipping Containers from K-Area 

P5010 Shipping and Receiving Manual - Receipt Preparations for Shipping Container 
Loaded with DE-3013 Project Material in 9975 

P5011 Shipping and Receiving Manual - Unpackaging 9975 Shipping Container Loaded 
with DE-3013 Material 

P5012 Prohibited Items Control 

P5015 General Decontamination 

P5016 HB-Line WIPP Blending MAR and OSA Compliance 

P5017 Material Safety Data Sheet - Brillo Soap Pads 

P5018 Material Safety Data Sheet - Comet Cleanser 

P5019 Material Safety Data Sheet - Radiacwash 

P5020 Material Safety Data Sheet - Basic-H Concentrated Organic Cleaner 

P5021 Material Safety Data Sheet - Safest Stripper 

P5022 Material Safety Data Sheet - CloWhite 

P5023 Material Safety Data Sheet- Stripcoat 

P5024 Material Safety Data Sheet- Tide 

P5025 Material Safety Data Sheet- Blue Whiz 

P5026 Material Safety Data Sheet- Regency Professional Heavy Duty Degreaser HD400 

P5027 Material Safety Data Sheet- Clorox Clean-Up Cleaner with Bleach 

P5028 Material Safety Data Sheet - Zap-0-Strip 

P5029 Material Safety Data Sheet- lsoclean Concentrate 

P5030 Material Safety Data Sheet- DeconGel 1101, 1120, 1121 

P5031 Material Safety Data Sheet - Borax 

P5032 HB-Line WIPP Blending Demonstration Scope of Work 

P5033 Hazardous Waste Determination for the Material in the WIPP Blending 
Demonstration Project in HB-Line 

P5034 Backlog Waste Reassessment Baseline Book - Waste Form 28 Product 

P5035 Central Characterization Project Acceptable Knowledge Summary Report for Rocky 
Flats Combustibles and Plastic Stored at the Idaho National Laboratory: Waste 
Stream ID-RF-S5300-A 

P5036 Waste Stream Profile Form: RF141.01 

P5037 Waste Stream Profile Form: RF141.02 

P5038 Hazardous Waste Determination for Waste Generated During the K Area Interim 
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Number Title 

Surveillance (KIS) Destructive Evaluation (DE) Evolutions 

P5039 H-Canyon/Of-H/Oid B-Line Facility-Specific Minimization Plan 

P5040 E-Area TRU Pads Transuranic Waste Acceptance Criteria 

P5043 Cabinet Bagport Operations 

P5044 Savannah River Plant: Management of Solid Radioactive Waste/Radiation and 
Contamination Control 

P5046 Acceptable Knowledge Document for Hanford Site Mixed Oxides Waste Stream 
HMOX01 

P5047 Interim Action Determination Disposal of Certain Plutonium Stored at Savannah 
River Site 
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Mr. John E. Kieling, Chief 
Hazardous Waste Bureau 

JE) ENTEBED 
Department of Energy 

Carlsbad Field Office 
P. 0. Box 3090 

Carlsbad, New Mexico 88221 

MAR - 1 2013 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Subject: Review of Idaho National Laboratory - Central Characterization Project Waste 
Stream Profile Form Number ID-RF-S3114, Revision 1 

Dear Mr. Kieling: 

The Department of Energy, Carlsbad Field Office has approved the Waste Stream Profile Form 
(WSPF) Number ID-RF-S3114, Revision 1, Organic Setups for the Central Characterization 
Project at the Idaho National Laboratory. 

Enclosed is a copy of the WSPF as required by Section C-5a of the Waste Isolation Pilot Plant, 
Hazardous Waste Facility Permit, No. NM4890139088-TSDF. 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

If you have questions, please contact Mr. J. R. Stroble, Director of the Office of the National 
TRU Program, at (575) 234-7313. 

Enclosure 

cc: w/enclosure 
S. Holmes, NMED 
T. Kliphuis, NMED 
RCRA Chronology Record 
WI PP Operating Record 
CBFO M&RC 
*ED denotes electronic distribution 

CBFO:NTP:JRS:GL:13-0444:UFC 5900.00 

*ED 
ED 
ED 
ED 

Sincerely, 

J*':.~~rr 
Carlsbad Field Office 
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Attachment 2 - CCP Waste Stream Profile Form 

(1) Waste Stream Profile Number: ID-RF-83114, Revision 1 

Effective Date: 02/11/2013 

Idaho National (3) Generator site EPA ID: 
(2) Generator site name: Laboratory ID4890008952 

(5) Technical contact phone number: 
(4) Technical contact: Jim Vernon 575-234-7141 
(6) Date of audit report approval by New Mexico Environment Department (NMED): December 23, 2011 
(7) Title, version number, and date of documents used for WIPP-WAP Certification: CCP-P0-001, 
CCP Transuranic Waste Characterization Quality Assurance Project Plan, Revision 20, June 16, 2011; 
CCP-P0-002, CCP Transuranic Waste Certification Plan, Revision 26, July 14, 2011; CCP-P0-024, 
CCP/INL Interface Document, Revision 13, November 2, 2012 
(8) Did your facility generate this waste? YES I I NO lXI 
(9) If no, provide the name and EPA ID of the original generator: Rocky Flats Environmental 
Technology Site C07890010526 
Waste Stream Information 

(1 0) WIPP ID: IN-ID-RF-831141 
(11) Summary Category Group: S3000-
Homogeneous Solids 

(12) Waste Matrix Code Group: Solidified Organics (13) Waste Stream Name: Organic Setups 
(14) Description from the ATWIR: This waste consists of various organic liquids that were transferred to 
Building 774 where they were immobilized using Micro-eel E (a synthetic calcium silicate) to form a 
grease or paste-like material. The organic liquids were primarily a mixture of oils and chlorinated 
solvents. Small amounts of Oii-Dri were sometimes added to the mixture as well. This process was 
shutdown in 1985 and replaced ~y the OASIS process. 
(15) Defense TRU Waste: YES/XI NO 

(16) Check One: CH/X/ RH 
(18) Number of Drums : 

(17) Number of SWBs: NA 7,440 55-gallon drums- Current (19) Number of Canisters: 
(17a) Number of SLB2: NA 2,439 55-gallon drums - Projected NA 
(20) Batch Data Report numbers supporting this waste stream characterization: See Characterization 
Information Summary (CIS) Correlation of Container Identification Numbers to Batch Data Report 
Numbers. 
(21) List applicable EPA Hazardous Waste Numbers"': D008, D022, D026, D027, D028, D029, D030, 
D032, D034, D036, D037, F001, F002 and F005 
(22) Applicable TRUCON Content Numbers: ID 112/ID 212 

(23)Acceptable Knowledge Information 
(For the following, enter the supporting documentation used [i.e., references and dates]) 
Required Program Information 
(23A) Map of site: CCP-AK-INL-005, Revision 7, September 28, 2012, Figures 1, 2 and 3 
(23B) Facility mission description: CCP-AK-INL-005, Revision 7, September 28, 2012, Section 4.2 
(23C) Description of operations that generate waste: CCP-AK-INL-005, Revision 7, September 28, 
2012, Section 4.3 

(23D) Waste identification/categorization schemes: CCP-AK-INL-005, Revision 7, September 28, 2012, 
Section 4.5 
(23E) Types and quantities of waste generated: CCP-AK-INL-005, Revision 7, September 28, 2012, 
Section 4.4.1 
(23F) Correlation of waste streams generated from the same building and process, as applicable: CCP-
AK-INL-005, Revision 7, September 28, 2012, Section 4.4.2 
(24) Waste certification procedures: CCP-TP-030, Revision 31, November 19, 2012 
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(25) Required Waste Stream Information 

Effective Date: 02/11/2013 

Page 2 of 2 

(25A) Area(s) and building(s) from which the waste stream was generated: CCP-AK-INL-005, Revision 
7, September 28, 2012, Section 5.1 
(258) Waste stream volume and time period of generation: CCP-AK-INL-005, Revision 7, September 
28, 2012, Section 5.2 
(25C) Waste generating process description for each building: CCP-AK-INL-005, Revision 7, 
September 28, 2012, Section 5.3 
(25D) Waste Process flow diagrams: CCP-AK-INL-005, Revision 7, September 28, 2012, Figures 4 and 
5 
(25E) Material inputs or other information identifying chemical/radionuclide content and physical waste 
form: CCP-AK-INL-005, Revision 7, September 28, 2012, Section 5.4 
(25F) Waste Material Parameter Weight Estimates per unit of waste: See table entitled "Waste Stream 
ID-RF-S3114 Waste Material Parameters" in Summation of Aspects of AK Summary Report: Waste 
Stream ID-RF-S3114 
(26) Which Defense Activity generated the waste: 

Weapons activities including defense inertial confinement 
X fusion Naval Reactors development 

Verification and control technology Defense research and development 
Defense nuclear waste and material by products 
management Defense nuclear material production 

Defense nuclear waste and materials security and safeguards and security investigations 
(27) Supplemental Documentation 

(27A) Process design documents: NA 
(278) Standard operating procedures: See P014, P026, P043, P063, P064, P501, P502, P503, P504, 
P505, P535 and P536 in the Summation of Aspects of AK Summary Report: Waste Stream ID-RF-
S3114, AK Source Documents. 
(27C) Safety Analysis Reports: NA 

(27D) Waste packaging logs: See U040, U043, U059 and U069 in the Summation of Aspects of AK 
Summary Report: Waste Stream ID-RF-S3114, AK Source Documents. 
(27E) Test plans/research project reports: See P002, P089, P167, P178, P179, P180, P181, P182, 
P183, P184,P185, P186,P187, P188, P189, P190, P191, P192, P193, P194,P195, P196,P197, 
P198, P199, P200, P201, P534 and P538 in the Summation of Aspects of AK Summary Report: Waste 
Stream ID-RF-S3114, AK Source Documents. 
(27F) Site databases: See U092 in the Summation of Aspects of AK Summary Report: Waste Stream 
ID-RF-S3114, AK Source Documents. 
(27G) Information from site personnel: See C057, C134, C137, C154, C159, C170, C171, C184, C185, 
C514, C515 and P016 in the Summation of Aspects of AK Summary Report: Waste Stream ID-RF-
S3114, AK Source Documents. 
(27H) Standard industry documents: NA 
(271) Previous analytical data: See D013, D014, P033, P512, P516 and U098 in the Summation of 
Aspects of AK Summary Report: Waste Stream ID-RF-S3114, AK Source Documents. 

(27J) Material safety data sheets: See P084, P091, P142, P517 and P518 in the Summation of 
Aspects of AK Summary Report: Waste Stream ID-RF-S3114, AK Source Documents. 
(27K) Sampling and analysis data from com_Qarable/surrogate Waste: NA 
(27L) Laboratory notebooks: NA 
Confirmation Information 
For the following, when applicable, enter procedure titlejs), number(s) and date(s) 

_(_28) I Radiography: CCP-TP-053, Revision 12, August 22, 2012 
I Visual Examination: NA 
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(29) Comments: For a list of the waste characterization procedures used and date of respective 
procedures see the list of procedures on the attached CIS. 

This WSPF was revised to add Hazardous Waste Number 0008 (Lead) to waste stream ID-RF-S3114. 

Reviewed by AK Expert: YES 00 Date: 2/15/2013 

Reviewed by STR (if necessary): YES 00 N/AO Date: 2/2Q/2Q1~ 

Waste Stream Profile Form Certification: 

I hereby certify that I have reviewed the information in this Waste Stream Profile Form, and it is complete and 
accurate to the best of my knowledge. I understand that this information will be made available to regulatory 
agencies and that there are significant penalties for submitting false information, including the possibility of fines 
and imprisonment for knowing violations. 

~72 JimVemon 2-~-/..3 
.,..-

..,... of Site Project Manager Printed Name Date ('...,, 
-r--

NOTE: (1) WIPP 10 IN-W309.609 was previously used in the original WSPF. The 10 was changed in the 
current Annual Transuranic Waste Inventory Report- 2012 OOEfTRU-12-3425. 

(2) This includes 836 drums overpacked in 85-gallon drums to be certified and shipped to WIPP in the 
85-gallon drums. 

(3) If, radiography, visual examination were used to confirm EPA Hazardous Waste Numbers, attach 
signed Characterization Information Summary documenting this determination. 
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CHARACTERIZATION 
INFORMATION SUMMARY 

WSPF # ID-RF-83114 Rev. 1 

Lot 87* 

TABLE OF CONTENTS 

Characterization Information Cover Page.................... 002 

Correlation of Container Identification Numbers to Batch 
Data Report Numbers............................................... 005 

Solids Analysis VOC UCL90 Evaluation Form................. 006 

Solids Analysis SVOC UCL90 Evaluation Form............... 008 

Solids Analysis Metals UCL90 Evaluation Form................ 009 

Solid VOCs Summary Data....................................... 010 

Solid SVOCs Summary Data ........................................... 011 

RTRNE Summary of Prohibited Items and AK 
Confirmation........................................................... 012 

Reconciliation with Data Quality Objectives.................. 013 

*See comments on CIS-015 
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Effective Date: 2111/13 
CCP Reconciliation of OQO's and Reporting Characterization Data 

CCP Characterization Information Summary Cover Page 

waste Stream t1 ID-RF-S3114 L~#: ________ ~8~7 ________ _ 

AK Expert Review: Oate: ____ _..N""/A~-----

SPMReview: Date: -------=212=81::20:.:1~3 ___ _ 

SPM signature certl!les tnat.ll'll'-mAcceptable Knowledge testing and/or analysis that tha waste Identified In this summary is not corrosive, ignitable, reactive, or lncompaUble 
with the TSDF. 

A summary of the Ac:oeptable Knowledge regarding this waste stream containing specific Information about tha corrosivlty, reactivity. and ignitability of the waste stream Is 
Included as an attachmenl to the Waste Stream Profile Form. By reference, that Information Is Included In this 1~. 

blat of procedures used: 

l!l!lll!.ll!:!l!l!lr: II!IM!II21ili 

CCP-TP-ll53 Rev.12 08/22112 CCP Standard Real-Time Radiography (RTR) lnspecliOn Procedure 
CCP-TP-ll53 Rev.11 07120/11 CCP StandaRI Real-Time Radiography {RTR) lnspectiDil Procedure 
CCP-TP-053 Rev.10 03104/11 CCP Standar<l Real-Time Raciiography (RTR) lnsped/Qn Procedure 
CCP-TP-053 Rev. 9 OS/30110 CCP Standard ReaJ. Time Radiography (RTR) Inspection Procedure 
CCP·TP-o53 Rav. 8 00130/10 CCP Standard Real-Time Rlldiography (RTR)inspecllon Proc:edure 
CCP-TP-o53 Rev. 7 10121109 CCP Standard Real-Time Radiography (RTR) lnapection Procedure 
CCP·TP-Q~ Rev. 6 0310<1108 CCP Standar<l Rea~ Time Radiography (RTR) lnspeclion Procedure 
CC?· TP-ll53 Rev. 5 11116/08 CCP Standar<l ReaJ. Time Racllography (RTR) Inspection Proced\Jre 
CCP-TP-ll53 Rev.4 12122105 CCP Slaooar<l Reel-Time Radiography {RTR) Inspection Procedure 
CCP-TP-ll53 Rav. 3 03121105 CCP Standard Rea~ Time Radiography (RTR) ~~~ ProcedUre 
CCP-TP-ll53 Rev.2 07114104 CCP Standard Real-Time Redlography (RTR) Inspection Procedure 

Non Dfttructlve AIIIY (NDA}: 

CCP-TP-109 Rev. 9 02114113 CCP Data Reviewing, Validating, and Reporting Procedure 
CCP·TP-109 Rev. 8 08/10111 CCP Data Reviewing, Validating, aoo Reporting Procedure 
CCP·TP·109 Rev. 7 01126/11 CCP Data Reviewing, Validating, and Rep0111ng Proce<lure 
CCP-TP-109 Rav. 6 03/16109 CCP Data Reviewing, Valldallng, ancl Reporting Procedure 
CCP-TP-109 Rev. 5 11/16100 CCP Data Reviewing, Valldatlng, and Reporting Procedure 
CCP·TP-109 Rav. 4 09121105 CCP Data Reviewing, Validating, and Reporting Prooadure 
CCP·TP-109 Rev. 3 04/12105 CCP Data Reviewing. ValklaUng, and Reporting Procedure 
CCP-TP-109 Rev.2 03/18105 CCP Dala Reviewing, Validating, aoo Reporting Procedure 
CCP-TP-109 Rev.1 05100104 CCP Data Reviewing, Validating, and Reporting Prooadure 

CCP-TP-115 Rev.4 08124/09 CCP SWEPP Ganma-Ray Spectrometer (SGRS) Opennlng ProcedUre 
CCP-TP-115 Rev.3 12108106 CCP SWEPP Gamma-Ray Spectrometer (SGRS) Operating Prooadure 
CCP·TP-115 Rav.2 O!ll12106 CCP SWEPP Gamma-Ray Spectrometer (SGRS) Operating Procedure 
CCP-TP-115 Rev.1 04/16105 CCP SWEPP Gamma-Rey Spectrometer (SGRS} Operating Procedure 
CCP-TP-115 Rev. 0 02127/05 CCP SWEPP Gamma-Ray Spectromatar (SGRS) Operating Procedure 

CCP..TP-107 Rev.11 11130109 Operali'Q the CCP High Ellk:leocy Neutron Counter Uq NDA2000 
CCP-TP-107 Rav.\0 02108/08 Opera!ilg the CCP High EffiCiency Neutron Counter Using NDA2000 
CCP·TP-107 Rev.9 04/11/07 Operatng the CCP High Efllc!ency Neutron Counter Usng NDA2000 
CCP-TP-107 Rev.8 O!ll15106 Operati1Q the CCP High Efficiency Neutron Counter Using NDA2000 
CCP-TP-107 Rev. 7 03117106 Operating the CCP High EffiCiency Neulnln Counter Using NDA2000 
CCP·TP-107 Rev. 6 04/12105 Opennlng the CCP High EJ!idency Neutron Counter USing NDA2000 

CCP-T?-Q19 Rev. 5 09/16/09 CCP Waste Assay Gamma Spectrometer (WAGS) Operating f'rOOel1ure 
CCP-TP-Q19 Rev.4 10/19108 CCP Waste Assay Gamma Spectrometer (WAGS) Operating l'rOce<lure 
CCP-TP-Q19 Rav.3 06115100 CCP Waste Assay Gamma Spectrometer (WAGS) Operating Procedure 
CCP-TP-Q19 Rev.2 06/10/05 CCP Wasta Assay Gamma Spectrometer (WAGS) Operating Procedure 
CCP-TP-Q19 Rev.1 04118105 CCP waste Assay Gamma Spee!rometer (WAGS) Operating Prooadure 
CCP-TP-Q19 Rev. o 02127105 CCP waste Assay Gamma Spectrometer (WAGS) Operating Procedure 

CCP-TP-146 Rev. 7 04113109 CCP SuparHENC Operating Procedure 
CCP-TP-146 Rev.6 02127/09 CCP SuperHENC Operating Procedure 
CCP·TP·146 Rav.5 05120108 CCP SuperHENC Operating Procedo.xe 
CCP-TP-146 Rev.4 07110107 CCP SuperHENC Operelng Procedure 
CCP-TP-146 Rev.3 03/01/07 CCP SuperHENC Ope~ting Procedure 
CCP·TP-146 Rav. 2 01124/07 CCP SuperHENC Operating Proceclure 
CCP-TP-146 Rev. 1 01/04107 CCP SuperHENC Operating Procedure 
CCP-TP-146 Rev. o 09121106 CCP SuperHENC Operating Procedure 

CCP-TP-146 Rev. a 01117113 CCP SuperHENC Data Reviewing, Validating and Reporting Procedure 
CCP-TP-148 Rav. 7 07128111 CCP SuperHENC Data Reviewing, Validating 800 Reporting Procadllre 
CCP·TP·148 Rav.8 02110/11 CCP SuperHENC Data Reviewing, Vaidallng and Repelling Procedure 
CCP-TP-148 Rev.S 09127/10 CCP SuperHENC Data Reviewing, Vafidatlng and Reporting Procedure 
CCP·TP-148 Rav.4 11101/07 CCP SuperHENC Data Reviewing, Validating aoo Reporting Procedure 
CCP·TP-146 Rev.3 07/10/07 CCP SuperHENC Data Reviewing, Veidatlng and Rep011ing Proceclure 
CCP-TP-148 Rev. 2 03101107 CCP SuperHENC Data Reviewing, Vandatlng aoo Reporting Procedure 
CCP-TP-148 Rev.1 01/10/07 CCP SuperHENC Data Revlewl~g. VafldaUng aoo Reporting Procedure 
CCP-TP-148 Rev. 0 09/21106 CCP SuperHENC Data Reviewing, Validating and Reporting Procedure 
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CCP Characterization Information Summary Cover Page 

ytaue! Examination !liE!; 

None 

Sol!da Sampling: 

INST-01-73 Rev.3 07124108 Manual Drum Coring OperatiOns 
INST-01·73 Rev.2 04107108 Manual Drum Cor1n9 Operations 
INST-01·73 Rev.1 07/18107 Manual Drum Coring Operations 
INST-01·73 Rev.O 03128107 Manual Drum Coring OperatiOns 

INST-01·16 Rev.ae 07103108 Drum Coring OperaNons 
INST-01-16 Rev. 28 08130108 Drum Coring Operations 
INST-01-18 Rev. 27 04/10108 Drum Coring OperaUons 
INST-01·16 Rev.26 07116/07 Drum Coring Operations 
INST-01·16 Rev. 25 07105107 Drum Coring Operations 
INST-01·16 Rev. 24 12120/06 Orum Cortng Operallons 

CCP·TP-ooe Rev.10 09121112 CCP Solids Sampling Procedure 

§al!sll &lill!lllli 

CCP·TP·183 Rev.O 05102107 CCP Microwave Assisted Digeallon of Homogeneous Solids and SoiVGravel 
ACCM-81109 Rev. 10 01117106 Microwave Assisted Digestion or Homogeneous Solids BllCI Soil/Gravel 
ACCM-8909 Rev. 9 01120/05 Microwave Assisted Digesllon of Homogeneous Solids and SoiVGravei 

CCP·TP·167 Rev.1 11118108 CCP Simple Preparation for Semivolalile Organic Compounds 
CCP·TP-187 RIV. 0 05102107 CCP Simple Preperalion fer Semlvolalle Organic Compounds 
ACCM-9500 Rev.11 12115105 Sample Preparation for Semiwlatie Organil; Compounds and Pol)ldllorinated Biphenyls 
ACCM-SSOO Rev. 10 07128104 Sample Preparation for SemtvolatHa OrganiC Compounds and Po!)ldl!orinated Biphenyls 

CCP·TP·185 Rev.1 11/18108 CCP Semlvolatile OrganiC Compo\ms by Gas Chromatography/Mass Spectrometry 
CCP·TP·1Be Rev. 0 05102107 CCP S!!rnivolatlle OrganiC Compounds by Gas Chromatography/Mass Spectrometry 
ACMM-9270 Rev. a 01120/05 Semlvolatlle Organic Compounds by Gas Chromatography/Mass Spectrometry 

CCP-TP-184 Rev. o 05102107 CCP Volatile OrganiC Compounds by Gas Chrcmotography/Mass Spectrometry 
ACMM-0280 Rev.14 12101105 Volatile OrganiC Compoun~s by Gas Chromatography/Mass Spectrometry 
ACMM-8260 Rev. 13 12121104 Volatile Organic Compounds by Gas Chromatography/Mass Spectromatry 

CCP·TP-182 Rev.1 01/26109 CCP Oetennination of Metals by ICP-AES for TRU Waste Characterization 
CCP·TP·182 Rev.O 05102107 CCP Determnation or Metals by ICP-AES for TRU WaS1e Characterization 
ACMM·2901 Rov.3 01127105 Determination or Trace Elements by ICP-AES for TRU Waste Characte~zatlon 

CCP·TP-181 Rev.o 05/02107 CCP DatermnatiOn or Mercury by CVAA for TRU Waste ChatactMzatkln 
ACMM·2610 Rev. 3 01127105 Determination of Mercury by CVAA for TRU Waste Characterimtion 

CCP·TP-188 Rev.1 08/22107 CCP Detennination of Noohatogenaled Volatie Organics by Gas Chromatography 
CCP-TP·186 Rev. 0 05102107 CCP Determination of Nonhatogenated VolatHe Organics by Gas Chromalography 
ACMM-9441 Rev.12 03116/06 Determination of Nonhalogenated Volatile Organic ComPLrldS by Gas Chromatography 
ACMM-9441 Rev. 11 12122/04 Determination of Nonh810genated Volatile Organic ComPLrldS by Gas Chromatography 

Ptol!ct bml Data Validation I CQO Reconciliation: 

CCP·TP-001 Rev. 20 09127N2 CCP Project Level Deta Validation and Verillcatlon 
CCP·TP-001 Rev. 19 12129/10 CCP Project level Data Vatidalion and VarifocaUon 
CCP·TP-D01 Rev. 18 08/09110 CCP Project Level Data Validation end VerifiCation 
CCP·TP-001 Rov.17 09124/07 CCP Project Level Data Vatldallon and Verflca\lon 
CCP·TP-001 Rev. 16 0412e107 CCP Projecllevet Data Validation aoo Verf'tCaUon 
CCP-TP-001 Rev. 15 11122/06 CCP Project Level Data Validation and Verflcation 
CCP·TP-001 Rev.14 11/t6/0e CCP Projecl Levet Data Vat!dallon and Verf'ocation 
CCP·TP-001 Rev.13 07121/06 CCP Project Level Data Validation ano Verification 
CCP·TP-001 Rev. 12 05125108 CCP Project Level Data Valdallon ano VerfleaUon 
CCP·TP.001 Rav.11 03123/05 CCP Project Level Data Validation ano ver11Cation 

CCP-TP..(J()2 Rev. 25 02111113 CCP Reconciliation or DCOs and Reporting Characterization Data 
CCP·TP..(J()2 Rev. 24 12128111 CCP Reconcitlation of DQOs and Reporting Characterization Data 
CCP-TP..(J()2 Rev.23 12/29110 CCP Reoondtlatlon or DQOs and Repo111ng Characterization Deta 
CCP· TP-002 Rev. 22 06130/10 CCP Reoondtiation or OQOs and Reporting Characterization Data 
CCP-TP-oo2 Rev.21 08104109 CCP Reconcliallon or DCOs anti Reporting Characterization Data 
CCP-TP..(J()2 Rev. 20 08118/08 CCP Reoonc:iliatlon or OQOs and Repottlng Characterization Data 
CCP·TPo002 Rev.19 12122106 CCP Recanctllatlon or DCOs and Reporting Characterization Data 
CCP· TP-002 Rev. 18 11116/08 CCP Reconc:llialion of DQOs end Repo111ng Charactetfzation Data 
CCP·TP..(J()2 Rev.17 10111108 CCP Reconc:lllallon of OQOs and Reporting Charactertzaticn Data 
CCP·TP..(J()2 Rev.16 08108106 CCP Reoonc:iliatlon of DQOs and Reporting Characterization Data 
CCP-TPo002 Rev.15 08/16105 CCP R.eooncllialion or DQOs an~ Reporting Characterimtlon Data 
CCP·TP-oo2 Rev.14 03120/05 CCP Recondllatlon of OQOs and Repo111ng Characterizatlcn Data 

CCP-TP.003 Rev.19 11/02112 CCP Data Analyols for S3000, 84000, and S5000 Characterization 
CCP·TP-D03 Rev.18 12/29110 CCP Data Ana!yols for S3000, 84000, an~ S5000 Characterization 
CCP-TP-D03 Rev.17 111091D9 CCP Data Ana!yols for 53000, 84000, and S5000 Characterization 
CCP·TP-003 Rev.16 10102107 CCP Deta Analyols for S3000, 84000, and S5000 Characlerlzatlon 

Page 6 of35 



CCP· TP-002 Rev. 25 
Effective Date: 2/11113 
CCP Reconciliation of DQO's ami Reporting Characterization Data 

CCP Characterization Information Summary Cover Page 

CCP-TP-oo3 Rov.15 11116108 CCP Data Analysis for $3000, $4000, and $5000 Charactarlmlion 
CCP·TP-oo3 Rev.14 09103/03 CCP Sampling OHign and Data Analysla for RCRA Charactelizatlon 

CCP·TP-oo5 Rev. 24 11/28111 CCP Acceptable KnOWledge Documentation 
CCP·TPoOO!i Rev. 23 00130111 CCP Acceptable Knowledge Ool:urnentatlan 
CCP·TPoOO!i Rev.22 04121111 CCP Acceptalllll Knowledge Ool:umen181lon 
CCP· TPoOO!i Rev. 21 12129110 CCP Acceptable KnOWledge Documentation 
CCP· TPoOO!i Rev.20 11/01110 CCP Acceptable KnOWledge Oo<:umentallan 
CCP-TPoOO!i Rev.19 07100/10 CCP Acceptable KnOWledge Oocumenta11on 
CCP·TP-005 Rev.18 11116106 CCP Acceptable KnOWledge Documentation 
CCP· TPoOO!i Rev. 17 00105106 CCP Acceptable KnOWledge Documentation 
CCP-TP-005 Rev. 18 02127100 CCP Acceptable KnOWledge Documentation 
CCP-TP-005 Rav.15 03/31105 CCP Accaptallle Knowledge Oocumen181lon 

CCP·TP.Q30 Rev. 31 11119/12 CCP CH TRU Waste Certification and WWISIWOS Data Entl)' 
CCP·TP.Q30 Rev.30 05121112 CCP CH TRU Wate CerU'Icallon and WWISIWOS Data Entry 
CCP-TP.Q30 Rev. 29 04128111 CCP CH TRU Waate Ceftillcallon and WWISIWOS Data Entry 
CCP·TP.Q30 Rov.28 05/12/10 CCP CH TRU Wate CerU'Icatlon and WWIS/WDS Data Entl)' 
CCP·TP.Q30 Rev. 27 12/14'09 CCP CH TRU Waste Certlf'ocallon and WWIS Data Entry 
CCP·TP.OOO Rev. 28 05127109 CCP CH TRU Waste CerU'Ication end WWIS Data Entry 
CCP-TP.Q30 Rov.25 01122109 CCP CH TRU Waste Certlficallon end WWIS Data Entry 
CCP·TP.Q30 Rev. 24 08120108 CCP CH TRU Waste Certllicallon and WWIS Data Entry 
CCP·TP.Q30 Rev. 23 03/12108 CCP CH TRU Waste Certification and WWIS Data Entry 
CCP-TP.Q30 Rev. 22 07124107 CCP CH TRU Wasta Certifteation and WWIS Data Entry 
CCP·TP.Q30 Rov.21 05121107 CCP CH TRU Waste Certllicallon and WWIS Date Entry 
CCP·TP.OOO Rev. 20 02107107 CCP CH TRU Waste Certlflcallon and WWIS Data Entry 
CCP-TP..()30 Rev.19 11116/08 CCP CH TRU Weate Certlflcation and WWIS Data Entry 
CCP-TP..()30 Rev.18 05/01108 CCP TRU Wasta Certification and WWIS Datrt Entry 
CCP·TP.OOO Rev.17 12129/05 CCP TRU Waste Certlftcatlon and WWIS Data Entry 
CCP-TP..()30 Rav.16 04122105 CCP TRU Waste Certltioaticn and WWIS Data Entry 

r!l6e CertiflaiJSZD" 

CCP.P0.001 Rev.20 06/16/11 CCP Transuranic Waste Characterization Quality Assurance PIOject Plan 
CCP.P0.001 Rev.19 12129110 CCP Transuranlc Waste Characle~zation Qualty Assurance Ptojeel Plan 
CCP.P0.001 Rev.18 06/30110 CCP Transuranlc Waste Characterization Quality Assuranc:e Project Plan 
CCP.P0.001 Rev. 17 06123/09 CCP Transuranlc Waate Characterization Quality Assurance Project Plan 
CCP-P0.001 Rev.16 10131107 CCf' TranSU'8nlc waste Characterization Quality Assurance f'tOjed Plan 
CCP·P0-001 Rev.15 08108107 CCP Tranaurank: Waste Characterization Quality As....-anoe Pl<)jact Plan 
CCP-PQ.QI)! Rev.14 G3127107 CCP Transuranlc Waste Character!Zatlon Quality Assurance Project Pllm 
CCP·PO-oo1 Rev.13 11116100 CCP Transurank: Waate Characterization Quality Assurance Ptoject Plan 
CCP·PO-oo1 Rev.12 03122100 CCP Tral!511'ank: Waste Character1zatlon Quellty Assuranoe Ptoject Plan 
CCP·PO.oo1 Rev.11 03/10/05 CCP Transuranlc Waste Characterization Quarrty AsSUI'!Ince Project Plan 

CCP·P0-002 Rov.28 0711<1/11 CCP Transuranlc Waste Certllicatlon Plan 
CCP·PO.oo2 Rev. 25 12129110 CCP Trancuranic Waste Certltic:atlon Plan 
CCP..p().()()2 Rev.24 06130/10 CCP Transuranie Waste CertifiCallon Plan 
CCP·P0-002 Rev.23 04/07110 CCP Transuranlc Waste Certl!oallon Plan 
CCP.P0.()()2 Rev. 22 G1/12/10 CCP Transursnlc Waste Certification Plan 
CCP·f>04l2 Rev.21 01126109 CCP Transuranie Waste Certif~C:~~tlon Plan 
CCP·P0-002 Rev. 20 11102107 CCP Transuranlc Waste Certification Plan 
CCP.P().()()2 Rev. 19 05122107 CCP nansuranlc waste Certllicallon Plan 
CCP.P0.()()2 Rev.18 11116100 CCP Transurenic waste CerU'Icallon Plan 
ccp.p().Q02 Rev.17 11/16100 CCP Transurank: Waste Certification Plan 
CCP.P().()()2 Rov.16 11116100 CCP nansuranlc Waste Cert!llcallon Plan 
CCP.P().()()2 Rev.15 03/22108 CCP Transuranlc Waste Certlllcatlon Plan 
CCP-PO-G02 Rev.14 12129105 CCP Transuranic waste Certification Plan 
CCP.P0-002 Rev.13 !l5ID9J05 CCP Transuranlc Waste Certification Plan 

CCP.P0~4 Rev.13 11102112 CCP/INL Interface Document 
CCP·P0-024 Rev.12 10/01112 CCP/INL Interface Document 
CCP.PO.Q24 Rev.11 07116/11 CCPIINL Interface Document 
CCP.P0-024 Rev.10 12129110 CCPIINL Interface Document 
CCP-P0-024 Rev. 9 03116109 CCPIINL Interface Document 

. CCP.P0~4 Rev. 8 07107108 CCPIINL lntelface Document 
CCP.PO.Q24 Rev. 7 G110410B CCPIINL Interface Document 
CCP·PO-o24 Rev.& 05115107 CCPIINL interface Document 
CCP.PQ.024 Rev. 5 11116100 CCPIINL Interface Document 
CCP.P0-024 Rev.4 G3114106 CCPIINL lntelface Document 
CCP.P0-024 Rev. 3 04129105 CCP/INL Interface Document 
CCP·P~ Rev.2 0<1/12105 CCP/INL Interface Document 
CCP-P0-024 Rev.1 02123105 CCP/INL Interface Document 
CCP-P0-024 Rev.O 10125/tl4 CCP/INL Interface Document 
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CCP-TP-002 Rev. 25 
Effective Date: 2/11113 
CCP Ret:onciliation of OQO's and Reporting Characterization Oala 

Waste Stream:# ID-RF-53114 

1000821sl" I N/A I NIA I NIA I NIA 

~-~1 
NIA 

I 
NIA I NIA I NIA 

10036807"' NIA NIA I NIA I NIA 

··~· 
NIA I NIA NIA NIA 

NIA INNDAS090366 INRTR5090073 NIA 

NIA NIA NIA NIA 

10057348"' NIA NIA I NIA I NIA 

CCP Correlation of Container Identification 
Numbers to Batch Data Report Numbers 

ALD06031V 
ALD06031V 
ALD06022N I WCS-0503 I ALD06031M I NIA I NIA I 
AL005031V 
AL005031V 

I WCS-0503 
III..DOii022N 

I At.D0603tM I NIA I NIA I 

I WCS-0503 I ALD05031M I NIA I NIA I 

WCS-0503 AL005031M NIA NIA 

AI.D08023V 
ALil08023S 
.Al008015N 

SSCI)8.00()()4 ALIJ08046t.l NIA Yes 

Alll08023V 
ALil08023S 
AI.DC801$N 

SSC(I8.()()004 A1.0011046M NIA NIA 

Nate: Tills Let was establlslledforWSPF I[)..Rf-&1114 Revi&ion 1to add HazatdousWasloNumberD008. 
(1,.... RT!lNJA data tor these conlalnenl have been accounted Iorin previous LOts. 
(2)These conlaltlers wore randomly~~ analysis and""' lncludedlor1he yorllk:ation of twa.-.- number assignment lor tile wasta slntam only. 

Jim Vernon 
Pl1nlocl Name 

Lot# 87 

NIA I NIA I NIA I """ I NIA 

NIA I NIA I NIA I NIA 

NIA I NIA I NIA I N/A I NIA 

NIA NIA NIA NIA 

NIA NIA NIA NIA 

NIA NIA """ NIA NIA 

2/2612013 
Dale 
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ccP-TP-003 Rev 19 CCP Solids Analysis VOC UCLg0 Evaluation Form 
Effective Date: 11/02112 
CCP Data Analysis for $3000, 84000, and 55000 Characterization 

WSPF#: ID-RF-83114 Rev. 1 Waste Stream Lot Number 

ANALYTE Transfonn Data #Samples #Samples Maximum Mean so UCloo 
Used (No, Data- above MDL (1) (2) (ppmv) (2) (ppmv) (ppmv) (ppmv) 

Log, SORT, other) (2) (2) (2) 

Benzene No 0 8 0.00 0.00 0.00 0.00 

Bromoform No 0 8 0.00 0.00 0.00 0.00 

carbon Disulfide No 0 8 0.00 0.00 0.00 0.00 

carbon Tetrachloride No 7 8 71000.00 44285.71 23070.29 56840.02 

Chlorobenzene No 0 8 0.00 0.00 0.00 0.00 

Chloroform SQRT 3 8 71.41 52.61 17.29 71.42 

1 ,2-0ichloroethane No 0 8 0.00 0.00 0.00 0.00 

1, 1·Dichloroethylene No 0 8 0.00 0.00 0.00 0.00 

trans-1 ,2-Dichloroethylene No 0 8 0.00 0.00 0.00 0.00 

Ethyl benzene No 0 8 0.00 0.00 0.00 0.00 

Methylene chloride No 0 8 0.00 0.00 0.00 0.00 

1 , 1,2,2· Tetrachloroethane No 0 8 0.00 0.00 0.00 0.00 

Tetrachloroethylene (3) No 1 8 5000.00 5000.00 0.00 (3) 

Toluene No 0 8 0.00 0.00 0.00 0.00 

1, 1,1-Trichloroethane Log 6 8 12.35 10.79 1.39 11.63 

1,1 ,2-Trichloroethane No 0 8 0.00 0.00 0.00 0.00 

Trichloroethylene (3) No 2 8 470000.00 235440.00 N/A (3) 

Trichlorofluoromethane (3) No 1 8 7800.00 7800.00 0.00 (3) 

1, 1.2-Trichloro-1 ,2,2-trifluoroethane 
Log 4 8 9.85 9.49 0.41 9.82 

(Freon 113) 

Vinyl chloride No 0 8 0.00 0.00 0.00 0.00 

m,p-Xylened No 0 8 0.00 0.00 0.00 0.00 

o-Xylene No 0 8 0.00 0.00 0.00 0.00 

Acetone Log 4 8 3.26 1.06 1.41 1.76 

Butanol log 3 8 2.20 0.69 1.05 1.21 

Methanol No 0 8 1.10 0.99 0.20 1.09 

Methyl ethyl ketone log 2 8 1.72 0.46 0.72 0.82 

Ethyl ether No 0 8 1.65 1.52 0.19 1.62 

1 through 2 

PRQL Transfonned UCloo:> EPA 
(ppmv) PRQL(NfAor PRQL Code 

Value) Yes 

10 N/A I 

10 NfA ! 

10 NfA 

10 NIA Yes F001 

10 N/A 

10 3.16 Yes 0022 

10 NfA 

10 NfA 

10 N/A 

10 N/A 

10 NIA 

10 N/A 

10 N/A Yes F002 (4) 

10 N/A 

10 2.30 Yes F001, F002 

10 NfA 

10 NfA Yes F002 (4) 

10 N/A Yes 
F001 

F002 (5) 

10 2.30 Yes F002 

4 NIA 

10 N/A 

10 N/A 

100 4.61 

100 4.61 

100 N/A 

100 4.61 

100 N/A 
- - ------- L__ -
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ccP-TP-003 Rev 19 CCP Solids Analysis VOC UCL90 Evaluation Form 
Effective Date: 11/02/12 
CCP Data Analysis for 53000, 54000, and 55000 Characterization 

WSPF#: ID-RF-S3114 Rev. 1 Waste Stream Lot Number 

ANALYTE TransfoTm Data #Samples #Samples Maximum Mean so 
Used (No, Data- above MDL (1) (2) (ppmv) (2) (ppmv) (ppmv) 

Log, SQRT, other) (2) 

lsobutanol log 1 8 2.77 0.23 

Pyridine• Log 1 8 1.57 0.55 

1,4-Dichlorbenzenec N/A N/A N/A N/A NIA 

Orthi'>-Dichlorobenzene• NIA N/A N/A N/A N/A 

Formaldehydea N/A N/A N/A N/A N/A 

Hydrazineb N/A N/A N/A N/A N/A 
----

a Required only for homogenous solids and soil/gravel waste from the Savannah RiVer Site. 

b Required only for homogenous solids and soil/gravel wast from Oak Ridge National Laboratory and Savannah River Site. 

c Can also be analyzed as an SVOC. If analyzed as an SVOC, the QAOs of CCP-~1, Table C3-8 apply. 

(2) 

1.07 

0.44 

N/A 

N/A 

N/A 

N/A 

UCL.so 
(ppmv) 

(2) 

0.76 

0.77 

N/A 

N/A 

N/A 

N/A 

1 through 2 

PRQL Transformed 
(ppmv) PRQL(NIAor 

Value) 

100 4.61 

100 4.61 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
--- --

d These xylene isomers cannot be resolved by the analytical methoc:Ul employed in the program. m-Xylene and p-Xylene will be reported as "Total m-p-Xylene.• 

Comments: 

UCL.so> EPA 
PRQL Code 
Yes 

(1) For analytes where there were no samples measured above the MDL value, 1/2 of the MDL value was used. (Per section C4 of the WAP, 112 of the MDL value is used in calculating the mean concentration.) 

i 

(2) As a result of dilution requirements. several analyles were reported as non-detected with MDL values in excess of the PRQL. In accordance with Section C4-3d of the WIPP-WAP, such "U" l1agged 
observations with elevated MDL values due to dilution were not used in calculating mean concentration_ ConsequenUy, the subject analytes were statistically evaluated using only the useable observations. For 
analytes with no useable data, there is no corresponding data reported on the UCL90 evaluation form. See the Solids Sampling and Analysis Information section of the AK Summation for aSSignment of Hazardous 
Waste Numbers per AK. 

(3) Because the noted analyte has < 3 different observations, no meaningful covariance exists and the UCL90 value could not be calculated. Therefore, the PRQL was compaired to the maximum for the purpOSe 

of confinning HWNs 

(4) For Tetrachloroethylene and Trichloroethylene there was only one usable data point Due to the lack of variability of the data no UCL90 value can be calculated. The F002 EPA code is aSSigned in AK for 
both HWN's. 

(5) ForTrichlorofluoromethane there was only one usable data point. Due to the lack of variability ofthe data no UCL90 value can be calculated. The F001 and F002 EPA codes are assigned in AK. 

Jim Vernon 2/26/2013 

~Signature of Site Project Manager Printed Name Date 
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CCP-TP-003 Rev 19 CCP Solids Analysis SVOC UCLg0 Evaluation Form 
Effective Date: 11102112 
CCP Data Analysis for 83000, 54000, and 85000 Characterization 

WSPF#: 10-RF-83114 Rev. 1 Waste Stream Lot Number 1 through 2 

ANALYTE Transform Data #Samples #Samples Maximum Mean so UC4o PRQL Transformed UC4o> 
EPA I 

Used (No, Data- above MOL (1) (2) (ppmv) (ppmv) (ppmv) (ppmv) (2) (ppmv) PRQL(N/Aor PRQL Code 
Log, SQRT, other) (2) Value) Yes 

2-Methylphenol (cresols) Log 0 8 3.00 2.17 0.66 2.53 40 3.69 

3&4 ooMethylphenol (cresols) Log 4 8 5.52 3.54 1.05 4.06 40 3.69 Yes 0026 

1 ,4-Dichlorobenzene <•I Log 0 8 3.00 2.17 0.66 2.53 40 3.69 

Ortho-Dichlorobenzene1' 1 Log 2 8 6.41 3.07 1.62 3.88 40 3.69 Yes F002 

2,4-Dinitrophenol SQRT 0 8 4.47 3.62 1.02 4.24 40 6.32 

2,4-Dinitrotoluene No 0 8 0.00 0.00 0.00 0.00 2.6 N/A 

Hexachlorobenzene No 0 8 0.00 0.00 0.00 0.00 2.6 N/A 

Hexachloroethane log 5 8 5.83 4.03 1.56 4.88 40 3.69 Yes 0034 

Nitrobenzene Log 0 8 3.00 2.17 0.66 2.53 40 3.69 

Pentachlorophenol '=29_ 0 8 3.00 2.17 0.66 2.53 40 3.69 

~dine<•) NJA N/A .... N/A N/A N/A N/A N/A N/A N/A 
- ··-- ---- --------------· -·-------- ---------------

• can also be analyzed as an VOC. If analyzed as an VOC, the QAO's of CCP-PD-001, Table C3-4 apply. 

Comments: 
(1) For Analytes where there were no samples measured above the MDL value, 1/2 of the MDL value was used. (Per section C4 of the WAP, 112 of the MDL value is used in calculating the mean concentration) 

(2) As a result of dilution requirements, several analytes were reported as non-detected with MDL values in excess of the PRQL. In accordance with Section C4-3d of the WIPP-WAP, such ·u· nagged 
observations with elevated MDL values due to dilution were not used in calculating mean concentration. COnsequently, the subject analytes were statistically evaluated using only the useable observations. For 
analytes with no useable data, there is no corresponding data reported on the UCL90 evaluation form. see the AK summation portion of the WSPF for assignment or HazardOUll Waste Numbers per AK. 

Jim Vernon 2126/2013 
Printed Name Date 

' 
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ccP-TP-Ooa Rev 19 CCP Solids Analysis Metals UCLoo Evaluation Form 
Effective Date: 11/02/12 
CCP Data Analysis for 83000, S4000, and S5000 Characterization 

WSPF#: ID-RF-53114 Rev. 1 Waste Stream Lot Number 

ANALYTE Transform Data #Samples #Samples Maximum Mean SD UCl.go 
Used (No, Data- above MOl (ppmv) (ppmv) (ppmv) (ppmv) 

Log, SQRT, other) 

Antimony Log 1 8 -0.34 -1.03 0.33 -0.87 

Arsenic ~Q9_ 4 8 1.34 -0.25 0.96 0.23 

Barium No 8 8 72.00 42.75 19.67 52.59 

Beryllium Log 7 8 1.03 -0.54 1.46 0.19 

Cadmium Log 8 8 0.47 -0.05 0.31 0.11 

Chromium Log 8 8 3.43 2.79 0.28 2.93 

Lead Log 8 8 2.08 1.31 0.45 1.54 

Mercury Log 8 8 -1.77 -2.92 0.79 -2.53 

Nickel Log 8 8 3.87 2.70 0.52 2.96 

Selenium Log 1 8 -0.09 -1.01 0.38 -0.82 

Silver log 4 8 -0.45 -1.02 0.52 -0.76 

Thallium SORT 1 8 1.00 0.69 0.17 0.77 

Vanadium Log 8 8 3.81 3.40 0.18 3.49 

Zinc No 8 ··~--~ 42.00 29.50 9.32 34.16 
-- -----

Comments: 
None 

JimVemon 
Printed Name 

1 through 2 

PRQL Transformed UCL.oo> EPA 
(ppmv) PRQL(N/Aor PRQL Code 

Value) Yes 

100 4.61 

100 4.61 

2000 N/A 

100 4.61 

20 3.00 

100 4.61 

100 4.61 

4 1.39 

100 4.61 

20 3.00 

100 4.61 

100 10.00 

100 4.61 

100 NJA 

2/26/2013 
Date 



CCP-TP..Q02 Rev. 25 
Effective Date: 2/11/13 
CCP Reconciliation of DQO's and Reporting Characterization Data 

CCP Solid VOCs Summary Data 

Waste Stream Number ID-RF-S3114 Waste Stream Lot Number 2 
--~--

Maximum Observed 

Tentatively Identified Compound Estimated #Samples Containing TIC o/o Detected 
Concentrations 

lrmmv\ 

NONE N/A N/A N/A 

Data Supports EPA Hazardous Waste Numbers Assigned by AK? Yes 0 No D 

If no, describe the basis for assigning the EPA Hazardous Waste Codes: 

SPM SignaturV::::: JQ. - Date 212612013 

~ 
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CCP-TP-002 Rev. 25 
Effective Date: 2/11/13 
CCP Reconciliation of DQO's and Reporting Characterization Data 

CCP Solid SVOCs Summary Data 

Waste Stream Number ID-RF-S3114 Waste Stream Lot Number __ .;;;;.2 __ 

Maximum Observed 

Tentatively Identified Compound Estimated #Samples Containing TIC %Detected 
Concentrations 

loomvl 

Dibutyl phthalate 47.00 1 12.50% 

tetrachlorobiphenyl 140.00 1 12.50% 

pentachlorobiphenyl 180.00 1 12.50% 

Hexachlorobiphenyl 96.00 1 12.50% 
1,2-Benzenedicarboxylic acid, diheptyl 
ester 88.00 1 12.50% 

bis(2-Ethylhexyl)phthalate 760.00 2 25.00% 

Di-n-octyl phthalate 170.00 1 12.50% 

Hexachloroethane 100.00 1 12.50% 

!phenol 760.00 1 12.50% 

Data Supports EPA Hazardous Waste Numbers Assigned by AK? Yes 0 No D 

If no, describe the basis for assigning the EPA Hazardous Waste Codes: 

Note: Bis(2-ethylhexyl)phthalate is listed in Appendix VIII to 40CFR Part 261 and is present as a TIC in greater than 
25% of the samples in the waste stream. This analyte has been added to the target analyte list for ID-RF-S3114. Bis{2 
ethylhexyl)phthalate was detected in two samples; however, the Hazardous Waste Code for Bis(2-ethylhexyl)phthalate 
U028 will not be applied to ID-RF-S3114. Waste stream ID-RF-S3114 does not contain wastes that were mixed 
commercial chemical product Bis(2-ethylhexyl)phthalate, an off-specification chemical product or a container residue or 
a spill residue thereof. 

_.... 

SPM Signature/ .D. Date 2126/2013 
I 
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CCP-TP-002 Rev. 25 
Effective Date: 2111/13 
CCP Reconciliation of DQO's and Reporting Characterization Data 

CCP RTRIVE Summary of Prohibited Items and AK Confirmation 

Waste Stream Number: ...;.:ID::;..-..;..R;.;..F.....:-S::..:3:....:1....:.14..;.._ ______ _ Lot#: L...l _ __::..:87 __ 

Container Number RTR Prohibited Items a,b Visual Examination Prohibited Items a,b 

See correlation of container ID None of the containers in this lot VE was not used to certify any 
numbers for list of remaining drum had prohibited items identified containers in this Lot. 

numbers in this Lot. during RTR. 

a. See Batch Data Reports 
b. If AK has assigned U134 to this waste stream, then any liquids in these containers are prohibited items (not acceptable by 

theTSDF). 

Justification for the selection of RTR and/or VE: RTR was selected as the characterization method for the 
containers in this lot because the containers in this lot were previously packaged. 

-
/~ Jim Vernon 212612013 

~ 
Site Project Manager Signature Printed Name Date 
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CCP-TP-002 Rev. 25 
Effective Date: 2/11/13 
CCP Reconciliation of DQO's and Reporting Characterization Data 

CCP Reconciliation with Data Quality Objectives 

WSF# ID-RF-83114 Rev. 1 Lot# 87 

Sameling Comeleteness 

RTR: 
Number of Valid Samples: 6 Number of Total Samples Analyzed: 6 
Percent Complete: 100 (QAO is 100%) 

NDA 
Number of Valid Samples: 6 Number of Total Samples Analyzed: 6 
Percent Complete: 100 (QAO is 100%) 

HSG 
Number of Valid Samples: NA Number of Total Samples Collected: NA 
Percent Complete: NA (QAO is .::,90%) 
Number of Valid Samples: NA Number of Total Samples Analyzed: NA 
Percent Complete: NA (QAO is .::,90%} 

TotalVOC 
Number of Valid Samples: 8 Number of Total Samples Collected: 8 
Percent Complete: 100 (QAO is .::,90%} 
Number of Valid Samples: 8 Number of Total Samples Analyzed: 8 
Percent Complete: 100 (QAO is .::,90%} 

TotaiSVOC 
Number of Valid Samples: 8 Number of Total Samples Collected: 8 
Percent Complete: 100 (QAO is .::,90%) 
Number of Valid Samples: 8 Number of Total Samples Analyzed: 8 
Percent Complete: 100 (QAO is .::,90%) 

Total Metals 
Number of Valid Samples: 8 Number of Total Samples Collected: 8 
Percent Complete: 100 (QAO is .::,90%) 
Number of Valid Samples: 8 Number of Total Samples Analyzed: 8 
Percent Complete: 100 (QAO is .:=,90%) 
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CCP-TP-002 Rev. 25 
Effective Date: 2/11/13 
CCP Reconciliation of DQO's and Reporting Characterization Data 

CCP Reconciliation with Data Quality Objectives 

WSF# ID-RF-53114 Rev. 1 Lot# 87 ----'---

Y/N/NA Reconciliation Parameter 
1 y Waste Matrix Code. 
2 y Waste Material Parameter Weights. 

3 y The waste matrix code identified is consistent with the type of sampling 
and analysis used to characterize the waste. 
The TRU activity reported in the BDRs for each container demonstrates 

4 y with a 95% probability that the container of waste contains TRU 
radioactive waste. 

5 N 
AK Sufficiency. Is there an approved AK sufficiency Determination for 
this waste stream? 

Mean concentrations, UCL90 values for the mean concentration, standard 
deviations, and the number of samples collected for each VOC in the 
HSG of each container were calculated and compared with the program 

6 NA required quantitation limits, as reported in CCP-TP-003 Attachment 3, 
and additional U.S. Environmental Protection Agency (EPA) Hazardous 
Waste Numbers were assigned as required. Samples were randomly 
collected (when appropriate). 

Mean concentrations, UCL90 values for the mean concentration, standard 
deviations, and the number of samples collected for solids VOCs were 

7a y calculated and compared with the program required quantitation limits 
and regulatory thresholds, as reported in the Characterization Information 
Summary, CCP-TP-003 Attachment 4, and additional EPA HWNs were 
assigned as required. Samples were randomly collected. 

Mean concentrations, (UCL90) values for the mean concentration, 
standard deviations, and the number of samples collected for solids 
SVOCs were calculated and compared with the program required 

7b y quantitation limits and regulatory thresholds, as reported in the 
Characterization Information Summary, CCP-TP-003 Attachment 5, and 
additional EPA HWNs were assigned as required. Samples were 
randomly collected. 

Mean concentrations, (UCL90) values for the mean concentration, 
standard deviations, and the number of samples collected for total metals 

7c y were calculated and compared with the program required quantitation 
limits and regulatory thresholds, as reported in the Characterization 
Information Summary, CCP-TP-003 Attachment 6, and additional EPA 
HWNs were assigned as required. Samples were randomly collected. 
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CCP-TP-002 Rev. 25 
Effective Date: 2/11113 
CCP Reconciliation of DQO's and Reporting Characterization Data 

CCP Reconciliation with Data Quality Objectives 

WSF# ID-RF-S3114 Rev. 1 Lot # _ __;;8..;_7 __ 

The data demonstrates whether the waste stream exhibits a toxicity 

8 y characteristic under Title 40 Code of Federal Regulations (CFR), Part 
261, Identification and Listing of Hazardous Waste, Subpart C, 
Characteristics of Hazardous Waste. 

9 y Does the waste stream contain listed waste found in 20.4.1.200 NMAC 
incorporating 40 CFR Part 261, Subpart D, Lists of Hazardous Wastes. 

10 y Waste stream can be classified as hazardous or nonhazardous at the 90-
percent confidence level. 

Appropriate packaging configuration and Drum Age Criteria (DAC) is 
11 NA applied and documented in the headspace gas sampling documentation, 

and the drum age met prior to sampling. 

12 y TICs were appropriately identified and reported in accordance with the 
requirements of Section C3-1 of the QAPjP. 

13 NA 
The PRQLs for headspace gas VOCs were met for all analyses as 
evidenced by the analytical batch data reports. 

The overall completeness, comparability, and representativeness QAOs 
were met for each of the analytical and testing procedures as specified in 
the WAP Sections C3-2 through C3-9 prior to submittal of a waste stream 
profile form for a waste steam or waste stream Jot. 

Completeness Comparability Representativeness 
Radiography y y y 

14 
VE NA NA NA 

Headspace Gas NA NA NA 
Analysis 
Solids Sampling y y y 

SolidsVOCs y y y 

SolidsSVOCs y y y 

Solids Metals y y y 
Comments: This CIS represents the NDE and NDA data from the 87th shipping lot and the solids analytical data from Solid 

Summary lots 1 and 2 from waste stream ID-RF-S3114. A total of 3066 containers have been evaluated in 
shipping lots 1 through 87. 

A total of 8 containers have been sampled for solids RCRA analysis. Solids summary lot 2 included as part of this 
shipping lot. accumulates 5 containers from solids summary lot 1 and 3 additional containers from solids summary 
lot 2. The 5 samples from solids summary lot 1 were submitted in the CIS for the original revision of the WSPF for 
the 10-RF-83114 waste stream. 

~ 

/~ Jim Vernon 2/2612013 
~ure of Site Project Manager Printed Name Date 
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Waste Stream Profile Form: ID-RF-S3114 Rev. 1 

Summation of Aspects of AK Summary Report: Waste Stream ID-RF-S3114 

Overview 

Waste Stream ID-RF-S3114 consists of contact handled (CH) transuranic (TRU) mixed 
homogeneous solid waste generated at Rocky Flats Environmental Technology Site (formerly 
Rocky Flats Plant) in Golden, Colorado. The drums of this Rocky Flats waste are stored at the 
Idaho National Laboratory (INL) Radioactive Waste Management Complex (RWMC). Rocky 
Flats had two primary missions: the production of triggers for nuclear weapons, and the 
processing of retired weapons for plutonium recovery. The triggers, also known as pits, were 
the first-stage fission bombs used to initiate the second-stage fusion reaction in hydrogen 
bombs. Plutonium metal was recovered from retired warheads and manufacturing residues for 
reuse. This transuranic waste stream was generated in support of these defense related 
weapons activities. Therefore, this waste stream is defense related waste. 

This summation of the Acceptable Knowledge (AK) Summary Report includes information to 
support Waste Stream Profile Form (WSPF) number ID-RF-83114 Rev. 1. The primary source 
of information for this summation is CCP-AK-INL-005, Central Characterization Project 
Acceptable Knowledge Summary Report for Rocky Flats Immobilized Organic Liquids Stored at 
the Idaho National Laboratory, Waste Streams:ID-RF-S3114 and ID-RF-S3150-A, Revision 7, 
September 28, 2012. 

Waste Stream Identification Summary 

Waste Stream Name: 

Waste Stream Number: 

Dates of Waste Generation: 

Waste Stream Volume- Current: 

Waste Stream Volume- Projected: 

Summary Category Group: 

Waste Matrix Code Group: 

Waste Matrix Code: 

TRUPACT-11 Content Code: 

Annual Transuranic Waste Inventory 
Report Identification Number: 

Organic Setups 

ID-RF-S3114 

June 1968- Present1 

7,440 55-gallon drums2 

2,439 55-gallon drums2 

S3000, Homogeneous Solids 

Solidified Organics 

S3114, Absorbed Organic Liquids 

ID 112/10212 

IN-ID-RF-S31143 

1 Waste with generation dates after 1986 are the result of waste characterization activities, such as VE. 
2 This includes 836 drums overpacked in 85-gallon drums to be certified and shipped to WIPP in the 85-gallon 
drums. 

3WIPP 10 IN-W309.609 was previously used in the original WSPF. The 10 was changed in the current Annual 
Transuranic Waste Inventory Report- 2012 OOE/TRU-12-3425. 
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Waste Stream Profile Form: ID-RF-S3114 Rev. 1 

Waste Stream Description and Physical Form: 

Waste stream ID-RF-S3114 consists of various organic liquids that were transferred to Building 774 
where they were immobilized using Micro-eel E (a synthetic calcium silicate) to form a grease or 
paste-like material. The organic liquids were primarily a mixture of oils and chlorinated solvents. 
Small amounts of Oii-Dri were sometimes added to the mixture as well. The waste may also 
include small amounts of soil and debris materials (e.g., cellulosic, plastic, metals, etc.). 

This waste stream meets the definition of waste materials that have common physical form, that 
contain similar hazardous constituents, and that are generated from a single process or activity. 
This waste stream was generated from the solidification of organic liquids in Building 774. 

Point of Generation 

Location 

Waste stream ID-RF-S3114 was generated at Rocky Flats, located in northern Jefferson 
County, Colorado, approximately 16 miles northwest of downtown Denver. The waste is 
currently stored at the RWMC, located approximately 51 miles west of Idaho Falls, Idaho. 

Area and/or Buildings of Generation 

Organic liquid wastes from numerous buildings on site were transferred to Building 774 for 
treatment. The liquids were then treated as described in the following. 

Generating Processes 

Description of Waste Generation Processes 

Organic Liquid Waste Generation 

Organic liquid wastes from numerous buildings on site were transferred to Building 774 for 
treatment. The organic liquids originated in Buildings 334, 371, 443, 444, 447, 559, 707, 771, 
776, 777, 778, 779, 865, 881, 883, and 991 (References U040 and U043). The feed waste oils 
and solvents were generated primarily from machining and degreasing operations in Buildings 
707 and 777. A cutting oil, Texaco Regal A (a nonhazardous oil), flowed onto a part during 
machining (References P052, P077, and P518). After machining, the part was rinsed to remove 
residual oil. Various solvents were used to rinse machined parts and degrease tools. These 
included carbon tetrachloride, 1,1 ,2-trichloro-1 ,2,2-trifluoroethane, 1,1, 1-trichloroethane, 
trichloroethylene, and tetrachloroethylene. Ultrasonic cleaner baths using 1,1, 1-trichloroethane 
were used to clean parts. Metal turnings and scrap were cleaned in carbon tetrachloride baths 
before forming the turnings into briquettes (References P052, P053, and PO??). 
Trichloroethylene was replaced by 1,1, 1-trichloroethane for vapor degreasing of plutonium 
parts. Trichloroethylene remained in use in only one plutonium operation, and later was used 
only in research and analytical activities (Reference P023). A logbook was used in Building 774 
to record the types of organic waste and generation source of the liquids that made up the 
immobilized organic liquids wastes. The date of treatment, generation location, waste 
description, and volume of waste were entered in the logbook (References U040 and U043). 
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Waste Stream Profile Form: ID-RF-S3114 Rev. 1 

The feed materials from Buildings 334, 371, 443, 444, 447, 559, 771, 776, 778, 779, 865, 881, 
883 and 991 included pump oil, hydraulic oil, engine oil, lathe cutting oil, coolant oils and some 
organic solvents (See TC Characteristic and F-Listed Constituents, Waste Stream ID-RF-S3114 
table below for hazardous constituents identified in feed materials). 

Organic Liguid Waste Treatment 

Organic liquids were processed through an extruder with Micro-eel E, a synthetic calcium 
silicate (References P002 and P517). Small amounts of Oii-Dri absorbent were sometimes 
added to the mixture as well (Reference P024). The amounts of materials added to the mixture 
were not metered; however, the operator would adjust the composition if the outgoing mixture 
did not have a paste-like consistency. The mixture would then drop into a polyvinyl chloride 
(PVC) 0-ring bag contained in a 55-gallon drum (Reference P016). The composition of 
organic setups was approximately 30-gallons of liquid organic waste to 100 pounds of Micro-eel 
E. (Reference P024). The Grease Plant shut down in 1985 and was replaced by the new 
ENVIROSTONE process called the Organic and Sludge Immobilization System (OASIS). The 
treated organic liquids from the OASIS process are included in a separate WSPF (waste stream 
ID-RF-S3150-A). 

Waste Repackaging and Liquid Waste Remediation 

Drums of solidified organic waste containing liquids are remediated and or repackaged in the 
Advanced Mixed Waste Treatment Project (AMWTP) Drum Treatment Facility (DTF), located in 
Building WMF-628; the Advanced Mixed Waste Treatment Facility (AMWTF), Building WMF-
676; or the Sludge Repackage Project (SRP). The drums are processed in the DTF to breach 
layers of confinement, segregate prohibited items, and remove liquids as necessary by liquid 
absorption and/ or shaker table operations with Micro-eel E. Other operations conducted may 
include rigid liner removal and repackaging, and drum over packing and un-over packing. 
Secondary waste items, such as leather, latex, and Silver Shield gloves, knives, cutters, drum 
filters, and plastic sleeving and aprons, may be packaged in the remediated drums (References 
C515, P535, and P536). 

Drums repackaged in the AMWTF and SRP will be characterized by visual examination (VE) to 
breach layers of confinement, segregate prohibited items, and remove liquids as necessary by 
absorption (References C518, C522, P536, P542, P543, and P544). Incidental spills of waste 
material during SRP reprocessing activities will be collected with small quantities of surrounding 
oil and included with the sludge (References P542, P543, and P546). 

Waste Stream Material and Chemical Inputs 

The following table identifies the Resource Conservation and Recovery Act (RCRA) toxicity 
characteristic and F-listed constituents identified in this waste stream. 
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Waste Stream Profile Form: 10-RF-83114 Rev. 1 

TC Characteristic and F-Listed Constituents, Waste Stream ID-RF-53114 

Chemical EPAHWNs Use References 

1, 1,1-Trichloroethane FOOl and Plutonium fabrication P053, POGO, 
F002 Research and development P07G, P079, 

Analytical laboratory reagent P520 

Metallography laboratory 

1,1,2-Trichloro-1,2,2- F002 Plutonium fabrication P052, POGO, 
triflouroethane Depleted uranium fabrication P07G, P079, 

(Freon TF) Beryllium fabrication P520 

Stainless-steel fabrication 

Research and development 

Analytical laboratory reagent 

1, 1-Dichloroethylene D029 Analytical laboratory reagent P0 52 

1,2-Dichlorobenzene F002 Minimum detection limit (MDL) exceeded program P521 

(ortho- required quantitation limit (PRQL) due to dilution 

dichlorobenzene) for Rocky Flats solids data 

1,2-Dichloroethane D028 Analytical laboratory reagent P0 52 

1,4-Dichlorobenzene D027 MDL exceeded PRQL due to dilution for Rocky Flats P521 
solids data 

2-Ethoxyethanol FOOS Analytical laboratory reagent P0 52 

2,4-Dinitrotoluene D030 MDL exceeded PRQL due to dilution for Rocky Flats P521 
solids data 

Benzene FOOS Plutonium fabrication P053, P07G 

Analytical laboratory reagent 

Carbon disulfide FOOS Analytical laboratory reagent P07G 

Carbon tetrachloride FOOl Plutonium fabrication P053, POGO, 

Analytical laboratory reagent P07G, P520 

Chloroform D022 Analytical laboratory reagent P052, P053, 

Research and development P07G 

Cresol D02G MDL exceeded PRQL due to dilution for Rocky Flats P521 
solids data 

Hexachlorobenzene D032 MDL exceeded PRQL due to dilution for Rocky Flats P521 
solids data 

Hexachloroethane D034 90-percent Upper Confidence Limit (UCL90 ) P507, P521, 
exceeded the regulatory threshold limit (RTL) in U098 
both Rocky Flats and INL 

3,100 Cubic Meter Project solids data 

Lead D008 Lead items identified by real-time radiography D024 
(RTR) 

Methyl ethyl ketone FOOS Research and development P052, POG2 
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Chemical EPAHWNs Use References 

Analytical laboratory reagent 

Methylene chloride F002 Research and development P052, P053, 

Analytical laboratory reagent P062, P076 

Nitrobenzene D036 Analytical laboratory reagent; non-solvent use P0 52 

Pentachlorophenol D037 MDL exceeded PRQL due to dilution for Rocky Flats P521 
solids data 

Pyridine FOOS Analytical laboratory reagent P076 

Tetrachloroethylene F002 Plutonium fabrication P052, P053, 

Depleted uranium fabrication P520 

Stainless-steel fabrication 

Analytical laboratory reagent 

Toluene FOOS Analytical laboratory reagent P052, P076 

Trichloroethylene F002 Plutonium fabrication P023, P052, 

Beryllium and uranium fabrication P053, P076, 

Stainless-steel fabrication P520 

Analytical laboratory reagent 

Decontamination solvent 

Trichlorofluoromethane FOOl and Component of Kester Residue Remover- Formula P540 
F002 5211 

Detected as a TIC in headspace gas sampling 

RCRA Determinations 

Historical Waste Management 

The subject waste has historically been managed in accordance with INL waste management 
practices in compliance with the requirements imposed by the Idaho Department of 
Environment Quality. This waste has been historically managed as TRU mixed waste. In 
addition, this waste stream has been characterized by several different TRU waste programs. 
For this reason, the assignment of EPA Hazardous Waste Numbers (HWNs) to waste stream 
ID-RF-S3114 considered the EPA HWNs assigned by these programs in addition to the review 
of the AK record (References 0005, 0024, P052, P507, and P521). 

Hazardous Waste Determinations 

lgnitability, Corrosivity, Reactivity 

lgnitability 

The materials in this waste stream do not meet the definition of ignitability as defined in Title 40 
of the Code of Federal Regulations, Part 261.21 (40 CFR 261.21). The materials are not liquid 
and absorbents were added to wastes having the potential of generating free liquids (i.e., 
dewatering of wastes) (References P015, P024, P501, and P503). The waste is not capable of 
causing fire through friction, absorption of moisture, or spontaneous chemical change 
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(References P012, P016, P024, and P501). The materials are not compressed gases, nor do 
the wastes contain compressed gases, and the waste is not an oxidizer (References P012, 
P013, P015, P016, P022, P024, and P501). Waste stream 10-RF-83114 is therefore not an 
ignitable waste (0001). 

Corrosivity 

The materials in this waste stream do not meet the definition of corrosivity as defined in 40 CFR 
261.22. The materials are not liquids and absorbents were added to wastes having the 
potential of generating free liquids (i.e., dewatering of wastes) (References P015, P024, P501, 
and P503). Waste stream 10-RF-83114 is therefore not a corrosive waste (0002). 

Reactivity 

The materials in this waste stream do not meet the definition of reactivity as defined in 40 CFR 
261.23. The materials are stable and will not undergo violent chemical change. The materials 
will not react violently with water, form potentially explosive mixtures with water, or generate 
toxic gases, vapors, or fumes when mixed with water. The materials do not contain cyanides or 
sulfides and are not capable of detonation or explosive reaction. The materials are not 
explosive, nor do the drums contain any explosives (References P012, P013, P015, P016, 
P022, and P024). Waste stream 10-RF-83114 is therefore not a reactive waste (0003). 

The containers in the waste stream will be evaluated in accordance with the WIPP-WAP using 
RTR and/or VE prior to shipment to ensure the waste is not ignitable, corrosive, or reactive. 

Toxicity Characteristic 

Waste stream I 0-RF-83114 exhibits the characteristic of toxicity for metal compounds as 
defined in 40 CFR 261.24. EPA hazardous waste numbers for metals were assigned to organic 
liquid wastes that may have been treated in Building 774, but have never been assigned to 
organic setups (IOC 003). Analysis of the organic setups waste conducted by the Rocky Flats 
and INL 3100 m3 TRU Waste Programs demonstrates that the UCL90 does not exceed the RTL 
for any of the RCRA-regulated metals (References P507, P521, and U098). However, lead 
(0008) including lead tape, scrap lead, leaded rubber gloves, and lead seals, has been 
identified by RTR. Therefore, EPA hazardous waste number 0008 is assigned to waste stream 
10-RF-83114 (Reference 0024). 

Waste stream 10-RF-83114 exhibits the characteristic of toxicity for organic compounds as 
defined in 40 CFR 261.24. Chloroform (0022); 1 ,2-dichloroethane (0028); 1, 1-dichloroethylene 
(0029); and nitrobenzene (0036) were identified as potential organic constituents in organic 
setups waste. Therefore, EPA hazardous waste numbers 0022, 0028, 0029, and 0036 are 
assigned to waste stream 10-RF-83114 (Reference 0005). 

Although carbon tetrachloride (0019/F001 ), tetrachloroethylene (0039/F002), and 
trichloroethylene (0040/F002) are present in this waste above the RTL, these compounds were 
used as solvents (i.e., for cleaning and degreasing); and therefore, the F-listed EPA hazardous 
waste number is applied. The toxicity characteristic EPA hazardous waste numbers are not 
assigned. 

Homogeneous solids sampling and analysis of organic setups was previously conducted by 
both the Rocky Flats and INL 3,100 m3 TRU Waste Programs. Based on the analytical data 
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from both programs, the UCL90 exceeded the RTL for hexachloroethane (D034). Therefore, 
EPA hazardous waste number D034 is also assigned to waste stream ID-RF-S3114 
(References P507, P521, and U098). 

During the analytical data review of the "non-detect" observations for homogeneous solids data, 
Rocky Flats determined that the MDL exceeded the PRQL for cresols (D026}, 1,4-
dichlorobenzene (D027), 2,4-dinitrotoluene (D030}, hexachlorobenzene (D032), and 
pentachlorophenol (D037) due to dilution. The dilution was due to high hydrocarbon content in 
the waste matrix that caused difficulties in analysis per the required methodology. Subsequent 
review of the solid sampling data and reconsideration of process knowledge confirms that 
cresols, 1 ,4-dichlorobenzene, 2,4-dinitrotoluene, hexachlorobenzene, and pentachlorophenol 
were not expected contaminants in this waste stream. Where a constituent has been identified 
and there is no or limited quantitative data available to demonstrate that the concentration of a 
constituent is below regulatory threshold levels, the applicable EPA HWN is applied to the waste 
stream. Therefore, EPA hazardous waste numbers D026, D027, D030, D032, and D037 are 
also assigned to waste stream ID-RF-S3114 (Reference P521). 

Therefore, EPA hazardous waste numbers D008, D022, 0026, 0027, 0028, 0029, 0030, 0032, 
0034, 0036, and 0037 are assigned to this waste stream. 

Listed Waste 

F-Listed Waste 

Waste stream ID-RF-S3114 was derived from the treatment of hazardous wastes from non
specific sources as listed in 40 CFR 261.31. Carbon tetrachloride, 1,1, 1-trichloroethane, 
1,1 ,2-trichloro-1 ,2,2-trifluorethane, methylene chloride, tetrachloroethylene, trichloroethylene, 
trichlorofluoromethane, 2-ethoxyethanol, benzene, carbon disulfide, methyl ethyl ketone, 
pyridine, and toluene were used for their solvent properties, and therefore meet the definition of 
an F-listed waste. Therefore, EPA hazardous waste numbers F001, F002, and F005 are 
assigned to waste stream ID-RF-S3114 (References D005, P076, and P540). 

During the analytical data review of the "non-detect" observations for homogeneous solids data, 
Rocky Flats determined that the MDL exceeded the PRQL for 1 ,2-dichlorobenzene (F002) due 
to dilution. The dilution was due to high hydrocarbon content in the waste matrix that caused 
difficulties in analysis per the required methodology. Review of the Rocky Flats solid sampling 
data and reconsideration of process knowledge confirms that 1 ,2-dichlorobenzene was not an 
expected contaminant in this waste stream. Where a constituent has been identified and there 
is no or limited quantitative data available to demonstrate that the concentration of a constituent 
is below regulatory threshold levels, the applicable EPA HWN is applied to the waste stream. 
Therefore, EPA hazardous waste number F002 for 1 ,2-dichlorobenzene is included in waste 
stream ID-RF-S3114 (Reference P521). 

Flammable F003-Iisted solvents, acetone, ethyl benzene, ethyl ether, methanol, and xylene 
were used at Rocky Flats and are potential contaminants of the organic setups waste. 
Homogeneous solids and/or headspace gas data from the Rocky Flats and/or INL 3,100 m3 

TRU Waste Programs detected acetone, butanol, methanol, and xylene in the organic setups 
waste. However, F003-Iisted solvents are listed solely for ignitability, and this waste stream 
does not exhibit the characteristic of ignitability because the solvents are not in liquid form. 
Therefore, this waste stream is not an F003-Iisted hazardous waste (References P052, P077, 
P507, and P521). 
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Nitrobenzene, an F004-listed constituent, was used for its solvent properties at Rocky Flats in 
1967; however, this pre-dates the containers in this waste stream. Other documentation also 
identifies nitrobenzene as potentially present in IOC 003, but its specific use was not identified 
(References C517, 0022, P052, and P538). Therefore, this waste stream is assigned EPA 
hazardous waste number 0036 and is not an F004-Iisted hazardous waste. 

K-Listed Waste 

Waste stream IO-RF-S3114 does not contain hazardous waste from the specific sources in 40 
CFR 261.32 and therefore is not a K-listed waste. 

P- and U- Listed Waste 

There is no documentation indicating that waste stream IO-RF-S3114 contains discarded 
commercial chemical products, off-specification species, container residues, or spill residues 
thereof (References P052, P077, P507, P521, and U099). This waste stream is therefore not a 
P- or U-listed hazardous waste as defined in 40 CFR 261.33. 

Beryllium is regulated as a P-listed waste, but only as the commercial chemical product 
beryllium powder. Most of the beryllium used on site, primarily in Buildings 444 and 883, was in 
the form of metal (not powder). The exception is experimental work in Building 865 that 
involved pressing of the powder into shapes; however, only beryllium-contaminated oil from 
Building 865 was solidified. Therefore, waste stream IO-RF-S3114 is not a P015-Iisted waste 
(References P052 and P053). 

The constituent 1 ,2-benzenedicarboxylic acid, bis (2-ethylhexyl) ester (Chemical Abstract 
Service [CAS] No. 117-81-7), also known as bis (2-ethylhexyl) phthalate, was detected as a 
tentatively identified compound (TIC) in Rocky Flats semi-volatile organic compound (SVOC) 
analysis of IOC 003. An evaluation to compare the TIC identification with AK was performed by 
Rocky Flats to determine if this TIC is a U-listed hazardous waste in this waste stream. This 
evaluation (which included the onsite use of bis [2-ethylhexyl] phthalate for filter testing and in 
vacuum pump oil) determined that this constituent was not present as an unused commercial 
chemical product. There is no evidence that bis (2-ethylhexyl) phthalate used on site for filter 
testing would have contributed to this waste stream; however, AK does indicate that the vacuum 
pump oil used in mass spectrometers in Buildings 707 and 777 may have been composed of 
this constituent and this oil may have been disposed of in the oil/solvent mixture feed to the 
Grease Plant process, but not as an unused product. Bis (2-ethylhexyl) phthalate is also a 
common plasticizer used in plastic, including the plastic bags/packaging used to package this 
waste. Accordingly, this waste stream is not a U028-listed hazardous waste (Reference P521). 

Hydrofluoric acid (U 134) was not identified as a potential chemical input to the waste stream. 

Polychlorinated Biphenyls 

Waste stream IO-RF-S3114 contains greater than 50 parts-per-million (ppm) polychlorinated 
biphenyls (PCBs) and is regulated as a Toxic Substances Control Act (TSCA) waste under 40 
CFR 761. Based on written communications with the EPA, this waste is categorized as PCB 
Remediation Waste (References C505, C506, C519, C520, and P546). 
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Prohibited Items 

Prohibited items potentially in this waste stream based on VE and RTR are sealed containers 
greater than four liters and liquids. 

Based on a review of several waste packaging and inspection procedures, the drum and rigid 
liner lids were not vented, nor did the rigid liner lid contain a vent hole when the waste was 
shipped from Rocky Flats to INL (References P008, P026, P063, P064, P501, P502, P503, and 
P505). As the drums are retrieved for characterization, they are vented and aspirated to ensure 
equilibration of any gases that may have accumulated in the closed container. 

Since this waste stream contains greater than 50 ppm PCBs, any residual liquids including 
containerized liquids, identified during RTR and/or VE are assumed to contain greater than 50 
ppm PCBs (References P024, and U519). Certified RTR and/or VE are performed by CCP to 
ensure liquids do not exceed TSDF-WAC limits and to ensure the absence of sealed containers 
greater than four liters. Any container identified with liquids in excess of TSDF-WAC limits, or 
having unvented rigid liners will be segregated from the waste stream and will not be eligible for 
disposal at WIPP until the prohibited materials are removed and/or remediated (References 
P008, P024, P026, P063, P064, P501, P502, P503, P505,andU519). 

Method for Determining Waste Material Parameter Weights per Unit of Waste 

To estimate the waste material parameter weight percentages for waste stream ID-RF-S3114, 
data were obtained from CCP, AMWTP, and the WIPP Waste Information System (WWIS) 
database as of October 3, 2006. The CCP and AMWTP data were derived from RTR and VE of 
Rocky Flats absorbed organic liquid wastes by the CCP and AMWTP TRU waste certification 
programs at INL. The Rocky Flats WWIS data were derived from RTR and VE of Rocky Flats 
absorbed organic liquid wastes by the Rocky Flats TRU waste certification program. 

A statistical analysis of the data was performed, the results of which are presented in Waste 
Stream ID-RF-S3114 Waste Material Parameters table. 

Waste Stream ID-RF-53114 Waste Material Parameters 

Waste Material Parameter Weight Percent Weight Percent Range 
Iron-based Metals/Alloys 0.53% 0-17.22% 
Aluminum-based Metals/Alloys 0.0% 0-0.0% 
Other Metals <0.01% 0-2.44% 
Other Inorganic Materials 1.96 0-7.28% 
Cellulosics 0.02% 0-9.95% 
Plastics (waste materials) 0.84% 0-5.06% 
Rubber <0.01% 0-8.36% 
Organic Matrix 96.58% 75.65-100% 
Inorganic Matrix 0.0% 0-0.0% 
Soils/Gravel <0.01% 0- <0.01% 
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List of Any AK Sufficiency Determinations Requested for the Waste Stream 

There are no AK sufficiency determination requests for this waste stream. 

Transportation 

This waste stream and its chemical constituents have been reviewed for consistency with listed 
TRUCON codes and they are consistent. 

Beryllium 

Beryllium may be present in the organic setups waste but only in particulate form as a trace 
contaminant. Analysis conducted by Rocky Flats shows that the UCLso for beryllium in IOC 003 
is 3.4 milligrams per kilogram (mg/kg) (Reference P521). Therefore, beryllium concentrations 
will be less than one percent by weight of the waste in each drum and less than 18.14 kilograms 
in any payload container, including ten drum overpacks. 

Radionuclide Information 

The radiological content of waste stream 10-RF-83114 is based primarily on previous assay 
data. A summary of the potential radionuclides in waste stream IO-RF-S3114 has been 
compiled and provided in Waste Stream 10-RF-83114 Radiological Characterization table. To 
determine isotopic ratios for waste stream 10-RF-83114 as a whole, the average gram values 
for each radionuclide from the 3,100 m3 Project data were first multiplied by the number of 
events to obtain the total gram value for each individual radionuclide. These totals were then 
divided by the total mass of all radioactive constituents in the waste stream and converted to a 
percentage. These results are listed as "Relative Weight%." As shown in the table, the two 
most prevalent radionuclides are U-238 and Pu-239 (Reference C502, 0009, 0025, P507). 
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Waste Stream ID-RF-83114 Radiological Characterization 

Radionuclide 
Average 

Events 
Total Weight Relative Expected 

Weight (g) (g) Weight% Present 

WIPP Required Radionuclides 

Americium-241 5.37E-03 152 8.16E-01 0.05% Yes 

Plutonium-238 1.78E-04 152 2.70E-02 <0.01% Yes 

Plutonium-239 1.36E+OO 152 2.07E+02 12.13% Yes 

Plutonium-240 8.37E-02 152 1.27E+01 0.75% Yes 

Plutonium-242 5.20E-04 152 7.91E-02 <0.01% Yes 

Uranium-233 3.43E-02 1 3.43E-02 <0.01% Yes 

Uranium-234 2.59E-04 48 1.24E-02 <0.01% Yes 

Uranium-238 7.03E+01 21 1.48E+03 86.53% Yes 

Cesium-137 N/A N/A N/A N/A Yes 

Strontium-90 N/A N/A N/A N/A Yes 

Other Measured Radionuclides 

Plutonium-241 2.32E-03 152 3.52E-01 0.02% Yes 

Uranium-235 1.34E-01 66 8.85E+OO 0.52% Yes 

Other Potentially Present Radionuclides 

Americium-240 Californium-252 Neptunium-237 Thorium-228 Uranium-232 

Americium-243 Curium-244 Tritium (H-3) Uranium-236 

Payload management will be implemented in accordance with the WIPP Waste Acceptance 
Criteria, Appendix E. Prior to 1982, TRU waste was defined as containing greater than 10 nCi/g 
TRU alpha contamination. In 1982, the DOE redefined TRU waste as materials contaminated 
with greater than or equal to 100 nCi/g TRU alpha. Much of the TRU wastes (based on these 
definitions) were shipped to the INL. This entire population has been managed as TRU waste 
since receipt at the INL (Reference P513). Based on historical assay data from the waste 
generator, the percentage of IDC 003 drums above 100 nCi/g is 36 percent, and the percentage 
of the drums below 100 nCi/g is 64 percent (Reference P512). Each payload container shipped 
to WIPP will be certified as containing more than 100 nCi/g of alpha emitting isotopes with half
lives greater than 20 years. 
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AK Source Documents 

Source 
Document Title 

Number 
C032 External letter from J. K. Paynter to J. N. Davis, Idaho National Engineering 

Laboratory. Data Package Information Change for Drum D40197-0743-18283 
C039 Internal Correspondence from J. K. Paynter to B. C. Barrett 
C057 Drum, gasket, liner usage at RFP compiled by Larry Bearly 

C086 Memorandum from Jeff Paynter to Pamela of IT Corporation. Use of the 
Complexing Agent DHDECMP 

C130 Fax from Steve Cunningham, Rocky Flats, to Jeff Paynter 
C134 Interview Record and associated documentation of several former Rocky Flats 

employees 
C137 Interview Record of E. Putzier and E. Vejvoda by D. Herrick and J. Lamb 
C154 Interview Record ofW. V. Conner by T Widner and D. Lamb 
C159 Interview Record of R. Hoffman by D. Herrick and J. Lamb 
C170 Telecon between AI Morgan of Rocky Flats (retired) and Jeff Harrison 

C171 Telecon between Bill Connor of Kaiser-Hill LATO and Jeff Harrison 
C184 Interview Record of AI Morgan by Jeff Harrison 
C185 Telecon between Bill Connor of LAPO and Jeff Harrison 
C207 Summary of Review of PCB AK Sources 
C502 Letter from John A. Ciucci to Joseph A. Legare. Resolution of Cesium-137 AK 

Discrepancy Between Rocky Flats Environmental Technology Site and Idaho 
National Engineering and Environmental Laboratory 

C505 Letter from Cynthia Zvonar, Department of Energy Carlsbad Field Office, to Lou 
E. Roberts, Environmental Protection Agency 

C506 Letter from John H. Smith, Environmental Protection Agency, to Lynne Smith, 
Department of Energy WIPP Office Director, EM-23 

C510 E-mail Correspondence from Murthy Devarakonda to Michael Rivera. 
Subject: IDC 003 Packaging 

C511 Record of Communication with Mark Crocker. Subject: OASIS Waste Packaging 
C514 Email from Mike Rivera to Kathy Leonard, "WMF-633 ARP Drums" 
C515 Email from Whitney St Michel to Barbara Broomfield, Vince Medina, Bill Verlanic, 

"RF-003 Treated Drums" 
C516 Letter to Vincent C. Vespe, "Request for Approval - Shipments of Radioactive 

Waste in 
55-Gallon Steel Drums" 

C517 Earliest Pack Date for Rocky Flats Waste Retrieved From Pits 11 and 12 
C518 Email from Jason P. Lance to Jim Vernon, "RF-743 Summary" 
C519 Letter from Scott Raish, AMWTP, to Dave Wessman, U.S. DOE Idaho, "Toxic 

Substances Control Act Application for a Risk-Based Disposal Approval to 
Process Radiologically Contaminated Liquids Containing Polychlorinated 
Biphenyls-SCR-003-07 

C520 Letter from Michael Bussell, U.S. EPA, to David Wessman, U.S. DOE Idaho, 
"Approval of the (TSCA) RBDA Application for Management of Transuranic PCB 
Remediation Waste at AMWTP Facility 
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Source 
Document Title 

Number 
C521 Memorandum to CCP Records: Waste Stream Volume Adjustment for Waste 

Stream ID-RF-S3114, Rocky Flats Organic Setups Waste, Shipped in 85-Gallon 
Drums 

C522 Internal Memo re: Evaluation of Chemicals Used in the Sludge Repackage 
Project for Waste Streams ID-RF-S3114 and ID-RF-S3150-A, Rocky Flats 
Absorbed and Solidified Organic Liquids Waste 

D004 Discrepancy Resolution for Waste Matrix Code Assignments for Waste Streams 
I D-RF-S3114 and I D-RF-S3150-A 

D005 Discrepancy Resolution for EPA Hazardous Waste Number Assignments for 
Waste Streams ID-RF-S3114 and ID-RF-S3150-A, Rev. 1 

D009 Discrepancy Resolution for Cs-137 and Sr-90 in Rocky Flats TRU Waster 

D013 Discrepancy Resolution. Incorrect Waste Matrix Code 

D014 Discrepancy Resolution. Incorrect Waste Matrix Code 

D019 Discrepancy Resolution. Liquids Identified During Characterization 

D022 Discrepancy Resolution. Solvent Use of Nitrobenzene 

D023 Graphite in Waste 

D024 Discrepancy Resolution. Addition of EPA Hazardous Waste Number D008 to 
Waste Stream ID-RF-S3114. 

D025 Discrepancy Resolution. Addition of EPA Hazardous Waste Number D008 to 
Waste Stream ID-RF-S3150-A 

M001 Memorandum to CCP Records: Addition of Containers to Waste Stream ID-RF-
S3114 

M003 RTR Analysis Report 

M004 Material Safety Data Sheet for Fabric 

P001 TRU Waste Compliance Program for WIPP-WAC (U) 

P002 Organic and Sludge Immobilization System 

P004 Rocky Flats Plant Waste Management Site Plan 
P008 Packaging and Handling Line- and Nonline-Generated Materials (U) 

P012 TRUPACT-11 Content Codes (TRUCON) 
P013 EG&G Sampling Program Results FY1987 
P014 TRU Waste Certification Program for WIPP-WAC (U) 
P015 TRU Waste Sampling Program: Volume 1-Waste Characterization 
P016 Idaho National Engineering Laboratory Code Assessment of the Rocky Flats 

Transuranic Waste 
P020 Characteristics of Transuranic Waste at Department of Energy Sites 
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Source 
Document Title 

Number 
P022 EG&G Sampling Program Results FY1989 

P023 (Task 5 Draft Report) Estimating Historical Emissions from Rocky Flats (Partial) 

P024 Content Code Assessments for INEL Contact-Handled Stored Transuranic 
Wastes 

P026 Transuranic Solid Waste Inspection (U) 
P033 Summary of Transuranic Waste Characterization Programs at the INEL (1979-

Present) 
P043 TRU Waste Compliance Program for WIPP-WAC (U) 

P0 52 Backlog Waste Reassessment Baseline Book 

P0 53 (Tasks 3&4 Final Draft Report) Reconstruction of Historical Rocky Flats 
Operations and Identification of Release Points 

P060 Waste Stream and Residue Identification and Characterization Building 707 
P061 Waste Stream and Residue Identification and Characterization Building 771 
P062 Waste Stream and Residue Identification and Characterization Building 779 
P063 Packaging Wastes for Shipment Offsite (U) 
P064 Waste Packaging Requirements 
P066 Material Safety Data Sheets for Envirostone Accelerator, Envirostone Emulsifier, 

and Envirostone Gypsum Cement 
P069 Nuclear Materials Control Elements printout. SAN Database Report 

P076 Waste Stream and Residue Identification and Characterization Building 559 

P077 Waste Stream Residue Identification and Characterization Building 77 4 

P078 Waste Stream Residue Identification and Characterization Building 776 
P079 Waste Stream Residue Identification and Characterization Building 777 

P081 Waste Stream Residue Identification and Characterization Building 371 

P082 Waste Stream Residue Identification and Characterization Building 37 4 

P084 Material Safety Data Sheet for Varsol 1 

P089 Waste Systems Progress Report March 1984 through February 1985 
P090 History of Rocky Flats Waste Streams 
P091 Materials Hazards Manual 
P142 Material Safety Data Sheet for ZL-22A Zyglo Penetrant 
P152 Plutonium Metal Feed Specification for Use in the Weapons Program. Volume 1 

P161 Dose Reconstruction Project Task 5 
P164 A History of The Rocky Flats Plutonium/Actinide Recovery Plant 1952-1991 

P166 Rocky Flats Risk Assessment Guide 
P167 Neptunium Processing at the Rocky Flats Plant 
P169 Plutonium Isotopic Ratios at Rocky Flats 
P178 Research and Development Quarterly Progress Report. October, November, and 

December 1968 
P179 Research and Development Quarterly Progress Report. April, May, and June 

1969 
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Source 
Document Title 

Number 
P180 Research and Development Quarterly Progress Report. July, August, and 

September 1969 
P181 Research and Development Quarterly Progress Report. January, February, and 

March 1970; Chemistry 
P182 Research and Development Quarterly Progress Report. April, May, and June 

1970; Chemistry 
P183 Research and Development Quarterly Progress Report. July, August, and 

September 1970; Chemistry 
P184 Research and Development Quarterly Progress Report. October, November, and 

December 1970; Chemistry 
P185 Research and Development Quarterly Progress Report. January, February, and 

March 1971; Chemistry 
P186 Research and Development Quarterly Progress Report. April, May, and June 

1971; Chemistry 
P187 Research and Development Quarterly Progress Report. July, August, and 

September 1971 
P188 Research and Ecology Annual Report. Chemistry Research and Development 

P189 Research and Ecology Semi-Annual Progress Report January- June 1972 

P190 Research and Ecology Semi-Annual Progress Report. Chemistry Research and 
Development. July through December 1972 

P191 Research and Ecology Semi-Annual Progress Report. Chemistry Research and 
Development. January-June 1973 

P192 Research and Ecology Semi-Annual Progress Report. Chemistry Research and 
Development. July-December 1973 

P193 Research and Development Semi-Annual Progress Report for July through 
December 197 4; Chemistry 

P194 Research and Development Semi-Annual Progress Report for January through 
June 1975 

P195 Research and Development Semi-Annual Progress Report for January through 
June 1977 

P196 Chemistry Research and Development Annual Progress Report November 1, 
1979 through October 31, 1980 

P197 Chemistry Research and Development Annual Progress Report November 1, 
1980 to September 30, 1981 

P198 Chemistry Research and Development Annual Progress Report. October 1, 1981 
to September 30, 1982 

P199 Chemistry Research and Development Annual Progress Report October 1, 1982 
to September 30, 1983 

P200 Chemistry Research and Development Annual Progress Report October 1, 1983 
to September 30, 1984 

P201 Chemistry Research and Development Annual Progress Report October 1, 1984 
through September 30, 1985 

P202 Chemistry R&D Monthly Progress Report 
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Source 
Document Title 

Number 
P210 Default Plutonium Mass Fractions for Rocky Flats Plant Waste 

P227 Plutonium Mass Fractions Derived from SGRS Data 
P501 Packaging Waste for Shipment Offsite 

P502 Packaging and Handling Plutonium Wastes and Residues 

P503 Packaging Wastes for Shipment Off-Site 

P504 Packaging Waste for Shipment Offsite 

P505 Procedure for Packaging and Handling Pu Waste and Residue Drums 

P507 Acceptable Knowledge Document for INEEL Stored Transuranic Waste- Rocky 
Flats Plant Waste 

P508 Radioactive Waste Management Complex Map Drawing 

P509 Radioactive Waste Management Complex - Idaho Completion Project 

P512 Waste Description Information for Transuranically Contaminated Wastes Stored 
at Idaho National Engineering Laboratory. 

P513 Determination of Radioisotopic Content In TRU Waste Based on Acceptable 
Knowledge. 

P515 Estimated Earthen and Geofabric Covered TRU Waste Inventory in the TSA at 
Radioactive Waste Management Complex (RWMC) 

P516 Advanced Mixed Waste Treatment Project Waste Stream Designations 

P517 Material Safety Data Sheet, Micro-Gel® E (All Grades) 
P518 Material Safety Data Sheets for Various Texaco Oils and Shell Vitrea M Oil 

P519 Waste Systems Progress Report March 1983 through February 1984 

P520 Building Histories for Building 371, 444, 447, 460, 707, 771, 7761777, 881, 883, 
and 991 Historical Release Report (HRR) 

P521 Rocky Flats Environmental Technology Site WIPP Waste Stream Profile Form, 
TRM Solidified Organic Waste 

P522 Rocky Flats Environmental Technology Site WIPP Waste Stream Profile Form, 
TRM Solidified Organic Waste 

P524 Determination of H2 Diffusion Rates through Various Closures on TRU Waste 
Bag-Out Bags 

P532 Summary of Rocky Flats Waste Buried in the Subsurface Disposal Area 

P534 Shipment And Disposal Of Solidified Organic Waste (Waste Type IV) TO The 
Waste Isolation Pilot Plant (WIPP), Presented at WM'06 Conference, 
February 26-March 2, 2006, Tucson, AZ. 

P535 Drum Treatment Facility Operations 

P536 Visual Examination of S3000 Waste in the Facility 

Page 34 of35 



Waste Stream Profile Form: ID-RF-S3114 Rev. 1 

Source 
Document Title 

Number 
P537 Subsurface Disposal Area (SDA) Waste Identification (1952-1970 Emphasis) 

P538 Colorimetric Determination of Iron in Plutonium Metal Using a Nitrobenzene 
Extraction Technique 

P539 Acceptable Knowledge Document for INL Stored Transuranic Waste- Rocky 
Flats Plant 

P540 Acceptable Knowledge Re-evaluation Checklist, CCP-TP-005, Attachment 10, 
3/28/06 

P541 WMF-615 Filter Insertion Operations 

P542 SRP DPS Waste Packaging 

P543 SRP RA V Waste Processing 

P544 WMF-1617 SRP-Support Systems 

P545 RWMC Waste Handling and Overpacking 

P546 Risk-Based Disposal Approval Application for Management of Polychlorinated 
Biphenyl (PCB) Remediation Waste Contaminated with Transuranic 
Radioisotopes at the Idaho Cleanup Project (ICP) Accelerated Retrieval Project V 
(ARP V) Facility 

P547 RWMC-55 Gallon Drum Assembly 
U010 OASIS Solidification and Off Gas Analysis 
U040 Building 77 4 Low Level Organic and TRU-Waste Organic Waste Log Book. 

U043 Building 774 Set Up Log Book 

U059 Drum Prefix Numbers and Corresponding Material Balance Areas 

U064 Radioactive Materials Associated with Rocky Flats 

U069 Drum Prefix Issue Dates Log Book 
U092 Inventory values as generated by TRIPS Change Request (TCR) 1821 

U098 Preliminary data for the IDC 003 waste stream 

U099 Draft Waste Stream Profile Form - Solidified Organics and Supporting 
Documentation 

U505 Rocky Flats Prefix History Timeline 
U517 Advanced Mixed Waste Treatment Project (AMWTP) Visual Examination (VE) 

Data Sheets 
U518 Advanced Mixed Waste Treatment Project (AMWTP) Glove Box Glove 

Specifications 
U519 Excerpts of CCP Nonconformance Reports (NCRs) for Prohibited Liquids 
U520 Att 1 - CCP Waste Visual Examination Technique Data Form SC0#798 

Addendum 5 Windows XP 2002 MS Excel 2003 
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Mr. John E. Kieling, Chief 
Hazardous Waste Bureau 

Deparbnent of Energy 
Carlsbad FJeld Office 

P. 0. Box 3090 
Cartsbad, New Mexico 88221 

AUG 1 ! ?013 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

RECEIVED 

AUG f 9 2013 

NMEO 
Hazardous Waste Bureau 

Subject: Review of Los Alamos National laboratory - Central Characterization Program 
Waste Stream Profile Form Number LA-MIN02-V.001, Absorbed Waste from TA-55 

Dear Mr. Kieling: 

The Department of Energy, Carlsbad Field Office has approved the Waste Stream Profile Form 
(WSPF) Number LA-MIN02-V.001, Absorbed Waste from TA-55 for the Central 
Characterization Program at the los Alamos National Laboratory. 

Enclosed is a copy of the WSPF as required by Section C-5a of the Waste Isolation Pilot Plant, 
Hazardous Waste Facility Permit, No. NM4890139088-TSDF. 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

If you have questions, please contact Mr. J. R. Stroble, Director of the Office of the National 
TRU Program, at (575) 234-7313. 

Enclosure 

cc: w/enclosure 
S. Holmes, NMED *ED 
T. Kliphuis, NMED ED 
C. Smith, NMED ED 
C. Walker, Techlaw ED 
RCRA Chronology Record ED 
WIPP Operating Record ED 
CBFOM&RC 
*ED denotes electronic distribution 

CBFO:NTP:JRS:Gl:13-0697:UFC 5900.00 

Sincerely, 

Jose R. Franco, Manager 
Carlsbad Field Office 

130817 
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CCP-TP-002, Rev. 26 Effective Date: 06/19/2013 
CCP Reconciliation of DQOs and 
Reporting Characterization Data Page 1 of 3 

Attachment 2- CCP Waste Stream Profile Form 

(1) Waste Stream Profile Number: LA-MIN02-V.001 

(2) Generator site name: Los Alamos National (3) Generator site EPA ID: NM0890010515 
Laboratory 

(4) Technical contact: Veronica Waldram (5) Technical contact phone number: 
575-234-7187 

(6) Date of audit report approval by New Mexico Environment Department (NMED): April 18, 2013 
(7) Title, version number, and date of documents used for WIPP-WAP Certification: CCP-P0-001, 
CCP Transuranic Waste Characterization Quality Assurance Project Plan, Revision 21, May 31, 2013; 
CCP-P0-002, CCP Transuranic Waste Certification Plan, Revision 27, May 31, 2013; CCP-P0-012, 
CCP/Los Alamos National Laboratory (LANL) Interface Document, Revision 13, June 25, 2013 
(8) Did your facility generate this waste? YES lXI NO I I 
(9) If no, provide the name and EPA ID of the original generator: NA 
Waste Stream Information 

(11) Summary Category Group: S3000-
(10) WIPP ID: LA-MIN02-V.001 Homogeneous Solids 

(13) Waste Stream Name: Absorbed Waste 
(12) Waste Matrix Code Group: Solidified lnoganics from TA-55 
(14) Description from the ATWIR: Inorganic particulate waste generated during TA-55 R&D/fabrication 
and associated recovery, facility and equipment maintenance, D&D, waste repackaging, and below-
grade retrieval operations. 

(15) Defense TRU Waste: YES IXI NO I 
(16) Check One: CHIXI RH I 
(17) Number of SWBs: 1 (18) Number of Drums 1 (19) Number of Canisters 
(17a) Number of SLB2 : NA Current- 377 55-gallon drums NA 

Projected - 1 55-gallon drum/year 
(20) Batch Data Report numbers supporting this waste stream characterization: See Characterization 
Information Summary (CIS) Correlation of Container Identification Numbers to Batch Data Report 
Numbers. 
(21) List applicable EPA Hazardous Waste Numbers:L D004, D005, D006, D007, D008, D009, D010, 
D011, D018, D019, D021, D022, D035, D038, D039, D040, F001, F002 and F005 
(22) Applicable TRUCON Content Numbers: LA 212, LA 226, SQ 212, SQ 213, SQ 229 

(23) Acceptable Knowledge Information 
(For the following, enter the supporting documentation used [i.e., references and dates]t 
Required Program Information 
(23A) Map of site: CCP-AK-LANL-006, Revision 12, December 12, 2012, Figures 1 and 2 
(23B) Facility mission description: CCP-AK-LANL-006, Revision 12, December 12, 2012, Section 4.2.2 
(23C) Description of operations that generate waste: CCP-AK-LANL-006, Revision 12, December 12, 
2012, Section 4.4 

(23D) Waste identification/categorization schemes: CCP-AK-LANL-006, Revision 12, December 12, 
2012, Section 4.3.1 
(23E) Types and quantities of waste generated: CCP-AK-LANL-006, Revision 12, December 12, 2012, 
Section 4.3.6 
(23F) Correlation of waste streams generated from the same building and process, as applicable: 
CCP-AK-LANL-006, Revision 12, December 12, 2012, Section 4.3.7 
(24) Waste certification procedures: CCP CH TRU Waste Certification and WWIS/WDS Data Entry, 
CCP-TP-030, Revision 32, June 20, 2013 
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(25) Required Waste Stream Information 
(25A) Area(s) and building(s) from which the waste stream was generated: CCP-AK-LANL-006, 
Revision 12, December 12,2012, Section 7.1 
(258) Waste stream volume and time period of generation: CCP-AK-LANL-006, Revision 12, 
December 12, 2012, Section 7.2 
(25C) Waste generating process description for each building: CCP-AK-LANL-006, Revision 12, 
December 12, 2012, Section 7.3 
(25D) Waste Process flow diagrams: CCP-AK-LANL-006, Revision 12, December 12, 2012, Figures 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21 and 22 
(25E) Material inputs or other information identifying chemical/radionuclide content and physical waste 
form: CCP-AK-LANL-006, Revision 12, December 12, 2012, Section 7.4 
(25F) Waste Material Parameter Weight Estimates Per Unit of Waste: See table entitled "Waste 
Stream LA-MIN02-V.001 Waste Material Parameter Estimates" in Summation of Aspects of AK 
Summa_ry Rej>_ort: LA-MIN02-V.001 
(26) Which Defense Activity generated the waste: 

Weapons activities including defense inertial confinement 
fusion Naval Reactors development 

Verification and control technology X Defense research and development 
Defense nuclear waste and material by products 

X management X Defense nuclear material production 

Defense nuclear waste and materials security_ and safe_guards and security investigations 
_{_27) Supplemental Documentation: 
J27 Al Process design documents: NA 
(278) Standard operating procedures: See D058, M012, M014, M024, M028, M029, M030, M074, 
M076, M085, M086, M088, M089, M090, M095, M096, M097, M098, M103, M137, M180, M181, M182, 
M184, M185, M186, M189, M200, M202, M206, M212, P001, P005, P008, P011, P012, P014, P028, 
P029,P033,P034,P036,P069,P080, P094, P095,P096,P097, P098,P104,P105,P154, P155, 
P156,P157,P158,P159,P160, P161,P162,P163, P164, P165, P166, P167, P168, P169andP170in 
the Summation of Aspects of AK Summary Report: LA-MIN02-V.001, Source Documents 
(27C) Safety Analysis Reports: See D014, D068, P147 and P148 in the Summation of Aspects of AK 
Summary Report: LA-MIN02-V.001, Source Documents 
(27D) Waste packaging logs: See M018, M019 and M219 in the Summation of Aspects of AK 
Summary Report: LA-MIN02-V.001, Source Documents 
(27E) Test plans/research project reports: See C186 and D028 in the Summation of Aspects of AK 
Summary Report: LA-MIN02-V.001, Source Documents 
(27F) Site databases: See C101, M222 and U004 in the Summation of Aspects of AK Summary 
Report: LA-MIN02-V.001, Source Documents 
(27G) Information from site personnel: See C001, C002, C005, C007, C010, C011, C014, C017, C018, 
C019,C020,C023,C031,C033,C035,C037,C038,C039,C040,C041,C047,C057, C061,C062, 
C064,C066,C067,C068,C069,C073,C082,C083,C085,C092,C098,C102,C104,C105,C108, 
C113, C117, C121, C129, C130, C131, C188, P109 and P110 in the Summation of Aspects of AK 
Summa_ry Re_l)_ort: LA-MIN02-V.001, Source Documents 
(27H) Standard industry documents: See D055 in the Summation of Aspects of AK Summary Report: 
LA-MIN02-V.001, Source Documents 
(271) Previous analytical data: See C113 and M002 in the Summation of Aspects of AK Summary 
Report: LA-MIN02-V.001, Source Documents 
(27J) Material safety data sheets: See C009, C121 and M154 in the Summation of Aspects of AK 
Summary Report: LA-MIN02-V.001, Source Documents 
(27K) Sampling and analysis data from comparable/surrogate Waste: NA 
(27L) Laboratory notebooks: See M281 in the Summation of Aspects of AK Summary Report: 
LA-MIN02-V.001, Source Documents 
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ConflnnaUonlnfonnaUon 
For the followina, when applicable, enter procedure title(s), number(s) and date(s) 
(28) Radiography: CCP Standard Real-Time Radiography (RTR) Inspection Procedure, 

CCP-TP...053 Revision 13, May 14 2013 
Visual Examination: NA 

(29) Comments: For a list of the waste characterization procedures used and date of respective 
procedures see the list of procedures on the attached CIS. 

Reviewed by AK Expert: YES 00 Date: 6/2612013 

Reviewed by STR (if necessary): YES 00 N/AD Date: 612612013 

Waste Stream Profile Fonn Certification: 

I hereby certify that I have reviewed the infonnatlon in this Waste Stream Profile Form, and it is complete and 
accurate to the best of my knowledge. I understand that this Information will be made available to regulatory 
agencies and that there are significant penalties for submitting false information, Including the possibility of fines 
and imprisonment for knowing violations. 

~\oi\~JA.._ ( .l ~ Veronica Waldram 8/1212013 
Signature of Site Project Manager Printed Name Date 

NOTE: {1) This waste stream currently consists of 266 55-gallon dnms (Includes pipe overpack containers) and 
73 85-gallon drums, totaling an estimated 79.2 cubic meters of waste, which Is equivalent to approxinately 3n 
55-gallon drums. 

(2) If radiography or visual examination were used to confirm EPA Hazardous Waste Numbers, attach 
signed Characterization Information Summary documenting this determination. 
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CCP-TP-002 Rev 28 
Effecllve Data 06/11112013 
CCP Reconcllllllon d OQOs lnl ReportiniJ Cl1aradlrizatlo Data 

CCP Characterization lnfonnation Summary Cover Page 

LA-MN02-V.001 Urt~----------~--------

:::-.- ......... t1la.f ? Date: ________ ....:.::Nl::.;"=---------
Date: ______ __:7:.:.:15120=:.:.:13,__ ___ __ 

SPM lign8lln c:erlllles that UYough Acceplable Knowledge testing a1CIIor analy&illlhal the waste idenlllied In this summay Ia nol COITOiive, lgnllable. rvaciiVII, or incornpiiiiJie 
wilt! the TSOF. 

A summary d lhe Acceplable l<rlciMedge regarding this waste stream containing specific lnl'orm8llon about the COII'OIIIvly, reacllvlly, lnllgnitabllly d lhe waste lllnlllm Ia 
includlld • an a1111c11ment to lhe waate Slleam Prolle Fonn. By raferwnce, thallnl'ormallon Ia includlld In this lol. 

Ll!t of prpcedu"' usecl: 

CCP·TP-053 Re¥.13 0511<1/13 CCP SlanCIMI Real-,._~ (RTR) lnspeclon Procedu,.. 
CCP·TP-053 Rev.12 08/22112 CCP SlanCIMI Real-,._ Redlognrphy (RTR) lrwpec:lion ~ 
CCP-TP-053 Re¥.11 07120111 CCP SlanCIMI Real-,._ Radiography (RTR) lnlpeC:IIon ~ 
CCP-TP-053 Rev.10 03104111 CCP Stlnc8tt Real-,._ Radiography (RTR) lnlpeCilon ~ 
CCP-TP-053 Rev. II OW3Cii10 CCP Stlnc8tt Real-,._ Recllography (RTR) lnlpeCilon Procedunl 
CCP·TP-053 Rev.8 06/30MO CCP Stlnc8tt Real-,._ RadiOgnlpllr (RTR) lnlpeCilon Procedunl 
CCP·TP-053 Rev. 7 111121«111 CCP Stlnc8tt Real-,._ Recllography (RTR) lnlpecllon Procedunl 

CCP-TP.(]83 Re¥.14 011101112 CCP Openlllng lhe HW! Eflicl8nc;y Neulmn Counlar Ullng NOA2000 
CCP-TP.(]83 Rev.13 0<1/11111 CCP Openlling lhe HW! B11c1encJ Neulmn Counlar Uaing NDA2000 
CCP· TP.(]83 Re¥.12 11117110 CCP Openlling the High Eftlclaney Neulmn Counlar Ullng NDA2000 

CCP·TP-103 Rev.11 0511e/13 CCP 0... ReiMwlng. 'IIIIIMing Md RtlpOIIIng Procedunl for the Hgh Eftlclaney Neulmn CounW -lhe Super High Eftlclaney 
NUnln Counlar Uaing NOA2000 

CCP-TP-103 Rev. tO 06/30rl1 CCP 0o11a RMiiiWing. 'IIIIIMing Md RtlpOIIIng ~for lie High Elliclancy NeuiRin Counlar and the Super High Elliclancy 
NUnln CounW Ullng NM2000 

CCP-TP-103 Rev. II 0311<1111 CCP Oolla RMiiiWing. 'IIIIIMing Md Reportng PraceciUnl for lie Hgh Elliclancy NUnln CounW Md ttw Super High Eftlclaney 

NeuiRln CounWUIIng NM2000 
CCP-TP-103 Rev.8 07112110 CCP Oolla RMiiiWing. Vtllldatlng and Repolltng Procedunl for ttw High Eftlclanc:y NUnln Counlar Ullng NOA2000 

Pmllcll.m!PWY ..... IQQQ&m 7 'ag· 

CCP-TP.Q01 Rev.21 OMIIIM3 CCP Prqec:t Level Oolla V8lldalion Md v.tlcallon 
CCP-TP.001 Re¥.20 081Z7112 CCP Prqec:t Level Oolla V8lldalion Md v.tlcallon 
CCP-TP.Q01 Rev. 111 121211110 CCP Prqec:t Level Oolla V8lldalion Md v.tlcallon 
CCP-TP.001 Rev.18 O&'OW'IO CCP Prqec:t Level Oolla VIIINIIon - V8rlllclliOn 

CCP-TP-002 Rev.28 011118113 CCP ~ldllllon ol OQOa Md Repolltng Cl&...,lz.allon Dala 
CCP·TP-002 Rev.26 02111113 CCP ~ldllllon ol OQOa Md Reparllng Cl&...,lzaliJii Dala 
CCP-TP-002 Rev.24 1212111'11 CCP ~ldllllon o1 DQOa Md Repolltng Cl&~• Oala 
CCP·TP-002 Rev.23 121211110 CCP ~ldllllon ol DQOa Md Reparllng a-tuaon Dlilll 
CCP·TP-002 Rev.22 06/30MO CCP ~......,.or DQOa Mil Reportng a. ..... lUillan o... 
CCP-TP-002 Rev.21 08/lloWII CCP ~itlllllloo1 ol DQOa and Repolllng Cl&aclllrlz81lol1 08111 

CCP-TP.oo3 Rev.111 11102/12 CCP Oolla l\niiiJIII for 83000. S4000. and S5000 a.-tzatlon 
CCP-TP.Q03 Rev.18 121211110 CCP Oolla An8lylll for 83000. S4DOO. Md S5000 Cl&aclilllzation 
CCP·TP.oo3 Rev.17 11.1011100 CCP Dlilll Analylla for 83000, S4000. and S5000 Clwacferlzdon 
CCP·TP.oo3 Rev. 18 10102107 CCP Dlilll Analylia for 83000, S4000. Md S5000 Cl'inciiiiiZIIIOii 

CCP·TP.o30 Rev.32 0111201'13 CCP CH TRU w-Cerlllc8llon Md WoNISIWOS 011111 EJ*Y 
CCP·TP.o30 Rev.31 11119112 CCP CH TRU W.... Cerlllc8llon Md WoNISIWOS 011111 E1*Y 
CCP-TP.o30 Rev.30 05121112 CCP CH TRU Willie CaGicllllon Md WoNISIWOS Dela E1*Y 
CCP· TP.o30 Rev.28 04128/11 CCP CH TRU W8118 Celtlloallon Md WoNISIWOS Oala E1*Y 
CCP-TP.o30 Rev.28 05112110 . CCP CH TRU Willie Cel1lllcdon Md WNISINOS Dela Enlly 
CCP-TP.o30 Rev.27 12114«111 CCP CH TRU W.... Celtlllcallon Md WoNISIWOS 0818 EI*Y 
CCP-TP-030 Rev.28 05127«111 CCP CH TRU Wllltll Cei1IIIC8IIOn Md WWIS Dlilll Ently 
CCP-TP-030 Rev.25 011221011 CCP CH TRU W.... Cenllcallon Md WWIS Delli Enby 

!!!!6e Cerllllallon: 

CCP-P0-001 Re¥.21 06131113 CCP T .......... W....Chal .... lzaliJii QuellyAallnnce Projaci.Pian 
CCP.p().001 Rev.20 011118/11 CCPT .......... W.... Cl& .... lzalloiiQuelly Aallnnce PmjeciPian 
CCP-P0-001 Re¥.19 12/29110 CCPT .......... W.... Chal .... lzalloiiQuelly- Prqec:t Plan 
CCP.p().001 Rev.18 06/30MO CCP T-...r*: W111t11 a.acatzlllon Quelly As8ul8liC8 Prqec:t Plan 
CCP-P0-001 Rev. 17 06123109 CCPT .......... W.... a..-tzaUon Qually AMurance Prqec:tPian 
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CCP-TP-002 Rev 28 
Etractlve Dale 0611912013 
CCP Reconcllallon of DQOs and Reporllng Claaaerlzallon Dala 

CCP-f'0.002 
CCP-f'0.002 
CCP-f'0.002 
CCP-f'0.002 
CCP-f'0.002 
CCP-f'0.002 
CCP-f'0.002 

CCP-P0412 
CCP-P0412 
CCP-P0412 
CCP-P0412 
CCP-P0412 
CCP-P0412 

Rev. XI 
Rev. :ze 
Re¥.25 
Re¥.24 
Re¥.23 
Re¥.22 
Re¥.21 

Rw.13 
Re¥.12 
R8¥.11 
Re¥.10 
Re¥.9 
Re¥.8 

CCP Characterization lnfonnation Summary Cover Page 

05131113 CCP T_,_WIIa Carlllcellon 1'*1 
0711<1111 CCP T-.nnk: W8a eara:ation 1'*1 
121211t10 CCP T-.nnk: Wsa Cera:alion 1'*1 
011130t10 CCP T-.anlc w .... Cer1lllc8llon Plln 
OW7/10 CCP T-.nnk: Wsa Cel1llcdon Plln 
\)1112110 CCP T--*' W8a Cel1llcalion Plan 
011li!IDII CCP T-.nnk: W8a Caltlcldion 1'*1 

011125113 CCPII..os Alemoa Nalianllll.8boniiDiy (I.ANL) lnlerface Dcxunent 
11«15112 CCPII..os A1emoa N8IICIW l.8boniiDiy (I.ANL) lnlerface Dcxunent 
1001112 CCPII..os A1emoa Nalionall.8boniiDiy (I.ANI.) lnlerface Dcxunent 
07108112 CCPII..os A1emoa Nalionall.8boniiDiy (I.ANI.) lnlalfiiCe Dcxunent 
01104112 CCPILos Alemoa Nallonllll.8boniiDiy (I.ANL) lnlerface Dcxunent 
121211t10 CCPII..os Alemoa Nallonlll.8boniiDiy (I.ANI.) lnlalfiiCe Ooalma1t 

C.ISOO) 
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CCP-TP-002 Rev 26 
Effective Date 06/19/2013 
CCP Reconciliation of DQOs and Reporting Characterization Data 

CCP Correlation of Container Identification 
Numbers to Batch Data Report Numbers 

Waste Stream· # LA-MIN02-V 001 

Container ID 
Number NDABDR RTRBDR VEBDR 

93588 1LANDA1787 LA-RTR2-13-0087 N/A 

93589 1LANDA1767 LA-RTR2-13-0087 N/A 

93593 1LANDA1767 I..A-RTR2-13-0087 N/A 

93597 1LANDA1767 LA-RTR2-13-0087 N/A 

9359& 1LANDA1767 I..A-RTR2-13-0087 N/A 

W;W 4.vz- Jim Eastham 
Signature of Site r"""VW'anager Printed Name 

(!.J:-5 ool.( 

1 

Load Transportation 
Management/ Headspace 

Overpack Gas 
Yes BDR 

No LA13FG2054 

No LA13FG2054 

No LA13FG2054 

No LA13FG2056 

No LA13FG2055 

7/512013 
Date 
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CCP-TP-002, Rev. 26 
CCP Reconciliation of DQOs and 
Reporting Characterization Data 

CCP RTRNE Summary of Prohibited Items and AK Confinnation 

'Vaste Stream Number: LA-MIN02-V.001 un~--------~1 ________ _ 

Does the Physical Fonn of 1he 

Container Number RTR Prohibited Items ..., VISUal Examination Prohibited Items •.1> 
Waste Match the Waste 
Stream Description as 

DetenninedbyAK 

See correlation of 
The physical fonn of the waste 

container ID numbers None of the containers in 
for list of remaining this lot had prohibited items 

VE was not used to certify any containers in this matches the waste stream 

drum numbers in this identified during RTR. 
Lot description as detennined by 

Lot 
AK. 

a. See Balich Data Repor1B 

b. If AJ< hu aaligned U134 to this waste atream, then any liquids In u- containers- prohibited HBms (not acceptable Ill 
theTSDF). 

Justification for the selection of RTR and/or VE: Containers in this waste stream were characterized 
using RTR. RTR was selected as the characterization method for the containers because the waste 
was previously packaged and RTR meets all the Data Quality Objectives for NDE for waste stream 
LA-MIN02-V.001. 

/W.i/_/ L 
~ .......... 1 ·Ln Jim Eastham 715fl013 

Site Project~ SignqWe Printed Name Date 

c..:c.s 00 r;-
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CCP-TP-002, Rev. 26 
CCP Reconciliation of DQOs and 
Reporting Characterization Data 

CCP Reconciliation with Data Quality Objectives 

WSPF# LA-MIN02-V.001 Lot# _ ___:. __ 

Sampling Completeness 

RTRNE: 
Number of Valid Samples: 5 Number of Total Samples Analyzed: _ _..;;;.5 __ 
Percent Complete: . 100 (QAO is 100%) 

NDA 
Number of Valid Samples: 5 Number of Total Samples Analyzed: 5 
Percent Complete: 100 (QAO is 100%) 

YININA Reconciliation Parameter 
1 y Waste Matrix Code. 
2 y Waste Material Parameter Weights. 

The Transuranic (TRU) activity reported in the BDRs for each container 
3 y demonstrates with a 95% probability that the container of waste contains 

TRU radioactive waste. 

4 N 
AK Sufficiency. Is there an approved AK sufficiency Determination for 
this waste stream? 

The data demonstrates whether the waste stream exhibits a toxicity 

5 y characteristic under Title 40 Code of Federal Regulations (CFR), Part 
261, Identification and Listing of Hazardous Waste, Subpart C, 
Characteristics of Hazardous Waste. 

6 y Does the waste stream contain listed waste found in 20.4.1.200 NMAC 
incorporating 40 CFR Part 261, Subpart D, Lists of Hazardous Wastes. 

7 y Waste stream can be classified as hazardous or nonhazardous. 

The overall completeness, comparability, and representativeness quality 
assurance objectives (QAOs) were met for each of the analytical and 
testing procedures as specified in the Sections C3-1 through C3-2 prior 

8 
to submittal of a waste stream profile form for a waste steam or waste 
stream lot. 

Completeness Comparability Representativeness 
Radiography y y y 

VE NA NA NA 
Comments: 
None 

U_//Uz/L Jim Eastham 715/2013 

Signature of Site Proj,9t Man8Qer Printed Name Date 

Page 9 of 59 



Waste Stream Profile Form: LA-MIN02-V.001 

SUMMATION OF ASPECTS OF AK SUMMARY REPORT: LA-MIN02-V.001 

Overview 

Waste stream LA-MIN02-V.001 consists primarily of inorganic particulate waste generated in 
TA-55. The waste is largely comprised of Transuranic (TRU) waste such as liquids and solids 
absorbed or mixed with absorbent (e.g., Ascarite, diatomaceous earth, kitty litter, vermiculite, 
Waste Lock 770, and/or zeolite). Examples of absorbed liquids include acids (e.g., hydrochloric 
acid, hydrofluoric acid, and nitric acid); carbon tetrachloride; ethylene glycol; kerosene; 
methanol; methylene chloride; silicone based liquids (e.g., silicone oil); tetrachloroethylene; 
tributyl phosphate; trichloroethylene; and various types of oils including hydraulic, vacuum 
pump, grinding, and lapping (mixture of mineral oil and lard). Solids mixed with absorbents are 
typically evaporator salts (i.e., nitrate salts). The waste is also expected to contain heavy 
metals such as cadmium, chromium, and lead. Liquids and solids not absorbed or mixed with 
absorbent are often cemented and disposed of separately in waste stream LA-CIN01.001. A 
small fraction of debris waste (mainly plastic packaging, metal packaging, personnel protection 
equipment [PPE], and secondary waste from repackaging) and metal fines may also be present. 
Any payload container consisting of more than 50 percent by volume of heterogeneous debris 
will be excluded from this waste stream. 

Based on a review of the AK, waste containers LA-MIN02-V.001meet the WIPP-WAC definition 
of TRU defense waste and can be categorized as items D, E, and G of the activities listed in 
Section 10101 (3) of the NWPA), and detailed in the Interim Guidance on Ensuring that Waste 
Qualifies for Disposal at the Waste Isolation Pilot Plant : 

• Defense nuclear waste and materials by-products management 
• Defense nuclear materials production 
• Defense research and development 

On a waste stream basis, the two predominant isotopes by mass for waste stream LA MIN02-
V.001 are Pu-239 and U-238 while over 95 percent of the total activity is from Pu-239, Pu-240, 
and Pu-241. 

The waste stream contains RCRA-regulated constituents and is assigned the following EPA 
HWNs: F001, F002, FOOS, D004, DOOS, D006, D007, D008, D009, D010,D011, D018, D019, 
D021, D022, D035, D038, D039, and D040. This waste stream does not include wastes 
containing or contaminated with PCBs. 

Based on the review of container documentation and documented waste management 
practices, no prohibited items are specifically identified in the waste stream. However, the 
presence of prohibited quantities of liquid due to dewatering or incomplete absorption is 
possible. Procedures also allowed containers greater than four liters, sealed with tape, to be 
used for waste packaging until Los Alamos National Laboratory (LANL) Waste Isolation Pilot 
Plant(WIPP)-approved procedures were implemented. Lead shielding is often used to increase 
handling safety, and thick shielding can obscure real-time radiography (RTR) observations. 
Additionally, based on interviews with site personnel performing visual examination (VE) and 
prohibited item disposition repackaging, internal cans (both shielded and unshielded) have been 
measured for dose rate during repackaging and found to contain waste with radiation levels 
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Waste Stream Profile Form: LA-MIN02-V.001 

exceeding 200 mrem/hr. Waste packages containing prohibited items identified during 
characterization activities will be segregated then dispositioned appropriately and/or repackaged 
to remove the items prior to certification and shipment. 

Waste packaging procedures for LANL waste streams have been modified several times since 
the beginning of recovery operations and containers in this waste stream include a variety of 
configurations with up to four layers of confinement. RTR will confirm TRUCON code LA212. 
However, TRUCON codes LA226, SQ212, SQ213, and SQ229 have been identified as suitable 
for individual containers in this waste stream. 

Waste stream LA-MIN02-V.001 meets the definition of waste materials that have common 
physical form, that contain similar hazardous constituents, and that are generated from a single 
process or activity. This waste stream was generated during T A-55 Research & 
Development (R&D)/fabrication and associated recovery, facility and equipment maintenance, 
decontamination and decommissioning (D&D), waste repackaging, and below-grade retrieval 
operations. 

This Summation of the AK Summary Report includes information to support Waste Stream 
Profile Form (WSPF) number LA-MIN02-V.001 for mixed absorbed waste. The primary source of 
information for this Summation is CCP-AK-LANL-006,Central Characterization Program 
Acceptable Knowledge Summary Report For Los Alamos National Laboratory TA-55 Mixed 
Transuranic Waste, Waste Streams: LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, LA
MIN04-S.001, Revision 12, December 12, 2012. 

Waste Stream Identification Summary 

Waste Stream Name: 

Waste Stream Number: 

Dates of Waste Generation: 

Waste Stream Volume- Current: 

Waste Stream Volume- Projected: 

Summary Category Group: 

Waste Matrix Code Group: 

Waste Matrix Code: 

TRUCON Content Number: 

Annual Transuranic Waste Inventory 
Report Identification Numbers: 

Absorbed Wastefrom TA-55 

LA-MIN02-V.001 

1979 to present 

377 55-gallon drums 1 

1 standard waste box (SWB) 

1 55-gallon drum per year 

S3000 - Homogeneous Solids 

Solidified lnorganics 

S3110, Inorganic Particulate Waste 

LA212, LA226, SQ212, SQ213, SQ229 

LA-MIN02-V.001 

1This waste stream currently consists of 266 55-gallons drums (includes pipe overpack containers 
[POCs]) and 73 85-gallon drums, totaling an estimated 79.2 cubic meters of waste, which is equivalent to 
approximately 377 55-gallon drums. 
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Waste Stream Profile Form: LA-MIN02-V.001 

Waste Stream Description and Physical Form 

Waste stream LA-MIN02-V.001 consists primarily of inorganic particulate waste generated in 
T A-55. The waste is largely comprised of TRU waste such as liquids and solids absorbed or 
mixed with absorbent (e.g., Ascarite [carbon dioxide], diatomaceous earth [silica, quartz], kitty 
litter [clay], vermiculite [hydrated magnesium aluminum iron silicate], Waste Lock 770 [sodium 
polyacrylate] and/or zeolite [aluminosilicate mineral]). Examples of absorbed liquids include 
acids (e.g., hydrochloric acid, hydrofluoric acid, and nitric acid); carbon tetrachloride; ethylene 
glycol; kerosene; methanol; methylene chloride; silicone based liquids (e.g., silicone oil); 
tetrachloroethylene; tributyl phosphate; trichloroethylene; and various types of oils including 
hydraulic, vacuum pump, grinding, and lapping (mixture of mineral oil and lard). Solids mixed 
with absorbents are typically evaporator salts (i.e., nitrate salts). The waste is also expected to 
contain heavy metals such as cadmium, chromium, and lead. Liquids and solids not absorbed 
or mixed with absorbent are often cemented and disposed of separately in waste stream LA
CIN01.001. A small fraction of debris waste (mainly plastic packaging, metal packaging, PPE, 
and secondary waste from repackaging) and metal fines may also be present. Any payload 
container consisting of more than 50 percent by volume of heterogeneous debris will be 
excluded from this waste stream (References COOS, C035, COSO, C094, C232, D007, D025, 
D032, D036, D041, D080, D083, M064, M142, M242, and M286). 

The waste stream meets the definition of waste materials that have common physical form, that 
contain similar hazardous constituents, and that are generated from a single process or activity. 

This waste stream was generated during TA-55 R&D/fabrication and associated recovery, 
facility and equipment maintenance, D&D, waste repackaging, and below-grade retrieval 
operations. 

Point of Generation 

Location 

Waste stream LA-MIN02-V.001 was generated at LANL in Los Alamos, New Mexico. The 
waste is stored at theTA-54 Material Disposal Area G (Area G). 

Area and/or Buildings of Generation 

All of the absorbed waste covered by this report originated from T A-55 R&D/fabrication and 
associated recovery, facility and equipment maintenance, D&D, waste repackaging, and below
grade retrieval operations. Container-specific records are reviewed for each container to verify 
the physical composition and origin of the waste stream inventory (References C154, C181, 
M222, and M242). 

Generating Processes 

Description of Waste Generating Processes 

Absorbed waste is generated by or originated from materials used during TA-55 R&D/fabrication 
and associated recovery, facility and equipment maintenance, D&D, waste repackaging, and 
below-grade retrieval operations described in detail below and includes (References D041 and 
D083): 
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Preparing ultra-pure plutonium metals, alloys, and compounds 

• Preparing (on a large scale) specific alloys, including casting and machining these 
materials into specific shapes 

Determining high-temperature thermodynamic properties of plutonium 

Reclaiming plutonium from scrap and residues produced by numerous feed sources 

Disassembling components for inspection and analysis 

Manufacturing of parts on a limited basis 

Processing mixtures of plutonium and uranium oxides for reactor fuels 

Pu-238 generator and heat source R&D, fabrication, testing, and recycling 

Sections 1 through 6,in the following discussion, correspond to the six operational areas. Each 
section describes the operations that generated waste assigned to the homogeneous waste 
stream. 

Sections 7 and 8 correspond to facility and equipment maintenance and D&D operations which 
are commonly performed in TA-55. These operations originate in the same areas and generate 
waste and materials that contain the same chemical and radiological contaminants described in 
Sections 1 through 6. 

1. Nitrate Operations 

The overall goal of the nitrate operations is to recover plutonium from scrap and residues, and 
produce a purified plutonium oxide product, or for conversion into metal. The primary feed 
sources for the nitrate operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical laboratory operations, and 
residues from other DOE facilities. Nitrate operations can be broken down into the following six 
steps (References C129, D008, and D036): 

• Pretreatment 
• Dissolution 
• Purification and Oxide Conversion/Refinement 
• Americium Oxide Production 
• Evaporation 
• Cement Fixation 

Pretreatment primarily includes physical methods used to separate scrap and residues for the 
next step-dissolution. It may include burning metal, thermal decomposition, crushing and 
pulverizing, incineration, scraping, or sorting. Historically, it also may have included calcination, 
caustic leaching, chemical separation (hydroxide or oxalate precipitation), distillation, filtering of 
liquids or oils, magnetic separation or passivation. The filtering of liquids or oils was performed 
under Oil Recovery from 1979 to 1989. Vacuum pump oils and other contaminated liquids from 
various operations were analyzed for nuclear material content. If they met the discard limit 
(DL)for plutonium, they were mixed with vermiculite and packaged in a drum for disposal. If the 
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liquids contained plutonium above the OL, they were filtered through a glass frit so as to meet 
the OL. Any plutonium residue caught in the filter was to be sent to recovery operations. Once 
in 1979, trichloroethylene was used as a diluent to reduce the viscosity of vacuum pump oil. 
Heavy metals were not used in the process but were expected to be present from equipment 
wear (References C130, 0008, 0036, and M057). After pretreatment, solids are sent to 
dissolution if plutonium concentrations are above the OL. If concentrations are below the OL, 
solids are sent to solid waste packaging. Plutonium bearing solutions are sent to purification if 
plutonium concentrations are above the OL. If concentrations are below the OL, solutions are 
sent to solid waste packaging (References 0008 and 0036). 

Dissolution includes various steps that generate plutonium nitrate solutions for feed into the 
purification step. Primary chemicals used in dissolution are nitric acid, calcium fluoride, and/or 
hydrofluoric acid. Filtered solids are either returned to the dissolution operation until plutonium 
concentrations are below the OL or sent to the vault for storage. Processed solids with 
plutonium concentrations below the OL are sent to solid waste packaging for disposal. 
Oebrisitems are disposed after removal of plutonium contamination above the OL. Non-acidic 
plutonium-bearing solutions are sent to purification. Acid solutions are sent to the evaporator 
(References 0008 and 0036). 

The Advanced Testing Line for Actinide Separations (ATLAS) facility is a technology 
development operation performed in the dissolution process. The mission of the ATLAS facility 
is to research, develop, and demonstrate state-of-the art methods to reclaim and purify actinides 
from contaminated scrap. The facility has the capability to recover actinides from a wide range 
of feed types including oxides, ash, pyrochemical salts, metal conversion residues, and other 
items such as metal, alloys, and sources. This line employs dissolution, feed treatment for 
anion exchange, eluate precipitation, purification precipitation, calcinations, and waste treatment 
technologies. Chemicals used in this process include aluminum nitrate, calcium fluoride, diethyl 
oxalate, ferrous ammonium sulfate, formamide, hydrogen peroxide, hydroxylamine nitrate, 
sodium hydroxide, sodium nitrite, urea, and ascorbic, formic, hydrochloric, hydrofluoric, nitric, 
and sulfuric acids (References C200, 0071, and P190). 

Purification and Oxide Conversion/Refinement consists of ion exchange, precipitation, 
calcination, and roasting and blending operations. The ion exchange operations use resin-filled 
columns to collect plutonium, which binds to the resin while impurities flow through the columns; 
an eluting agent (nitric acid and hydroxylamine nitrate) is then used to release purified plutonium 
in solution. The enriched solutions are then sent to oxalate precipitation. Calcination of the 
oxalate converts the plutonium to oxide form. The oxide is then screened and blended. The 
depleted liquids are sent to the evaporator after hydroxide precipitation. An alternative 
purification process involves peroxide precipitation to eliminate a select set of metallic 
impurities. The plutonium peroxide is then separated by filtration, redissolved in nitric acid and 
precipitated again as the oxalate. The calcined plutonium oxides are sent to the vault 
(References C129, 0008, and 0036). 

Americium Oxide Production begins with hydroxide precipitation of americium from the filtrate of 
the plutonium peroxide precipitation. The americium hydroxide then goes through dissolution, 
purification and packaging much like the plutonium nitrate operations, but without the refinement 
step. The processed material is sent to the vault for storage (References C129 and 0036). 

The Evaporator processes plutonium-poor liquids in order to re-concentrate plutonium, if 
possible, or to reduce the volume of liquid waste. These solutions are collected in tanks and 
sent to the evaporators in batches of up to 600 liters. The solution batches are then 

Page 14 of 59 



Waste Stream Profile Form: LA-MIN02-V.001 

concentrated to approximately 25 liter volumes called "bottoms." As the bottoms cool, salts (i.e., 
nitrate salts) precipitate out and settle on the bottom of cooling trays. After cooling, the bottoms 
are sent back to ion exchange if plutonium concentrations are above the DL or to cement 
fixation if concentrations are below the DL. Attempts are made to re-dissolve settled salts, but if 
this is not readily achievable, the salts are sent to dissolution if plutonium concentrations are 
above the DL or sent to cement fixation if concentrations are below the DL. Nitric acid is used in 
the evaporator to wash nitrate salts having a plutonium concentration above the DL. Spent acid 
waste is sent to the Radioactive Liquid Waste Treatment Facility (RLWTF). Heavy metals that 
might be present are concentrated in this operation (References C130, D008, and D036). 

Prior to 1992, some nitrate salts below the DL were not sent to cement fixation for 
immobilization but were packaged as waste. These salts were washed, vacuum dried (to 
reduce, but not eliminate, moisture content), double- (or triple-) bagged, and placed in 55-gallon 
drums. These salts are being remediated/repackaged in the Waste Characterization Reduction 
and Repackaging (WCRR) Facility with an inert absorbent material (e.g., zeolite, kitty litter). 
The minimum inert absorbent material to nitrate salts mixture ratio is 1.5 to 1. Containers of 
nitrate salt waste mixed with inert absorbent material are included in the mixed absorbent waste 
stream (References C230, C231, D089, D090, D091, and P198). 

The Cement Fixation process immobilizes aqueous and organic liquids with low plutonium 
concentrations and solids (e.g., evaporator bottoms, salts) from the six operational areas (e.g., 
nitrate operations) in cement. Historically, filtered solids and fines were also sometimes sent to 
cement fixation, but this is no longer done. Prior to 1988, the cement fixation process was 
performed throughout TA-55 using available glovebox space. Since 1988, the process has 
been performed in a dedicated glovebox. Liquids and solids are typically transferred to cement 
fixation in containers. Reagents used during this operation include cement accelerator, gypsum 
cement, nitric acid (pH adjustment), organic liquid emulsifier, Portland cement, silicone 
defoamer, sodium citrate retarder, sodium hydroxide, and phthalate and phosphate buffer 
solutions for pH meter calibration. The waste materials are commonly adjusted to a specific pH 
prior to mixing with gypsum or Portland cement. In the past, the cement was mixed in plastic 
bags or in various sized containers. Waste is now mixed directly into a 55-gallon drum attached 
to the glovebox. Any particulate matter is added during the stirring operation. Based on the 
review of the AK sources, contaminants of incoming materials may include chromium, lead, 
mercury, silver, acetone, benzene, butanol, carbon tetrachloride, chlorobenzene, chloroform, 
tetrachloroethylene, methylene chloride, methanol, pyridine, and xylene. Most of the wastes 
generated under this operation are classified as cemented wastes; although a small amount of 
debris waste is also generated (References C132, C171, C200, D008, D036, D050, D077, 
D078, and U005). 

2. Miscellaneous Operations 

R&D projects involve applied techniques and methods designed to study and improve 
operations associated with the purification, separation, extraction, recovery, and 
characterization of actinides (primarily plutonium). General types of these miscellaneous 
operations are described below. 

Actinide Chemistry R&D. Several small-scale R&D efforts utilizing analytical instrumentation, 
wet chemistry, and other miscellaneous laboratory techniques primarily focus on plutonium 
recovery. Examples of some of these efforts include: 
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• Fluoride sintering of plutonium oxide takes advantage of the presence of fluoride to aid 
the formation of a sintered mass of plutonium oxide powder at temperatures above 
700°C. 

• Chlorination of plutonium oxides involves oxides with tantalum chips from the former 
Rocky Flats Environmental Technology Site. Chlorination is used to recover plutonium 
from potassium chloride and sodium chloride matrices. 

• Processing of molten-salt extraction (MSE) salts generated at LANL and the former 
Rocky Flats Environmental Technology Site. 

• Recovery of plutonium from ash involving plutonium/thorium oxide mixtures. 

• Processing of neptunium oxide and metal to remove the protactinium (Pa) daughter in 
order to use the neptunium for Nondestructive Assay (NOA) standards. 

Process outputs from these operations may be sent to the vault, aqueous recovery, or cement 
fixation based on the OL (References 0009 and 0032) 

Experimental Oxide Characterization is conducted in Room 208 of PF-4 as an experiment 
designed to calculate the surface area and pore size distribution of a sample and to analyze the 
surface characteristics of the sample. Mixtures of helium and nitrogen are passed through a V
shaped cell to analyze the sample inside. With the exception of nitrogen and helium, no 
solvents or chemicals are used in this process. Process outputs from this operation may be sent 
to the vault, returned to the originating process/status (P/S) Code, transferred to aqueous 
recovery, or cement fixation based on the OL (References 0009 and 0032). 

The Analytical Chemistry Laboratory includes all analytical techniques performed in Room 124 
of the PF-4. Operations involve the analysis of plutonium and americium, Resource 
Conservation and Recovery Act (RCRA) metals, and trace metals. Originators provide 
samples, which are prepared for further analyses, such as inductively-coupled plasma (ICP) and 
x-ray energy spectroscopy (XES). Unused liquid samples are returned to the originator, sent to 
radiochemistry for counting, sent to aqueous recovery operations, cement fixation, or sent to the 
RLWTF (References 0008, 0009 and 0032). 

Laser Induced Breakdown Spectroscopy is a technique that uses a powerful laser beam which, 
when focused on a sample, vaporizes a portion of the sample and forms a plasma. The light 
emitted by the plasma is analyzed in an optical spectrometer and the elemental composition 
and concentration of the sample can be determined. The advantages of this technique include 
analysis without sample preparation or dilution and portability. In this operation, originators 
provide plutonium containing solids or solutions which are analyzed. After analysis, the 
remaining sample is returned to the originator (Reference 0032). 

Actinide Processing Demonstration is a hydrothermal processing technique that involves the 
reaction of aqueous/organic mixtures, pure organic liquids, or contaminated combustible solids 
(e.g., ion exchange resins, plastic filters, and cellulose rags) with water under supercritical or 
near supercritical (elevated temperature and/or pressure) conditions. Feed streams may be 
contaminated with acetone, butanol, carbon tetrachloride, chlorobenzene, chromium, dihexyl N, 
N-diethylcarbamoylmethylphosphonate, diisopropyl benzene, lead, methanol, methylene 
chloride, octylphenyl di isobutyl carbamoylmethyl phosphine oxide, and xylene. Effluents are 
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liquids, oxides, and salts. Organic components are oxidized to carbon dioxide. Nitrate 
contaminants are converted to nitrogen gas and some nitrous oxide. Components such as 
chlorine, sulfur, and phosphorus are oxidized and converted to acids or salts. Process outputs 
from this operation may be sent to the vault, returned to the originating P/S Code, or transferred 
to aqueous recovery or cement fixation (References C199, 0032, 0077, and M223). 

Electrochemistry operations examine the electrochemical behavior of actinide or actinide 
contaminated metal samples and compounds in aqueous and non-aqueous solutions. A wire is 
attached to the sample with conductive paint and the sample is mounted in epoxy. The surface 
is polished and then cleaned with ethanol. An electrochemical cell is assembled, including a 
reference electrode (such as saturated calomel), a counter electrode, the desired solutions, and 
a gas dispersion tube. The electrodes are attached to a potentiostat and the sample is 
polarized by the application of voltage to the working electrode. The residual solution is made 
more basic to precipitate the actinide. After settling, the liquid is decanted and the precipitate is 
filtered and dried. The filtrate is sent to Aqueous Recovery or to the RLWTF. After drying, the 
residue is scraped into a storage container and sent to the vault. The remaining samples are 
returned to the originating P/S Code (Reference C131 ). 

Materia/Identification and Surveillance involves the preparation of batches of plutonium oxide 
with well-established characteristics, and non-special nuclear material (SNM) impurities as 
desired to determine how these materials will interact with water in long-term storage. The 
preparation of the batches uses any combination of milling, blending, screening, calcining, and 
splitting to produce the desired plutonium oxide powders. Impurities such as alkaline, alkaline 
earth, uranium chlorides, metal oxides, hydroxides, fluorides, carbonates, nitrates, and sulfates 
are added as desired and the material is sent to the vault or other operations as needed 
(Reference C131). 

Long Term Storage and Compatibility Testing is an operation used to measure the chemical and 
physical changes that occur when plutonium metal or compounds (such as oxides) are placed in 
various storage configurations, in various gaseous environments, or in contact with process or 
commercial materials. Small Material Inventory Studies involve the loading of up to 10 grams of 
plutonium dioxide as well as non-special nuclear material impurities into containers. The 
containers are monitored for temperature, pressure and gas composition over time. The 
capability also exists to modify the gas composition at any given time. The containers are 
heated in a furnace to a temperature corresponding to self-heating of a normal storage 
container loaded with nuclear material. The plutonium oxide is supplied by the vault or the 
Material Identification and Surveillance (MIS) process. The purpose of this process is to 
understand any changes or reactions that might occur in long-term storage of nuclear material. 
The gas monitoring is accomplished using mass spectrometry or gas chromatography. At the 
conclusion of testing, the containers and materials are submitted for analysis, returned to MIS, 
or sent to the vault (References C131 and 0009). 

Compatibility tests, which are no longer performed, were similar to the long term storage tests, 
except that (1) tests were prepared with process or commercial materials in contact with the 
plutonium metal or compounds and stored in the glovebox, (2) the storage containers didn't 
have a thermocouple, (3) the container may not have been monitored by an automated data 
acquisition system, and (4) the container had a volume up to 1.3 liters. Materials involved 
include plutonium metal, alloys or compounds, process or commercial materials (including liquid 
solder [gallium, indium, and tin], glycol, silicone grease, Sylgard 184 (a silicone encapsulant), or 
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cellular silicone), and the following gases which were used as atmospheres in the storage 
containers: helium, hydrogen, or the constituents of air. The test materials were sent out for 
analysis after the tests. 

Gas cylinders were attached to a manifold through a two-stage regulator and not used in the 
gloveboxes (References C131 and D009). 

Standard Fabrication originated as Pyrochemical Matrix Studies conducted from 1986-1992 
involving rod milling prior to screening. This operation had two objectives: (1) blending large 
batches of homogeneous plutonium oxide for pyrochemical operations, and (2) blending similar 
batches for dissolution in nitrate operations. The operation changed in August 1992 when a 
need developed to blend oxides to provide feed material for making NDA standards. From 
February 1995 to the present, the operation changed again, with the objective of determining 
the effect of high purity oxide, salt, and metal matrices on the accuracy of NDA measurements. 
Operations involve crushing, pulverizing, blending, roasting, and sieving. The results are used 
to determine protocols for handling and processing the matrices and to correct bias 
measurements. The product material consists of high-purity oxide standards for use at LANL 
and throughout the DOE complex (References D009 and D032). 

Metallography Operations characterize the microstructure of metallic or ceramic pieces and 
establish the quality and effectiveness of welds. Materials examined consist of plutonium and 
uranium carbides, nitrides, and oxides, as well as zirconium and tantalum alloys, and stainless
steel. Metal pieces (pellets) are cut with a diamond saw. Ceramic and metal pieces are 
subjected to grinding with standard metal grinding media (e.g., papers impregnated with silicon 
carbides and diamond). The materials are cleaned, polished, and etched with several different 
chemical compounds. The spent chemicals are sent to aqueous recovery, to the RLWTF, or 
mixed with absorbent. The plutonium and uranium carbides, nitrides, and oxides are returned to 
the vault (References D009 and D032). 

Electrolytic Decontamination conducts various electrochemistry R&D experiments in Rooms 
105, 106, 112, 208, 209, and 210. Electrochemistry methodologies are designed to 
decontaminate items, replace operations that produce large amounts of waste, or enhance 
chemical reactions. Process inputs are from the vault. The process involves uranium 
decontamination of disassembled weapon components from various sites with various levels of 
surface contamination with plutonium. The operation is strictly an aqueous process in which an 
alkaline solution is reacted with the components to precipitate uranium. A stainless-steel 
cathode is used; therefore, corrosion is not an issue and the electrolyte is not degraded. 
Significant amounts of metal could be stripped in a short period of time. The precipitated 
solution comprises either uranyl hydroxide or uranyl sulfate, which is then dried for mass 
balance. The distillate contains small amounts of uranium. Rinse water is discarded to the 
RLWTF. Outputs from the process are directed to the vault or cement fixation (References 
D009 and D032). 

Waste Management Operations (P/S Code WM) is currently limited to waste generated from the 
TRU solid waste management operation in Room 432. This practice has been in place since 
the beginning of 1993. Room trash boxes from PF-4 have always been handled as low-level 
waste (LLW). However, when the boxes were assayed to verify contamination levels, some 
were determined to be TRU waste. These boxes of room trash were diverted to Room 432 for 
repackaging as TRU waste. From May 1987 through 1992, these boxes were tracked using P/S 
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Code XO or XO (Inactive or unspecified P/S material) and ultimately designated as having 
originated in P/S Code WM. These codes were changed to P/S Code WM after 1992 
(References D009, D032, and 0077). 

Additional controls were placed on room trash after 1992 and continue to the present. Trash is 
assayed with the Multiple Energy Gamma Assay System (MEGAS). When a container is 
rejected because of MEGAS data, the rejected container is returned to the originator for removal 
of any "hot" item(s). This operation also allows greater control to prevent discarding regulated 
materials (e.g., RCRA constituents) in room trash. PIS Code XO indicates waste materials 
contaminated with RCRA constituents that are generated within specific rooms but cannot be 
associated with an individual P/S Code in that room. P/S Code XO is designated for waste 
materials that cannot be associated with a specific room, such as a hallway, mezzanine offices, 
restrooms, change rooms, basement, pump rooms, and trolleys. The waste from all these 
areas, except the pump rooms and trolleys, would be LLW and no RCRA constituents are 
associated with the waste. P/S Codes XO and XO are considered interchangeable because of 
the difficulty in distinguishing them on container paperwork and their inconsistent use by waste 
generators (References C037, 0009, and 0077). 

Material Management Operations (PIS Codes M1, M2, MM, and M4) are used to introduce and 
remove items from the glovebox line. TRU waste typically associated with bag-out operations 
(e.g., stubs, tape) is packaged with other waste items and assigned Hazardous Waste Numbers 
(HWNs) based on the P/S Code from which the waste originated. Waste generated in the 
material management rooms is associated with glovebox maintenance operations. No other 
operations are conducted in these rooms (Reference D009). 

The Non-Confirming Drumsoperation occurred from April 1989-April 1991 in Room 432. This 
operation was established to provide a mechanism for dealing with TRU drums that did not 
confirm TA-55 characterization information (e.g., recorded weight or nuclear material content). 
Non-confirming drums were temporarily set aside until such time as personnel could reprocess 
them under waste management operations to correct the non-confirming condition. After April 
1991, non-confirming drums were dealt with immediately, and this operation was no longer 
needed (Reference D032). 

Extraction/Separation Studies is no longer active, but involved the processing of actinide 
hydroxide cakes generated from chloride and nitrate operations. Research in this area also 
contributed to the development of sensors and instrumentation for online chemical analysis, and 
improvements in the purification operation. The R&D operations were non-routine and 
developmental in nature. The operations involved research, process development, small scale 
trouble-shooting, and occasionally preparation of various isotopes and isotopic mixtures of 
plutonium, uranium, americium, and neptunium (Reference D032). 

Non-Aqueous Dissolution/Extraction Operations is no longer active, but involved the dissolution 
of actinide compounds and actinide-containing matrices in superacid media. The superacid 
solutions were evaporated to leave solid products that were analyzed by a variety of methods. 
The study of the organometallic chemistry of uranium and thorium in non-aqueous solvents 
consisted of a variety of small-scale organoactinide operations. The organoactinide operations 
were designed to study the synthesis of new actinide compounds in non-aqueous media. 
These operations also examined the characterization and reaction chemistry, and considered 
applications to existing actinide processing technology. Other non-aqueous operations 
supported fundamental and applied actinide chemistry research, by preparing solvents and 
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reagents for the synthesis of new compounds, and characterization and analysis of new 
chemical compounds using wet chemistry methods and analytical 
instrumentation(Reference D032). 

Measurement/Detection Operations and Studies is no longer active, but involved the inspection 
of oxides and metals. Materials were retrieved from the vault, brought to the glovebox, 
inspected, assayed by a non-destructive method, and sampled if necessary, then repackaged 
and returned to the vault. Assay methods included XES, laser-based, Raman and high 
resolution emission spectroscopy as well as other spectroscopic techniques. In addition to 
elemental and isotopic analyses, other measurement studies were designed to determine the 
surface area and pore size distribution of a sample and to analyze its surface characteristics. 
These studies produced only standard gloveboxwaste (References C131, D009, and D032). 

Halogenation Studies is no longer active, but involved the fluorination of samples containing 
plutonium residues. A gas flow loop was used to pass a fluorinating agent through a gas-solid 
reactor where plutonium in the solid residue reacted chemically to form solid plutonium 
tetrafluoride or gaseous plutonium hexafluoride. Gaseous plutonium hexafluoride was trapped 
in a cold trap, distilled, and reduced to plutonium tetrafluoride. Separation operations involving 
experimental chlorination operations were similar to the fluorination procedures. A gas loop was 
used to flow carbon tetrachloride and perchlorocarbons through a gas-solid reactor to chlorinate 
plutonium oxides to form recoverable plutonium compounds. These studies produced only 
legacy waste (References D009 and D032). 

3. Special Processing Operations 

Special Processing includes operations for material type(MT) 42 and R&D for MT 52. Because 
processing MT 42 is a smaller-scale version of the recovery operations used for MT 52, MT 42 
processing has four main recovery steps (References D01 0 and D030): 

• Head-end operations 
• Nitrate ion exchange operations 
• Chloride ion exchange operations 
• Pyrochemical operations 

Only head-end operations are covered here. Nitrate ion exchange operations are covered in 
Section 1. Chloride ion exchange operations and pyrochemical operations (Direct Oxide 
Reduction, Molten Salt Extraction, and Electrorefining) are covered in Section 5 (References 
C131, D010, and D030). 

Head-end Operations includes pretreatment which may include sorting, crushing, and/or 
pulverizing feed materials prior to being fed into later operations. A separate pretreatment 
procedure is the decladding of plutonium-beryllium (Pu-Be) sources. The Pu-Be metal alloy is 
removed from the sources, which are then entered into the chloride line for plutonium recovery 
along with other materials (References D007 and D028). The next operation is to leach or 
pickle items such as tools, labware, crucibles, and ash in nitric, hydrochloric, or hydrofluoric 
acids to remove recoverable plutonium. Plutonium oxide is typically calcined in nitrate and 
chloride operations to oxidize any metallic plutonium prior to dissolution. Combustible wastes 
are burned and the ash sent through the rotary calciners to remove incompletely oxidized 
organic material (References D010 and D030). 
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All wastes generated by MT 52 R&D operations are replicated for MT 42, but carry different P/S 
Codes to differentiate and identify the radio nuclide content of the waste. Outputs from Special 
Processing include high purity metal for casting and machining (References 0010 and 0030). 

4. Metal Operations 

The main goal of metal operations is to transform the high purity metal produced primarily by 
pyrochemical operations into alloyed metal shapes. On-going metal operations include metal 
casting, machining/metal work on various metals, extrusion, surface preparation, oxidizing, 
surveillance machining, accelerated aging, impact testing, fuel fabrication, assembly, recovery 
and extraction, physical property testing, burst testing, special recovery, thermal 
hydride/dehydride, research alloy preparation, and welding (References C131, 0011, and 
0029). 

Casting is a process that receives plutonium metal from pyrochemical operations or Special 
Processing Operations depending on material type, or from other sources. The metal is 
combined with other metal from different sources to produce a product metal that meets purity 
specifications. Specification metal is then cast as a prealloyed feed aliquot at which time 
gallium metal is added. It is analyzed chemically in-line to determine the proper gallium content 
and the metal is placed into in-line storage. Metal is pulled from in-line storage to cast into 
shapes. Shapes generated by this process are sent to machining, various P/S Codes for 
testing, plutonium standards extrusion, reduction to metal or salt stripping. Plutonium oxide 
byproduct is sent to aqueous recovery (References 0011 and 0029). 

Machining involves a variety of operations on cast parts obtained from Casting. Machining 
operations include turning, milling, grinding, and boring. The objective of the machining 
operations is to bring the parts to their formal dimensional specifications. Operations within 
machining use dry machining techniques. Cleaning solvents were used in machining operations 
in the past, and still are occasionally used, although with less-hazardous substitutes. Freon TF 
is used to remove oil from turnings (degreasing) before they are sent to recovery. Tetra
chloroethylene is used to degrease metal parts after they are machined. Machined parts are 
sent to assembly operations or the vault. Scrap metal and turnings are sent to salt stripping and 
casting for recovery/reuse (References 0011 and 0029). 

Plutonium Standards Extrusion uses high purity metal ingots from casting or machining which 
are placed in an extruder. The extruder is operated to produce a metallic wire that is cut into 1 
gram pieces. Each 100 gram lot of wire pieces is sealed in a stainless-steel storage container 
for later packaging and shipment as required. The extrusion system consists of a hydraulic 
press and a microprocessor controlled hydraulic pumping system including a 0.156 inch 
diameter extruding die. The entire operation is performed in an inert glovebox to prevent 
oxidation of the metal. Plutonium standards are sent to the vault for storage (Reference C131 ). 

Plutonium Surfaces studies receive samples from other operations and characterize them by 
the Sievert's Equilibrium System, x-ray, and other physical examinations. These methods can 
determine pressure-composition-temperature curves for actinide hydride/deuteride compounds 
or prepare samples of these compounds. These techniques also determine structures of 
actinide samples and measure helium release in aged plutonium. The samples may require 
mounting prior to characterization. Samples are returned to the originating PIS Code or to the 
vault (Reference C 131 ). 
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Uranium Conversion involves the oxidation of uranium metal in air or a controlled oxygen 
environment at temperatures up to 1,100° C in a glovebox environment. The uranium pieces 
are usually received from the vault. The metal may be cut into pieces to fit into the crucible, 
which is then placed in the furnace and heated to the desired temperature in a slow flow of 
oxidizing gas. The oxide powder is then rod- or ball-milled to reduce particle size. It is then 
placed in a bottle before being removed from the glovebox line and transferred to the vault 
(References C131 and 0011). 

Surveillance Machining focuses on receiving metal shapes and machining the required metallic 
samples for a variety of analyses that can document what changes may or may not have 
occurred in the shaped item over its lifetime. The turnings are ultimately oxidized, while 
classified shapes and miscellaneous metal go to a variety of operations or to the vault 
(Reference C131). 

Accelerated Aging of Plutonium is similar to casting and machining. Plutonium and other 
actinide based metals and materials are cast, machined, and inspected in the Actinide 
Research Machining Glovebox in the 300 wing of PF-4. This program employs Pu-238 to 
rapidly age weapons-grade plutonium, permitting accelerated self-irradiation induced changes in 
the material as a function of time. The Pu-238 enrichment level of weapons grade plutonium is 
performed at approximately 5 to 7.5 percent by weight. The Pu-238 is blended with the 
weapons-grade plutonium during the casting operation. Machining operations include turning, 
milling, grinding, and boring. Unlike machining, Freon TF is not used to degrease metal chips 
and turnings. However, trichloroethylene is used to clean machined parts. Machined parts are 
sent to metallography for testing. Plutonium scrap and turnings are sent to Casting and Salt 
Stripping for reuse/recovery. Oxide from casting is sent to Roasting and Blending for further 
processing (References C131, 0011, 0081, and P189). 

The Impact Test Facility uses a 7-inch gas gun and a 40-millimeter (mm) powder gun. The 7-
inch gun is used for Pu-238 experiments, such as heat source impact testing and impact testing 
of Pu-238 capsules in graphite blocks. The entire test is conducted in a tube so that the 
material is contained. The entire tube with contents is transferred back to Nuclear Material 
Technology (NMT) -9 forrecoveryelsewhere in PF-4. No TRU waste is generated from the 7-
inch gun experiments under normal circumstances. The 40-mm gun enables the experimenter 
to generate data on materials in high stress environments. During the test, a projectile 
propelled to hypervelocity by a charge of smokeless powder, strikes an instrumented target 
contained within a glovebox. The target is shattered into macro and microscopic pieces during 
the impact and the projectile is arrested by a series of stopping plates. Target materials can 
range from surrogate materials to actinides. Post test, the remains of the target material, 
projectile, instrumentation, and stopping plates are removed as waste or are reused 
(References 0011 and 0029). 

The Kolsky Bar Test Facility is a gas gun operation for physical property testing.A 
stainless-steel bar with plastic seals at each end is fired by gas pressure down a stainless-steel 
barrel that strikes a target, usually plutonium. Behind the target is another stainless-steel bar 
instrumented with sensors. This bar is butted against a plastic wrapped lead brick at the back of 
the chamber. Wastes include rags, HEPA filters, and gloves. The rags generated by this 
process may contain some lead/lead oxide from cleaning operations. The barrel is cleaned with 
a cotton swab. No solvents are used. Residual plutonium is returned to the originating PIS 
Code (References 0011 and 0029). 
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Fuel Fabrication entails the development of reactor fuel. Enriched uranium oxide, depleted 
uranium, and/or plutonium oxide is blended and mixed with graphite and stearic acid. The 
blended mixed oxide is then pressed into briquettes. The briquettes are heated, size reduced, 
and pressed into pellets. The pellets are heated/sintered and inspected. Grinding may be 
necessary to meet specifications. The accepted mixed oxide fuel pellets are transferred into the 
cladding glovebox. The cladding tube is held in a lathe while the pellets are pushed into the 
cladding with a pushrod. A stainless-steel shroud tube is placed in the cladding tube prior to 
insertion of the pellets. A spring and end cap is placed in the open end of the cladding tube, 
and a tungsten inert gas (TIG) weld is made at the joint between the end cap and the cladding. 
Cladding, spring, and end cap are stainless-steel. Bonding of the fuel is done with either helium 
or sodium. Any excess sodium is reacted with Dowanol80 (a long chain alcohol) to form a 
stable sodium salt, which prevents metallic sodium from entering the waste streams. As a result 
of the current effort in mixed oxide fuel development, the issue of gallium removal becomes 
important. Completed fuel rods are sent to the vault for storage prior to distribution. Oxides and 
rejected pellets are sent to aqueous recovery or the vault (References D011 and D029). 

Assembly Operations involves bringing nuclear material out of the glovebox and encapsulating it 
in a cold container. This outer container can be a bolted assembly or a welded assembly using 
electron beam, pressurized inert-gas metal arc, TIG, or laser welding techniques. No solvents 
are used. Wastes include aluminum foil, plastic bags, and gloves. The waste generated from 
this process is nearly always LLW, but some TRU waste may be generated. The assembled 
containers are sent to the vault for storage (References D011 and D029). 

The Advanced Recovery and Integrated Extraction System (ARIES) is a demonstration 
operation, which receives and disassembles pits, plutonium hydrides and metallic plutonium, 
from which it produces plutonium metal or oxide powder. The product is canned for long-term 
storage. Wastes include plutonium-contaminated debris waste. Operation of the ARIES 
Electrolytic Can Decontamination System decontaminates the external surfaces of canned 
plutonium using an electrolytic decontamination system. An electrolyte (sodium sulfate) and 
water are used in the system in a recycle mode. Sodium hydroxide is used for pH control. 
Wastes include electrolyte and water solutions contaminated with plutonium. This liquid waste 
is sent either to cement fixation or to the RLWTF at TA-50. The plutonium metal and oxide 
powder is sent to the vault (References D011 and D029). 

Physical Properties is a procedure that describes techniques for the study of physical properties 
of alloys, including the structural, magnetic, electronic, and metallurgical properties of actinide 
metals, alloys and compounds from various operations. A muffle furnace with an argon 
atmosphere is used for testing sample homogeneity or compatibility, and for temporary storage. 
Measurements include dilatometry (thermal expansion) and electrical resistivity. A Carver press 
is used to produce sample wires and pellets. The process takes place in Room 113, glovebox 
G 187. The actinide metals, alloys, and compounds are returned to the originating P/S Code 
(References D011 and D029). 

Burst Testing involves the placement of hemi-shells on a test stand. A buffered test solution is 
pumped into the shell, pressurizing it until it bursts. Strain gauges monitor the deformation of 
the shell. The test solution is sodium tetraborate and sodium hydroxide and is filtered and 
reused. The solution is eventually discarded in the caustic waste line to the RLWTF at TA-50. 
Strain gauges have electrical contact points that are tin-lead solder. No solvents are used. The 
tested hemi-shells are sent to the vault for storage (References D011 and D029). 
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The Special Recovery Line (SRL) conducts pit disassembly on pits which are contaminated with 
tritium. Tritium is recovered if it is above a specified activity. Separation of pit components is 
done using a special abrasive cut-off wheel. The pit is cut in half, and the shells are cleaned 
with copper wool and Freon TF. Scrap is sent to recovery or to waste management depending 
on whether the material is SNM or not. After the shells are cleaned with the copper wool and 
Freon TF, they are placed in an ultrasonic bath for cleaning using product SF-21. Tritium
contaminated water is collected and poured over zeolite absorbent for disposal. Small-scale 
decontamination of tritium-contaminated plutonium and other SNM is done in the SRL furnace. 
The SRL furnace area consists of different sections, including metal handling, tritium removal 
furnace, equipment for collecting tritium liberated in furnace, and effluent treatment system. The 
procedure that describes the operation of the furnace and furnace gas treatment system 
contains no details on disposition of output materials, or post-run cleaning operations. 
Plutonium, uranium, and tritium are sent to the vault for storage. Plutonium metal is also sent to 
casting, machining, or salt stripping for reuse/recovery (References 0011 and 0029). 

Thermal Hydride/Dehydride: 

a) Plutonium Hydriding System. The plutonium hydriding process studies the reactions of 
plutonium alloys and other actinides with hydrogen and other gases. The process takes place 
in Room 114, glovebox 110, and uses no chemicals other than the gases. The plutonium alloys 
and actinides are returned to the originating P/S Code (Reference 0029). 

b) Operating the Hydride-Oehydride Systems. The hydride-dehydride operating procedure 
describes how to safely form plutonium hydride, and then to decompose it to plutonium metal. 
Three phases are involved: phase one uses hydrogen gas in large amounts and dehydriding is 
done in a separate reactor. Phases two and three use a closed loop, minimal hydrogen gas, 
and a single reactor. The process takes place in Room 114, GB 116, GB 119 and GB 154. No 
chemicals are used besides the gases. The plutonium metal is sent to the vault for storage 
(Reference 0029). 

Welding operations fall into two categories: encapsulation of radioactive isotopes and other 
welding operations. Two methods of welding are employed: a gas tungsten arc welder and an 
electron beam welder. Encapsulation of radioactive isotopes involves placing the isotope to be 
sealed into a stainless-steel capsule and subsequently welding the capsule closed. The exterior 
of the capsule is cleaned with Freon TF. The Freon TF is allowed to evaporate; hence no 
wiping of the capsule surface with rags is required. Other welding operations include welding of 
plutonium samples on vanadium in an argon atmosphere, brazing gold to repair platinum frits, 
welding titanium to repair titanium boats, and welding of aluminum. No welding of lead occurs. 
Welding outside of the glovebox line is also done under this P/S Code. The welded parts are 
either returned to the originating P/S Code or sent to the vault for storage (Reference 0029). 

5. Pyrochemical and Chloride Operations 

Pyrochemical operations include metal preparation, metal purification, and ancillary metal 
production operations (chloride operations and metal oxidation). Pyrochemical outputs are most 
often high-purity metal feed materials for metal operations (References 0011 and 0028). 

Metal preparation includes the following: 

In the single pass Direct Oxide Reduction (OOR) operation, plutonium oxide and calcium metal 
are reacted in molten calcium chloride (CaCI 2 ) to produce plutonium metal. The reaction is 
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conducted in a magnesium oxide (MgO)crucible. After cooling, a plutonium metal button is 
removed by breaking the crucible. A layer of salt above the button contains unreacted oxide 
and metal shot, which is sometimes recovered by heating with addition of fresh salt plus calcium 
metal (Reference 0028). 

Multiple-Cycle Direct Oxide Reduction (MCDOR) is used to minimize the salt waste. During the 
MCDOR operation, the molten salt is regenerated by sparging the calcium chloride-calcium 
Oxide (CaCI2-CaO) mixture with chlorine gas between multiple plutonium metal production runs. 
After approximately five cycles of metal production, the mixture is cooled and the salt and metal 
phases are separated. The plutonium metal is sent to casting or electrorefining. Impure 
plutonium metal is sent to molten salt extraction. Salts and crucibles above the DL are sent to 
chloride operations or the vault. Salts and crucibles below the DL are sent to solid waste 
packaging for disposal. Caustic solution from the chlorine off-gas scrubber is sent to chloride 
operations or the RLWTF (References 0011 and 0028). 

Metal Preparation Line is no longer active, but produced plutonium metal from fluoride salts. 
Hydrogen fluoride gas was reacted with plutonium oxides obtained from calcination of oxalate or 
peroxide precipitates from the aqueous nitrate or chloride process lines. The plutonium fluoride 
was further reacted with calcium metal to produce plutonium metal, which could then be 
recovered as a small globule, or button, by breaking the crucible. This operation generated only 
legacy waste (References 0011 and 0028). 

Metal purification operations include the following: 

MSE is used to separate americium and the more reactive elements such as rare earth 
elements, alkali metals, and alkaline earth metals from plutonium metal (Reference 0048). This 
operation is employed only if the americium content is greater than 1 ,000 parts per million 
(ppm). In the original operation (from 1979 to 1988), magnesium chloride (MgCb) was added to 
the impure plutonium metal in a eutectic mixture of sodium chloride (NaCI) and potassium 
chloride (KCI), contained in a MgO crucible, and heated to 750°C. The MgCb oxidized 
americium to americium chloride although some plutonium was also converted to the chloride 
salt form. In 1988 and continuing to the present, the MSE operation uses CaCI2 , NaCI, KCI, and 
plutonium chloride (PuCb) produced by in-situ chlorination in a tantalum or MgO crucible. 
Ninety percent of the americium and ten percent of the plutonium are transferred from the feed 
metal to the salt. After cooling, the salt and metal are mechanically separated. The salts and 
crucibles above the DL are transferred to the vault or chloride operations. Salts and crucibles 
below the DL are sent to solid waste packaging for disposal. The plutonium metal is sent to 
electrorefining or metal oxidation. Caustic solution from the chlorine off-gas scrubber is sent to 
chloride operation or the RLWTF (References 0011 and 0028). 

The Electrorefining (ER) operation takes impure metal from the MSE and DOR/MCDOR 
operations and produces high purity plutonium metal. Impure plutonium is cast as an anode, 
which is then placed in a MgO crucible with a salt mixture, a metal cathode (typically tungsten), 
and a seeding reagent that is MgCb, NaCI, or KCI. After the anode and salt are melted, current 
is applied to the system, and plutonium at the anode is oxidized to plutonium ions that travel to 
the cathode and are reduced back to the metal state. Impurities in the original plutonium anode 
that are more electropositive or have a greater negative free energy of formation than plutonium 
(including barium and americium) dissolve and remain in the salt, while impurities more 
electronegative than plutonium (including cadmium, chromium, lead, and silver) remain in the 
anode. After cooling, the crucible is broken and the residues are physically separated from the 
high purity product metal. Anode heels were sent to pyroredox from 1984 to 1986. Currently, 
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salts and crucibles above the DL are sent to chloride operations or the vault. Salts and 
crucibles below the DL are sent to solid waste packaging for disposal. Purified plutonium is sent 
to casting and the vault. Caustic solution from the chlorine off-gas scrubber is sent to chloride 
operation or the RLWTF (References D011 and D028). 

Ingot Casting is included in the Electrorefining section of pyrochemical operations. Metal is 
melted in a MgO crucible to cast the ingot (References D011 and D028). 

From 1987 to 1989, secondary solvent metals such as cadmium, bismuth, lead, and gallium 
were added to experimental studies of the ER operation (References D011 and D028). 

Ancillary metal production operations include the following: 

Chloride Operations: 
The overall goal of chloride operations is to recover plutonium from scrap and residues and 
produce a purified plutonium oxide for conversion to metal. The feed sources have included 
plutonium residues from pyrochemical operations, Pu-Be neutron sources, analytical chemistry 
laboratory solutions, and residues from other DOE facilities. Chloride operations can be broken 
down into the following four steps (Reference D007): 

• Pretreatment 
• Dissolution 
• Purification 
• Hydroxide precipitation 

Pretreatment for chloride operations is discussed in the Head-end Operations section of special 
operations (refer to Section 3). 

Dissolution uses hydrochloric acid to leach and dissolve plutonium from salts, scrap, crucibles, 
residues, and various solutions, including solutions from the analytical chemistry laboratory. 
Enriched solutions undergo further purification and solid wastes are discarded as debris waste 
or sent to cement fixation in nitrate operations (refer to Section 1) (Reference D007). 

Purification includes solvent extraction, ion exchange and oxalate precipitation, depending on 
the chemical nature of the material to be purified. I on exchange columns are used to collect 
plutonium and to separate plutonium from impurities. Enriched solutions may be further treated 
with oxalic acid to precipitate plutonium oxalate. The resulting plutonium precipitate is sent to 
nitrate operations to be calcined and eventually to the vault. The liquid solution (filtrate) goes to 
hydroxide precipitation for further processing. Solid wastes are discarded as debris waste or 
sent to cement fixation for immobilization. Tetrachloroethylene, which was used in the solvent 
extraction process until 1992, contaminated the debris waste and the liquid waste absorbed in 
vermiculite (Reference D007). 

Hydroxide Precipitationtakes plutonium in filtrate solutions from the purification steps and 
precipitates it with potassium or sodium hydroxide. Heavy metals are concentrated in the 
plutonium-rich hydroxide cakes. The sources of heavy metals vary but may include one or more 
of the following: (a) feed materials that consist of or contain these metals; (b) leaching of 
chromium from stainless-steel equipment components; or (c) the use of silver salt (until1994) in 
the measurement of chloride content. The resulting plutonium-enriched hydroxide cakes may 
become feed material for nitrate operations, be returned to the dissolution step for re-
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processing, may be sent to cement fixation for immobilization, or may be discarded as solid 
waste if they meet the approved Ols. Liquid meeting the TA-50 Waste Acceptance Criteria 
0/VAC) is sent to theTA-50 RLWTF using the caustic waste line (Reference 0007). 

In Metal Oxidation small pieces of metal remaining on furnace or crucible surfaces are collected 
for conversion to the oxide phase. These metal pieces are placed in a furnace for the 
conversion process. The oxide is then transferred to the vault (References 0011 and 0028). 

Salt Stripping is no longer an active operation, but the MSE and ER salts were further treated by 
salt stripping, oxygen sparging or carbonate oxidation, and salt distillation. The salt stripping 
operation treated the residue by melting and stirring the salt with calcium metal in a MgO 
crucible at 850°C. This treatment reduced the plutonium in the salt to metal and allowed the 
metal to coalesce for physical removal and recovery. After cooling, the crucible was broken and 
the metal physically separated and recycled to the ER operation or burned to oxide and sent 
back through aqueous recovery. The crucible shards were leached in hydrochloric acid, and 
then discarded (References 0011 and 0028). 

Oxygen sparging and carbonate oxidation (since 1996) were used to ensure that any plutonium, 
americium, or metallic sodium or potassium left in the salts was converted to nonpyrophoric 
oxide forms (References 0011 and 0028). Vanadium pentoxide was used in place of carbonate 
to convert metals to oxide as part of the salt stripping operation from February to June 1998. 
Wastes that potentially contain residual vanadium pentoxide were, at one time, assigned the 
EPA HWN P120. However, this assignment has been rescinded (Reference 0028). 

Salt Distillation is no longer an active process, but allowed for the recovery of plutonium oxide 
from the chloride salt and produced purified chloride salt for reuse (References 0011 and 
0028). 

The Pyroredox operation was used to recover plutonium from spent anode heels in the mid- to 
late 1980s. The anode heel was polished with calcium metal to remove surface oxide, and then 
oxidized to plutonium (Ill) with zinc chloride in molten KCI, forming PuCI 3 . Elements more 
electropositive than zinc (including barium) were oxidized into the salt phase, and the zinc 
formed a metal button. The salt was then mixed with calcium metal in CaCb to reduce the 
plutonium to the metal phase, as well as to reduce all elements more electronegative than 
calcium. The salt phase containing small amounts of the impurity barium was mechanically 
separated from the metal phase and discarded. The metal phase containing zinc was placed in 
the vault or further treated, and the plutonium eventually was routed back to ER. This operation 
generated only legacy waste (References 0011 and 0028). 

The Metal Coalescence operation is no longer active. Metal coalescence was used for 
plutonium turnings to coalesce the turnings into a metal button. Calcium metal and CaCI2 were 
added to a MgO crucible along with the turnings and melted. Salts and crucibles above the OL 
were sent to chloride operations for recovery. Salts and crucibles below the OL were sent to 
solid waste packaging for disposal. Plutonium metal was sent to ER or the vault (References 
C131, 0011, and 0028). 

The Neptunium operation processed neptunium contaminated residues from the vault in 1993. 
This operation generated only legacy waste (Reference 0028). 
Plutonium Trichloride Preparation was accomplished by bubbling a carrier gas (such as 
chlorine) through carbon tetrachloride and passing the mixed gas stream through a bed of 
plutonium oxide at 500-600°C before being absorbed in a 5-6 molar potassium hydroxide 
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solution. In this operation (January 1987-June 1989) the carbon tetrachloride was broken down 
into phosgene, carbon monoxide, and carbon dioxide gases. In June 1989 the operation 
switched to the use of phosgene gas as the carrier gas until the operation ended in May 1991. 
Feed material was high purity oxides from the vault or from other P/S Codes. The product 
plutonium trichloride was reduced to metal by the MSE or ER operations. This operation only 
generated legacy waste (Reference 0028). 

6. Pu-238 Operations 

Heat Source Fabrication: 
As described in Section 1, Pu-238 heat sources fabricated at TA-55 included the General 
Purpose Heat Source (GPHS), Light Weight Radioisotope Heater Unit (LWRHU), and Milliwatt 
Generator (MWG) sources. Current heat source production involves fuel fabrication and scrap 
and process residues processing. The primary P/S Code associated with heat source 
fabrication operations described in this section is P1 (routine Pu-238 heat source). Pellet 
production and welding and decontamination operations were also part of heat source 
fabrication but they are no longer active (References C198 and C220). 

Fuel Fabrication: 
The source of all feed material for Pu-238 fuel fabrication is oxide, originating directly or 
indirectly from the Savannah River Site (SRS) K Reactor. The feed material selected for 
fabrication is weighed then prepared using splitting, ball milling, slugging and screening, and 
granule seasoning. The material also undergoes oxygen isotopic exchange, involving the 
replacement of oxygen-17 and oxygen-18 with oxygen-16 by heating the feed material in a 
furnace (750°C}. In GPHS processing prior to its inactivation and LWRHU processing, oxygen 
exchange is followed by heating to 1 ,ooooc to release alpha-decay helium from the plutonium 
oxide crystal structure. The fuels are further heated or "seasoned" at temperatures ranging from 
1,100 to 1 ,600°C and the resulting oxides are sent to be hot pressed into fuel pellets 
(References C192, C194, C212, C220, 0080, and M285). 

During the fuel fabrication process, analytical samples are frequently required for both 
Pu-238 oxide feed material and product specimens either to characterize the material or to 
determine whether the material meets current production specifications. The primary sampling 
capsules containing the oxide samples are cleaned in an ultrasonic bath with ethanol and 
allowed to air-dry before being placed into a secondary plastic container. Sampling tools are 
wiped down with cheesecloth containing ethanol (References C195 and P180). 

The oxide samples are taken to perform particle size analysis. Ethylene glycol is used to 
suspend the Pu-238 oxide powder in a disposable polystyrene cuvette. The cuvette is sealed 
with a polystyrene cap coated with Duco cement. After the glue has set, the cuvette is 
ultrasonically cleaned in a water bath containing a high-purity soap (e.g., Alconox), is cleaned a 
second time in a bath of distilled water, and is wiped down with a cheesecloth pad soaked in 
Fantastik (nonhazardous) cleaning solution. The cuvette is then transferred to another hood for 
final decontamination with Fantastik-soaked cheesecloth. This process of cleaning and 
transferring the cuvette occurred up to 1994. From early 1994 onward, the water bath does not 
contain soap and Fantastik is not used because all work is performed in the same glovebox line 
and there is no need to decontaminate the cuvette. Before 1994, if the water was radioactively 
contaminated, it was discarded to theTA-50 RLWTF. Since 1994, the water has been 
evaporated (References C197 and M286). 
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Upon completion of the analysis, the ethylene glycol containing the Pu-238 oxide is poured 
through a coarse sieve and collected in a polyethylene bottle. When 200- 500 milliliters of 
ethylene glycol has accumulated in the bottle, the contents are poured through a filter. The 
residue and filter paper are allowed to dry and are sent to a plutonium recovery process. The 
contaminated ethylene glycol is collected until a sufficient amount is available to discard, and 
then it is poured onto a bed of vermiculite for absorption (References C194 and M286). 

The Scrap and Process Residues Processing operation receives materials from the vault and 
various other operations, such as fuel fabrication, pellet production, calorimetry, and 
metallography. This is a physical process consisting of weighing, sorting, segregating, and 
loading into a shipping container. The product from this process either goes to the vault or 
feeds into calorimetry operations (References 0080 and M285). 

The Metallography process began in 1992 and is still active. It receives feed material from P/S 
Code P1 operations in the form of Pu-238 oxide fuel recovered from encapsulated heat sources, 
impacted heat sources, fuel pellets, or other sources. The metallography process is a physical 
process involving cutting, mounting, grinding, polishing, photography, and etching of Pu-238 fuel 
specimens (References C194 and M287). 

An epoxy-based mounting resin, hardener, and mount filler is used to mount the Pu-238 oxide. 
The epoxy resin, hardener, and mount filler consist of diethylenetriamine, Epon Resin 8132 
(nonhazardous), and a Citofix/Durofix liquid (nonhazardous). Epon Resin 8132 is a liquid that 
polymerizes when mixed with an amine (e.g., diethylenetriamine). The Citofix/Durofix liquid is 
also a polymer. One end of a phenolic ring is covered with aluminum tape. The Pu-238 oxide 
sample is placed in the center of the interior surface of the tape. The mixture of epoxy resin, 
hardener, and filler is poured into the mount ring. The mounted sample is placed in a small 
aluminum film can, which is placed in a pressure bomb. The bomb is pressurized for a 
minimum of ten hours, vented, and the sample is removed. The mounted Pu-238 oxide sample 
then undergoes grinding and polishing (References C 197 and P 181 ). 

Manual grinding and polishing involves moving the mounted sample across wet silicon carbide 
grinding papers of varying grits that are laid over a glass plate. Between each grinding step and 
after the last grinding step, the sample is ultrasonically cleaned in distilled water. The mounted 
sample is polished using aqueous suspensions of aluminum oxide or diamond powder. After 
polishing, the sample is cleaned in distilled water. Automated grinding and polishing involves 
using programmable equipment. The grinding process uses a metal or cloth plate that has been 
coated with an abrasive slurry. This process also involves cleaning the polished sample in 
distilled water (Reference P181). 

Whenever there is a requirement to examine and/or document the Pu-238 oxide grain 
boundaries, the surface of the polished sample is etched using a solution consisting of 
hydrobromic, hydrochloric, and hydrofluoric acids. The sample is rinsed with distilled water and 
allowed to dry (Reference P181). 

Residues from the metallography process feed into the PIS Code P1 process. Before 1994, the 
Pu-238 oxide was physically removed from the plastic mount (no solvent or chemical was used), 
and the mount was bagged out with other plastic debris. ThePu-238 oxide sample removed 
from the mount was sent to the P1 scrap and process residue processing operation for 
plutonium recovery. However, since 1994, the Pu-238 oxide has been left on the mount and 
archived (stored) in the glovebox line (References C197 and M287). 
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The waste generated from the metallography process includes aluminum tape, grinding papers 
and polishing cloths, aqueous abrasive slurries, acid etching solutions, and aqueous washing 
and cleaning solutions. The grinding papers and polishing cloths are dried and discarded as 
debris waste, as is the aluminum tape. The aqueous abrasive slurries are feed material for the 
Pu-238 waste solidification process. Any etching solution remaining on the Pu-238 oxide 
sample is rinsed off using distilled water and is collected with the aqueous wash solutions. 
These solutions are also sent to the waste solidification process (Reference P181). 

The Routine Pu-238 Waste Solidification process of precipitating Pu-238 in waste solutions (P/S 
R8) has been conducted since 1979 and is still active. The feed material for this process comes 
from analytical operations, Pu-238 heat source fabrication operations, metallography 
operations, and other LANL groups. The feed solutions are strongly acidic, contain heavy 
metals, and have Pu-238 concentrations that are orders of magnitude above the DL for 
radioactive waste solutions. The solidification process uses sodium hydroxide, ferric nitrate, 
and phenolphthalein in ethanol to precipitate the Pu-238 (References C194, C196, M293, and 
P182). 

Ferric nitrate solids are dissolved into the feed solutions to act as a flocculent. Concentrated 
sodium hydroxide solution is then added to convert the acidic solutions into caustic solutions, 
and cause the ferric ions and the Pu-238 ions in the solutions to co-precipitate as hydroxides. 
Phenolphthalein solution is used to indicate when the solution is basic. After sedimentation and 
vacuum filtration, the liquid portion (filtrate) is sampled and alpha-assayed to determine the 
residual Pu-238 concentration. The sludge is heated (calcined) to oxidize the hydroxides for 
disposal. This procedure is repeated as necessary for the filtrate until the Pu-238 concentration 
in the filtrate is below the DL (References P155 and P182). 

The waste generated by this process consists of calcined ferric oxide solids containing Pu-238, 
a caustic solution containing Pu-238 below the DL, and solid debris. The oxide solids are sent 
to the vault or disposed as waste, depending on the Pu-238 concentration. Waste containers 
that are predominantly debris may contain small quantities of the oxide solids. The caustic 
solution is discarded into the caustic drain to the pretreatment plant at the RLWTF (TA-50, 
Building 1, Room 60) (References P155 and P182). 

Aqueous Scrap Processing involves the purification of Pu-238 oxide in a nitric acid stream, 
similar to the recovery operations already established for Pu-239 as part of TA-55 nitrate 
operations (Reference C21 0). 

During comminution, the weighed Pu-238 solid is ground to a particle size less than five 
microns. After the comminution, all or a portion of the ground material is put into a dissolution 
vessel. The Pu-238 solid is dissolved in a mixture of refluxing concentrated nitric acid and 
hydrofluoric acid for up to eight hours. After dissolution is performed, the Pu-238-rich solution is 
filtered through a five micron Teflon membrane. A portion of the filtrate may be processed 
through ion exchange, or the entire filtrate may be treated for oxalate precipitation (References 
C21 0 and 0080). 

Oxalate precipitation involves an acid adjustment of the filtrate with nitric acid while the solution 
is continuously stirred using the mechanical stir bar. Urea is added to scavenge nitrite salt that 
could interfere with further chemical pretreatment. Hydroxylamine nitrate is added to adjust the 
valence of the plutonium to (Ill). Oxalic acid is added to form a plutonium-oxalate precipitate. 
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The precipitate is filtered, and calcination converts the Pu-238 oxalate to Pu-238 oxide product. 
The solid product is cooled, weighed, and stored (Reference 0080). 

The dissolution Pu-238 filtrate destined for ion exchange may undergo an aluminum nitrate 
treatment. The dissolution Pu-238-filtrate is added to aluminum nitrate dissolved in dilute nitric 
acid, followed by a filtration step to collect any formed solids (typically, the aluminum nitrate 
treatment is not performed). The filtrate then undergoes a pretreatment involving urea, sodium 
nitrite, and ferric salt prior to ion exchange. The plutonium-rich eluate is collected and 
undergoes oxalate precipitation as described above. The plutonium-lean effluent, which 
contains impurity metal ions, as well as the aluminum from the aluminum nitrate treatment, is 
neutralized to pH 10-12 with sodium hydroxide. Under these neutralization conditions, the 
majority of the impurity ions and Pu-238 (not precipitated as an oxalate precipitate) will 
precipitate as metal hydroxides (References C210, C213, 0079, and 0080). 

The hydroxide precipitate is calcined then stored, and the hydroxide filtrate is sampled to 
determine the radioactivity level. Waste containers that are predominantly debris may contain 
small quantities of the metal hydroxides. If above the DL, the hydroxide filtrates are transferred 
to the residue solidification process. In this process, soluble Pu-238 is recovered with ferric 
nitrate and sodium hydroxide, and the filtrate resulting from the solidification process is sent to 
theTA-50 RLWTF through the caustic waste line. The Pu-238 in the hydroxide filtrates can also 
be recovered by an ultrafiltration/polymer filtration process operated by NMT-11 personnel. The 
Pu-238 oxide product is sent to P/S Code P1. The hydroxide cakes are stored either in the 
vault or in the glovebox line under P/S Codes MM for disposal or ASP for recovery 
(References C210 and 0080). 

Induction Heating and Levitation is a technique used to achieve minimal contamination of 
conductive material. This technique uses Pu-238 metal from various operations and produces 
small quantities of uncontaminated metal by suspending and then melting the material inside of 
an induction coil with induction heating. Once the material has melted, the power is shut off, 
and the molten mass can be dropped or forced into a mold for forming. This process was 
designed to drive off impurities from the metal by melting it in a vacuum and not reintroducing 
impurities from a container during the time the material is in the molten state. The purified Pu-
238 metal is sent to the vault (References C220 and M306). 

Pu-238 Direct Oxide Reduction was an activity that was performed in October 1998 and 
October 1999 to produce Pu-238 metal for the accelerated plutonium aging program. There are 
no current plans to perform this operation again, but the code is still active. In this process, 
plutonium oxide and calcium metal are reacted in molten calcium chloride to produce plutonium 
metal. The reaction is conducted in a MgO crucible at 820° to 875°C. The reaction proceeds to 
completion when excess calcium is present and when sufficient calcium chloride is available to 
dissolve the calcium oxide product. After cooling, a plutonium metal button is removed by 
breaking the crucible. The salts are exposed to air to oxidize pyrophoric metals that might be 
present. The salt is then either routed through aqueous recovery operations to recover the 
plutonium or discarded as waste with the crucible pieces. The plutonium button is sent to the 
vault (References C211, C221, 0080, and P189). 

Traditionally, the Thermal Decomposition of Cellulose process incinerated organic-based 
materials contaminated with plutonium to ash to reduce the volume of waste generated or to 
recover the plutonium using a nitrate dissolution process. Due to increasingly stringent 
regulations governing the combustion products associated with incineration, the incinerator 
process was modified to thermally decompose organic-based materials in an argon atmosphere 
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in 1995. The thermal decomposition unit is also referenced in nitrate operations. It consists of a 
pyrolysis or passivation chamber, a caustic scrubber (potassium hydroxide) unit, and vacuum 
system. Organic-based materials designated for passivation have been limited to rags 
(cheesecloth) contaminated with nitric acid solution (References C200, 0071, M299, and P156). 

During processing, oil contaminated rags are separated from nitrated rags. The nitrated rags 
are moistened with water to reduce reactivity and excess water is removed using a filtration 
screen. The rags are then combined, placed in a furnace can, and reduced to ash in an argon 
atmosphere in the furnace. The ash, rinse water, filter residues, and caustic solution are further 
processed to recover the plutonium, if these materials are determined to exceed the DL. These 
materials are sent for disposal, if below the DL. Liquid waste below the DL is sent to the 
RL WTF at T A-50 (References C200, 0071 , M299 and P 156). 

The Routine Scrap Processing, which operated from 1988 to 1996, received Pu-238 feed 
materials (Pu-238 oxide) from calorimetry operations, heat source operations (P/S Codes P1 
and GPHS), and the vault. The scrap processing operation involved opening, weighing, sorting, 
and segregating the Pu-238 oxide that arrived in a stainless-steel inner shipping container (EP-
60). The Pu-238 oxide was then transferred into an outer shipping container (EP-61) and sent 
to the calorimetry process, and then to the vault (References C194, M288, and M289). 

The Recovery of Pu-238 Oxide from Contaminated Iridium process occurred from 1990 to 1992. 
The feed material for this process came from metal items in the iridium inventory in PF-4 or in 
the CMR Facility at TA-3. This process used both molten magnesium chloride and 
electrochemical dissolution to remove Pu-238 from iridium (References M290 and M291 ). 

The first step in this process involved immersing the Pu-238 oxide-contaminated iridium metal in 
molten magnesium chloride. The magnesium chloride was melted in a MgO crucible. The 
same salt was used for subsequent runs until it had lost its effectiveness. The iridium shells 
were placed into a tantalum basket and immersed in the molten salt. At the end of the 
treatment, the iridium metal was removed from the salt and the salt coating on the metal was 
removed with a water wash. This water wash was sent to the Pu-238 solidification process. 
The spent salt and crucibles were bagged out and assayed before being discarded as Pu-238 
contaminated TRU solid waste. The iridium metal was sent to the vault unless additional 
treatment was necessary (References C194 and C197). 

If further treatment was required, the iridium metal underwent electrochemical dissolution. The 
electrolyte solution consisted of a dilute mineral acid (nitric acid, hydrochloric acid, or sulfuric 
acid) with optional salt. The iridium metal was immersed in the solution, and a current was 
passed between the iridium metal and a graphite reference electrode. At the end of the run, the 
iridium metal was washed with water and allowed to dry. The clean iridium metal was sent to 
the vault. The spent electrolyte solution, which was acidic and contaminated with small 
amounts of iridium and Pu-238, and the water wash were sent to the Pu-238 solidification 
process (References C197, M290, and M292). 

The Recovery of Pu-238 from Sucrose Solutions occurred from 1979 to 1988. The feed 
material for this process consisted of a 35 percent sucrose solution composed of sodium 
pyrophosphate, water, and sucrose. Sucrose solutions were used as a dispersive medium in 
particle size analysis of Pu-238 oxide; therefore, the feed solutions contained recoverable 
amounts of Pu-238 oxide (References 0080 and M294). 
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The Pu-238 was recovered from these sucrose suspensions by filtering out the Pu-238 oxide in 
a ceramic filter boat and evaporating the solution to dryness over low heat. The Pu-238 oxide 
residue was scraped off the filter paper and calcined, then sent off-site for reprocessing. The 
residue from the evaporated solution was calcined and sent for discard if the Pu-238 content 
was below the OL (References 0080 and M294). 

The Pellet Production process is no longer active. The original feed material for the pellet 
production process consisted of Pu-238 oxide from fuel fabrication. This material underwent the 
physical operations of screening and weighing, die loading, hot pressing, sintering, and 
dimensioning. The product was sent to the vault and any residues were sent to the scrap and 
process residues processing operation (References C220, 0074, 0080, and M285). 

The Welding and Decontamination process is no longer active. Heat source capsules were 
welded and a solution of nitric and hydrofluoric acid was used for decontaminating the fuel 
clads. The clad heat sources were immersed in the solution a minimum of three times to allow 
the acids to dissolve any plutonium oxide particles on the clad surface. Each time, the heat 
sources were removed from the acid solution and placed on a rag dampened with water. A 
rubbing action removed contamination while the heat of the source caused the acid solution and 
water on the rag to evaporate at a fairly rapid rate. The TRU acid solutions generated by the 
decontamination steps were neutralized to precipitate plutonium, and the filtrate was discarded 
into the caustic waste line to the RLWTF at TA-50. The plutonium precipitate was discarded if it 
met the OL. The only other process chemical, UCAR C-34, was an epoxy for sealing the 
graphite aeroshell of the LWRHU heat source assembly. The epoxy was not RCRA-regulated 
(References C220, 0080, and M284). 

The Material Reclamation process is no longer active. The process was used to remove 
specially identified Pu-238/beryllium (Be) neutron source material from its packaging and place 
it into packaging authorized for shipment to the Waste Isolation Pilot Plant (WIPP). Waste 
disposal was chosen over reclaiming the source material because there was no capability for 
purifying and reclaiming the Pu-238. This process involved the disassembly of source materials 
retrieved from the vault, crushing and sieving the source material, and packaging the products 
and byproducts as waste. The original packaging was also disposed of as waste (References 
C156, 0060, and P170). 

7. Facility and Equipment Maintenance Operations 

Facility and equipment maintenance operations conducted in TA-55 involve cleaning and 
decontamination, equipment inspection and replacement, modification and repair of facilities, 
and general housekeeping. Cleaning and decontamination operations include physical wiping 
and the use of cleaning solutions (e.g., Fantastik, water) to remove potential contamination and 
to restore work areas and equipment to their original condition. Paper, plastic, and rags with a 
cleaning solution are used to remove or contain the spread of contamination. Equipment 
inspection, calibration, and replacement operations are performed to ensure continued 
operability and process efficiency. Solid wastes generated from these operations may include 
paper and plastic wastes, glass, small equipment (e.g., labware, motors, pumps), and small 
tools. Modification of facilities include plumbing; electrical fixtures and equipment installation; 
and installation or removal of gloveboxes, ventilation ductwork, and windows. General 
housekeeping includes cleaning, repair, and organization of the facility/infrastructure. Solid 
wastes generated from these operations may include HEPA filters, glass, glovebox gloves, 
paper, plastic, and rags. Solid waste generated from these operations is disposed of as TRU or 
LLW waste. General facility maintenance solutions (e.g., wet vacuum water, mop water) are 
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sent to the evaporator or the RLWTF (References D002, D008, D009, D011, D013, D014, 
D017, D023, D024, D026, D032, D045, M011, P001, P102, and P155). 

8. Decontamination and Decommissioning (D&D) Operations 

D&D operations are commonly performed at PF-4 in T A-55 to reduce the amount of floor space 
posted as radiological controlled areas and to support upgrades to existing facilities and 
equipment. These efforts assist in contamination control and result in a decrease in the amount 
of radiological waste generated at T A-55. These radiological controlled areas house the 
equipment and material used to perform the above listed operations and the waste generated 
during D&D operations contain the same chemical and radiological contaminants. No 
hazardous chemicals are added to the waste during the D&D operations. Commercially 
available, non-hazardous cleaning products, such as Fantastik, are used to remove loose 
contaminants. The goal of the D&D is to reduce the amount of TRU waste generated as much 
as possible through decontamination and size reduction (References D002, D013, D014, D026, 
D034, and D041). 

Decontamination operations are used to accomplish several goals, such as reducing 
occupational exposures, limiting potential releases of radioactive materials, permitting the reuse 
of components, and reducing the amount of TRU waste generated. Decontamination 
operations included the use of mechanical and chemical cleaning techniques such as brushing, 
stripping, washing, and wiping to remove contamination. In addition, physical isolation and 
draining of equipment are performed when necessary. Based on the radiological contamination, 
drained liquids are either further treated or solidified. Decommissioning operations included the 
physical removal of contaminated gloveboxes, equipment, machinery, furnishings, and support 
systems. This included the removal and size reduction of glovebox internals, process piping 
and supports, tanks and ancillary equipment, and other fixed equipment such as ducting, wires, 
conduits, electrical panels, and cabinets. Gloveboxes and equipment are size reduced as 
necessary and packaged for disposal. Size reduction operations are sometimes performed in 
other facilities as discussed in the repackaging and prohibited item disposition section. 
Secondary waste such as combustibles, metal, and plastic generated during D&D is expected to 
be part of the waste. D&D operations also included the removal of stored radiological and 
hazardous materials and other related actions (References D002, D013, D014, D026, D034, 
and D041). 

Waste Stream Material and Chemical Inputs 

The following table identifies the Resource Conservation and Recovery Act (RCRA) toxicity 
characteristic and listed constituents identified in this waste stream. 
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Toxicity Characteristic and Listed Constituents in Waste Stream LA-MIN02-V.001 

Arsenic 

Barium 

Benzene 

Cadmium 

Carbon tetrachloride 

Ch 

Chloroform 

Chromium 

Freon TF (1, 1 ,2-trichloro, 
1 ,2,2-trifluoroethane) 

sam (<1992)and 
contaminant of hydroxide solids. Degreasing 
solvent and component of Tap Magic. 

Contaminant of liquids, filtrates, ash, hydroxide 
cake, and analytical solutions. Evaporator sludge 
contaminant and sputter coating reagent. 

Contaminant of plutonium feed, hydroxide cake, ash, 
actinide separation waste, pyrochemical salts, and 
analytical solutions. 

Cement fixation input and actinide chemistry R&D 
operations reagent. 

Contaminant of plutonium feed, hydroxide cake, 
anode heels, ash, actinide separation waste, and 
analytical solutions. Solvent metal used in 
electrorefining. 

Contaminant of cement process 
hydroxide solids. Used in PTP between 1/87 and 
6/89. Chlorination of plutonium oxide and CLS 

Contaminant of cement fixation process and 
hydroxide solids. CLS reagent. 

Contaminant of cement fixation and miscellaneous 
processing (P/S XO/XO). CLS reagent. 

Contaminant of plutonium feed, anode 
hydroxide cake, ash, actinide separation waste, and 
analytical solutions. Potentially leached from 
stainless-steel materials. 

Miscellaneous processing contaminant and recovery 
operations reagent. Cleaning, cooling, and 
ultrasonic degreasing operations solvent. 

, C121, 
C194, C200, 
0078, M112, 
M129, P067 
C092, C095, 
C200, 0007, 
0077 0078 
C027, C092, 
C102, C117, 
C194, 0077, 

C038, C039, 
C192, C196, 
C197, C200, 
C205, 0073, 
0074, 0075, 
0078,0080, 
M061 M153 
C011, C017, 
C019, C085, 
C102, C104, 
C105, 0029, 
0077 M026, 
M032, M041, 
M123, M212, 
P044, P046, 

0004 

0005 

0018, F005, 

0021, F002 

0022 

0007 

F001, F002 
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Toxicity Characteristic and Listed Constituents in Waste Stream LA-MIN02-V.001 

Methylene chloride 

Methyl ethyl ketone 

Potassium dichromate 

Pyridine 

Tetrachloroethylene 

Toluene 

gloves 992), 
discs. Contaminant of actinide separation waste, 
analytical solutions, ash, hydroxide cake, plutonium 
feed, and solder. Solvent metal used in 
electrorefining. 

Contaminant of actinide separation waste, analytical 
solutions, ash, evaporator sludge, hydroxide cake, 
and plutonium feed. Component of fluorescent 
bulbs. 

Paint stripper, contaminant of cement fixation, 
hydroxide cake, and miscellaneous processing (P/S 
XO/XO). CLS and organoactinide R&D reagent. 
Component of REZ-N-Bond. 

exchange reagent. 

Silver nitrate titrations and hydroxide precipitation 
reagent. 

laboratory reagent. 

Detected 

1, 
C192, C196, 
C197, C200, 
D002, D011, 
D073, D074, 
D075, D076, 
D078, D080, 
M061, M153, 
P1 P186 
D032, M050 D008 

C023, C095, 
C176, C196, 
C197, C200, 
C207, D029, 
D078, D080, 
M1 P109 
C027, C092, 
C200, C214, 
D007, D032, 
D077, D078, 
M17 P080 
D032, D076, 
D077 
C098, M131, 
M185 
C082, D002, 
D007, D032, 

F001, F002 

D035, F005 

D007 

D007 

D011 

D011 

D039, F001, 
F002 

F005 
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Toxicity Characteristic and Listed Constituents in Waste Stream LA-MIN02-V.001 

RCRA Determinations 

Clean and polish machined parts. Miscellaneous 
process and hydroxide cake contaminant. 
Hydrothermal processing and solvent extraction 
reagent. 

Historical Waste Management 

C009, C019, 
C035, C102, 
C200, 0077, 
0081, M223, 
P071 

Waste stream LA-MIN02-V.001 has historically been managed in accordance with the generator 
site requirements and in compliance with the requirements of the New Mexico Environment 
Department. Based on historical waste management and LANL's TRU Program, the containers 
in this waste stream were managed as hazardous and assigned the same EPA HWNs as the 
debris waste stream including arsenic (D004), barium (D005), cadmium (D006), chromium 
(D007), lead (D008), mercury (D009), selenium (D01 0), silver (D011 ), benzene (D018), carbon 
tetrachloride (D019), chlorobenzene (D021), chloroform (D022), 1 ,2-dichloroethane (D028), 
methyl ethyl ketone (D035), pyridine (D038), tetrachloroethylene (D039), trichloroethylene 
(D040), and F-listed solvents (F001, F002, F003, and F005). A review of available AK 
documentation has determined that this waste is hazardous for the above constituents, and with 
the exception of D028 and F003, the HWNs were retained. An evaluation was performed of 
existing T A-55 AK source documentation and no use of 1 ,2-dichloroethane (D028) was 
identified. This HWN is also not assigned to any other TA-55 waste streams. The original 
LANL waste stream included containers from the CMR Facility at TA-3 and HWN D028 is 
believed to be associated with this facility only. HWN F003 was not assigned because the 
waste stream does not exhibit the characteristic of ignitability. The following sections describe 
the characterization rationale for the assignment of EPA HWNs. The table above, Toxicity 
Characteristic and Listed Constituents in Waste Stream LA-MIN02-V.001, summarizes the EPA 
HWNs assigned to this waste stream. The HWN assignments have been applied on a waste 
stream basis; individual containers may not contain all of the hazardous material listed for the 
waste stream as a whole (Reference C121, C155, and D083). 

Hazardous Waste Determinations 

lgnitability, Corrosivity, Reactivity 

The homogeneous waste in waste stream LA-MIN02-V.001 does not meet the definition of 
ignitability as defined in 40 CFR 261.21. Ignitable chemicals (e.g., acetone, hexane) are used 
or present in the facility and operations potentially contaminating this waste stream. However, 
D001 (ignitability) does not apply because: (a) the solid waste is not liquid, and verification that 
there are no prohibited liquids in the waste is performed prior to certification; (b) the solid waste 
does not spontaneously ignite at standard pressure and temperature through friction, absorption 
of moisture, or spontaneous chemical changes; (c) the solid waste is not an ignitable 
compressed gas; and (d) there are no oxidizers present that can stimulate combustion. Prior to 
1992, some nitrate salts below the DL were not sent to cement fixation for immobilization but 
were packaged as waste. LANL has determined that these salts do not meet the definition of a 
DOT oxidizer (i.e., they would not stimulate combustion). However, the salts are being 
remediated/repackaged in the WCRR Facility with an inert absorbent material (e.g., zeolite, kitty 
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litter). The minimum inert absorbent material to nitrate salts mixture ratio is 1.5 to 1. LANL has 
determined that nitrate salts, when mixed with inert absorbent material, would further support 
the managing of the waste as non-ignitable. This determination is based on the results of 
oxidizing solids testing performed by the Energetic Materials Research and Testing Center. The 
materials in the waste stream are therefore not ignitable wastes (0001) (References C121, 
C155,C201,C203,C230, C231, 0071,0083,0089,0090,0091, P096,P102, P187,and 
P198). 

The homogeneous material in waste stream LA-MIN02-V.001 is not liquid and does not contain 
unreactive corrosive chemicals; therefore, it does not meet the definition of corrosivity as 
defined in 40 CFR 261.22. Corrosive chemicals (e.g., hydrofluoric acid, nitric acid, potassium 
hydroxide, sodium hydroxide) are used or present in the facility and operations potentially 
contaminating this waste stream. However, 0002 (corrosivity) does not apply because the solid 
waste is not a liquid, and verification that there are no prohibited liquids in the waste is 
performed prior to certification. The materials in the waste stream are therefore not corrosive 
wastes (0002) (References C121, C155, C194, 0071, 0083, P096, and P102). 

The homogeneous waste in waste stream LA-MIN02-V.001 does not meet the definition of 
reactivity as defined in 40 CFR 261.23. Reactive chemicals (e.g., perchloric acid, sodium metal) 
are used or present in the facility and operations potentially contaminating this waste stream. 
However, 0003 (reactivity) does not apply because the waste is stable and will not undergo 
violent chemical change without detonating. The waste will not react violently with water, form 
potentially explosive mixtures with water, or generate toxic gases, vapors, or fumes when mixed 
with water. The waste does not contain reactive cyanide or sulfide compounds. There is no 
indication that the waste contains explosive materials, and it is not capable of detonation or 
explosive reaction. The materials in the waste stream are therefore not reactive wastes (0003) 
(References C121, C155, C201, C202, 0071, and 0083). 

Controls have also been in place to ensure the exclusion of ignitable, corrosive, and reactive 
constituents. In addition, the absence of prohibited items is verified through RTR of each waste 
container (References 0037, 0041, 0049, 0083, P090, P096, P097, P102, and P165). 

Toxicity Characteristic 

Based on review of AK relative to chemicals used or present in the facility and operations 
potentially contaminating the absorbed waste, LA-MIN02-V.001 may be contaminated with 
toxicity characteristic compounds as defined in 40 CFR 261.24 as summarized in the table 
above, Toxicity Characteristic and Listed Constituents in Waste Stream LA-MIN02-V.001. 
Where a constituent is identified and there is no quantitative data available to demonstrate that 
the concentration of a constituent is below regulatory threshold levels, the applicable EPA HWN 
is added to the waste stream. The AK also identified the potential presence of organic toxicity 
characteristic compounds that are assigned the more specific F-listed EPA HWNs. Although 
these organic characteristic compounds are covered by the assignment of the F-listed EPA 
HWNs, the toxicity characteristic EPA HWNs are also assigned to the waste stream for 
consistency with historical site waste coding. Waste stream LA-MIN02-V.001 is assigned the 
following toxicity characteristic HWNs: 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011, 
0018,0019,0021,0022, 0035,0038,0039, and 0040 (References C121, C155, and 0083). 
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Listed Waste 

F-Listed Waste 

Based on review of AK relative to chemicals used or present in the facility and operations 
potentially contaminating the absorbed waste, LA-MIN02-V.001 may contain or be mixed with F
listed hazardous wastes from non-specific sources listed in 40 CFR 261.31. Toxicity 
Characteristic and Listed Constituents in Waste Stream LA-MIN02-V.001, F001, F002, F003, 
and F005 listed solvents are utilized and potentially contaminate the waste. F003 constituents, 
including acetone, n-butyl alcohol, ethyl ether, methanol, and xylene, are listed solely because 
these solvents are ignitable in the liquid form. The waste stream does not exhibit the 
characteristic of ignitability and therefore F003 is not assigned. Waste stream LA MIN02-V.001 
is assigned F-listed EPA HWNs F001, F002, and F005 for potentia11, 1, 1-trichloroethane, 
benzene, carbon tetrachloride, chlorobenzene, Freon TF (1, 1,2 trichloro, 1 ,2,2-trifluoroethane), 
methylene chloride, methyl ethyl ketone, pyridine, tetrachloroethylene, toluene, and 
trichloroethylene contamination (References C121, C155, and 0083). 

K-Listed Waste 

The material in this waste stream is not hazardous from specific sources since it is not 
generated from any of the processes listed in 40 CFR 261.32. 

P- and U-Listed Wastes 

At one time, HWN P120 was applied to certain TRU drums generated in 1998 because of the 
temporary use of vanadium pentoxide for about six months in that year. Based upon 
investigation into the way the material was handled, this code is not assigned to this waste 
stream. A P120 assignment would be used only if waste resulted from spillage of this material 
or from disposal of un-reacted/unspent material. No unreacted/unspent material was disposed 
of in TRU waste drums. In addition, no documented spill of this material occurred. If a spill had 
occurred, suitable records would exist (e.g., incident reports, waste profile forms). The absence 
of such documentation, coupled with information obtained through interviews of people who 
worked with the material, indicates that a P120 assignment is not necessary (References C061, 
C155, and 0083). 

Beryllium may be present in the waste stream, but does not meet the definition of a P015-Iisted 
waste. Available AK did not identify beryllium powder as a constituent of this waste stream. 
During processing within P/S Codes PU and PUB, beryllium from Pu-Be sources is dissolved 
with the plutonium in acid, and after dissolution, the beryllium is either precipitated or the 
contaminated solution is sent to the RLWTF at TA-50. The precipitate is not included in this 
waste stream. Beryllium from metal operations, in general, would be in the form of classified 
shapes and would therefore not be in this waste stream. In some cases, beryllium turnings are 
generated during machining operations. However, these turnings are not expected to be in this 
homogeneous waste stream. The beryllium contaminated waste from the material reclamation 
process was debris and would also not be in this waste stream (References C121, C122, C155, 
C156, and M283). 

Although hydrofluoric acid was used in the processes creating the waste in this waste stream, a 
U134 HWN assignment would be used only if waste resulted from spillage of this material or 
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from disposal of unused/unspent material. There is no record of unused/unspent hydrofluoric 
acid disposed in this waste stream. In addition, no documented spill of this material occurred 
(References C121, C155, 0002, and 0025). 

Waste stream LA-MIN02-V.001 does not contain and is not mixed with a discarded commercial 
chemical product, an off-specification commercial chemical product, or a container residue or 
spill residue thereof. Constituents identified were further researched and a determination was 
made that waste does not meet the definition of a listed waste in 40 CFR 261.33. The material 
in this waste stream is not hazardous from specific sources since it is not generated from any of 
the processes listed in 40 CFR 261.32. Therefore, this waste stream is not a K-, P-, or U-listed 
waste stream (References C121 and C155). 

Polychlorinated Biphenyls {PCBs) 

Based on documentation in procedures reviewed during the AK investigation and summarized 
in lists of inputs documented in the TA-55 process reports, no sources of PCBs are introduced 
into waste stream LA-MIN02-V.001. In the cement fixation operation (P/S Codes CF and HP}, 
oils are sometimes added to drums of cemented waste. They are added to the 55-gallon drums 
of cement in small quantities (maximum of six liters). The oils are primarily vacuum pump oils, 
along with some oils used in heat-treating (cooking or silicone oils) or in grinding. None of these 
oils are known to contain PCBs. All transformers known to contain PCBs have been tracked 
from initiation of recovery operations. When any transformer oil is drained, the oil is handled by 
a subcontractor who is wholly responsible for its disposal; this oil does not enter the LANL 
disposal operations. Therefore, this waste stream is not regulated as a TSCA waste under 40 
CFR 761 (References C096, C155, C201, 0080,0083, P012, and P162). 

Prohibited Items 

Prohibited items are not expected to be present. However, the presence of prohibited quantities 
of liquid due to dewatering or incomplete absorption is possible. Procedures also allowed 
containers greater than four liters, sealed with tape, to be used for waste packaging until WIPP 
certification procedures were implemented. Lead shielding was used to increase handling 
safety, and thick shielding can obscure RTR observations (References 0025 and 0083). 

Prohibited items are detected by RTR and reported with the characterization results. Waste 
containers with prohibited items are segregated then dispositioned appropriately and/or 
repackaged, during which time sealed containers greater than four liters are opened, and other 
items removed and segregated if necessary prior to certification and shipment. Some 
secondary waste generated during remediation and repackaging operations may be added to 
the waste containers, including but not limited to: absorbent (e.g., Waste Lock 770), Fantastik 
bottles used during decontamination, miscellaneous hand tools, paper/plastic tags and labels, 
plastic/metal wire ties, PPE, plastic sheeting used for contamination control, rags and wipes 
(Kimwipes}, and original packaging material (e.g., plastic bags, plywood sheathing, rigid liner 
lids cut into pieces) (References C150, C177, 0083, P154, and P158). 

Method for Determining Waste Material Parameters (WMPs) Weights per Unit of Waste 

The WMPs for waste stream LA-MIN02-V.001 were based on the descriptions of waste 
packaged into 339 containers. This waste stream is greater than 50 percent by volume of 
absorbed waste (References C154, C232, 0041, 0083, M222, and M242). 
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The WMPs for 49 containers were calculated assuming that approximately one gallon of 
absorbed waste was placed into either a 5-mil plastic bag or a one-gallon can, and 
subsequently placed in a bag-out bag prior to being placed in a drum. A conservative approach 
was taken with respect to the absorbed liquid. Unless specified otherwise, the liquid absorbed 
was assumed to be an organic matrix. Vermiculite, for example, is known to absorb 
approximately 250 percent of its weight in liquid; therefore, the vermiculite/organic matrix would 
be considered to be greater than 50 percent organic matrix. The WMPs for 290 containers were 
calculated assuming a 1 to 1.5 ratio of evaporator salts (i.e., nitrate salts) mixed with an 
inorganic absorbent material (e.g., zeolite, kitty litter). The average weights of absorbed waste, 
metal cans, and bag-out bags were used in the calculations. Average, minimum, and maximum 
WMP weight percentages were calculated using this data. These calculations conclude that the 
relative waste weight percentages for organic waste materials (primarily absorbed organic 
liquids and plastic bags) and inorganic waste materials (primarily absorbed inorganic solids and 
steel cans for waste stream LA-MIN02 V.001 are 15.13 percent and 84.87 percent, respectively. 
The results of the assessment are presented in the table below, Waste Stream LA-MIN02-V.001 
Waste Material Parameter Estimates. 

Waste Stream LA-MIN02-V.001 Waste Material Parameter Estimates 

Waste Material Parameter Ava. Weight Percent WeightPercentRange 
I ron-based Metals/Alloys 4.65% 0.00%-9.17% 
Aluminum-based Metals/Alloys 0.00% 0.00%- 0.00% 
Other Metals 0.00% 0.00%-0.00% 
Other Inorganic Materials 0.00% 0.00%- 0.00% 
Cellulosics 0.00% 0.00%- 0.00% 
Rubber 0.00% 0.00%- 0.00% 
Plastics (waste materials) 4.57% 2.90%- 14.37% 
Organic Matrix 10.56% 0.00% - 73.09% 
Inorganic Matrix 80.22% 0.00%- 93.20% 
Soils/Gravel 0.00% 0.00%- 0.00% 

Total Organic Waste Avg. 15.13% 
Total Inorganic Waste Avg. 84.87% 

List of AK Sufficiency Determinations Requested for the Waste Stream 

No AK Sufficiency Determinations were requested for this waste stream. 

Transportation 

This waste stream and its chemical constituents have been reviewed for consistency with the 
listed TRUCON code and they are consistent. 

Each payload container shipped to the WIPP will be certified in accordance with CCP P0-002, 
CCP Transuranic Waste Certification Plan, as containing more than 100 nanocuries per gram 
(nCi/g) of alpha emitting isotopes with half-lives greater than 20 years. 
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Beryllium 

During processing within P/S Codes PU and PUB, beryllium from Pu-Be sources is dissolved 
with the plutonium in acid, and after dissolution, the beryllium is either precipitated or the 
contaminated solution is sent to the RLWTF at TA-50. The precipitate is not included in this 
waste stream. Beryllium from metal operations, in general, would be in the form of classified 
shapes and would therefore not be in this waste stream. In some cases, beryllium turnings are 
generated during machining operations. However, these turnings are not expected to be in this 
homogeneous waste stream. The beryllium contaminated waste from the material reclamation 
process was debris and would also not be in this waste stream. Individual containers in waste 
stream LA MIN02 V.001 will contain less than one weight percent beryllium (References C121, 
C122, C155, C156, and M283). 

Radionuclide Information 

Radionuclide data established by the PF-4 waste generator on a container basis and container 
data from the Area G waste storage records were evaluated to determine the relative 
radionuclide weight and activity for waste stream LA-MIN02-V.001. This evaluation was 
performed using the data for the containers in this waste stream (if a container was repackaged, 
then the data from the parent container was used). From this evaluation, the two predominant 
isotopes for the waste stream are Pu-239 and U-238 while over 95 percent of the total activity is 
from Pu-239, Pu-240, and Pu-241. It should be noted that although U-238 is the most prevalent 
radionuclide by mass in the waste stream, U-238 was reported in only 12 containers. The table 
below, Estimated Radionuclide Distribution in LA-MIN02-V.001, identifies the relative 
radionuclide weight and activity percent of expected radionuclides over the entire waste stream 
based on the container data evaluated. Radiological data was available for all of the waste in 
this waste stream. However, some of the containers list "zero" assay values. It is not known 
why the zero assay values are listed. This could indicate that assay was not performed on 
these containers although they were managed as TRU waste. It could also indicate low assay 
containers that did not contain activity levels above the lower limit of detection. Finally, it could 
indicate measured or estimated plutonium mass values below 0.5 grams. As illustrated in the 
table below, Estimated Radionuclide Distribution in LA-MIN02-V.001, the radionuclide weight 
percent of individual radionuclides varies on a container by container basis (References C154, 
C181, C232, D041, M242, and M307). 
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Estimated Radionuclide Distribution in LA-MIN02-V.001 

This listing indicates the total weight percent of each radionuclide over the entire waste stream. 
This listing indicates the total activity (curie) percent of each radionuclide over the entire waste 
stream. 

3. This listing is the weight percent range of each radionuclide on a container-by-container basis. 
4. This listing is the curie percent range of each radionuclide on a container-by-container basis. 
5. "Trace" indicates <0.01 weight or activity percent for that radionuclide. 
6. Radionuclides not reported but suspected present from secondary radionuclides or decay. 

Payload management will not be utilized for this waste stream. 
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Source Documents 

Source 
Document Title Tracking 
Number 

C001 Assay of U-234 

C002 Vent and Closure dates for TWISP containers submitted to WWIS 

coos TA-55 Pu-238 Processes Issues and SMEs (Acceptable Knowledge Personnel 
Interview Form) 

COO? Segregation of Pu-238 Processing 
C009 Electronic Communication from the Author 
C010 Interview with R. Gutierrez, SME, re: PIS Code PE 
C011 Interview with Dale Soderquist, SME Re: PIS Code DA 
C014 Interview with J. Milewski, SME, re: PIS Code ELW 

C017 Interview with B. Martinez, SME, re: PIS Codes RAP, RAP2, FSPF, PF, JA, and BC 

C018 Interview with J. Simpson, SME, re: PIS Code RL 
C019 Interview with G. Zaker, SME, re: PIS Code MA and Chemicals Used in Machining 
C020 Interview with G. Zaker, SME, re: PIS Code CA 
C023 Interview with G. Jarvinen re: PIS Codes AD, APD 
C026 Interview with L. Avens re: PIS Codes MAS, SA 

C027 Interview with B. Zwick and J. Byrd Re: PIS Codes AC1 and AC2 

C031 Interview with C. Davis re: PIS Code SMP 

C033 Interview with J. Foxx re: PIS Codes RD, NCO, WM, and XO/X.O 

C035 Interview with R. Masen re: PIS Code ME 
C037 Interview with D. Wulff re: PIS Code XO/X.O 
C038 Interview with John Musgrave- TA-55 Miscellaneous Operations, RD&D Processes 

C039 Interview with J. Foxx re: Process inputs to PIS Code AD 

C040 
Interview with J. Foxx re: PIS Codes PB, PuBe, CC, MB, MS, FF, BF, and other 
issues 

C041 Interview with J. Foxx re: Use of Lead in PIS Codes DOP 

C047 
Interview with F. Hampel re: Metal Operations Process AK; Information on Chemical 
Use in PIS Code FF 

C0 54 Air Sparging to Eliminate Pyrophoric Sodium 

C0 56 Layers of Packaging in TA-55 Combustible TRU Waste 

C0 57 Commingling of Defense and Nondefense TRU Waste 
C061 Interview with J. Foxx re: Vanadium, Vanadium Pentoxide, TA-55-19, TA-55-30 
C062 Wire Twist-Tie and Plastic Electrical Tie Bag Closure 

C064 Air Sparging to Eliminate Pyrophoric Sodium 

C065 WACCC Audit Finding #1 (April 27 -May 1, 1987) 

C066 Interview with F. Hampel re:lnformation on Chemical Use in PIS Code FF 
C067 Interview with J. Foxx re:Sources of Cs-137, Pa-231, and Cm-244 in TA-55 waste 
C068 Interview with J. Foxx re:Timeline for disposal of TA-55 waste with P120 
C069 Ac-227 Drums 

C073 Interview of J. Foxx re: Sources of Cs-137 and Pa-231 in TA-55 Waste 
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Source 
Document Title Tracking 
Number 

C076 
Memo toP. Rogers re: "Secondary Radionuclides and Toxic Metals in TA-55 TRU 
Waste" 

C079 Interview of J. Foxx re: P/S Codes PPD, UA, VD, IN, and WE 

COBO Collection of Correspondence, Comments, and AK Summaries 

C081 Interview with J. Foxx re: P/S Code DO 

C082 
Interview with J. Foxx and Supporting Documentation re: Defense Relationship of 
TA-55 Waste 

C083 Interview with J. Foxx, SME re: P/S Codes 

COBS Interview with M. West of NMT-2 and G. Bird of NMT-2 re: PIS Codes SBB and SCB 
C087 Answers to Questions About Pyrochemical Processes 

C089 Interview with J. Foxx re: Pu-238 and Effluent to TA-50 

C092 Interview with J. Foxx re: CLS-1 Solvents 

C094 Interview with T. Hayes of TA-55 Nitrate Operations re: Draft AK Summary for TA-55 
Nitrate Operations, 12-19-99 (attached) 

C095 
Comments from T. Hayes and J. Foxx on the Acceptable Knowledge Summary for 
TA-55 Nitrate Operations 

C096 Response to comments on the AK Summary for TA-55 Nitrate Operations 

C098 Interview with J. Foxx re: P/S Code PY 

C100 Memo with Attachments to K. Dziewinski re: Material Type Isotopic Compositions 

C101 AK Isotopic Files for Input to NDA Radioassay Spreadsheets 

C102 Interview with R. Simpson re: P/S Codes CN, CO, CT, EL, FF, ID, OB, OM, MOX, RS 

C104 Interview with J. Foxx re: P/S UA 

C105 Interview with J. Foxx re: P/S Codes AO, EVAC and WL T 

C108 Interview with J. Foxx re: Secondary radionuclides used in P/S Code PI 

C113 
AK Interview with Jim Foxx re: P/S Code FF, Use of Kynar, Portland Cement, Code 
HRA, 40 mm Gun 

C117 A Few Issues 
C121 Detailed Chemical Evaluation MHD01.001 
C122 Be Contamination 

C124 Interview with Jim Fox Regarding Material Type 83 used at TA-55 

C125 Decay Corrected Values for LANL Heat Source Plutonium 

C129 Jim Foxx's Review and Comments on CCP-AK-LANL-006 

C130 Jim Foxx's Review and Comments on Nitrate and Pyrochemicai/Chloride Operations 
Process Flow Diagrams 

C131 Jim Foxx's Review and Comments on Draft Process Flow Diagrams 

C132 Pu-239 Operations Detailed Process Flow Diagrams 

C133 Radiological Evaluation of Waste Stream LA-MHD01.001 Based on the Addition of 
Waste Stream LA-MHD02.01 
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Source 
Document Title Tracking 
Number 

C135 
Interview with Site Personal Performing VE and PID Repackaging Regarding Potential 
for High Dose Rate Waste from TA-55 

C136 Interview with Dennis Wulff Regarding Potential for High Dose Rate Waste from TA-55 

C138 
Addition of Mixed Inorganic and Organic Process Solids (Waste Stream# LA-
CIN01.001) to Acceptable Knowledge Report AK6 

C139 
Calculation of Individual and Total Radionuclide Masses and Activities for Waste 
Stream # LA-CIN01.001 

C140 Interview with Gerry Veazey Regarding theTA-55 Cement Fixation Process 

C142 Opening of Drum (#8260) of Retrieved TA-55 Cement Waste 

C143 
Documentation ReEvaluation of TRU Waste Can Drums Retrieved from TA-54, 
AreaG 

C144 Interview with Dennis Wulff Regarding the Packaging of Pu-238 Waste at TA-55 

C145 Evaluation of LANL Pu-238 Waste Management Practices 

C147 
RCRA and Chemical Evaluation for LANL Waste Streams LA-MHD01.001 and 
LA-CIN01.001 

C149 Fiberboard Drum Liners Used During Repackaging 

C150 Secondary Waste Discussions to be Added to AK4 and AK6 

C152 
Interview with J. Foxx re: Future Waste Generation for Waste Streams 
LA-MHD01.001 and LA-MIN02-V.001 

C153 
Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MHD01.001 

C154 
Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MIN02-V.001 

C155 RCRA and Chemical Evaluation for LANL Waste Stream LA-MIN02-V.001 

C156 Email to M. J. Papp re: Material Reclamation Project 

C157 Prohibition on PCB waste lifted from LANL 

C163 Change of LA Waste Stream Designation For TRU Oversize Crates at TA-54 

C164 Information on Packaging Changes 

C165 Decontamination and Volume Reduction System (DVRS) Information 

C171 Homogeneity of LANL Waste Stream LA-CIN01.001 

C172 
Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MIN04-S.001 

C173 RCRA and Chemical Evaluation for LANL Waste Stream LA-MIN04-S.001 

C174 Projected Future Waste Generation for Waste Stream LA-MIN04-S.001 
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Source 
Document Title Tracking 

Number 

C175 
Evaluation of Volume, Period Generation, and Calculation of Individual and Total 
Radionuclide Masses and Activities for Waste Stream LA-MHD01.001 

C176 Email from Kapil Goyal Regarding Compact Fluorescent Bulbs 

C177 
Secondary Waste Generated by the Remediation/Repackaging Processes at Dome 
231 and WCRRF 

C178 Drum Washing of Drums Retrieved from Below-Grade 

C179 
Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MHD01.001 

C180 
Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-CIN01.001 

C181 
Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MIN02-V.001 

C182 
Evaluation of Volume and Calculation of Individual and Total Radionuclide Masses 
and Activities for Waste Stream LA-MIN04-S.001 

C184 
Determination of Flammable VOCs For LANLTA-55 Mixed Transuranic Waste, Waste 
Stream LA-CIN01.001 

C185 TA-54 Building 412 vs. DVRS Facility 

C186 Letter on Material Type Isotopic Composition 

C187 Memorandum to Pamela Rogers, Transuranic Database Modifications 

C188 
Memorandum to Pam Rogers; Layers of Packaging in TA-55 Combustible TRU 
Waste 

C189 Secondary Radionuclides and Toxic Metals in TA-55 TRU Waste 

C190 
Memo to TWCP Records Center: Commingling of Defense and Nondefense TRU 
Waste 

C191 Segregation of Pu-238 Processing 

C192 
Memorandum to Pamela Rogers; Acceptable Knowledge of Pu-238 Waste 
Generated at the Los Alamos Plutonium Facility, TA-55 

C194 
Comments from Jim Foxx on the Draft Pu-238 AK Summary Report 
(dated November 1999) 

C195 Interview with Jim Foxx: Pu-238 and Effluent to TA-50 

C196 Email from Jim Foxx: RCRA Codes for Pu-238 

C197 
Interview with Jim Foxx and Gary Rinehart Relating to the RCRA Characterization 
and Management of Pu-238 Liquids and P/S Code Operations 

C198 Interview with Jim Foxx Regarding P/S Code PI 

C199 
Interview with Gordon Jarvinen Regarding TA-55 Miscellaneous Operations - RD&D 
Processes 

C200 
Jim Foxx's comments on Draft Acceptable Knowledge Summary for TA-55 Nitrate 
Operations 
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Source 
Document Title Tracking 
Number 

C201 Comment Resolution for Nitrates AK Summary Report (dated 2/25/00) 

C202 Memorandum to B.T. Reich: Air Sparging to Eliminate Pyrophoric Sodium 

C203 Memorandum to B.T. Reich: xperimental data on calcium pyrophoricity in salts 

C204 Interview with Jim Foxx; Segregation of non-defense wastes from defense wastes 

C205 
Interview with Jim Foxx; Answers to questions of use of Ag, disposal of ash and 
resins, and use of gases 

C206 
Acceptable Knowledge Personnel Interview with Jim Foxx: Disposal of Spray Cans 
Used in Gloveboxes 

C207 Interview with Jim Foxx re: Volatile RCRA-Listed Metals 

C208 
Acceptable Knowledge Personnel Interview with Jim Foxx: Sources of Cs-137 and 
Pa-231 in TA-55 TRU Waste 

C209 
Interview with J. Foxx re: Sources of Cs-137, Pa-231, and Cm-244 in TA-55 TRU 
Waste 

C210 AK Personnel Interview of Lisa Pansoy-Hjelvik, Description of P/S Code ASP 

C211 Interview with Gary Rinehart regarding P/S code WS Operations 

C212 Memorandum to Ed Wilmont, Pu-238 Waste at T A-55 

C213 AK Personnel Interview with Jim Foxx: Information on PIS Codes PPD, UA, VD, IN, 
and WE 

C214 AK Personnel Interview with Jim Foxx: RD&D Processes (RD, NCD, WM) 

C215 Email From Wayne Punjak to Pamela Rogers: Ac-227 Drums 

C216 
Memorandum to RMDC; Vent and Closure dates for TWISP containers submitted to 
WWIS 

C219 Interview with Jim Foxx: Material Type 83 used at TA-55 

C220 Jim Foxx's Review and Comments on Draft Process Flow Diagrams 

C221 Detailed Pu-238 Operations Process Flow Diagrams 

C222 Decay Corrected Values for LANL Heat Source Plutonium 

C223 Record of Communication for interview with Jim Foxx: All Process Wastes 

C224 Addition of 7 Containers to Waste Stream LA-MIN04-S.001 

C225 Evaluation of Additional Containers for waste stream LA-MHD01.001 

C226 
Waste Packaging Issues with CCP-AK-LANL-006, Waste Stream LA-CIN01.001 
(TA-55 cemented waste packaged in cans and monoliths) 

C228 
Evaluation of Los Alamos National Laboratory Circumferentially Taped Slip-Lid Cans 
(>4 Liters) 

C230 
Memo: Legacy TA-55 Nitrate Salt Wastes at TA-54- Potential Applicability of RCRA 
D001/D002/D003 Waste Codes 
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Source 
Document Title Tracking 

Number 

C231 Email RE: Nitrate Salt Processing Guidance 

Evaluation of Volumes and Calculations of Individual and Total Radionuclide Masses 
C232 and Activities for Waste Streams LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.01, and 

LA-MIN04-S.001 

D002 
Acceptable Knowledge Report for Legacy Debris TA-55 Waste Streams Containing 
Pu-239 

D003 
Hazardous Waste Facility Contract with DOE, University of California & Summary of 
Modifications 

D004 Attachment A (Waste Analysis Plan) of the LANL Hazardous Waste Permit 

D007 Process Acceptable Knowledge Report for Chloride Operations at T A-55 

D008 
Acceptable Knowledge Report for Newly Generated Waste from Nitrate Operations at 
TA-55 

D009 
Acceptable Knowledge Report for Newly Generated Waste from Miscellaneous 
Operations at T A-55 

D010 
Acceptable Knowledge Report for Newly Generated Waste from Special Processing 
Operations at T A-55 

D011 
Acceptable Knowledge Report for Newly Generated Waste from Metai/Pyrochemical 
Operations at T A-55 

D013 
Los Alamos National Laboratory Transuranic Waste Characterization Acceptable 
Knowledge Information Summary (AKIS) 

D014 TA-55 Facility Safety Analysis Report (FSAR), Excerpt (Chapter 1 missing) 

D017 
Draft Acceptable Knowledge (Report) for TA-55 Nitrate Operations (and Interview 
comments from Tim Hayes) 

Transuranic Waste Interface Document for the Waste Characterization, Reduction, 
D018 and Repackaging Facility and the Radioactive Materials Research, Operations, and 

Demonstration Facility 

D019 Waste Management Plan for the 40-mm Powder Breach Project 

D023 TA-55 Plutonium Facility Acceptable Knowledge Report 

D024 TA-55 TransuranicWaste Interface Document 

D025 Acceptable Knowledge Report for Debris Waste Streams Containing Pu-239 

D026 Acceptable Knowledge Information Summary For LANL Transuranic Waste Streams 

D028 Process Acceptable Knowledge Report for Pyrochemical Processes at TA-55 

D029 Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 

D030 Process Acceptable Knowledge Report for Special Processing at TA-55 

D032 Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 

D034 Waste Management Site Plan 
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Source 
Document Title Tracking 
Number 

D036 Process Knowledge Report for Nitrate Operations at TA-55 

D037 Los Alamos TRU Waste Certification Plan for Newly Generated TRU Waste 

D041 Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams 

D044 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Cassini Mission 

D045 Final Safety Analysis Report for TA-55 NMT 
D048 Wastes from Plutonium Conversion and Scrap Recovery Operations 
D049 40-mm Powder Breech Project, TA-55 Bldg PF-4, Waste Management Plan 

D0 50 
Waste-form Development for Conversion to Portland Cement at LANL Technical Area 
55 

D0 55 
Rocky Flats Environmental Technology Site Backlog Waste Reassessment Baseline 
Book -Waste Form 34 Pyrochemical Salts 

D0 56 TWISP Final Report 
D0 57 Processing Waste Acceptance Criteria Exception Forms 
D0 58 Review and Completion of the TWSR 

D0 59 
Environmental Protection: Managing Waste; Air Quality; Ecological and Cultural 
Resources ... 

D060 Repackaging Plutonium-238 High Dose Rate Material for Waste Disposal 

D062 Upgrade and Performance Testing for the LINC Systems at TA-54 Area G 
D063 Project Management Objectives for Pit 9 TRU Waste Retrieval 
D064 Retrieval Plan for TA-54, Area G TRU Waste for Pit 9 
D065 TA-54, Area G Pit 9 Waste Description 
D066 TA-54, Area G Pit 9 Waste Description 
D067 TA-54, Area G Trenches A-D Waste Description 
D068 T A-54 Area G Documented Safety Analysis 
D070 Wastes from Plutonium Conversion and Scrap Recovery Operations 
D071 Final Safety Analysis Report for TA-55 NMT 
D073 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Galileo Mission 
D074 Lightweight Radioisotope Heater Unit (LWRHU) Production for the Cassinni Mission 

D075 
Sampling and Analysis Project Validates Acceptable Knowledge on TA-55-43, 
Lot No. 01 

D076 
Acceptable Knowledge Summary Report for Waste Streams TA-55-43, TA-55-44, 
TA-55-45, TA-55-46, TA-55-47 

D077 Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 
D078 Process Acceptable Knowledge Report for Nitrate Operations at TA-55 
D079 Process Acceptable Knowledge Report for Special Processing at T A-55 

D080 
Process Acceptable Knowledge Summary Report for Plutonium-238 Operations at 
TA-55 

D081 AK Report for NG Waste from Metai/Pyrochemical Operations at TA-55 
D082 Institutional Plan FY2002-FY2007 
D083 Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams 
D084 Acceptable Knowledge Report for Debris Waste Streams Containing Pu-239 

D085 
Determination of H2 Diffusion Rates through Various Closure on TRU Waste Bag-
Out Bags 
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Source 
Document Title Tracking 

Number 

D089 
Amount of Zeolite Required to Meet the Constraints Established by the EMRTC 
Report RF 10-13: Application to LANL Evaporator Nitrate Salts 

D090 Results of Oxidizing Solids Testing- EMRTC Report FR 10-13 
D091 Solution Package Scope Definition REPORT-72, Salt Waste (SP #72) Rev 1 
DR001 Discrepancy Resolution Waste Stream Assignment 
DR004 Discrepancy Resolution Non-Mixed TA-55 Pu-239 Debris Drums 

Acceptable Knowledge Source Document Discrepancy Resolution- Homogeneous 
DR005 Solids in Containers S818280, S818308, S822622, S818309, S832485, S862359, 

S802994, and S811632 

DR007 
Acceptable Knowledge Source Document Discrepancy Resolution - Layers of 
Confinement 

DR008 
Acceptable Knowledge Source Document Discrepancy Resolution- TA-55 
Homogeneous Solids Containing Greater Than 50% Heterogeneous Debris 

DR029 
Acceptable Knowledge Source Document Discrepancy Resolution- Drum No. 86309 
Contained a Small Lighter Fluid Can with -65 ml of liquid 

DR043 Miscellaneous Debris Items in LA-CIN01.001 (cemented) Container No. 53706 

DR044 
Removal of 114 Heterogeneous Drums from Cemented Waste Stream 

_{LA-CIN01.001) 

DR048 
Acceptable Knowledge Source Document Discrepancy Resolution -Waste Stream 
LA-MHD01.001 Radiological Characterization 

M002 Review of Headspace Gas Data from Pre-WAP Analyses for Additions to AK 
M006 Pit Production 

M011 Waste Determination Report for Waste Stream TA-55-43 Lot No. 01 

M012 Waste Profile Form Guidance 

M013 Waste Generator Guidance for Completing the TRU Waste Storage Record (TWSR) 

M014 General Waste Management Requirements 
M015 Managing Radioactive Waste 
M016 Hazardous and Mixed Waste 

M017 Final Documentation for RadWaste ORACLE Database's List of Acceptable 
Radioisotopes, Specific Activities, Categories and Regulatory Limits 

M018 Los Alamos National Laboratory Waste Profile System Forms 

M019 Generator Documentation 

M023 Procedure Review Sheets for 410-MPP, "Eiectrorefining of Plutonium Metai-Crac Cell" 

M024 Procedure Review Sheets for 435-MPP, "Reverse Cell Electrorefining (R&D Project)" 

M026 Coalesence of Plutonium Metal (Excerpts) and Procedure Review Sheets 

M028 
Procedure Review Sheets and Excerpts from Salt Stripping of Electrorefining Salts 
Using Oxygen/Argon 

M029 
Procedure Review Sheets and Excerpts from Electrorefining of Plutonium Metal, 
Nominal Six Kilogram Scale 

M030 Measuring Physical Properties (Excerpt) 

M032 Acceptable Knowledge Personnel Interview Form - Metal Operations 
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Source 
Document Title Tracking 
Number 

M037 Multiple-Cycle Direct Oxide Reduction 

M041 
Procedure Review Sheets for Revs 0-5 of "Eiectrorefining of Plutonium Metal," Doc.# 
258-MPP-ROO 

M043 Procedure Review Sheet for Procedure 290-MPP-R02 

M044 
Procedure Review Sheets for Procedure 216-MPP-R01 "Oxalate Precipitation of lon-
Exchange Eluates" 

M045 
Procedure Review Sheets for Procedure 215-MPP-R01, "Oxalate Precipitation of 
Plutonium from Nitrate Solutions" 

M048 
Procedure Review Sheets for Procedure 230-MPP-R01, "Hydroxide Precipitation for 
Oxalate Filtrates" 

M050 
Procedure Review Sheet for 474-REC-R01, "Process Research and Development 
Facilities" 

M053 Procedure Review Sheet for 426-REC-ROO, "Residue Leaching" 

M054 Procedure Review Sheet for 461-REC-ROO, "Nitrate Anion Exchange" 

M057 
Procedure Review Sheet for 431-REC, "Procedure for Disposal of Oils Containing 
Recoverable Amounts of Pu in the Form of (U, Pu) Carbides" 

M061 
Process Review Sheet for RAB-MS-2000, "Carbothermic Process Material 
Specification for Uranium Oxide Powder (Depleted)" 

M064 Process Accountability Flow Documents for Various Nitrate Processes 

M067 Procedure Review Sheet for 430-REC, "Recovery of Contaminated Platinum" 

M069 Procedure Review Sheet for 420-REC, "Processing of Contaminated Solids" 

M072 
Procedure Review Sheets for 444-REC, "Dissolving Chloride Melt Portion of 
Electrorefining Residues" 

M074 Procedure 474-CLO, Hydroxide Precipitation of Chloride Waste Streams 

M076 Hydroxide Precipitation of the Plutonium in Chloride Waste Streams 

M080 Interview with J. Foxx re: Solvent Extraction Developmental Work 
M084 Procedure 437-REC, "Polystyrene Cube Processing" 

M085 
Procedure 445-REC, "Preferential Dissolution of Uranium Oxides from a Uranium-
Plutonium Oxide Mixture" 

M086 
Procedure 490-REC, "Catalyzed Electrochemical Plutonium Oxide Dissolver 
(CEPOD)" 

M088 Procedure 423-REC, "Ash Leaching" 

M089 Procedure 431-REC, "Leaching of Contaminated Metals in Nitric Acid" 

M090 
Procedure 421-REC, "Pickling or Surface Leaching" and "Leaching of Noncombustible 
Materials in Nitric Acid" 

M092 
Procedure 490-REC, "Mediated Electro-Oxidation of Low-Level Organic Waste" and 
"Catalyzed Electrochemical Plutonium Oxide Dissolver" 

M093 Procedure 427-REC, "Incinerator Ash R&D Facility" 
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Source 
Document Title Tracking 

Number 

M095 
Procedure 447-REC, "Dissolution of Impure Plutonium Dioxides, Filter Residues, and 
Glovebox Sweepings in Hot HN03-HF" 

M096 Procedure 472-REC, "Nitrate Anion Exchange for the Rich Column Material System" 

M097 Procedure 471-REC, "Nitrate Anion Exchange for the Lean Residue System" 

M098 
Procedure 470-REC, "Nitrate Anion Exchange for the Rich Residues lon Exchange 
Column" 

M099 Procedure 473-REC, "Nitrate Anion Exchange for the Dissolved Solids (DS) System" 

M103 Procedure 480-REC, "Peroxide Precipitation" 

M112 Procedure 407-MPP, Chlorination of Plutonium Compounds 

M113 Procedure 420-MPP, Reduction of Pu02 to metal 

M116 Review Sheet for Procedure 445-MPP, "Coalescence of Plutonium Metal" 

M118 Review Sheet for Procedure 209-MPP, "Pickling, Leaching, and Dissolution" 

M123 
Procedure 213-MPP, Conversion of Plutonium Oxalate to Oxide using heat lamp and 
hot plate 

M125 Procedure 217-MPP, Peroxide precipitation 

M126 Procedure 226-MPP, Dissolving Chloride Melt Portion of Electrorefining Residues 

M127 Procedure 232-MPP, Oxalate Precipitation of Pu from Hydrochloric solutions 

M129 Procedure 224-MPP, Chlorination of Plutonium Compounds 

M130 Procedure 251-MPP, Multiple-cycle Direct Oxide Reduction 

M131 Procedure 273-CLO, Purifying and Recovering Pu by Chloride anion exchange 

M132 Procedure 242-MPP, Precipitation of Plutonium Oxalate in Hydrochloric Acid 

M134 Direct Oxide Reduction R&D 

M137 Procedure HS-NMT9-PP-42, "Particle Size Analysis of Oxide Powders Procedure" 

M142 Procedure 435-REC, "Processing Lapping Oil and Similar Organics" 

M144 
Procedure 491-REC, "Advanced Testing Line for Actinide Separations (ATLAS) Unit 
Operations" 

M151 Procedure 464-Rec, "Peroxide Precipitation" 

M153 
Development of Control Charts for the Evaporator Bottoms Newly Generated Waste 
Stream from T A-55 

M154 Miscellaneous MSDSs 

M156 Project 2010 Container Specific Database Information for LA-MHD01.001 

M157 Project 2010 Database Summary of Waste Codes from LA-MHD01.001 

M158 Project 2010 Database Information Waste Item Descriptions Summary 

M159 
Project 2010 Container Specific Database Information- Area G Reported 
Radionuclides 

M160 LANL Project 201 0 Summary of AK Discrepancies 
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Source 
Document Title Tracking 

Number 

M164 Procedure Review Sheet for Identification of Potential Hazards Associated with 
Metallographic Operations in Rooms G104 and G107 

M169 
Procedure Review Sheet- Comminution and Nickel Addition Procedures for Uranium 
Carbide or Uranium-Plutonium Carbide 

M172 
Procedure Review Sheet for Manual Pellet Pressing Procedure for Uranium Carbide 
or Uranium-Plutonium Carbide Powders 

M174 
Procedure Review Sheet for Procedure for Measuring the Density of Sintered Fuel or 
Insulator Pelletsby a Water Immersion Technique 

M180 
Procedure Review Sheet - Hydroxide Precipitation of Chloride Solutions Containing 
Organic Chemicals 

M181 Procedure Review Sheet - Oxalate Precipitation of Plutonium from Chloride Solutions 

M182 
Procedure Review Sheet - Purification and Recovery of Plutonium by Chloride Anion 
Exchange 

M184 Procedure Review Sheet - DicesiumHexachloroPiutonate (DCHP) 

M185 Procedure Review Sheet - Head End Processing of Aqueous Chloride Plutonium 

M186 Procedure Review Sheet - Plutonium Recovery from Chloride Solutions by Oxalate 

M189 Procedure Review Sheet - Vessel Handling and Unloading 

M200 Plutonium Electrorefining 
M202 Preparation of Pu Metal by the Fluoride Reduction Process 

M206 Procedure Review Sheet - Salt Stripping of Electrorefining Salts 

M212 Procedure Review Sheet- Six Foot Sphere Handling and Unloading 

M215 LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from 2500 Set 

M216 LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from AK6 Remaining Set 

M217 LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from AK7 Remaining Set 

M218 LANL Hard Copy TWSRs for LA-MHD01 and LA-MHD02 from I magic Printout Set 

M219 Electronic image of TWSRs and RSWD Forms from I magic Software 

M220 Vent Date Information Sources 
M222 CONCERT Database 

M223 Design of Hydrothermal Waste Treatment Units for Operation at Pressures from 1 to 
1,000 Bar 

M224 LANL Hard Copy RSWDs and TWSRs for LA-MHD01 and LA-MHD02 

M226 LANL Hard Copy RSWDs and TWSRs for LA-MHD01 and LA-MHD02 

M236 TA-55 Cemented RSWDsfTWSRs 

M238 NUGEN Drum TWSRs 

M241 Drum Spreadsheet for Additional LA-MHD01.001 Containers 

M242 TA-55 Waste Stream LA-MIN02-V.001 RSWDsfTWSRs and Drum Spreadsheet 

M252 TA-55 Cement Fixation Drum Logbook 

M273 LA-MHD01.001 TWSRs 
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Source 
Document Title Tracking 

Number 

M274 TWSRs for Containers 8000 Series 

M275 TA-55 NUGEN TWSRs 

M276 TA-55 VE NUGEN TWSRs 

M279 
TA-55 Waste Stream LA-MIN04-S.001 RSWDsfTWSRs, Drum Spreadsheet, and 
BDRs 

M280 Pit 9 Waste Information 

M281 Trenches A-D logbook 

M283 Assembled Tables taken from Milliwatt Generator Project Progress Reports 

M284 MSDSs for Pu-238 Operations 

M285 Process Flow Diagram for Routine Pu-238 Heat Source Production- Fuel Fabrication 

M286 Particle Size Analysis of Oxide Powders 

M287 Process Flow Diagram for Metallography 

M288 Process Flow Diagram for Pu-238 Scrap Processing 

M289 Introductory Glovebox Transfer of an EP-60 into and EP-61 

M290 Decontamination of lr Using Molten MgCI2 

M291 Process Flow Diagram for Recovery of Pu-238 Oxide from Contaminated Iridium 

M292 Dissolution of lr by Electrochemical Methods 

M293 Process Flow Diagram for Pu-238 Waste Solidification 

M294 Recovery of Plutonium-238 from Sucrose Solutions 

M295 
Documentation for RadWaste ORACLE Database's List of Acceptable 
Radioisotopes, Specific Activities, Categories and Regulatory Limits 

M296 Generator Documentation (RSWDfTWSRs) 

M298 
Concert Database Query, Physical Parameter Inventory Analysis for Waste Stream 
LA-MHD02. 002 

M299 Thermal Decomposition of Cellulose Items 

M300 General Waste Management Requirements 

M301 Hazardous and Mixed Waste 

M302 Managing Radioactive Waste 

M303 Waste Profile Form Guidance 

M304 Waste Generator Guidance for Completing the TRU Waste Storage Record (TWSR) 

M306 
The Actinide Research Quarterly, Magnetic Levitation Results in 
High-Purity Plutonium Metal. 

M307 Acceptable Knowledge Isotopic Ratios (AKIR) database, Versions 2.0 and 2.1 

M308 Pu-238 Defense Determination Resolution 

M309 Radiological Discrepancy Report 

M310 RCRA EPA Hazardous Waste Code Assignment Discrepancy Report 

M312 CCP-AK-LANL-007 Document Conversion To CCP-AK-LANL-006 Source Documents 

P001 Nitric Acid Process Evaporator 

P005 Thorium Fluoride Precipitation 

P008 Cement Fixation of Process Residues in 55-Gallon Drums (Excerpts) 

P011 Cement Fixation of Process Residues in One-Gallon Cans (Excerpts) 
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Number 

P012 Organic Liquid Emulsification 

P014 Casing Enriched Plutonium 

P024 Nitrate Anion Exchange 

P025 Dissolution and/or Leaching of Various Materials in Hydrochloric Acid 

P026 Oxalate Precipitation of Plutonium from Hydrochloric Acid Solutions 

P027 Purification and Recovery of Plutonium by Chloride Anion Exchange 

P028 Hydroxide Precipitation 

P029 Procedure for Pyroredox Processing of Spent Electrorefining Anodes (P/S RA) 

P033 Procedure "Cleaning Requirements for Large Components" P/S EL 

P034 Procedure "Cleaning for Small Components" 

P036 Procedure "Fabrication and Inspection of He-Bonded Fuel Elements" P/S EL 

P042 Procedure "Sodium Bonding" PIS EL 

P044 Procedure "Encapsulation of Radioactive Isotopes" P/S WE 

P045 Procedure "Plasma Chemical Reactor" P/S PCH 

P046 Procedure "Safe Operating Procedure for Pit Disassembly" P/S MW, PO, SRL 

P049 Procedure "Ultrasonic Degreaser" P/S MA 
P0 51 Procedure "Operating the Autoclave Hot Isostatic Press" P/S BA 

P0 52 Procedure "Cleaning of SP-100 Fuel Pin Components" 

P0 53 Procedure "Pit Disassembly" P/S SRL 

P0 56 Procedure "Heat Treatment of SP-100 Components" 

P064 Procedure "Hydrothermal Processing" 

P065 Procedure "Superacid Research and Development" 

P067 Procedure "Room 208 Purification Process Development" 

P069 Procedure "Super Oxidizer Fluorination of Ash" 

P070 Procedure "Operation of the Plutonium FOOF Loop" 

P071 Procedure "Operation of the Plutonium Fluorination Loop" 

P076 Procedure "Research, Development, and Demonstration Facilities" 

P077 Procedure "Research, Development, and Demonstration Facilities" 

P078 Procedure "Sensors and Instrumentation Development" 

P080 Procedure "Organoactinide R&D" 

P081 Procedure "Actinide Chemistry Research and Development" 

P083 Procedure "Plutonium Chlorination" 

P085 Procedure "Developmental Chloride Solvent Extraction Process" 

P090 TA-55 Generator Attachment to the Los Alamos TRU Waste Certification Plan 
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Document Title Tracking 
Number 

P091 Attachment 3 to the TRU Waste Certification Plan, R05 

P092 TA-55 Transuranic Waste Interface Document for Debris Waste 

P094 Documenting Acceptable Knowledge For Legacy Waste Items 

P095 Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste for WIPP and 
for T A-54 Safe Storage 

P096 TA-55 Waste Management, TWCP-351 

P097 Performing Visual Inspections of TRU Waste 

P098 Packing TRU Waste Containers 

Procedure 406-GEN, "Standard Operating Procedure for the Waste Management at 
P102 TA-55, 

CMB-11 Facility"; also LA-UR-01-6170 

P103 Thorium Fluoride Precipitation 

P104 Electrorefining of Plutonium Metal, Nominal Six Kg Scale 

P105 Chloride Melt Preparation for Electrorefining and Fused Salt Extraction 

P109 Acceptable Knowledge Personnel Interview Form re: Pyrochemical waste stream 

P110 Acceptable Knowledge Personnel Interview Form re: Pyrochemical waste stream 

P117 Waste Visual Examination and Packaging 

P118 Acceptable Knowledge Documentation 

P125 Characterization of Direct Oxide Salts 

P147 Electrochemical Systems Operations, NMT-15 Hazard Control Plan 

P148 
Machining of Special Nuclear Materials in Glovebox Enclosures, NMT-15 Hazard 
Control Plan 

P152 Cement Fixation of Process Residues in One-Gallon Cans 

P153 Cement Fixation of Process Residues in 55-Gallon Drums 

P154 Standard Waste Visual Examination and Prohibited Item Disposition 

P155 Pu-238 Residue Solidification 

P156 Thermal Decomposition of Cellulose Items Contaminated with Plutonium-238 

P157 Direct Oxide Reduction of Pu-238 Oxide 

P158 Prohibited Items Disposition Dome 231 Permacon 

P159 Processing Waste in the Waste Characterization Glovebox 

P160 Introducing and Removing Items and Samples from the Glovebox Systems in PF-4 

P161 T A-55 Waste Management 

P162 TA-55 Waste Management Requirements 

P163 Nuclear Materials Packaging 

P164 Inspecting, Labeling, and Preparing TRU Waste Containers 
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Number 

P165 Performing Visual Inspections of TRU Waste 

P166 Packing TRU Waste Containers 

P167 Packing TRU Waste Containers 

P168 Sealing TRU Waste Containers 

P169 Sealing TRU Waste Containers 

P170 Material Reclamation 

P171 Inspecting and Preparing a Drum 

P172 Inspecting the Cement and Performing the Drum-in and Drum-out 

P173 Waste Generating Instruction for Heat-Source Plutonium Solid TRU Waste 

P174 Trenches A- D Retrieval Operations 

P175 Sort, Segregate, Size Reduction, and Repackaging Activities 

P177 TA-55 Waste Management 

P178 
Attachment 3 to the Los Alamos TRU Waste Certification Plan for Newly Generated 
TRUWaste 

P179 TA-55 Generator Attachment to the Los Alamos TRU Waste Certification Plan 

P180 Sampling Pu02 Procedure 

P181 Ceramography of 238 Pu02 Fuel Samples 

P182 238 Pu Waste Solidification 

P183 Cement Fixation of Process Residues in 55-Gallon Drums 

P185 Cement Fixation of Process Residues in One-Gallon Cans 

P186 Organic Liquid Emulsification 

P187 Characterization of Direct Oxide Salts 

P188 Standard Operating Procedure for the Waste Management at TA-55 

P189 Direct Oxide Reduction of 238Pu02 

P190 Advanced Testing Line for Actinide Separations (ATLAS) Unit Operations 

P192 T A-54 Area G TRU Crate SSSR Activities 

P194 TA-54-231 PermaCon Upgrades 

P195 Sort, Segregate, Size Reduction, and Repackaging Activities 

P196 TA-54 Area G Sludge Remediation Activities 

P197 TA-54 Area G TRU Crate SSSR Activities 

P198 WCRRF Waste Characterization Glovebox Operations 

P199 TA-54-375 TRU Oversized Box Processing Capability Project 

U002 Review of RTR Data From Pre-WAP Analysis For AK 
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U004 Process Status Data from Area 55 WMD & Cert. Database 

U005 
Twenty-Five Years of Radioactive Waste Cementation at Los Alamos National 
Laboratory 

U007 Review of RTR Data From Pre-WAP Analysis for AK 
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Approved Waste Stream Profile Description AK Document # AK Summary #
03/08/04 BNINW216 FIRST/SECOND STAGE SOLIDIFIED SLUDGE INEL-96/0280 BNFL-5232-RPT-TRUW-09
01/24/06 ID-RF-S3114 SOLIDIFIED ORGANICS CCP-AK-INL-005 N/A
04/07/05 LA-MHD01.001 HETEROGENEOUS DEBRIS CCP-AK-LANL-006 N/A

05/14/08 LA-MHD04.001 HETEROGENEOUS DEBRIS FROM THE TA-21 DP WEST FACILITY CCP-AK-LANL-010 N/A

08/14/13 LA-MIN02-V.001 ABSORBED WASTE FROM TA-55 CCP-AK-LANL-006 N/A
08/03/12 SR-221H-PuOx SRS BLENDED PUOX CCP-AK-SRS-21 N/A
07/19/10 SR-MD-PAD1 HETEROGENEOUS DEBRIS FROM MOUND SITE CCP-AK-SRS-9 N/A
02/24/11 SR-W027-HBL-BOX HETEROGENEOUS DEBRIS FROM THE HBL CCP-AK-SRS-4 N/A

Waste Streams Currently Being Shipped
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	100_hr_PM074061_Rev___8__Underground_Maintenance_on_Diesel_Vehicles.pdf
	1.0 INTRODUCTION
	1.1 PURPOSE
	1.2 SCOPE

	2.0 REFERENCES
	3.0 MATERIALS
	4.0 EQUIPMENT
	5.0 PRECAUTIONS
	5.1 CHEMICAL HAZARD
	5.2 ERGONOMIC LIFTING HAZARD
	5.3 ROTATING EQUIPMENT/PINCH POINT HAZARD

	6.0 LIMITATIONS
	6.1 HOLD AND WITNESS POINTS
	6.2 OTHER LIMITATIONS
	6.3 REQUIRED QUALIFICATIONS AND TRAINING

	7.0 PREREQUISITES
	7.1 ADMINISTRATIVE
	[  ] 7.1.1 WGM/FWM or Designee shall CONDUCT pre-job brief per  WP 04-AD3030.
	[  ] 7.1.2 RECORD Work Order number on Attachment(s).

	7.2 TASK PREPARATION
	[  ] 7.2.1 OBTAIN items shown in Section 3.0, Materials, and Section 4.0, Equipment.
	[  ] 7.2.2 VERIFY M&TE is within current calibration cycle.
	[  ] 7.2.3 RECORD M&TE data on M&TE Documentation table in Attachment 1.


	8.0 PERFORMANCE
	8.1 EQUIPMENT SETUP
	[  ] 8.1.1 Qualified Operator – ENSURE equipment is parked in safe configuration.
	[  ] 8.1.2 RECORD equipment number.
	[  ] 8.1.3 RECORD running hours.
	[  ] 8.1.4 IF NOT servicing a haul truck, THEN GO-TO Section 8.2.
	[  ] 8.1.5 IF servicing a haul truck, THEN PERFORM Steps [  ] 8.1.5.1 through [  ] 8.1.5.5.
	[  ] 8.1.5.1 ENSURE proper lifting and transporting techniques to prevent muscle strain, AND REQUEST additional assistance or mechanical lifting equipment when needed.
	[  ] 8.1.5.2 ENSURE hands and fingers are kept clear of rotating/articulating equipment.
	[  ] 8.1.5.3 RAISE dump bed.
	[  ] 8.1.5.4 INSTALL safety cage on hydraulic cylinder.
	[  ] 8.1.5.5 LOWER bed onto safety cage.


	8.2 LOCKOUT/TAGOUT (LO/TO)
	[  ] 8.2.1 DE-ENERGIZE equipment using Battery Disconnect Switch.
	[  ] 8.2.1.1 PLACE Maintenance in Progress (MIP) tag(s) on mobile equipment control in accordance with WP-AD3005

	[  ] 8.2.2 Qualified Operator – ATTEMPT to start and operate equipment.
	[  ] 8.2.3 VERIFY equipment will NOT start or operate.

	8.3 CLEANING AND INSPECTION
	[  ] 8.3.1 ENSURE leather/mechanics gloves are worn.
	[  ] 8.3.2 ENSURE proper lifting and transporting techniques to prevent muscle strain, AND REQUEST additional assistance or mechanical lifting equipment when needed.
	[  ] 8.3.3 REMOVE guards and covers as needed for access.
	[  ] 8.3.4 ENSURE face shield or goggles, leather/mechanics gloves, and hearing protection are worn while cleaning with compressed air.
	[  ] 8.3.5 CLEAN the following components, as equipped, using compressed air:
	[  ] 8.3.6 INSPECT power train for the following, as equipped:
	[  ] 8.3.7 INSPECT belts for the following:

	8.4 AIR FILTER REPLACEMENT
	[  ] 8.4.1 REPLACE engine air filter(s), if needed.

	8.5 EQUIPMENT OIL CHANGE
	[  ] 8.5.1 ENSURE safety glasses with side shields are worn.
	[  ] 8.5.2 ENSURE nitrile gloves are worn when handling used motor oil.
	[  ] 8.5.3 CHANGE engine oil as follows:
	[  ] 8.5.3.1 DRAIN engine oil.
	[  ] 8.5.3.2 REPLACE oil filter(s).
	[  ] 8.5.3.3 RE-FILL engine to operating levels with 30W oil.


	8.6 EQUIPMENT LUBRICATION
	[  ] 8.6.1 ENSURE mechanics/leather gloves and safety glasses with side shields are worn.
	[  ] 8.6.2 GREASE following areas, as equipped, with EP-2 grease.

	8.7 TIRE AND WHEEL INSPECTIONS
	[  ] 8.7.1 ENSURE leather/mechanics gloves and safety glasses with side shields are worn.
	[  ] 8.7.2 EXAMINE tires for wear, gouges, tears and proper inflation.
	[  ] 8.7.2.1 IF tire pressure is low, THEN pressurize to proper air pressure per Table 1.

	[  ] 8.7.3 TORQUE wheel lug bolts per Table 1.


	TABLE 1 –TORQUE AND TIRE PRESSURE TABLE
	[  ] 8.7.4 IF torque paint is required AND is damaged or missing, THEN INSTALL/RE-INSTALL torque paint.
	8.8 EQUIPMENT AND POWER LINEUP
	[  ] 8.8.1 RE-INSTALL guards and covers.
	[  ] 8.8.2 REMOVE MIP tag(s).
	[  ] 8.8.3 RE-ENERGIZE equipment using Battery Disconnect Switch.

	8.9 POST MAINTENANCE TESTING
	[  ] 8.9.1 KEEP hands and fingers clear of rotating/articulating equipment.
	[  ] 8.9.2 Qualified Operator – START AND RUN equipment.
	[  ] 8.9.3 CHECK for unusual vibrations or unusual noises.
	[  ] 8.9.4 IF NOT servicing a haul truck, THEN GO-TO Step [  ] 8.9.6.
	[  ] 8.9.5 IF servicing a haul truck, THEN PERFORM Step [  ] 8.9.5.1 through Step [  ] 8.9.5.3.
	[  ] 8.9.5.1 ENSURE proper lifting and transporting techniques to prevent muscle strain, AND REQUEST additional assistance or mechanical lifting equipment when needed.
	[  ] 8.9.5.2 ENSURE hands and fingers are kept clear of rotating/articulating equipment.
	[  ] 8.9.5.3 RAISE bed and remove safety cage.
	[  ] 8.9.5.4 LOWER bed to normal operating position.

	[  ] 8.9.6 Qualified Operator – STOP engine.
	[  ] 8.9.7 ENSURE proper oil level and no oil leaks.

	8.10 OPERATIONAL ACCEPTANCE
	[  ] 8.10.1 ENSURE the following:
	[  ] 8.10.2 Operations - ACKNOWLEDGE maintenance is field-work complete.

	8.11 POST-JOB REVIEW
	[  ] 8.11.1 WGM/FWM or Designee, CONDUCT post-job review per  WP 04-AD3030.


	9.0 RECORDS
	9.1 QUALITY RECORDS
	[  ] 9.1.1 This procedure generates the following Quality records in accordance with WP 13-1, Quality Assurance Program Description (QAPD).
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