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 1.0  INTRODUCTION 
 
This Los Alamos National Laboratory (LANL) General Part B Permit Application is submitted to 
address requirements that apply to hazardous and mixed waste treatment, storage, and disposal 
facility operations at all LANL technical areas (TA).  This General Part B serves as Revision 1.0 
to the General Part B submitted in August 1996 (LANL, 1996). It is intended to meet the permitting 
strategy outlined by the New Mexico Environment Department Hazardous and Radioactive 
Materials Bureau (HRMB) in correspondence dated February 5, 1998.  As stated in the 
correspondence, the General Part B will serve in the operating permit as an "umbrella" document, 
covering the requirements of the New Mexico Hazardous Waste Act and implementing 
regulations, specifically,  the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), revised January 1, 1997 [1-1-97], common to all TAs.  Other applicable 
20 NMAC 4.1 requirements are or will be addressed in TA-specific permit applications, permit 
modification requests, or permit renewal documents.  Together, information provided in this 
document and in the TA-specific documents will meet the applicable Part B requirements 
specified in 20 NMAC 4.1, Subparts V and IX [1-1-97]. 
 
In accordance with HRMB's permitting strategy, LANL submitted a General Part A permit 
application in April 1998 (LANL, 1998).  The General Part A consolidated information from 
previous site-wide and TA-specific Part A submittals into one comprehensive document, 
identifying all hazardous and mixed waste treatment, storage, and disposal facilities at LANL as of 
April 30, 1998, that are subject to 20 NMAC 4.1, Subparts V, VI, and IX [1-1-97].  The General 
Part A serves as a companion document to the General Part B and TA-specific permit 
applications, permit modification requests, and permit renewal documents. 
 
In both the General Part A and General Part B permit applications, a unit to be permitted may 
sometimes be referred to as a "facility" (e.g., the Drum Prep Facility).  The term "facility," as it 
appears in this context, is used only to denote building names and does not imply the regulatory 
meaning of "facility" as defined in 20 NMAC 4.1, Subpart I, 260.10 [1-1-97].  However, pursuant 
to 20 NMAC 4.1, Subpart I, 260.10 [1-1-97], the LANL facility as a whole does meet the regulatory 
definition of a facility. 
 
Table 1-1 provides a list of regulatory references and the corresponding section location in this 
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document, as appropriate.  Where applicable, regulatory citations in this document reference 
20 NMAC 4.1, which adopts, with a few limited exceptions, all of the Code of Federal Regulations, 
Title 40, Parts 260 to 266, Part 268, and Part 270. 
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 Table 1-1 
 

Regulatory References and 
Corresponding Permit Application Location 

 
 

Regulatory Citation(s) 
 

Description of Requirement 
 
Location in this 

Document 
 
'270.14(b)(1) 

 
General facility description 

 
Appendix A 

 
'270.14(b)(2) 

 
Chemical and physical analyses 

 
Appendix B 

 
'270.14(b)(3) 

 
Waste analysis plan 

 
Appendix B 

 
'264.13(b) 

 
Development and implementation of waste analysis 
plan 

 
Appendix B 

 
'264.13(c) 

 
Off-site waste analysis requirements 

 
Appendix B 

 
'270.14(b)(4) 

 
Security procedures and equipment 

 
2.0b 

 
'270.14(b)(5) 

 
General inspection requirements 

 
Appendix C 

 
'264.174 

 
Container inspections 

 
Appendix C 

 
'264.193(i) 

 
Tank inspections 

 
Appendix C 

 
'264.195 

 
Overfill control inspections 

 
Appendix C 

 
'264.226 

 
Surface impoundments monitoring and inspection 

 
NA 

 
'264.254 

 
Waste pile monitoring and inspection 

 
NA 

 
'264.273 

 
Land treatment design and operating requirements 

 
NA 

 
'264.303 

 
Landfill monitoring and inspection 

 
NA 

 
'264.347 

 
Incinerator monitoring and inspection 

 
NA 

 
'264.602 

 
Miscellaneous units 

 
Appendix C 

 
'264.1033 

 
Process vent standards 

 
Appendix C 

 
'264.1052 

 
Equipment leak air emission standards 

 
Appendix C 

 
'264.1053 

 
Compressor standards 

 
Appendix C 

 
'264.1058 

 
Standards for pumps, valves, pressure relief 
devices, flanges and connections 

 
Appendix C 

 
'264.1088 

 
Subpart CC inspection and monitoring requirements 

 
Appendix C 

 
'270.14(b)(6) 

 
Request for waiver from preparedness and 
prevention requirements of 264 Subpart C 

 
NA 

 
'270.14(b)(7) 

 
Contingency plan requirements under 264 Subpart D 

 
Appendix E 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 
'264.227 

 
Surface impoundment emergency repairs; 
contingency plans 

 
NA 

 
'270.14(b)(8) 

 
Preparedness and prevention 

 
2.0b 

 
'270.14(b)(8)(i) 

 
Prevention of hazards in unloading operations 
(ramps and special forklifts) 

 
NAb 

 
'270.14(b)(8)(ii) 

 
Runoff prevention with berms, trenches, and dikes 

 
NAb 

 
'270.14(b)(8)(iii) 

 
Prevention of contamination of water supplies 

 
NAb 

 
'270.14(b)(8)(iv) 

 
Mitigation effects of equipment failure and power 
outages 

 
NAb 

 
'270.14(b)(8)(v) 

 
Prevention of undue exposure of personnel by use 
of personal protective equipment 

 
NAb 

 
'270.14(b)(8)(vi) 

 
Prevention of release to the atmosphere 

 
NAb 

 
'270.14(b)(9) 

 
Prevention of accidental ignition or reaction 

 
2.0b 

 
'264.17(c) 

 
Documentation of compliance with 264.17 (general 
requirements for ignitable, reactive, or incompatible 
wastes) 

 
NAb 

 
'270.14(b)(10) 

 
Traffic pattern, volume, and controls 

 
Appendix A 

 
 

 
Identification of turn lanes 

 
Appendix A 

 
 

 
Identification of traffic/stacking lanes 

 
Appendix A 

 
 

 
Description of road surface 

 
Appendix A 

 
 

 
Description of road load bearing capacity 

 
Appendix A 

 
 

 
Identification of type and number of traffic controls 

 
Appendix A 

 
'270.14(b)(11) 

 
Facility/unit location information 

 
Appendix A 

 
'270.14(b)(11)(i) 

 
Seismic standard applicability [264.18(a)] 

 
Appendix A 

 
'270.14(b)(11)(ii) 

 
Seismic standard requirements 

 
Appendix Ab 

 
'270.14(b)(11)(ii)(A) 

 
No fault within 3,000 feet (ft) with displacement in 
Holocene time 

 
NAb 

 
'270.14(b)(11)(ii)(A)(1) 

 
Published geological studies 

 
NAb 

 
'270.14(b)(11)(ii)(A)(2) 

 
Aerial reconnaissance of a five-mile radius from the 
facility 

 
NAb 

 
'270.14(b)(11)(ii)(A)(3) 

 
Analysis of aerial photographs covering 3,000-ft 

 
NAb 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
radius from the facility/unit 

 
'270.14(b)(11)(ii)(A)(4) 

 
Reconnaissance based on walking portions of the 
area within 3,000 ft of the facility 

 
NAb 

 
'270.14(b)(11)(ii)(B) 

 
If faults which have displacement in Holocene time 
are present within 3,000 ft, no faults pass within 
200 ft of portions of the facility where treatment, 
storage, or disposal will be conducted 

 
NAb 

 
'270.14(b)(11)(iii) 

 
100-year floodplain standard 

 
Appendix Ab 

 
'270.14(b)(11)(iv) 

 
If facility is within 100-year floodplain 

 
Appendix Ab 

 
'270.14(b)(11)(iv)(A) 

 
Engineering analyses of hydrostatic forces expected 
in a 100-year flood 

 
NAb 

 
'270.14(b)(11)(iv)(B) 

 
Structural engineering studies for flood protection to 
prevent washout 

 
NAb 

 
'270.14(b)(11)(iv)(C) 

 
Detailed description of procedures to remove 
hazardous waste to safety before flood reaches the 
waste 

 
NAb 

 
'270.14(b)(11)(iv)(C)(1) 

 
Timing of removal 

 
NAb 

 
'270.14(b)(11)(iv)(C)(2) 

 
Location to be moved to 

 
NAb 

 
'270.14(b)(11)(iv)(C)(3) 

 
Dedicated equipment and personnel to ensure 
removal 

 
NAb 

 
'270.14(b)(11)(iv)(C)(4) 

 
Potential for accidental discharge during movement 

 
NAb 

 
'270.14(b)(11)(v) 

 
Plan to show how the facility will be brought into 
compliance with 264.18(b) 

 
NAb 

 
'270.14(b)(12) 

 
Personnel training program 

 
Appendix D 

 
'270.14(b)(13) 

 
Closure and post-closure plans 

 
Appendix F 

 
'264.112 

 
Amendment of closure plan 

 
Appendix F 

 
'264.118 

 
Post-closure plan; amendment of plan 

 
Appendix Fb 

 
'264.178 

 
Closure/containers 

 
NAb 

 
'264.197 

 
Closure/tanks 

 
NAb 

 
'264.228 

 
Closure/post-closure/surface impoundments 

 
NA 

 
'264.258 

 
Closure/post-closure/waste piles 

 
NA 

 
'264.280 

 
Closure/post-closure/land treatment 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
'264.310 Closure/post-closure/landfills NA 
 
'264.351 

 
Closure/incinerators 

 
NA 

 
'264.601 

 
Miscellaneous units 

 
NAb 

 
'264.603 

 
Post-closure care 

 
NAb 

 
'270.14(b)(14) 

 
Post-closure notices (264.119) 

 
Appendix F 

 
'270.14(b)(15) 

 
Closure cost estimate (264.142) 

 
Appendix F 

 
 

 
Financial assurance (264.143) 

 
Appendix F 

 
'270.14(b)(16) 

 
Post-closure cost estimate (264.144) 

 
Appendix F 

 
 

 
Post-closure care financial assurance (264.145) 

 
Appendix F 

 
'270.14(b)(17) 

 
Liability insurance (264.147) 

 
Appendix F 

 
'270.14(b)(18) 

 
Proof of financial coverage (264.149-150) 

 
Appendix F 

 
'270.14(b)(19) 

 
Topographic map requirements 

 
Appendix Ac 

 
'270.14(b)(19)(i) 

 
Map scale and date 

 
Appendix Ac 

 
'270.14(b)(19)(ii) 

 
100-year floodplain 

 
Appendix A 

 
'270.14(b)(19)(iii) 

 
Surface waters 

 
Appendix Ac 

 
'270.14(b)(19)(iv) 

 
Land use 

 
Appendix A 

 
'270.14(b)(19)(v) 

 
Wind rose 

 
Appendix A 

 
'270.14(b)(19)(vi) 

 
Map orientation 

 
Appendix Ac 

 
'270.14(b)(19)(vii) 

 
Legal boundaries 

 
Appendix Ac 

 
'270.14(b)(19)(viii) 

 
Access controls 

 
NAb 

 
'270.14(b)(19)(ix) 

 
Wells 

 
Appendix Ac 

 
'270.14(b)(19)(x) 

 
Buildings 

 
Appendix Ac 

 
 

 
Treatment, storage, and disposal (TSD) operations 

 
Appendix Ac 

 
 

 
Run-on/run-off control systems 

 
NAb 

 
 

 
Storm sewer systems 

 
Appendix A 

 
 

 
Sanitary sewer systems 

 
Appendix A 

 
 

 
Process sewer systems 

 
Appendix A 

 
 

 
Loading/unloading areas 

 
NAb 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 Fire control facilities Appendix E 
 
'270.14(b)(19)(xi) 

 
Drainage barriers 

 
NAb 

 
'270.14(b)(19)(xii) 

 
Location of operational units 

 
Appendix Ac 

 
'270.14(b)(20) 

 
Other federal laws 

 
3.0 

 
 

 
Wild and Scenic Rivers Act 

 
3.0 

 
 

 
National Historic Preservation Act 

 
3.0 

 
 

 
Endangered Species Act 

 
3.0 

 
 

 
Costal Zone Management 

 
3.0 

 
 

 
Fish and Wildlife Coordination Act 

 
3.0 

 
 

 
Executive Orders 

 
3.0 

 
'270.14(b)(21) 

 
Notice of extension approval for land disposal 
facilities 

 
NA 

 
'270.14(c) 

 
Groundwater monitoring requirements 

 
Appendix A 

 
'270.14(c)(1) 

 
Groundwater monitoring under 265.90 through 
265.94 

 
NA 

 
'270.14(c)(2) 

 
Identification of uppermost aquifer, groundwater flow 
rate and direction 

 
NA 

 
'270.14(c)(3) 

 
A topographic map required under 270.14(b)(19) 
that identifies proposed point of compliance 

 
NA 

 
 

 
Proposed location of groundwater monitoring wells 
under 264.97. 

 
NA 

 
'270.14(c)(4) 

 
Description of plume of contamination that has 
entered groundwater 

 
NA 

 
'270.14(c)(4)(i) 

 
Extent of plume indicated on topographic map 

 
NA 

 
'270.14(c)(4)(ii) 

 
Identification of constituents and concentration for 
Appendix IX of 264 

 
NA 

 
'270.14(c)(5) 

 
Detailed plan and an engineering report describing 
proposed groundwater monitoring program under 
264.97 

 
NA 

 
'270.14(c)(6) 

 
No releases detected in groundwater (264.98) 

 
NA 

 
'270.14(c)(6)(i) 

 
List of proposed indicator parameters 

 
NA 

 
'270.14(c)(6)(ii) 

 
Proposed groundwater monitoring system 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 
'270.14(c)(6)(iii) 

 
Background values for each proposed monitoring 
parameter 

 
NA 

 
'270.14(c)(6)(iv) 

 
Description of proposed sampling, analyses and 
statistical comparisons to be used 

 
NA 

 
'270.14(c)(7) 

 
Release detected at point of compliance requires 
corrective action under 264.100 

 
NA 

 
'270.14(d) 

 
Information requirements for solid waste 
management units (SWMU) 

 
4.0b 

 
'270.14(d)(1)(i) 

 
Location of SWMUs on topographic map 

 
NAb 

 
'270.14(d)(1)(ii) 

 
Types of SWMUs 

 
NAb 

 
'270.14(d)(1)(iii) 

 
Dimensions and descriptions of SWMUs 

 
NAb 

 
'270.14(d)(1)(iv) 

 
Dates of operation 

 
NAb 

 
'270.14(d)(1)(v) 

 
Waste types managed at SWMU 

 
NAb 

 
'270.14(d)(2) 

 
Information on releases from SWMUs 

 
NAb 

 
'270.15 

 
Containers 

 
NAb 

 
'270.16 

 
Tank systems 

 
NAb 

 
'270.16(a) 

 
Written assessment and certification 

 
NAb 

 
'270.16(b) 

 
Capacity/dimensions 

 
NAb 

 
'270.16(c) 

 
Systems and controls 

 
NAb 

 
'270.16(d) 

 
Piping and process flow 

 
NAb 

 
'270.16(e) 

 
External corrosion protection 

 
NAb 

 
'270.16(f) 

 
Installation 

 
NAb 

 
'270.16(g) 

 
Secondary containment system 

 
NAb 

 
'270.16(h) 

 
Request for variance from secondary containment 

 
NAb 

 
'270.16(i) 

 
Spill prevention 

 
NAb 

 
'270.16(j) 

 
Ignitable, reactive, or incompatible wastes 

 
2.0b 

 
aNA = not applicable 
bSpecial requirements or information is addressed in technical area-specific permit applications, permit 

modification requests, or permit renewal documents, as appropriate. 
cSome of the topographic map requirements are addressed in the "Los Alamos National Laboratory 
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General Part A Permit Application," Revision 0.0 (LANL, 1998a) and in the ALos Alamos National 
Laboratory=s Response to Request for Supplemental Information: General Part A Permit Application, 
Revision 0.0" (LANL, 1998b). 
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 2.0  FACILITY OPERATIONS AND UNIT DESIGNS 
 
This section presents an overview of the general facility operations for hazardous and mixed 
waste management units at Los Alamos National Laboratory (LANL).  Facility operations and unit 
designs for individual waste management units at LANL are presented in technical area 
(TA)-specific permit applications, permit modification requests, or permit renewal documents.  
Together, this information addresses the applicable Part B information requirements of the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, Part 
270, and 20 NMAC 4.1, Subpart V, Part 264, revised January 1, 1997 [1-1-97]. 
 
In accordance with 20 NMAC 4.1, Subpart V, 264.31 [1-1-97], the waste management units at 
LANL are designed, constructed, maintained, and operated to minimize the possibility of fire, 
explosion, or unplanned releases of hazardous waste or hazardous waste constituents to any 
environmental medium that could potentially harm human health or the environment.  Detailed 
information on the procedures to prevent hazards at the specific units is provided in TA-specific 
permit applications, permit modification requests, or permit renewal documents for the following 
subject areas: 
 
$ Security procedures and equipment (20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 20 NMAC 

4.1, Subpart V, 264.14 [1-1-97]); 
 
$ Access control (20 NMAC 4.1, Subpart IX, 270.14(b)(19)(viii) [1-1-97]); 
 
$ Preparedness and prevention requirements (20 NMAC 4.1, Subpart IX, 270.14(b)(8) and 20 

NMAC 4.1, Subpart V, Part 264, Subpart C [1-1-97]); 
 
$ Procedures, structures, and equipment for preventing hazards (20 NMAC 4.1, Subpart IX, 

270.14(b)(8) [1-1-97]); 
 
$ General waste management practices for ignitable, reactive, and incompatible waste 

(20 NMAC 4.1, Subpart IX, 270.14(b)(9) and 20 NMAC 4.1, Subpart V, 264.17 [1-1-97]). 
 
The general information provided below is applicable to hazardous and mixed waste management 
units at LANL that are included in TA-specific permit applications, permit modification requests, or 
permit renewal documents. 
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2.1 GENERAL FACILITY OPERATIONS 
The following is an overview of the general facility operations applicable to hazardous and/or 
mixed waste management units addressed in TA-specific permit applications, permit modification 
requests, or permit renewal documents.  This overview includes a discussion of security and 
access control; preparedness and prevention; and precautions taken when managing 
incompatible, ignitable, or reactive wastes.  This information is submitted to partially fulfill the 
requirements of 20 NMAC 4.1, Subpart V, Part 264 [1-1-97].  The facility standards in Subparts I 
through X of 20 NMAC 4.1, Subpart V, Part 264 [1-1-97], will be addressed as applicable to waste 
management units included in TA-specific permit applications, permit modification requests, and 
permit renewal documents. 
 
2.1.1 Security Procedures and Equipment/Access Control [20 NMAC 4.1, Subpart IX, 

270.14(b)(4) and (b)(19)(viii); 20 NMAC 4.1, Subpart V, 264.14] 
Information on security procedures and equipment and on access control is provided in 
TA-specific permit applications, permit modification requests, or permit renewal documents. 
 
2.1.2 Preparedness and Prevention Requirements 
Detailed information on how operations at LANL's waste management units comply with the 
preparedness and prevention requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(8) and 
20 NMAC 4.1, Subpart V, Part 264, Subpart C [1-1-97], is provided in TA-specific permit 
applications, permit modification requests, or permit renewal documents.  Communication and 
alarm equipment available at LANL is presented in Appendix E of this document.  A summary list 
of the emergency equipment available for use at each waste management unit is addressed in 
Attachment E of TA-specific permit applications, permit modification requests, or permit renewal 
documents. 
 
2.1.2.1 Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
Information on required equipment for each waste management unit is provided in TA-specific 
permit applications, permit modification requests, or permit renewal documents.  The required 
equipment includes internal communications or alarm systems; devices to summon emergency 
assistance; fire control, spill control, and decontamination equipment; and adequate water volume 
and pressure for fire suppression equipment. 
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2.1.2.2 Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33] 
Communications and alarm systems and fire protection, spill control, and decontamination 
equipment are inspected and/or tested according to the inspection schedule detailed in 
Appendix C.  The frequency of inspection is adequate to assure proper operation in the event of 
an emergency.  Maintenance, repair, and replacement of emergency equipment are performed 
as needed. 
 
2.1.2.3 Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 
Whenever waste is being handled at any of the waste management units, all personnel involved 
have immediate access to an internal alarm or emergency communication device, either directly 
or through visual or voice contact with another individual.  In the event of an emergency, this 
communication equipment allows personnel to contact the operating group management, the 
Emergency Management and Response Office, and/or the Central Alarm Station operator (refer 
to Appendix E).  In addition to the communications and alarm systems described in TA-specific 
permit applications, permit modification requests, or permit renewal documents, on-site personnel 
may carry pagers, two-way radios, and/or cellular telephones so that they can contact or be 
contacted by on-site and LANL emergency support personnel at all times. 
 
2.1.2.4 Support Agreements with Outside Agencies [20 NMAC 4.1, Subpart V, 264.37(a)] 
The U.S. Department of Energy maintains support agreements in the form of contracts and 
memoranda of understanding with various outside response agencies for emergency response 
assistance at LANL.  In addition, LANL maintains contracts with additional response groups for 
security and scene access (i.e., Protection Technology Los Alamos) and maintenance support 
(i.e., Johnson Controls Northern New Mexico) during emergency response.  The "Contract 
Between the United States Department of Energy and the Incorporated County of Los Alamos" 
provides for the training of fire department and emergency response personnel so that they are 
familiar with the layout of the facility, the properties of hazardous waste handled at the facility, the 
associated hazards, and the possible evacuation routes.  The "Memorandum of Understanding 
Between the United States Department of Energy Los Alamos Area Office and the Incorporated 
County of Los Alamos, New Mexico Concerning Mutual Aid and Emergency Response" 
summarizes the agreement for local police assistance.  The "Memorandum of Understanding 
Between the United States Department of Energy and the Los Alamos Medical Center 
Concerning Mutual Assistance and Emergency Support" allows for the training of medical 
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personnel regarding the care and treatment of patients contaminated with radioactive materials.  
Support agreements are discussed briefly in the contingency plan (Appendix E) and copies are 
presented as Supplements 1, 2, and 3 of this document.  Responsibilities of internal and external 
emergency response groups and agencies are discussed fully in Appendix E of this document. 
 
2.1.3 Hazards Prevention [20 NMAC 4.1, Subpart IX, 270.14(b)(8)] 
Information on general procedures, equipment, and structures used to prevent hazards at or in 
the vicinity of specific units is provided in TA-specific permit applications, permit modification 
requests, or permit renewal documents. 
 
2.1.4 Prevention of Accidental Ignition or Reaction of Ignitable, Reactive, or Incompatible 

Waste [20 NMAC 4.1, Subpart IX, 270.14(b)(9), 270.15(c) and (d), 270.16(j); 20 NMAC 4.1, 
Subpart V, 264.17, 264.176, 264.177, 264.198, 264.199] 

This section provides a description of the precautions used to prevent accidental ignition or 
reaction of ignitable, reactive, or incompatible wastes at LANL. 
 
Ignitable or reactive wastes are or will be protected from sources of ignition or reaction.  Policies 
and features are in place that minimize the possibility of accidental ignition.  Ignitable or reactive 
waste is separated and protected from welding activities, hot surfaces, frictional heat, and sources 
of sparks.  Smoking is not allowed within any waste management area.  "No Smoking" signs are 
conspicuously placed wherever there is a potential hazard from ignitable or reactive waste, as 
required by 20 NMAC 4.1, Subpart V, 264.17(a) [1-1-97].  Together, these measures meet the 
requirements of 20 NMAC 4.1, Subpart V, 264.17(a) and (b) [1-1-97]. 
 
Waste management unit-specific information on prevention of accidental ignition or reaction of 
ignitable, reactive, or incompatible waste is provided in TA-specific permit applications, permit 
modification requests, and permit renewal documents. 
 
2.1.5 Off-Site Wastes 
Wastes from off-site sources may be accepted on a limited basis at LANL.  "Off-site source" 
refers to wastes generated by sources other than LANL or its contractor(s) operating on site.  
Wastes generated by LANL at TA-57 (the Fenton Hill site), wastes generated through 
investigation of potential release sites (PRS) and/or solid waste management units (SWMU) 
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(Table 2-1), and wastes generated through the restoration of PRS/SWMU sites (Table 2-1) may 
be accepted for storage or treatment if the waste is properly manifested. 
Wastes or contaminated residuals of wastes associated with off-site treatment of those waste 
streams originally generated by LANL and subsequently managed or treated by off-site facilities 
may be accepted for storage or treatment if all such waste is properly characterized and 
manifested (Table 2-2).  Waste may be received from the off-site facilities listed in Table 2-3 for 
characterization, storage, treatment, and transport to other off-site facilities, if all such waste is 
properly characterized and manifested.  If it is determined that LANL will receive hazardous or 
mixed waste from an off-site source other than those listed in Tables 2-1, 2-2, and 2-3, a permit 
modification will be requested in accordance with 20 NMAC 4.1, Subpart IX, 270.42 [1-1-97]. 
 
2.2 AIR EMISSION STANDARDS FOR PROCESS VENTS [20 NMAC 4.1, Subpart V, Part 264, 

Subpart AA] 
Air emissions standards for process vents are addressed, as appropriate, in TA-specific permit 
applications, permit modification requests, or permit renewal documents, pursuant to 20 NMAC 
4.1, Subpart V, Part 264, Subpart AA [1-1-97]. 
 
2.3 AIR EMISSION STANDARDS FOR EQUIPMENT LEAKS [20 NMAC 4.1, Subpart V, 

Part 264, Subpart BB] 
Air emissions standards for equipment leaks are addressed, as appropriate, in TA-specific permit 
applications, permit modification requests, or permit renewal documents, pursuant to 20 NMAC 
4.1, Subpart V, Part 264, Subpart BB [1-1-97]. 
 
2.4 AIR EMISSION STANDARDS FOR TANKS, SURFACE IMPOUNDMENTS, AND 

CONTAINERS [20 NMAC 4.1, Subpart V, Part 264, Subpart CC] 
Air emissions standards for tanks, surface impoundments, and containers are addressed, as 
appropriate, in TA-specific permit applications, permit modification requests, or permit renewal 
documents, pursuant to 20 NMAC 4.1, Subpart V, Part 264, Subpart CC [1-1-97]. 
 
2.5 CONTAINMENT BUILDINGS [20 NMAC 4.1, Subpart V, Part 264, Subpart DD] 
Containment buildings are addressed, as appropriate, in TA-specific permit applications, permit 
modification requests, or permit renewal documents, pursuant to 20 NMAC 4.1, Subpart V, 
Part 264, Subpart DD [1-1-97]. 
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 Table 2-1 
 

List of Off-Site Potential Release Sites (PRS) and/or Off-Site Solid Waste Management 
Units (SWMU) That May Have Investigation-Derived Waste or Remediation Waste 

Brought onto Los Alamos National Laboratory 
  

PRS/SWMU Number 
 
Technical 

Area 

 
Operational 

Unit 

 
Unit Type 

00-003 0 1071 Container Storage 
00-005 0 1071 Landfill 
00-011(a) 0 1071 Mortar Impact Area 
00-011(c) 0 1071 Mortar Impact Area 
00-011(d) 0 1071 Mortar Impact Area 
00-011(e) 0 1071 Mortar Impact Area 
00-012 0 1071 Underground Storage Tank 
00-016 0 1071 Firing Range 
00-017 0 1071 Waste Lines 
00-018(a) 0 1071 Pueblo Waste Water Treatment 

Plant 
00-019 0 1071 Waste Water Treatment Plant 
00-028(a) 0 1071 Effluent Discharge 
00-028(b) 0 1071 Effluent Discharge 
00-030(a) 0 1071 Septic System 
00-030(b) 0 1071 Septic System (6th St.) 
00-030(g) 0 1071 Septic System 
00-030(l) 0 1071 Septic System 
00-030(m) 0 1071 Septic System 
00-033 0 1071 Warehouse 
00-039 0 1071 Underground Storage Tank 
01-001(a) 01 1078 Septic System 
01-001(b) 01 1078 Septic System 
01-001(c) 01 1078 Septic System 
01-001(d) 01 1078 Septic System 
01-001(e) 01 1078 Septic System 
01-001(f) 01 1078 Septic System 
01-001(g) 01 1078 Septic System 
01-001(h) 01 1078 Septic System 
01-001(i) 01 1078 Septic System 
01-001(j) 01 1078 Septic System 
01-001(k) 01 1078 Septic System 
01-001(l) 01 1078 Septic System 
01-001(n) 01 1078 Septic Tank #276  
01-001(o) 01 1078 Ind. or San. Waste Water Treatment 
01-001(s) 01 1078 Septic System 
01-001(t) 01 1078 Septic System 
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PRS/SWMU Number 

 
Technical 

Area 

 
Operational 

Unit 

 
Unit Type 

01-001(u) 01 1078 Septic System 
01-002 45 1079 Outfall TA-01 
01-003(a) 01 1078 Landfill 
01-003(d) 01 1078 Surface Disposal Site 
01-003(e) 01 1078 Surface Disposal Site 
01-006(a) 01 1078 Drain, Liner and Outfall 
01-006(b) 01 1078 Drain, Liner and Outfall 
01-006(c) 01 1078 Drain, Liner and Outfall 
01-006(d) 01 1078 Drain, Liner and Outfall 
01-006(h) 01 1078 Drain, Liner and Outfall 
01-006(n) 01 1078 Drain, Liner and Outfall 
01-006(o) 01 1078 Drain, Liner and Outfall 
01-007(a) 01 1078 Soil Contamination Area 
01-007(b) 01 1078 Soil Contamination Area 
01-007(c) 01 1078 Soil Contamination Area 
01-007(d) 01 1078 Soil Contamination Area 
01-007(e) 01 1078 Soil Contamination Area 
01-007(j) 01 1078 Soil Contamination Area 
01-007(l) 01 1078 Soil Contamination Area 
10-001(a) 10 1079 Firing Site 
10-001(b) 10 1079 Firing Site 
10-001(c) 10 1079 Firing Site 
10-001(d) 10 1079 Firing Site 
10-002(a) 10 1079 Disposal Pit 
10-002(b) 10 1079 Disposal Pit 
10-003(c) 10 1079 Disposal Pit 
10-003(d) 10 1079 Disposal Pit 
10-003(e) 10 1079 Disposal Pit 
10-003(f) 10 1079 Disposal Pit 
10-003(g) 10 1079 Manholes 
10-003(h) 10 1079 Manholes 
10-003(i) 10 1079 Septic Tank 
10-003(j) 10 1079 Tank 
10-003(k) 10 1079 Tank 
10-003(l) 10 1079 Tank 
10-003(m) 10 1079 Waste Line 
10-003(n) 10 1079 Leach Field 
10-003(o) 10 1079 Leach Field 
10-004(a) 10 1079 Septic System 
10-004(b) 10 1079 Septic System 
10-005 10 1079 Surface Disposal Area 
10-007 10 1079 Landfill 
19-001 19 1071 Septic System 
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PRS/SWMU Number 

 
Technical 

Area 

 
Operational 

Unit 

 
Unit Type 

19-002 19 1071 Septic System 
19-003 19 1071 Septic System 
31-001 31 1079 Septic System 
32-001 32 1079 Incinerator 
32-002(a) 32 1079 Septic System 
32-002(b) 32 1079 Septic System 
45-001 45 1079 Waste Water Treatment Facility 
45-002 45 1079 Vehicle Decontamination Area 
45-003 45 1079 Waste Line 
45-004 45 1079 Sanitary Sewer Outfall 
73-001(a) 73 1071 Landfill 
73-001(b) 73 1071 Surface Disposal Area 
73-001(c) 73 1071 Landfill 
73-001(d) 73 1071 Landfill 
73-002    73 1071 Incinerator and Surface Disposal 

Area 
73-004(a) 73 1071 Septic System 
73-004(b) 73 1071 Septic System 
73-004(c) 73 1071 Septic System 
73-005 73 1071 Septic System 
73-006 73 1071 Industrial or Sanitary Waste Water 

Treatment Facility 
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 Table 2-2 
 
List of Off-Site Waste Management Facilities That May Return Treatment-Derived Waste 

or Waste Residuals to the Los Alamos National Laboratory 
 
  
Off-Site Facility 

 
E.P.A. Identification Number 

 
Argonne National Laboratory, Argonne, IL 

 
IL38900089 

 
Catholic University, Washington, D.C. 

 
DCD980204879 

 
Consolidated Incineration Facility, Savannah River 
Site, S.C. 

 
SC1890008989 

 
Diversified Scientific Services, Inc., Kingston, TN 

 
TND982109142 

 
Envirocare, Clive, UT 

 
UTI982598898 

 
Waste Experimental Reduction Facility, Idaho 
National Engineering and Environmental 
Laboratory, Idaho Falls, ID 

 
ID4890008952 

 
M4 Environmental Management, Inc., Oak Ridge, 
TN 

 
RD&D Permit 

 
Nuclear Fuel Services, Erwin, TN 

 
TND003095635 

 
Nuclear Sources & Services, Inc., Houston, TX 

 
TXD982560294 

 
Toxic Substances Control Act Incinerator, Oak 
Ridge National Laboratory, Oak Ridge, TN 

 
TN0890090004 

 
International Technology Corporation, Technology 
Center, Knoxville, TN 

 
TND000770479 

 
International Technology Corporation, Biotech 
Applications Center, Knoxville, TN 

 
TND987782521 

 
International Technology Corporation, 
Environmental Technology Development Center, 
Oak Ridge, TN 

 
TND981933120 

 
Perma-Fix, Albuquerque, NM 

 
NM0000182121 
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Off-Site Facility 

 
E.P.A. Identification Number 

Perma-Fix, Gainesville, FL FLG980711071 
 
EG&G Mound Applied Technologies, Miamisburg, 
OH 

 
OH6890008984 

 
Waste Control Specialists, Andrews, TX 

 
TXD988088464 

 
Colorado Minerals Research Institute, Golden, CO 

 
COD17944308 
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 Table 2-3 
 
 List of Off-Site Waste Management Facilities That May Send Waste to 
 Los Alamos National Laboratory 
 
 
 
Off-Site Facility 

 
E.P.A. Identification Number  

Sandia National Laboratories/New Mexico, 
Albuquerque, NM 

 
NM5890110518 
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 3.0  OTHER FEDERAL LAWS 
 
The following federal laws are required under the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1, Subpart IX, 270.3 and 270.14(b)(20), revised January 1, 1997 [1-1-97], to be 
given consideration when applying for a hazardous waste facility permit.  When any of these laws 
is applicable, its procedures must be followed: 
 
1. The Wild and Scenic Rivers Act (16 United States Code [USC] 1273 et seq.).  This act 

provides for a national wild and scenic rivers system and prohibits construction of any 
waterway that would have a direct adverse effect on the values for which a wild and scenic 
river was established. 

 
2. The National Historic Preservation Act of 1966 (16 USC 470 et seq.).  This act establishes a 

program for the preservation of historic properties throughout the country.  The act has 
provisions that require mitigation of adverse effects to registered properties. 

 
3. The Endangered Species Act of 1973 (16 USC 1531).  This act provides for the conservation 

of endangered and threatened species of fish, wildlife, and plants.  The act prohibits any 
action that would jeopardize the continued existence of any endangered or threatened 
species or adversely affect its critical habitat. 

 
4. The Coastal Zone Management Act of 1972 (16 USC 1451 et seq.).  This act establishes 

national policy for the management, use, protection, and development of land and water 
resources of the nation's coastal zones.  Section 307(c) of the act and implementing 
regulations prohibit the U.S. Environmental Protection Agency from issuing a permit for 
activity affecting coastal zone land or water without the certification from the applicant that the 
activity is in compliance with the state Coastal Zone Management Program. 

 
5. The Fish and Wildlife Coordination Act of 1934, as amended (16 USC 661 et seq.).  This act 

promotes the conservation of wildlife, fish, and game and integrates this conservation with 
water resource projects.  Certain provisions of the act require that permits proposing or 
authorizing the impoundment, diversion, or other control or modification of any body of water 
be considered by the appropriate state agency for impacts to wildlife resources. 

 
Because Los Alamos National Laboratory (LANL) has ongoing programs in support of the 
National Historic Preservation Act, the Endangered Species Act, and the Fish and Wildlife 
Coordination Act, consideration was given to these federal laws.  Provisions in the Wild and 
Scenic Rivers Act and the Coastal Zone Management Act are not applicable to LANL's activities. 
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Consideration will be given to Executive Orders, issued by the President, that are relevant to 
waste management activities at LANL.  When any of these Orders is applicable, its provisions will 
be followed.  Requirements for Executive Orders are reserved in 20 NMAC 4.1, Subpart IX, 
270.3(f) [1-1-97]. 
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 4.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart IX, 
270.14(d), revised January 1, 1997, information on solid waste management units in the vicinity of 
the hazardous and mixed waste units at Los Alamos National Laboratory is presented in 
Section 4.0 of technical area-specific permit applications, permit modification requests, or permit 
renewal documents. 
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 5.0  CERTIFICATION 
 
I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with 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. 
 
 
 
 
                                                   
Dennis J. Erickson   Date Signed 
Division Director for Environment, Safety, and 
  Health Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
                                                   
David A. Gurule   Date Signed 
Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 
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 APPENDIX A 
 FACILITY DESCRIPTION 
 
The information provided in this appendix is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
revised January 1, 1997 [1-1-97].  The following subject areas are addressed in this appendix or 
are referenced to technical area (TA)-specific permit applications, permit modification requests, or 
permit renewal documents: 
 
$ A general description of the Los Alamos National Laboratory (LANL) facility (20 NMAC 4.1, 

Subpart IX, 270.14(b)(1) [1-1-97]); 
 
$ Traffic patterns, volume, and control (20 NMAC 4.1, Subpart IX, 270.14(b)(10) [1-1-97]); 
 
$ Facility location information for compliance with the seismic standard and floodplain 

requirements (20 NMAC 4.1, Subpart IX, 270.14(b)(11), 270.14(b)(19)(ii), and 20 NMAC 4.1, 
Subpart V, 264.18(a) and (b) [1-1-97]); 

 
$ Topographic map requirements (20 NMAC 4.1, Subpart IX, 270.14(b)(19) [1-1-97]). 

 
A.1 GENERAL DESCRIPTION [20 NMAC 4,1, Subpart IX, 270.14(b)(1)] 
LANL is located in Los Alamos County, an incorporated county, in north-central New Mexico, 
approximately 60 miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  The 
regional location of LANL is shown on Figure A-1.  LANL is divided into TAs, as shown on 
Figure A-2.  LANL, which occupies an area of 43 square miles, and the associated residential 
and commercial areas of Los Alamos County, which occupy an area of 109 square miles, are 
situated on the Pajarito Plateau.  The plateau consists of a series of finger-like mesas separated 
by deep east-west trending canyons.  Ephemeral, interrupted, or intermittent streams lie at the 
bottoms of all the canyons.  The mesa tops range in elevation from approximately 7,800 feet 
above mean sea level (amsl) at the flank of the Jemez Mountains, located to the west of 
Los Alamos, to about 6,200 feet amsl at their eastern extent, where they terminate above the 
Rio Grande. 
 
LANL's central mission is the reduction of global nuclear danger supported by research that also 
contributes to conventional defense, civilian, and industrial needs.  This includes programs in 
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nuclear safeguards and stockpile stewardship; nuclear, medium energy, and space physics; 
hydrodynamics; conventional explosives; chemistry; metallurgy; radiochemistry; space nuclear 
systems; controlled thermonuclear fusion; laser research; environmental technology; geothermal, 
solar, and fossil energy research; biomedicine, health, and biotechnology; and industrial 
partnerships.  LANL is owned by the U.S. Department of Energy (DOE) and is operated jointly by 
DOE and the University of California.  The facility mailing address is P.O. Box 1663, Los Alamos, 
New Mexico, 87545. 
 
LANL is an existing treatment, storage, and disposal facility.  Hazardous waste is generated at 
LANL primarily from research and development (R&D) activities, general facility operations, and 
decontamination and decommissioning (D&D) projects.  Mixed low-level waste is generated 
mainly from R&D activities, processing and recovery operations, general facility operations, D&D 
projects, and environmental restoration activities.  Mixed transuranic waste is generated primarily 
from R&D activities, processing and recovery operations, and D&D projects.  High explosives 
(HE)-contaminated waste is generated mainly from R&D activities, environmental restoration 
activities, water treatment processes, and building maintenance and modification activities.  Brief 
descriptions of specific hazardous and mixed waste management units at LANL are presented in 
Attachment A of TA-specific permit applications, permit modification requests, or permit renewal 
documents.  Waste generated from R&D activities, processing and recovery operations, and 
environmental restoration activities may be received from off-site facilities, as described in 
Supplement 6 of this General Part B Permit Application. 
 
A.2 TRAFFIC PATTERNS [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
The traffic pattern information presented below is general in nature.  More detailed information is 
addressed in TA-specific permit applications, permit modification requests, or permit renewal 
documents. 
 
A.2.1 General 
The rugged topography of alternating mesas and canyons present at LANL limits traffic circulation 
to only a few major arterial roads.  Approximately 85 miles of paved roads are present within 
LANL (Pan Am World Services Inc., 1986).  The major roads are shown on Figure A-3.  There 
are approximately 19 miles of highway, 22 miles of TA access roads, and 44 miles of roads in 
LANL's TAs. 
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The main access route to LANL is State Road 502; the majority of traffic to LANL approaches 
from the east on State Road 502 and East Jemez Road.  Alternate access routes are available 
from the south on State Roads 4 and 501 (West Jemez Road). 
The pattern of east-west trending canyons at LANL prohibits north-south automobile travel in 
nearly all portions of LANL, with the exception of Diamond Drive and part of West Jemez Road.  
Los Alamos Canyon is spanned at Diamond Drive by an 820-foot-long steel-arch bridge that was 
completed in 1951 and improved in 1993.  This bridge provides the main access between LANL 
facilities located on either side of Los Alamos Canyon. 
 
Approximately 10,000 people are currently employed at LANL (including full-time, part-time, and 
casual LANL personnel and subcontractors).  Roughly 4,000 people commute to LANL daily from 
communities outside Los Alamos County.  
 
A.2.2 Waste Collection Areas 
Hazardous and mixed waste is generated at TAs throughout LANL.  Small quantities of waste are 
generally accumulated in containers at less-than-90-day storage areas or satellite accumulation 
areas and then packed in containers, such as drums, boxes, or crates, for transport to storage or 
treatment areas, as necessary.  Bulk liquid waste is contained primarily in drums or tanks.  
Because hazardous and mixed waste may be generated throughout LANL, waste transport may 
occur on nearly all roads within LANL.  Off-site wastes may be received at LANL on a limited 
basis.  Waste collection areas for these off-site wastes will be discussed in TA-specific permit 
applications, permit modification requests, or permit renewal documents. 
 
A.2.3 Routes of Travel 
Information addressing unit-specific travel routes is presented in Attachment A of TA-specific 
permit applications, permit modification requests, or permit renewal documents. 
 
A.2.4 Traffic Volumes 
According to a 1997 traffic study, the peak traffic periods are between 7:30 and 8:30 a.m., 12:15 
and 1:15 p.m., and 4:30 and 5:30 p.m. (Los Alamos County, 1997).  The 1997 traffic study was 
limited to the intersection of Diamond Drive and Trinity Drive, just north of the TA-3 area.  
Consequently, the data presented in the study should reflect the existing traffic conditions in the 
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TA-3 area at LANL.  TA-3 will typically have higher vehicular volumes than the rest of LANL; thus, 
this study provides a conservative estimate of facilitywide traffic volumes.  Maps and data from 
the cited study depicting vehicular traffic-count movements at the intersection of Diamond and 
Trinity Drives are included in Supplement 4 of this document.  Based on the 1997 traffic study, 
the Diamond Drive and Trinity Drive intersection had a volume of 3,152 vehicles from 7:30 to 8:30 
in the morning, and 2,815 vehicles from 4:30 to 5:30 in the afternoon. 
 
Maps and data from a traffic count conducted at the same intersection in April 1998 are also 
included in Supplement 4 (Los Alamos County, 1998).  The peak traffic periods for the 1998 
study are between 7:15 and 8:15 a.m., 12:30 and 1:30 p.m., and 5:00 and 6:00 p.m.  The traffic 
volume from 7:15 to 8:15 in the morning was 2,428 vehicles.  From 5:00 to 6:00 in the afternoon, 
the volume was 2,648 vehicles.  The count is biased low because Los Alamos High School was 
on spring break during this traffic study. 
 
Additional traffic volume information is provided in Attachment A of TA-specific permit 
applications, permit modification requests, or permit renewal documents. 
 
A.2.5 Traffic Control Signals 
Sitewide traffic flow at LANL is controlled by traffic lights, stop signs, and yield signs.  Traffic 
lights are in place at all major intersections.  Traffic signs are used at "T" intersections throughout 
LANL.  Access to high security TAs is controlled by security guards or special access gates.  
Only personnel having appropriate security clearance and identification or escorted visitors are 
allowed access to the high security TAs.  Vehicles and personnel entering these TAs are subject 
to periodic search by security personnel. 
 
Unit-specific information addressing traffic control signals is presented in Attachment A of 
TA-specific permit applications, permit modification requests, or permit renewal documents. 
 
A.2.6 Road Load-Bearing Capacity 
Roads at LANL carrying the greatest traffic volumes include Diamond Drive, Pajarito Road, and 
East and West Jemez Roads.  These roads are typically constructed with an 8-inch-thick base 
overlain with a 5-inch-thick asphaltic concrete surface.  They were designed and built in 
conformance with American Association of State Highway & Transportation Officials (AASHTO) 
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specification HS-20.  This specification is intended to accommodate truck loading capacities of 
32,000 pounds per axle.  Roads within TAs are generally two-lane roads with asphaltic concrete 
surfaces.  These roads are typically constructed with a 6-inch-thick base overlain with a 
3-inch-thick asphaltic concrete surface.  These roads were also designed and constructed to 
meet AASHTO specification HS-20. 
A.3 LOCATION INFORMATION 
A.3.1 Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 

Subpart V, 264.18(a)] 
LANL is located in Los Alamos, New Mexico; therefore, pursuant to 20 NMAC 4.1, Subpart IX, 
270.14(b)(11)(i) and 20 NMAC 4.1, Subpart V, Appendix VI [1-1-97], the seismic standard of 
20 NMAC 4.1, Subpart V, 264.18(a) [1-1-97], is applicable.  Unit-specific information addressing 
the seismic standard requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(ii), and 20 NMAC 
4.1, Subpart V, 264.18(a) [1-1-97], is presented in Attachment A of TA-specific permit 
applications, permit modification requests, or permit renewal documents. 
 
A.3.2 Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii through v) and 

270.14(b)(19)(ii); 20 NMAC 4.1, Subpart V, 264.18(b)] 
As required in "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid 
Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515" 
(EPA, 1994), LANL has mapped all 100-year floodplain boundaries within the LANL complex.  A 
report was published documenting the floodplain mapping procedures (McLin, 1992).  This report 
is included as Supplement 5 of this document.  A LANL-wide 100-year floodplain map is provided 
on page 36 of that report.  The floodplain-boundary map resides on LANL's Facility for 
Information Management, Analysis, and Display system, a geographical information system. 
 
In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii through v) [1-1-97], any waste 
management units located within a 100-year floodplain at LANL will be addressed in Attachment A 
of TA-specific permit applications, permit modification requests, or permit renewal documents. 
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A.4 TOPOGRAPHIC MAPS [20 NMAC 4.1, Subpart IX, 270.14(b)(19)] 
Due to the size of LANL, several maps and figures are provided or referenced to meet the 
requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19) [1-1-97].  All maps clearly show the 
map scale, the date of preparation, and a north arrow.  The maps and figures used to fulfill these 
regulatory requirements include the following: 
 
$ A LANL-wide 100-year floodplain map is provided on page 36 of the report included as 

Supplement 5 of this document. 
 
$ A map showing surface waters, including intermittent streams, and flow direction is included 

in the LANL General Part A Permit Application (LANL, 1998a) and in the "Los Alamos 
National Laboratory's Response to Request for Supplemental Information:  General Part A 
Permit Application, Revision 0.0" (LANL, 1998b). 

 
$ Surrounding land uses are shown on Figure A-1 of this appendix. 
 
$ Wind roses for LANL are shown on Figures A-4 and A-5 of this appendix. 
 
$ A map showing the legal boundaries of LANL is included in the LANL General Part A Permit 

Application (LANL, 1998a). 
 
$ Access ways and internal roads are shown on Figure A-3 in this appendix and on a figure(s) 

in Attachment A of TA-specific permit applications, permit modification requests, or permit 
renewal documents. 

 
$ Access control features (e.g., fences, gates) are shown on a figure(s) in Attachment A of 

TA-specific permit applications, permit modification requests, or permit renewal documents. 
 
$ A map showing supply wells, monitoring wells, test wells, springs, and surface-water 

sampling stations is included in the LANL General Part A Permit Application (LANL, 1998a) 
and in the "Los Alamos National Laboratory's Response to Request for Supplemental 
Information:  General Part A Permit Application, Revision 0.0" (LANL, 1998b). 

 
$ Buildings and structures are shown on maps in the LANL General Part A Permit Application 

(LANL, 1998a). 
 
$ The locations of the hazardous and/or mixed waste management units at LANL are shown on 

maps in the LANL General Part A Permit Application (LANL, 1998a). 
 
$ A map showing National Pollutant Discharge Elimination System discharge structure 

locations is included in the LANL General Part A Permit Application (LANL, 1998a). 
 
$ Storm, sanitary, and process sewer systems at LANL are shown on Map A-1 of this appendix. 
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$ Drainage control features (e.g., run-on/runoff) are shown on a figure(s) in TA-specific permit 

applications, permit modification requests, or permit renewal documents. 
 
$ Natural surface drainages are shown on maps in the LANL General Part A Permit Application 

(LANL, 1998a). 
 
$ Fire stations serving LANL and the County of Los Alamos are shown on Figure E-2 of 

Appendix E. 
 
$ An equipment cleanup area is located at TA-50-1.  The location of TA-50-1 is shown on a 

map in the LANL General Part A Permit Application (LANL, 1998a). 
 
Contour lines on all topographic maps are in intervals sufficient to detail natural drainage at LANL 
and in the vicinity of the waste management units.  As provided in 20 NMAC 4.1, Subpart IX, 
270.14(b)(19) [1-1-97], LANL has submitted the maps at these scales and contour intervals due to 
the size of the waste management units, the extent of the LANL facility, and the topographic relief 
in the area. 
 
A.5 GROUNDWATER MONITORING [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, 

Subpart V, 264.90(a)] 
Requirements for groundwater monitoring and protection specified in 20 NMAC 4.1, Subpart IX, 
270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a) [1-1-97], apply to owners and operators of the 
following "regulated units" only:  surface impoundments, waste piles, land treatment units, and 
landfills.  Any units subject to permitting requirements that have associated groundwater 
monitoring requirements are included in the AHydrogeologic Workplan@, approved by the NMED 

on March 25, 1998 (LANL, 1998c). 
 
A.6 OTHER PERMIT ACTIVITIES 
Other types of RCRA permits will be addressed in TA-specific permit applications, permit 
modification requests, or permit renewal documents. 
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EPA, 1994, AModule VIII: Special Conditions Pursuant to the 1984 Hazardous and Solid Waste 
Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515,@ U.S. 
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 APPENDIX B 
 WASTE ANALYSIS PLAN 
 
This waste analysis plan (WAP) presents information on the chemical and physical nature of 
hazardous, mixed low-level, mixed transuranic (TRU), and high explosives (HE) and 
HE-contaminated wastes stored and treated at Los Alamos National Laboratory (LANL).  It has 
been prepared to meet the requirements set forth in the New Mexico Administrative Code, 
Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart V, 264.13, revised January 1, 1997 [1-1-97].  
The waste analysis information contained in this WAP is specific to storage in containers and 
tanks, and treatment by open burning (OB), open detonation (OD), and stabilization 
(cementation).  Waste analysis plan requirements specific to other types of storage or treatment 
will be developed and submitted as Attachment B in technical area (TA)-specific permit 
applications, permit modification requests, or permit renewal documents.  Additional waste 
analysis requirements are specified in 20 NMAC 4.1, Subpart IX, 270.14(b); and 20 NMAC 4.1, 
Subpart VIII, 268.7 [1-1-97], AWaste Analysis and Record Keeping.@  The content of this WAP 
follows the guidance provided in AWaste Analysis at Facilities that Generate, Treat, Store, and 
Dispose of Hazardous Wastes, A Guidance Manual@ (U.S. Environmental Protection Agency 

[EPA], 1994).  It is organized as follows: 
 
Section B.1 Facility Description:  Includes a general description of LANL; general descriptions of 

the waste streams stored and treated and the activities that generate waste; and a list of the 
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waste management units at LANL. 
 
Section B.2 Waste Analysis Parameters:  Includes a discussion of the proposed analytical 

parameters and methods used by LANL and the criteria/rationale for the parameter selection. 
 
Section B.3 Characterization Procedures:  Includes the characterization approach (e.g., 

acceptable knowledge, sampling and analysis) for each waste classification stored and 
treated at LANL. 

 
Section B.4 Off-Site Waste: Includes a discussion of procedures in place for acceptance of 

waste from off-site facilities. 
 
Section B.5 Special Procedural Requirements:  Includes a discussion of the procedures in place 

for ignitable, reactive, and incompatible wastes; procedures to ensure compliance with land 
disposal restrictions (LDR); and procedures to ensure compliance with Subpart CC 
requirements. 

 
Section B.6 References. 
 
Table B-1 summarizes applicable regulatory requirements and the corresponding location where 
the requirement is addressed in this appendix. 
 
 Table B-1 
 

Regulatory References and 
Corresponding Waste Analysis Plan Location 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in the 
Waste Analysis 

Plan 
 
'264.13 

 
General waste analysis 

 
Throughout 
document 

 
'264.13(a)(1) 

 
A detailed chemical and physical analysis of a 
representative sample of the waste prior to treatment, 
storage, or disposal of the waste 

 
B.2, B.3 

 
'264.13(a)(2) 

 
Analysis may include data developed under Part 261 
and existing published or documented data on the 
hazardous waste or on hazardous waste generated 
from similar processes 

 
B.3.1.1, B.3.2.2 

 
'264.13(a)(3) 

 
Analysis must be repeated as necessary to ensure that 
it is accurate and up to date 

 
B.3.1.3, B.3.2.2 

 
'264.13(a)(3)(i) 

 
Analysis repeated when owner/operator has reason to 
believe that the process or operation generating the 
hazardous wastes, or nonhazardous wastes if 
applicable under ' 264.113(d), has changed 

 
B.3.1.3, B.3.2.2 

 
'264.13(a)(3)(ii) 

 
For off-site facilities, analysis repeated when the 
results of the inspection required in ' 264.13(a)(4) 
indicate that the hazardous waste received at the 
facility does not match the waste designated on the 
accompanying manifest or shipping paper 

 
B.4 

 
'264.13(a)(4) 

 
Owner/operator of an off-site facility must inspect and, 
if necessary, analyze each hazardous waste received 
to determine whether it matches the identity of the 
waste specified on the accompanying manifest or 
shipping paper 

 
B.4 

 
'264.13(b) 

 
Development and implementation of waste analysis 
plan 

 
Entire document 

 
'264.13(b)(1) 

 
Parameters for which each hazardous waste, or 
non-hazardous waste if applicable under ' 264.113(d), 
will be analyzed and the rationale for selection of the 
parameters 

 
B.2, Tables B-9, 
B-10, B-11, and 

B-12 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in the 
Waste Analysis 

Plan 
 
'264.13(b)(2) 

 
Test methods which will be used for the proposed 
parameters 

 
B.3, 

Tables B-14, 
B-15, B-16, 

B-17, and B-18 
 
'264.13(b)(3) 

 
Sampling method which will be used to obtain a 
representative sample of the waste to be analyzed 

 
B.3 

 
'264.13(b)(3)(i) 

 
Sampling methods described in Appendix I of Part 261 

 
B.3.1.2, B.3.2.2 

 
'264.13(b)(3)(ii) 

 
An equivalent sampling method 

 
B.3.1.2, B.3.2.2 

 
'264.13(b)(4) 

 
Frequency with which the initial analysis of the waste 
will be reviewed or repeated to ensure that the analysis 
is accurate and up to date 

 
B.3.1.3, B.3.2.2 

 
'264.13(b)(5) 

 
For off-site facilities, the waste analyses that 
hazardous waste generators have agreed to supply 

 
B.4 

 
'264.13(b)(6) 

 
Where applicable, the methods to meet additional 
waste analysis requirements for specific waste 
management methods as specified in ' 264.17 
(ignitable, reactive, or incompatible), ' 264.314 (bulk 
and containerized liquids), ' 264.341 (waste analysis 
for incinerators), 264.1034(d) (Subpart AA), 
' 264.1063(d) (Subpart BB), ' 264.1083 (Subpart CC), 
and ' 268.7 (Land Disposal Restrictions) 

 
B.5 

 
'264.13(b)(7) 

 
The procedures and schedules for surface 
impoundments exempted from land disposal 
restrictions under ' 268.4(a) 

 
NA 

 
'264.13(b)(7)(i) 

 
Sampling of impoundment contents 

 
NA 

 
'264.13(b)(7)(ii) 

 
Analysis of test data 

 
NA 

 
'264.13(b)(7)(iii) 

 
Annual removal of residues which are not delisted 
under ' 260.22 or which exhibit a characteristic of 
hazardous waste and either: 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in the 
Waste Analysis 

Plan 
'264.13(b)(7)(iii)(A) Do not meet applicable treatment standards of 

Part 268, Subpart D; or 
NA 

 
'264.13(b)(7)(iii)(B) 

 
Where no treatment standards have been established; 

 
NA 

 
'264.13(b)(7)(iii)(B)(1) 

 
Such residues are prohibited from land disposal under 
' 268.32 or the Resource Conservation and Recovery 
Act ' 3004(d); or 

 
NA 

 
'264.13(b)(7)(iii)(B)(2) 

 
Such residues are prohibited from land disposal under 
' 268.33(f) 

 
NA 

 
'264.13(b)(8) 

 
For owner/operator seeking an exemption to the air 
emission standards of Subpart CC in accordance with 
' 264.1082 

 
B.5.4 

 
'264.13(b)(8)(i) 

 
If direct measurement is used for the waste 
determination, the procedures and schedules for waste 
sampling and analysis and the results of the analysis 
of test data to verify the exemption 

 
B.5.4 

 
'264.13(b)(8)(ii) 

 
If knowledge of the waste is used for the waste 
determination, any information prepared by the facility 
owner/operator or by the generator of the hazardous 
waste if the waste is received from off-site, that is used 
as the basis for knowledge of the waste 

 
B.5.4 

 
'264.13(c) 

 
For off-site facilities, the procedures which will be used 
to inspect and, if necessary, analyze each movement 
of hazardous waste received at the facility to ensure 
that it matches the identity of the waste designated on 
the accompanying manifest or shipping paper 

 
B.4 

 
'264.13(c)(1) 

 
The procedures to determine the identity of each 
movement of waste managed at the facility 

 
B.4 

 
'264.13(c)(2) 

 
The sampling method which will be used to obtain a 
representative sample of the waste to be identified, if 
the identification method includes sampling 

 
B.4 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in the 
Waste Analysis 

Plan 
'264.13(c)(3) The procedures for an off-site landfill receiving 

containerized hazardous wastes to determine whether 
a hazardous waste generator or treater has added a 
biodegradable sorbent to the waste in the container 

NA 

 
aNA = not applicable 
 
 

B.1 FACILITY DESCRIPTION [20 NMAC 4.1, Subpart V, 270.14(b)(1)] 
LANL is located in Los Alamos County in north-central New Mexico.  It is approximately 60 
miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  LANL and the 
associated residential and commercial areas of Los Alamos County are situated on the Pajarito 
Plateau.  A detailed description of the LANL facility is included in Appendix A of this General 
Part B Permit Application. 
 
LANL's central mission is the reduction of global nuclear danger supported by research that 
also contributes to conventional defense, civilian, and industrial needs.  This includes programs 
in nuclear safeguards and stockpile stewardship; nuclear, medium energy, and space physics; 
hydrodynamics; conventional explosives; chemistry; metallurgy; radiochemistry; space nuclear 
systems; controlled thermonuclear fusion; laser research; environmental technology; 
geothermal, solar, and fossil energy research; biomedicine, health, and biotechnology; and 
industrial partnerships.  LANL is owned by the U.S. Department of Energy (DOE) and is 
operated jointly by DOE and the University of California. 
 
B.1.1 Facility Waste-Generating Processes and Activities 
Wastes are generated at LANL primarily from research and development (R&D) activities, 
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processing and recovery operations, decontamination and decommissioning (D&D) projects, 
and environmental remediation/restoration (ER) activities.  Wastes generated from these types 
of processes and activities may also be received from off-site facilities, as described in 
Supplement 6 of this General Part B Permit Application.  Tables B-2 through B-7 provide 
information on potential hazardous, mixed low-level, mixed TRU, HE, and HE-contaminated 
wastes generated at LANL.  Wastes generated at off-site facilities that may be received at 
LANL are described in Table B-8.  These tables include brief waste descriptions, 
waste-generating process or activity, the characterization basis for waste designation, potential 
EPA Hazardous Waste Number(s), potential hazardous constituents in and/or characteristics of 
the waste, and regulatory limits. 
 
B.1.2 Stored Waste 
Hazardous, mixed low-level, and mixed TRU wastes are stored at various container storage 
areas throughout LANL.  The following sections contain general descriptions of these wastes 
and the processes which generate them. 
 
B.1.2.1 Hazardous Waste 
The criteria for establishing a waste as a hazardous waste are provided in 20 NMAC 4.1, 
Subpart II [1-1-97].  A waste is considered hazardous if it meets the definition of a solid waste 
described in 20 NMAC 4.1, Subpart II, 261.2 [1-1-97]; is not exempted from regulation as a 
hazardous waste under 20 NMAC 4.1, Subpart II, 261.4 [1-1-97]; and exhibits any of the 
characteristics of hazardous waste identified in 20 NMAC 4.1, Subpart II, Part 261, Subpart C, 
or is listed in 20 NMAC 4.1, Subpart II, Part 261, Subpart D [1-1-97]. 
 
Hazardous wastes are generated at LANL primarily from R&D activities, general facility 
operations, D&D projects, and ER activities.  These waste streams include spent solvents; 
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contaminated solid wastes; paint and related wastes; photographic and photocopier wastes; 
corrosive liquids; solid metals and metallic compounds; noncorrosive aqueous and nonaqueous 
solutions and slurries; aqueous solutions and sludges; mercury wastes; used batteries and 
battery fluids; unused off-specification commercial chemical products; ER soils and sludges; ER 
aqueous liquids; and ER debris.  Hazardous waste streams may be of uniform composition 
(i.e., homogeneous) or of dissimilar/diverse composition (i.e., heterogeneous).  Descriptions of 
these routinely handled hazardous waste streams and their waste-generating processes are 
provided below and summarized in Table B-2. 
 
Spent Solvents 
This homogeneous waste stream consists of liquid spent solvents and spent solvent mixtures 
that may contain organic or inorganic compounds, heavy metals, oils, and other contaminants.  
Waste-generating activities include R&D, laser research, organic and inorganic chemical 
research, cleaning, and degreasing. 
 
Contaminated Solid Wastes 
Contaminated solid wastes (i.e., wastes of a solid physical form) are typically heterogeneous 
mixtures of rags, spill cleanup materials, KimwipesTM, gloves, filters, plastic and paper products, 
and personal protective equipment.  This waste stream may also consist of disposable 
equipment contaminated with organic or inorganic compounds, heavy metals, oils, and other 
contaminants.  Waste-generating activities include machining operations, chemical research, 
D&D projects, metal finishing operations, and general maintenance operations. 
 
Paint and Related Wastes 
Paint and paint-related wastes generally consist of excess paint, paint strippers/thinners, and 
sludges of paints and thinners.  Possible contaminants include heavy metals used as paint 
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pigments and solvents contained in thinners and lacquers.  Waste-generating activities include 
painting and finishing operations and general facility maintenance.  These waste matrices may 
be homogeneous or heterogeneous, depending on the specific waste-generating process. 
 
Photographic and Photocopier Wastes 
Photographic wastes include spent or excess film developers, fixer solutions, and bleach 
solutions that may be contaminated with heavy metals.  Photocopier wastes include 
kerosene-based toners and dispersants.  This waste stream is typically homogeneous and is 
generated primarily from photographic film processing and photocopier operations. 
 
Corrosive Liquid Wastes 
These homogeneous wastes consist of acidic or alkaline solutions that may contain organics, 
inorganics, metals, oils, and other contaminants.  Waste-generating activities include analytical 
chemistry research, electro-etching, and electro-polishing. 
 
Solid Metals and Metallic Compounds 
This waste stream consists of homogeneous wastes including metal chips and turnings from 
machining and cutting operations.  It also consists of metal powders; metal salts; metal sheets; 
reactive metals used in synthesis reactions; solders from electronic manufacturing, repair, and 
brazing operations; and grinding operations.  Other solid metals and metallic compounds 
include lead shot, bricks, plate, and shielding. 
 
Contaminated Noncorrosive Aqueous and Nonaqueous Solutions and Sludges 
This waste stream consists of noncorrosive aqueous and nonaqueous solutions and sludges 
that are contaminated with hazardous constituents.  These wastes are typically homogeneous. 
 Waste-generating activities include vacuum pump maintenance, analytical spectrometry, 
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equipment cleaning and maintenance, vehicle maintenance, synthesis reactions, 
metal-polishing operations, and chemical research. 
 
Mercury Wastes 
Mercury wastes include free elemental mercury, mercuric compounds, articles and instruments 
containing mercury, fluorescent light fixtures, and gels containing mercuric compounds.  
Waste-generating activities include lamp replacement, chemical research, mercury spill 
cleanup, and equipment cleaning and maintenance.  This waste stream may be homogeneous 
or heterogeneous, depending on the specific waste-generating activity. 
 
Used Batteries and Battery Fluids 
This waste stream consists of used batteries and battery fluids that may contain heavy metals 
such as cadmium, lead, mercury, and silver.  Waste-generating activities include routine 
equipment maintenance.  This waste stream may be homogeneous or heterogeneous, 
depending on the specific waste-generating activity. 
 
Unused/Off-specification Commercial Chemical Products 
This waste stream consists of discarded solid and liquid chemical reagents that are 
off-specification, unused, or outdated.  This waste stream may also include spill residues and 
containers containing original product residues that are unused. 
 
Gas Cylinder Waste 
This waste stream consists of pressurized gas cylinders, including aerosol cans, that may 
contain regulated hazardous metals, organic compounds, or exhibit hazardous characteristics 
of ignitability, corrosivity, and reactivity. 
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ER Soils and Sludges 
This homogeneous waste stream consists of environmental media and sludges generated 
through ER activities, including site decommissioning, site characterization, and site 
remediation.  Waste-generating activities include septic tank and detention basin closure, 
removal actions, and other remedial actions and site closures. 
 
ER Aqueous Liquids 
This homogeneous waste stream consists of liquids generated during ER activities, including 
decontamination of remedial equipment, drilling fluids and well development fluids, septic tank 
liquids, and contaminated stormwater runoff. 
 
ER Debris 
This heterogeneous waste stream consists of debris (such as concrete, vitrified clay pipe, steel 
baffles, and building materials) generated through ER activities, including site 
decommissioning, site characterization, and site remediation.  Waste-generating activities 
include septic tank and detention basin closure, removal actions, and other remedial actions 
and site closures. 
 
B.1.2.2 Mixed Low-Level Waste 
Low-level waste is defined in DOE Order 5820.2A, ARadioactive Waste Management@ (DOE, 
1988), as Awaste that contains radioactivity and is not classified as high-level waste, 

transuranic waste, spent nuclear fuel, or 11(e)(2) by-product material as defined by the Order.  
Test specimens of fissionable material irradiated for research and development only, and not 
for the production of power or plutonium, may be classified as low-level, provided that the 
concentration of transuranics is less than 100 nanocuries per gram of waste.@  By-product 

material, as defined in Section 11(e)(2) of the Atomic Energy Act of 1954, as amended, 
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consists of uranium and thorium mill tailings.  Section 11(e)(2) by-product material is not 
generated at LANL.  Mixed low-level waste is any waste that has both a hazardous waste 
component and a low-level waste component, as defined above.  For mixed low-level waste, 
this WAP addresses only the hazardous component. 
 
Mixed low-level waste is generated at LANL primarily from R&D activities, processing and 
recovery operations, D&D projects, and ER activities.  Descriptions of the mixed low-level 
wastes and their waste-generating processes are provided below and summarized in Table B-3. 
 These descriptions are extracted primarily from LANL's AReport for the Characterization 
Review of Low-Level Mixed Waste@ (LANL, 1995a) and AFederal Facilities Compliance Order 
Site Treatment Plan Background Volume@ (LANL, 1995b). 

 
B.1.2.2.1 Mixed Low-Level Solid Homogeneous Waste 
Homogeneous mixed low-level solid waste is of uniform composition.  Waste streams of this 
type are generally described below. 
 
Soils with Heavy Metals 
Soil waste contaminated with heavy metals is generated during D&D and ER activities at 
various locations throughout LANL.  Typically, this waste consists of soils contaminated with 
varying concentrations of lead or other heavy metals resulting from contact with small shapes, 
typically in the form of small pieces, shot, or pellets. 
 
Environmental Restoration Soils 
This waste consists of soils contaminated with heavy metals and organic compounds.  They 
are typically generated by ER activities, such as the remediation of release sites and D&D 
activities. 
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Inorganic Solid Oxidizers 
Many different types of discarded reagent powders and crystalline materials comprise this 
waste stream.  Most of these items are in the original manufacturer's containers, some of 
which may be hydrated.  Many of these containers are unopened but are suspected to have 
radioactive surface contamination.  Waste-generating activities include R&D and D&D 
research laboratories. 
 
B.1.2.2.2 Mixed Low-Level Solid Heterogeneous Waste 
Heterogeneous mixed low-level solid waste streams contain components that are dissimilar or 
have a diverse composition.  Waste streams of this type are generally described below. 
 
Lead for Surface Decontamination 
Lead for surface decontamination consists of contaminated lead shielding used as radiation 
shielding.  It is generated primarily from radioisotope experiments and other reactor, 
accelerator, laser, and x-ray activities.  The lead may be in the form of sheets, pigs, bricks, and 
special shapes.  The radioactive material on the surface of the lead may be removable by 
decontamination and the lead can then be recycled or reused. 
 
Other Lead Wastes 
Other lead waste consists of activated or inseparable lead, lead blankets, and lead requiring 
sorting.  This lead may also have been used as shielding for radiation, but is not amenable to 
surface decontamination because the waste is either activated or has a physical form that 
prevents decontamination.  It is generated primarily from radioisotope experiments and other 
reactor, accelerator, laser, and x-ray activities.  The waste may be in the form of sheets, pigs, 
bricks, special shapes, shot, shavings, slag, and dross. 
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Noncombustible Debris 
Noncombustible debris typically consists of discarded hazardous and contaminated scrap 
metals that are generated by maintenance, D&D of research laboratories or equipment, R&D, 
and ER activities.  Additionally, discarded bricks and glass are generated through dismantling 
of LANL buildings, including plating shops and machine sheds.  The waste may be considered 
hazardous due to the metal content or by virtue of contamination during use.  The waste may 
be contaminated with residues such as cadmium, cyanide, lead, and mercury. 
 
Combustible Debris 
Maintenance, D&D, R&D, and ER activities may generate rags and combustible debris with 
heavy metals and/or organics, some of which may contain residual liquids.  Examples include 
solvents and lubricants that are used in metal-cutting operations.  Much of this waste is 
generated during the processing (e.g., metal-cutting operations) of lead and barium, resulting in 
heavy metal contamination. 
 
Organic-Contaminated Noncombustible Solids 
This waste stream typically includes absorbed oils, laboratory trash, and discarded equipment.  
Absorbed oil waste is typically comprised of drums containing vermiculite or corncob fractions 
used to absorb many different types of oil from spills and routine maintenance operations.  The 
oil generally originates from vacuum pumps and may be contaminated by mercury, lead, or 
cadmium.  Mercury is a common constituent in the waste stream because of its use at various 
LANL locations as a vacuum-pumping fluid for early vacuum systems.  Cadmium 
contamination may be the result of soldering and brazing-fume-hood operations.  Lead 
contamination is the result of lead turnings contained in cooling oil.  Absorbent is routinely 
added to these waste oils as required by standard operating procedures. 
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Laboratory trash typically consists of noncombustible solid materials with residual solvent 
contamination.  The laboratory debris includes reagent bottles, broken glassware, and 
discarded disposable materials (e.g., syringes and drying dishes).  Large quantities of 
chemicals were not placed in this trash; however, residual liquids or powders may have 
remained on some of the disposed material. 
 
Discarded equipment with heavy metals and solvents primarily includes equipment and broken 
glassware that may have contained residual solvents. 
 
Organic-Contaminated Combustible Solids 
This waste stream typically consists of waste similar to the combustible debris, along with rags, 
cardboard, protective clothing, and paint-stripper trash.  This waste stream is potentially 
contaminated with methyl ethyl ketone and other solvents.  Waste-generating activities include 
maintenance, D&D, and ER activities. 
 
Water-Reactive Wastes 
Water-reactive wastes consist of reactive metal debris generated through the cleanup of HE 
firing-site debris and from machining and disassembly of test components.  This waste stream 
includes calcium, lithium hydride, lithium metal, and magnesium. 
 
Mercury Wastes 
The mercury-contaminated instruments and equipment waste stream consists of discarded or 
broken equipment containing liquid mercury.  The instruments and equipment include broken 
thermometers, vacuum tubes from electronics applications, vacuum pumps with residual 
mercury, activated or nondecontaminatable fluorescent light bulbs, and mercury absorbed into 
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a paper or solid matrix.  Most of this waste is generated by cleanup operations and could not 
effectively be recycled or separated from its containing vessel. 
 
Unused Solid Reagent Chemicals 
Many different types of discardable off-specification unused solid reagent chemicals are 
generated at LANL by the R&D programs it supports.  Most of these items are in their original 
containers. 
 
B.1.2.2.3 Mixed Low-Level Liquid Waste 
Mixed low-level liquid waste streams stored at LANL are described generally in the following 
paragraphs. 
 
Spent Solvents and Contaminated Solvent Mixtures 
This waste stream is comprised of spent solvents and spent solvent mixtures that may contain 
organic or inorganic compounds, heavy metals, oils, and other contaminants.  
Waste-generating activities include a wide variety of maintenance, cleaning and degreasing, 
R&D, and processing operations, such as extraction, bench-scale experimental inorganic 
chemistry, environmental analysis, and radiochemistry. 
 
Corrosive Liquid Wastes 
This waste stream consists of acidic or alkaline solutions that may contain organics, inorganics, 
metals, oils, or other contaminants.  Waste-generating activities include radiochemistry 
research, plutonium processing, and analytical chemistry. 
 
Aqueous Liquids Contaminated with Heavy Metals 
This waste stream consists of aqueous solutions that may contain heavy metals.  
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Waste-generating activities include metal-polishing operations, radiochemistry research, and 
ER activities. 
 
Oil Wastes 
Oil wastes at LANL are generated primarily during equipment maintenance operations.  
Possible contaminants in this waste stream include heavy metals and solvents. 
 
Unused Liquid Reagent Chemicals 
Many different types of discarded off-specification unused liquid reagent chemicals are 
generated at LANL by the R&D programs it supports.  Most of these items are in their original 
containers. 
 
B.1.2.2.4 Mixed Low-Level Gas Cylinder Waste 
This waste stream consists of pressurized gas cylinders, including aerosol cans, that may 
contain regulated hazardous metals, organic compounds, or exhibit hazardous characteristics 
of ignitability, corrosivity, and reactivity. 
 
B.1.2.3 Mixed TRU Waste 
TRU waste is defined in DOE Order 5820.2A, ARadioactive Waste Management@ (DOE, 1988), 
as follows:  AWithout regard to source or form, waste that is contaminated with alpha emitting 

transuranic radionuclides with half-lives greater than 20 years and concentrations greater than 
100 nanocuries per gram at the time of assay and has atomic numbers greater than 92.  
Heads of Field Elements can determine that other alpha contaminated waste, peculiar to a 
specific site, must be managed as TRU waste.@  Mixed TRU waste contains both a hazardous 

waste component and a TRU waste component.  For mixed TRU waste, this WAP addresses 
only the hazardous component. 



 Document: LANL General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 
 

 

 
B-18 

 

 
Mixed TRU waste is generated at LANL primarily from R&D activities, processing and recovery 
operations, and D&D projects.  Limited quantities of mixed TRU waste from off-site facilities 
will be accepted at LANL for additional characterization and management.  Mixed TRU waste 
streams at LANL are divided into four broad categories and described by a matrix parameter 
code.  Matrix parameter codes are used to define waste characterization groupings for the 
AFederal Facility Compliance Order (Los Alamos National Laboratory)@ (New Mexico 

Environment Department [NMED], 1995) requirements and are based on the physical and 
chemical forms of the waste.  Complete descriptions of the matrix parameter codes are 
available in ADOE Waste Treatability Groups Guidance@ (DOE, 1995).  The matrix parameter 

codes that are applicable to the mixed TRU wastes stored at LANL are listed below. 
 
$ Matrix Parameter Code S3000, Homogeneous solids:  defined as solid waste materials, 

excluding soil/gravel, that do not meet the EPA LDR criteria for classification as debris. 
 
$ Matrix Parameter Code S4000, Soil/Gravel:  defined as solid waste materials that are at 

least 50 percent by volume soil/gravel. 
$ Matrix Parameter Code S5000, Debris:  defined as a heterogeneous waste stream that is 

at least 50 percent by volume solid materials exceeding a 2.36-inch particle size that is 
intended for disposal and is a manufactured object, plant or animal matter, or neutral 
geologic material. 

 
$ Matrix Parameter Code L1000, Aqueous Liquids/Slurries:  defined as aqueous liquids and 

slurries that meet the EPA LDR criteria for wastewaters (i.e., <1 percent total suspended 
solids). 

 
Matrix parameter codes are applied to mixed TRU waste streams as a general categorization 
scheme to distinguish between waste types.  More specific waste identification systems are 
used for supplementary purposes as part of waste management operations at LANL.  To better 
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identify wastes containing hazardous constituents, mixed TRU wastes are assigned to a 
numbered waste stream.  These numbered waste streams are based on the following 
prioritized criteria:  waste generation process (including location of the process); bulk material 
content of the waste (e.g., combustible debris, noncombustible debris, cemented sludge, or 
organics absorbed on vermiculite); and/or hazardous constituents in the waste.  These 
numbered waste streams also correspond to other identification systems used by LANL in the 
past.  Table B-4 lists the mixed TRU waste streams stored at LANL by their matrix parameter 
code and provides a cross-reference between past and present waste stream identification 
systems.  This includes identification of the waste streams by Transuranic Package 
Transporter-II (TRUPACT-II) Content (TRUCON) codes, described below. 
 
TRUCON codes were developed by DOE to provide consistent waste content descriptions for 
TRU and mixed TRU waste generated throughout all of DOE's facilities (DOE, 1996a).  The 
TRUCON codes describe the bulk material and chemical characteristics of TRU and mixed 
TRU waste to be certified for transportation in the TRUPACT-II.  LANL TRUCON codes 
consists of a three digit number preceded by the letters ALA@ and followed by a letter that 

further defines the waste packaging.  The following paragraphs provide consolidated waste 
descriptions for the mixed TRU wastes stored at LANL.  Mixed TRU waste information is 
summarized in Table B-5. 
 
TRUCON Code LA 111/211 
This waste consists of solidified inorganic process solids and liquids.  It is generated as a result 
of plutonium processing operations and D&D activities.  It generally includes hydroxide filtrate 
cakes, plutonium-contaminated soils, and aqueous waste (dewatered treatment sludges).  
These wastes are typically solidified with cement to form a noncorrosive solid matrix. 
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TRUCON Code 112/212 
This waste consists primarily of absorbed organics on vermiculite. 
 
TRUCON Code LA 114/214 
This waste consists of solidified inorganic process solids and is generated as a result of 
plutonium-processing operations.  Solidified process solids include process residue from 
evaporator bottoms and other discardable solutions, process leached solids, ash, filter cakes, 
salts, metal oxides, and fines.  These process solids are immobilized in cement to form a 
noncorrosive solid matrix. 
 
TRUCON Code LA 115/215 
Graphite waste generated from plutonium-processing activities is packaged as TRUCON Code 
LA 115/215 waste.  The waste consists of discarded graphite mold and furnace equipment 
from plutonium casting operations.  A small fraction of combustible waste, such as plastic 
(mainly packaging), may also comprise this waste type. 
 
TRUCON Code LA 116/216 
This waste is comprised of combustible waste generated from R&D, process and recovery, and 
D&D operations at LANL.  The combustible solids consist primarily of paper, rags, plastic, and 
rubber.  A small fraction of noncombustible solids, such as scrap metal, may also be contained 
in this waste form. 
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TRUCON Code LA 117/217 
This waste is comprised of noncombustible (primarily metal) waste generated by R&D, process 
and recovery, and D&D operations at LANL.  It may consist of motors, pumps, tools, and 
process equipment and may contain some small fraction of combustible waste, such as plastics 
(mainly packaging).  This waste may also contain glass in the form of discarded laboratory 
glassware, windows, and bottles with a small fraction of combustibles. 
 
TRUCON Code LA 118/218 
This waste consists of mixed TRU glass waste generated from plutonium-processing.  This 
glass waste consists of discarded laboratory glassware, windows, and bottles.  It may also 
contain small fractions of combustible waste, such as plastic (mainly packaging). 
 
TRUCON Code LA 119/219 
This waste consists of discarded high-efficiency particulate air filters. 
 
TRUCON Code 120/220 
This waste consists of isotopic source waste.  It includes isotopic source waste generated as a 
result of R&D activities. 
 
TRUCON Code 122/222 
This waste consists of inorganic solid waste.  It includes noncombustible building debris, 
glovebox debris, and other solid waste debris.  Waste-generating activities include R&D, 
process and recovery, and D&D operations. 
 
TRUCON Code LA 123 
This waste consists of leaded rubber and metal waste generated from plutonium processing 
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activities.  This waste type consists of lead-lined glovebox gloves discarded along with metal 
waste, such as discarded metals, motors, and tools. 
 
TRUCON Code 124/224 
This waste consists primarily of used chloride salts from pyrochemical processes (i.e., 
electrorefining, molten salts extraction, salt stripping, fluoride reduction, and direct oxide 
reduction) and a small fraction of combustible waste (i.e., plastic). 
 
TRUCON Code LA 125/225 
This waste consists of metal equipment, either whole or sectioned, along with its combustible 
components.  This waste also contains a small volume of combustibles generated during 
decommissioning, sectioning, and packaging. 
 
TRUCON Code LA 126 
This waste consists of solidified organic process solids.  The waste is generated as a result of 
plutonium-processing operations.  Solidified process solids include process residue from 
evaporator bottoms and other discardable solutions, process-leached solids, ash, filter cakes, 
salts, metal oxides, and fines.  These process solids are immobilized in cement to form a 
noncorrosive solid matrix. 
 
Sandia National Laboratories/New Mexico - Generated Waste 
Mixed TRU waste managed at Sandia National Laboratories/New Mexico will be received and 
stored at LANL for waste certification purposes prior to subsequent reshipment for final 
disposition.  The waste stream consists of combustible and noncombustible debris and may 
include metals, cellulosics, rubber, plastics, organic matrices, and inorganic materials (see 
Table B-8). 
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B.1.3 Treated Wastes 
Mixed TRU waste, HE waste, and HE-contaminated waste are treated at various waste 
management units throughout LANL.  The mixed TRU waste is treated by cementation to 
stabilize the waste for storage and to meet waste acceptance criteria (WAC) for disposal at the 
Waste Isolation Pilot Plant (WIPP).  The HE waste and HE-contaminated waste are treated by 
open burning or open detonation to remove its reactive characteristic. 
 
B.1.3.1 Treated Mixed TRU Wastes 
Mixed TRU wastes that require treatment are generated primarily from R&D and processing 
and recovery operations.  Matrix parameter codes are applied to mixed TRU wastes as a 
general categorization scheme.  The TRUCON codes which are used to more specifically 
describe mixed TRU wastes are cross-referenced to matrix parameter codes in Table B-4.  
The TRUCON-coded mixed TRU wastes treated at LANL are LA 111/211, LA 114/214, and LA 
126.  These TRUCON codes are fully described in Section B.1.2.3.  The EPA Hazardous 
Waste Numbers that potentially apply to these wastes are provided in Table B-5.  The matrix 
parameter codes that are applicable to the mixed TRU wastes treated at LANL are listed below. 
 
$ Matrix Parameter Code S3000, Homogeneous Solids: defined as solid waste materials, 

excluding soil/gravel, that do not meet the EPA LDR criteria for classification as debris. 
 
$ Matrix Parameter Code L1000, Aqueous Liquids/Slurries:  defined as aqueous liquids and 

slurries that meet the EPA LDR criteria for wastewaters (i.e., <1 percent total suspended 
solids). 

 
Complete descriptions of the matrix parameter codes are available in ADOE Waste Treatability 
Groups Guidance@ (DOE, 1995). 
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Treatment of mixed TRU wastes at LANL consists of immobilization/solidification in cement to 
form a noncorrosive solid matrix.  Additional specific information on cementation treatment 
processes is provided in TA-specific permit applications, permit modification requests, or permit 
renewal documents. 
 
B.1.3.2 HE Waste and HE-Contaminated Waste Treated by Open Burning 
HE waste and HE-contaminated waste are treated by OB at LANL to remove the hazardous 
characteristic of reactivity.  HE waste generally consists of discrete pieces of HE, whereas 
HE-contaminated waste consists of solid or liquid wastes that have been contaminated with HE 
material.  An explosive material is defined as any compound or mechanical mixture which 
detonates or deflagrates when subjected to heat, impact, friction, shock, or other suitable 
initiation stimulus.  Therefore, HE waste and HE-contaminated waste meet the definition of 
reactive provided in 20 NMAC 4.1, Subpart II, 261.23 [1-1-97] because they are capable of 
detonation or explosive reaction if subjected to a strong initiating source or if heated under 
confinement. 
 
HE waste and HE-contaminated waste are generated at LANL primarily from R&D activities, 
D&D, and ER activities.  Table B-6 provides a summary of available information on HE waste 
and HE-contaminated waste treated by OB.  This table includes brief waste descriptions, 
waste-generating activities, the characterization basis for hazardous waste designation (i.e., 
process knowledge and/or analysis), potential EPA Hazardous Waste Number(s), potential 
hazardous constituents in and/or characteristics of the waste, and regulatory limits.  These 
waste streams include homogeneous and heterogeneous wastes and are described in the 
following paragraphs. 
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HE-Contaminated Water with Trace Solvents and/or Metals 
This waste stream consists of HE-contaminated water that may contain trace solvents and/or 
regulated hazardous metals.  It is generated primarily by laboratory analysis, HE processing, 
and maintenance activities. 
 
HE-Contaminated Spent Solvent Waste 
This waste stream consists of HE-contaminated solvents.  It is generated primarily by 
laboratory analysis and the dissolving of HE and polymers. 
 
HE-Contaminated Water 
This waste stream consists of HE-contaminated water generated primarily from pressure 
washing walls, equipment, and floors.  It is also generated by water-cooled HE-machining 
operations. 
 
HE-Contaminated Used Oil 
This waste stream consists of HE-contaminated used oil, which is generated primarily from 
hydraulic presses and lubrication systems associated with HE-machining operations. 
 
Solid and Scrap HE 
This waste stream consists of off-specification or obsolete HE.  It is generated primarily from 
machining and forming processes and consists primarily of discrete pieces of explosives left 
over from R&D activities and testing operations. 
 
HE-Contaminated ER Soil and/or Debris 
This waste stream consists of ER soils, debris, and investigation-derived waste (e.g., personal 
protective equipment, samples, and sampling equipment).  These wastes are generated during 
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remediation and D&D activities. 
 
HE-Contaminated Commercial Chemical Products 
HE-contaminated commercial chemical products may be generated at various TAs throughout 
LANL that manage HE.  This waste generally consists of spilled or off-specification unused 
commercial chemical products potentially contaminated with HE. 
 
Wastewater Treatment Residues 
This waste stream consists of sludges, spent activated carbon, and filter solids that result 
primarily from the filtration of HE wastewater. 
 
HE-Contaminated Solid Waste 
This waste stream may include solvent-contaminated paper, glassware, tools, and other waste. 
 It is generated primarily from HE-processing activities, plastic forming, and general office and 
laboratory use. 
 
HE-Contaminated Equipment 
This waste stream consists of HE-contaminated equipment, which includes discarded, 
noncombustible equipment and material from HE-processing areas, D&D, and ER activities. 
 
HE-Contaminated Waste Rags, Wipes, and Other Combustibles 
This waste stream includes solvent-soaked rags and wipes used at HE-processing areas.  It is 
generated primarily from hydraulic press operations and laboratory analysis. 
 
HE-Contaminated Liquid Acids, Bases, and/or Inorganic Salt Solutions 
This waste stream consists of liquid acids, bases, and/or inorganic salts.  It may include 
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materials used as titrants, solvents, cleaning fluids, and/or materials from hydrolysis research. 
 
Liquid Process Explosive Waste 
This waste stream consists of off-specification or obsolete liquid HE waste.  It is generated 
from R&D activities and testing operations. 
 
Treatment Residues 
Ash and/or debris generated during the thermal treatment of HE-contaminated waste by OB is 
characterized for the toxicity characteristic prior to disposal.  Ash/debris generated from any 
waste stream which contains listed hazardous waste is considered Aderived from@ waste 

subject to 20 NMAC 4.1, Subpart II, 261.3(c)(2)(i) [1-1-97], and is sent to a permitted treatment, 
storage, and disposal facility (TSDF) for proper disposal. 
 
B.1.3.3 HE Waste and HE-Contaminated Waste Treated by Open Detonation 
The HE waste and HE-contaminated waste treated by OD typically consist of off-specification 
explosive wastes, scrap explosive waste, and other HE-contaminated solid wastes (e.g., rags, 
glass, wood).  These wastes are characteristic for reactivity, as defined in Section B.1.3.2.  
OD treatment of these wastes involves an explosion that chemically transforms the HE 
component of the waste faster than the speed of sound. 
 
Table B-7 provides a summary of available information on HE waste and HE-contaminated 
waste that is treated by OD.  This table includes a brief waste description, waste-generating 
activities, the characterization basis for hazardous waste designation, potential hazardous 
constituents in and/or characteristics of the waste, and regulatory limits.  These waste streams 
include homogeneous and heterogeneous wastes and are described briefly below. 
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Solid/Scrap Process Explosive Waste 
This waste stream consists of scrap or off-specification HE waste.  It is generated from HE 
machining, forming, and preparation processes and consists primarily of discrete pieces of 
explosives left over from R&D activities and testing operations. 
 
Liquid Process Explosive Waste 
This waste stream consists of off-specification or obsolete liquid HE waste.  It is generated 
from R&D activities and testing operations. 
 
B.1.4 Description of Waste Management Units 
The waste management units used for storage and treatment of wastes addressed in this WAP 
are located within numerous TAs at LANL.  These units are listed in Attachment B-1, which is 
provided for informational purposes only.  Detailed information on the waste management units 
is provided in TA-specific permit applications, permit modification requests, or permit renewal 
documents. 
 
B.2 WASTE ANALYSIS PARAMETERS [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
A detailed chemical and physical characterization will be performed on all hazardous, mixed 
low-level, mixed TRU, HE, and HE-contaminated wastes for management purposes, as 
required by 20 NMAC 4.1, Subpart V, 264.13.  Waste analysis parameters will be selected to 
ensure that the characterization documentation will contain all information necessary to properly 
treat, store, or dispose of waste in accordance with Resource Conservation and Recovery Act 
(RCRA) general facility standards and LDR requirements.  These waste parameters will be 
selected to ensure that the characterization will provide all of the necessary information to 
properly treat the waste in accordance with RCRA general facility standards and LDR 
requirements. 
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B.2.1 Proposed Analytical Parameters and Methods [20 NMAC 4.1, Subpart V, 264.13(b)(1), 

and 20 NMAC 4.1, Subpart IX, 270.14(b)(2)] 
Analytical parameters and characterization methods that may be used for hazardous, mixed 
low-level, mixed TRU, and HE and HE-contaminated wastes generated at LANL are 
summarized in Tables B-9 through B-12.  Some or all of the following parameters listed below 
will be used to determine the RCRA regulatory status of the wastes listed previously. 
$ Acceptable knowledge 
 
$ Sampling and analysis to determine the presence and concentrations of: 
 
  - RCRA-regulated metals 
  - RCRA-regulated volatile organic compounds (VOC) 
  - RCRA-regulated semivolatile organic compounds (SVOC) 
 
$ Headspace gas sampling to determine the presence of VOCs in container headspace 
 
$ Flash point characterization 
 
$ pH characterization 
 
$ Physical waste form characterization through real-time radiography (RTR) and visual 

examination to verify the absence of free liquids. 
 
B.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters are selected to characterize hazardous and mixed low-level wastes 
in conformance with 20 NMAC 4.1.  Mixed TRU waste characterization incorporates 
characterization procedures from the WIPP ATRU Waste Characterization Quality Assurance 
Program Plan@ (QAPP) (DOE, 1994) requirements, which are based on knowledge of raw 

materials and physical/chemical processes of waste-generating activities and may be supported 
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by analytical results.  Additional characterization procedures will be implemented as needed to 
meet the requirements of the final WIPP WAP permit conditions.  The analytical parameters 
selected to confirm knowledge-based waste characterization for hazardous, mixed low-level, 
and mixed TRU waste, and the rationale for the selected parameters, are identified in Tables 
B-9, B-10, and B-11, respectively.  Parameters for HE waste and HE-contaminated waste are 
selected to characterize the hazardous and explosive components of the waste and are based 
on knowledge of raw materials and physical/chemical processes of waste-generating activities.  
The rationale for HE waste and HE-contaminated waste parameter selection are identified in 
Table B-12. 
 
B.3 CHARACTERIZATION PROCEDURES [20 NMAC 4.1, Subpart V, 264.13(a)(1) and 

264.13(b)(2), and 20 NMAC 4.1, Subpart IX, 270.14(b)(2)] 
The characterization of hazardous, mixed low-level, mixed TRU, HE, and HE-contaminated 
waste is conducted by the waste generator before the waste is treated or stored.  The 
approach to the characterization of hazardous, mixed low-level, mixed TRU, HE, and 
HE-contaminated wastes is based on the chemical, physical, and radiological nature of the 
waste stream.  Characterization procedures require that each waste generator provide 
documented information on the waste stream.  This is accomplished by using acceptable 
knowledge and/or sampling and analysis, which are described in the following sections.  The 
completion of characterization documentation allows for the assignment of EPA Hazardous 
Waste Numbers and the proper management of the waste.  All waste generators must certify, 
based on their knowledge of the waste, that the information included in the characterization 
documentation is complete and accurate. 
 
The following sections describe the characterization procedures that apply specifically to each 
waste type. 
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B.3.1 Hazardous and Mixed Low-Level Waste Characterization 
Characterization procedures for hazardous and mixed low-level wastes are selected based on 
the physical nature of the waste stream (e.g., homogeneous or heterogeneous waste).  
Homogeneous solid waste may be characterized for the presence of hazardous constituents 
(i.e., VOCs, SVOCs, and metals) on the basis of acceptable knowledge and/or sampling and 
analysis.  Heterogeneous solid waste will be characterized largely on the basis of acceptable 
knowledge because of the difficulty in obtaining representative samples, the lack of appropriate 
sampling methodology, and for mixed low-level wastes, safety concerns associated with 
unnecessary exposure to the radioactive component of the waste. 
 
Occasionally, chemicals of an unknown nature require disposal.  These wastes are handled on 
a case-by-case basis.  The individual waste may be tentatively characterized by knowledge of 
the operations and activities that were performed in the specific area in which the waste was 
generated.  This information is used to restrict the choices of initial waste analysis to a small 
population of chemicals. 
 
For purposes of managing unknown wastes, a small volume is defined at LANL as less than 
one liquid gallon (or approximately four liters).  The rationale for the small volume designation 
is that this is the minimum quantity of sample which is needed to test if the waste is hazardous.  
At and below this limit, the sample is actually consumed in the analytical procedure.  Small 
volumes of unknown wastes are typically analyzed for pH, flash point, and reactivity.  This 
allows the material to be categorized for further handling. 
 
Volumes greater than one gallon or four liters of a single unknown waste allow a more detailed 
analytical scheme.  These wastes are tested for ignitability, corrosivity, reactivity, toxicity 
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characteristics, and/or any other parameters indicated by the initial data gathered on the 
material.  Sufficient detail must be reported to allow the assignment of the proper EPA 
Hazardous Waste Number to the waste.  Characterization methods that may be used are 
provided in Tables B-9 and B-10. 
 
B.3.1.1 Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), and 264.13(b)(5), and 

20 NMAC 4.1, Subpart IX, 270.14(b)(2)] 
The physical, chemical, and radiological nature of some waste forms makes the collection of 
representative samples for characterization difficult.  This difficulty arises from several factors, 
some of which include:  waste streams that contain disparate elements; disparate elements 
may need to be segregated into similar forms; large objects which cannot fit within standard 
size sample containers; and laboratories which do not have the capability to sample large 
objects (EPA, 1992).  Other difficulties arise from health and safety risks to personnel due to 
potential exposure to radioactive or explosive material.  Acceptable knowledge is a method 
used to characterize the waste forms utilizing process knowledge and supplemental forms of 
waste analysis data.  Acceptable knowledge can be used to meet all or part of the waste 
analysis requirements. 
 
According to EPA guidance, acceptable knowledge is broadly defined to include process 
knowledge, supplemental waste analysis data, and/or facility records of analysis (EPA, 1994).  
Process knowledge is described in 20 NMAC 4.1, Subpart V, Section 264.13(a)(2) [1-1-97], as 
data developed under Part 261 (i.e., 20 NMAC 4.1, Subpart II) and existing published or 
documented data on a specific hazardous waste or hazardous waste generated from similar 
processes.  Supplemental waste analysis data include concentration(s) of RCRA-regulated 
constituents and/or results of tests for hazardous characteristics.  These data are used to 
determine if wastes are RCRA-regulated and to determine LDR status.  Facility records of 
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analysis consist of waste analysis and/or physical characterization performed prior to the 
effective date of RCRA regulations.  These analytical results must be accurate and applicable 
to the specified waste and should be supplemented with other existing information (e.g., 
published data). 
 
Examples presented in the EPA guidance as to when application of acceptable knowledge may 
be appropriate include: 
 
$ Wastes containing hazardous constituents from specific processes that are well 

documented, such as F-listed and/or K-listed waste code descriptions. 
 
$ Wastes consisting of discarded unused commercial chemical products, reagents, or 

chemicals containing known physical and chemical constituents. 
 
$ Waste (e.g., radioactive mixed waste) containing levels of radioactivity such that health and 

safety risks to personnel do not justify sampling and analysis due to quantified and 
documented radiological concerns. 

 
$ Wastes containing heterogeneous materials, where the physical nature of the waste does 

not lend itself to taking a representative sample (e.g., laboratory trash and construction 
debris with surface contamination) (EPA, 1994). 

 
B.3.1.1.1 Process Knowledge 
Process knowledge consists of one or more of the following: 
 
$ Detailed information on a waste stream obtained from existing published or documented 

waste analysis data; 
 
$ Studies conducted on hazardous wastes generated by processes similar to that which 

generated the waste; and 
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$ Knowledge of the materials and operations that generated the waste and that 
demonstrates the potential for hazardous constituents in the waste.  For example, metals 
present in debris waste are often associated with specific materials (e.g., lead in leaded 
rubber or lead shielding). 

 
Waste generators will obtain, assemble, and prepare the process knowledge documentation for 
each waste stream in a separate auditable file or maintain a waste stream reference file that 
identifies the documents and their locations.  The documentation must be explicitly relevant 
and traceable to a given waste stream and cannot merely be a list of information sources for a 
particular operation and waste.  There are many sources of applicable documentation at LANL 
that may be used to substantiate process knowledge for a specific waste stream.  Examples of 
documentation that may be used include the following: 
 
$ Process design documents (e.g., Title II Design). 
 
$ Preliminary and final safety analysis reports, unreviewed safety question determinations, 

and technical safety requirements. 
 
$ Standard operating procedures and detailed operating procedures, which can include a list 

of the raw materials or reagents, a description of the process/experiment that uses the 
materials, and a description of the wastes generated and how the wastes are handled. 

 
$ Waste packaging logs. 
$ Test plans or research project reports that describe the reagents and other raw materials 

used in an experiment. 
 
$ Site databases (e.g., chemical inventory database for Superfund Amendments and 

Reauthorization Act Title III requirements). 
 
$ Information from site personnel (e.g., documented interviews). 
 
$ Standard industry practice documents (e.g., vendor information). 
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$ Industry reports on a similar process when there is a clear connection between the LANL 
process/experiment and the industry's similar process/experiment. 

 
$ Previous analytical data relevant to the waste stream, including results from fingerprint 

analyses, spot checks, or routine waste verification sampling. 
 
$ Analytical data from studies of common industry processes that are similar to LANL 

processes.  These data can be used to identify the constituents in a specific Asimilar@ 
process waste stream and to determine the regulatory status of the waste. 

 
$ Material Safety Data Sheets, product labels, and other product package information. 
 
$ Sampling and analysis data from comparable waste streams. 
 
$ Documented visual inspections to confirm or identify the physical characteristics and 

packaging of a waste. 
 
$ Laboratory notebooks that detail the research processes and raw materials used in an 

experiment. 
 
$ ER site characterization data, waste characterization data, waste characterization strategy 

documentation, and RCRA Facility Investigation documentation. 
 
B.3.1.1.2 Supplemental Waste Analysis Data 
Supplemental waste analysis data used for acceptable knowledge includes information 
provided by the generator of the waste stream on the concentrations of hazardous constituents 
in the waste and/or the results of tests for hazardous characteristics.  This information can be 
the result of a recent analysis of the waste, a well documented historical analysis of the waste, 
and/or the analysis of a surrogate waste stream.  For example, data from the analysis of 
nonradioactive leaded-rubber glove waste may be used to evaluate the characteristics of similar 
radioactive leaded-rubber glove waste.  Sampling nonradioactive inputs or outputs from 
processes may also provide data that are useful for characterizing a similar mixed waste 
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stream. 
 
B.3.1.2 Sampling and Analysis [20 NMAC 4.1, Subpart V, 264.13(a)(3), 264.13(b)(2), (3), and 

(4), and 20 NMAC 4.1, Subpart IX, 270.14(b)(2)] 
This section discusses proposed sampling and analytical procedures and frequency of 
sampling applicable to hazardous and mixed low-level wastes.  The approach described for 
characterizing these waste types is based on the radiological, physical, chemical, and 
hazardous properties of the waste.  Solid and liquid waste sampling techniques are typically 
used to obtain the chemical data necessary for waste characterization. 
 
Sampling and analysis is generally performed when a waste lacks sufficient process information 
to adequately characterize the waste based on acceptable knowledge.  A representative 
sample of the waste is collected and handled by means that preserve its original physical form 
and composition and prevent contamination or changes in concentration of the constituents to 
be analyzed.  Analytical methods for the determination of RCRA-regulated metals, VOCs, and 
SVOCs are conducted to meet with certain technical performance criteria and to be consistent 
with regulatory guidelines.  Personnel involved in sampling and analysis comply with 
LANL-specific protocol consistent with ATest Methods for Evaluating Solid Waste, 
Physical/Chemical Methods@ (SW-846) or other approved methods (EPA, 1986). 

 
B.3.1.2.1 Solid Waste Sampling [20 NMAC 4.1, Subpart V, 264.13(b)(3)] 
Solid wastes that may be sampled are typically homogeneous waste streams.  These solids 
may be sampled and analyzed for total metal content, VOCs, and SVOCs.  The sampling 
protocol for solid hazardous and low-level mixed wastes at LANL is based on sampling methods 
approved by EPA for solid waste and soil sampling in SW-846, as well as methods approved by 
the American Society for Testing and Materials (ASTM).  These methods are designed to 
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ensure that representative waste samples are consistently collected and transferred to the 
responsible laboratory in a manner that maintains sample integrity. 
 
Homogeneous waste streams may be sampled and analyzed for the toxicity characteristic (TC) 
contaminants listed in 20 NMAC 4.1, Subpart II, 261.24 [1-1-97].  Analysis for total 
concentration of TC contaminants may be performed on samples in a screening step, as 
described in Section 1.2 of Method 1311, Toxicity Characteristic Leaching Procedure (TCLP).  
If total concentrations are used in the waste characterization process, analytical data will be 
compared to the TC regulatory levels expressed as total values.  These total values will be 
considered the regulatory threshold limit (RTL) values for the determination of whether a 
particular waste exhibits a TC.  RTL values are obtained by calculating the weight/weight 
concentration (in the solid) of a TC contaminant that would give the regulatory weight/volume 
concentration in the TCLP extract.  If the total concentrations are less than the RTL value, the 
waste does not exhibit the toxicity characteristic and the TCLP does not need to be completed 
for the screened TC contaminants. 
 
B.3.1.2.2 Liquid Waste Sampling 
The liquid wastes generated at LANL typically consist of aqueous solutions, slurries, and 
organic liquids.  These wastes may be sampled and analyzed for total metal content, VOCs, 
and SVOCs.  In accordance with Method 1311, TCLP, liquid wastes (i.e., those wastes that 
contain less than 0.5 percent dry solids) do not require extraction.  The liquid waste, after 
filtration, is defined as the TCLP extract.  Liquid waste, therefore, may be characterized by 
filtering the waste, measuring total constituent concentrations in the resulting filtrate, and 
comparing these concentrations to the TC regulatory levels in 20 NMAC 4.1, Subpart II, 261.24 
[1-1-97]. 
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To ensure the collection of a representative sample of the liquid, the sample is collected and 
handled in a manner that preserves its original physical form and composition and prevents 
contamination or changes in concentration of the parameters to be analyzed.  The samples are 
typically collected using a glass tube or composite liquid waste sampler, in accordance with 
SW-846 or other approved methods. 
 
Wastes that contain both a liquid and a solid phase may be characterized using total analytical 
data for the solid phase to determine toxicity characteristics.  This is accomplished by 
comparison with the TC regulatory levels for each phase in a manner consistent with the 
discussion in Section B.3.1.2.1 and using the multiple phase formula from Method 1311. 
 
B.3.1.2.3 Sample Handling, Preservation, and Storage 
Table B-13 presents requirements specified in SW-846 regarding sample containers, 
preservation techniques, and holding times associated with sample collection.  Adherence to 
these requirements will ensure that sampling and analysis meet quality objectives for data. 
 
B.3.1.2.4 Analytical Laboratory Selection and Analytical Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(2)] 
Analytical laboratories at LANL and/or approved subcontractor laboratories will perform the 
detailed qualitative and quantitative chemical analyses specified in Tables B-14 and B-15 of this 
WAP.  These laboratories must have: 
 
$ A documented comprehensive quality assurance (QA)/quality control (QC) program 
$ Technical analytical expertise 
$ A document control/records management plan 
$ The capability to perform data reduction, validation, and reporting. 
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The selection and development of analytical testing methods for LANL waste streams were 
based on the following considerations: 
 
$ The physical form of the waste 
 
$ Constituents of interest 
 
$ Required detection limits (e.g., regulatory thresholds) 
 
$ Information requirements (e.g., verify compliance with LDR treatment standards, waste 

classification). 
 
Collectively, these factors contributed to the selection of the analytical methods specified in 
Tables B-14 and B-15.  Qualified analytical laboratories at LANL and/or approved 
subcontractor laboratories that meet the above criteria will analyze waste samples for 
RCRA-regulated hazardous constituents (VOCs, SVOCs, and metals) and characteristics, 
according to SW-846, or documented equivalent methods. 
 
B.3.1.3 Verification and Reevaluation Frequencies [20 NMAC 4.1, Subpart V, 264.13(a)(3) and 

264.13(b)(4)] 
Reevaluation of initial characterization information may be performed to verify the accuracy of 
the initial waste characterization; to verify that applicable treatment standards have been met; 
when there is a change in a waste-generating process; when the generator requests a review; 
or when analytical results indicate a change in a waste stream. 
 
Hazardous waste received at the waste management unit for storage will be randomly selected 
for verification by acceptable knowledge or sampling and analysis at a rate of 1 percent of 
received waste streams characterized by acceptable knowledge per year.  Verification 
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analyses, if needed, will be conducted at LANL's or an approved subcontractor's laboratory 
facilities, in conformance with appropriate methods.  Other methods of verification may include 
RTR and visual examination.  Factory sealed containers and original containers redistributed 
for use within the facility will not be included in this analysis.  Lab packed chemicals in original 
containers will not be verified. 
 
All routinely generated waste streams will be reevaluated annually to verify that they have not 
changed.  This annual reevaluation will be accomplished through review and recertification of 
applicable waste characterization documentation.  Any information that indicates a change in 
the process that generates the waste and may affect the waste shall cause the waste to be 
recharacterized no later than the next time the waste is generated. 
 
B.3.2 Mixed TRU Waste Characterization 
Characterization of mixed TRU waste stored at LANL is performed in accordance with the 
procedures described in the ALos Alamos National Laboratory TRU Mixed Waste Analysis Plan 
NOD Response@ (LANL, 1996).  Initial characterization of both homogeneous and 

heterogeneous mixed TRU waste is primarily based on process knowledge, which is suitable for 
safe storage of these waste streams.  Additional characterization to meet WIPP certification 
procedures will be implemented at appropriate LANL facilities to meet requirements of the final 
WIPP WAP permit conditions.  Pursuant to WIPP certification and WIPP WAP requirements, 
further characterization of homogeneous waste may be accomplished through statistically 
based sampling and analysis, headspace gas sampling, RTR, and visual examination.  Further 
characterization of heterogeneous waste will be implemented at appropriate LANL facilities 
using process knowledge, headspace gas sampling, RTR, and visual examination. 
 
The mixed TRU waste streams described in Section B.1.2.3 are categorized by matrix 
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parameter codes based on the physical and chemical form of the waste.  Homogeneous waste 
streams in the solid process residue (Matrix Parameter Code S3000), soil/gravel (Matrix 
Parameter Code S4000), or aqueous liquids/slurries (Matrix Parameter Code L1000) categories 
may contain RCRA-regulated VOCs, SVOCs, and metals (see Table B-5) and may be 
characterized using acceptable knowledge and/or sampling and analysis.  Debris waste 
streams (Matrix Parameter Code S5000) consist of heterogeneous materials and as such, it is 
difficult to obtain representative samples of these wastes.  Therefore, debris waste will be 
characterized for the presence of hazardous constituents (i.e., VOCs, SVOCs, and metals) 
using acceptable knowledge based on examination of the original materials from which the 
waste was generated. 
 
The documents referenced above address mixed TRU waste characterization procedures to be 
utilized after the waste is stored at LANL.  These procedures were developed primarily to meet 
off-site WAC.  LANL's use of these procedures is designed to allow appropriate waste 
characterization information obtained for storage to serve as a basis for or to supplement future 
characterization needs without a duplication of effort.  These documents are referenced for 
informational purposes only, as they constitute requirements established for another facility's 
operating permit conditions.  Because these references are subject to change as new 
information is provided, developed, or approved, and because LANL is not subject to their 
requirements in LANL's operating permit for storage, but rather utilizes them as waste 
management guidelines, this WAP will not be modified as ongoing changes to the referenced 
documents occur. 
 
B.3.2.1 Mixed TRU Waste Certification Plan 
The ALos Alamos TRU Waste Certification Plan@ (TWCP) (LANL, 1991) incorporates the 
certification requirements of the AWaste Acceptance Criteria for the Waste Isolation Pilot 
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Plant@ (WIPP WAC) (DOE, 1996b) for mixed TRU waste that will be sent to that site.  The 

TWCP establishes the programmatic framework and requirements within which waste 
generators must operate to ensure that their wastes can be certified as meeting the sampling, 
characterization, and packaging requirements of the WIPP WAC.  These include LANL 
site-specific documents and procedures by which the waste stream analytical data and other 
acceptable knowledge information are evaluated.  Once this documentation has been 
prepared, it is subject to review and approval by certification program personnel.  Waste 
generators must also participate in external audits as required by the TWCP to verify the 
certification process.  If the requirements of the WIPP WAC are met, the waste will be certified 
and transported to WIPP. 
 
B.3.2.2 Acceptable Knowledge 
The TWCP described above includes an acceptable knowledge certification program in 
accordance with the WIPP WAC and with the WIPP QAPP (DOE, 1994).   LANL-specific 
protocol consistent with the WIPP WAP will be used to implement acceptable knowledge as 
part of the LANL TRU waste certification program for WIPP.  The acceptable knowledge 
certification program will include the following elements: 
$ A description of the waste certification program. 
 
$ Written procedures outlining the specific methodology used to assemble acceptable 

knowledge records, including document origins, guidelines for use of documents or 
information, auditable record guidelines, and potential limitations associated with the 
information. 

 
$ Procedures to evaluate acceptable knowledge information and to resolve discrepancies in 

documentation. 
 
$ Guidelines for the identification of RCRA hazardous constituents and assignment of 

appropriate EPA Hazardous Waste Numbers to each waste stream. 
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$ Procedures to ensure that unacceptable wastes are identified, documented, and 
segregated. 

 
$ Procedures to verify or confirm acceptable knowledge. 
 
$ A cross reference to the applicable waste summary category group (i.e., matrix parameter 

codes) to verify the required confirmation data have been evaluated and the proper EPA 
Hazardous Waste Numbers have been assigned. 

 
$ Administrative control procedures that identify organization responsibility for compliance, 

oversight procedures, on-the-job procedure training, stop-work procedures, and 
nonconformance process and corrective action procedures. 

 
B.3.2.2.1 Real-Time Radiography [20 NMAC 4.1, Subpart V, 264.13(b)(2), and 20 NMAC 4.1, 

Subpart IX, 270.14(b)(2)] 
RTR is a nondestructive, qualitative, and semiquantitative assay technique that involves x-ray 
scanning of waste containers to identify and verify, using appropriate equipment and qualified 
operators, the physical form(s) of waste container contents.  RTR will be used to verify the 
absence of free liquids and that the physical form requirements of the WIPP WAC are met.  At 
the same time, RTR will verify the waste classification (i.e., matrix parameter code) and waste 
form determined using acceptable knowledge.  All mixed TRU waste containers will be 
analyzed by RTR, and the results for each waste container will be documented.  The 
audio/visual tapes produced during the waste container scan will be maintained for a minimum 
of three years.  In addition, an RTR data form will be used to document the types and 
quantities of material types observed in each drum. 
 
A radiography system routinely consists of an x-ray producing device, an imaging system, an 
enclosure for radiation protection, a waste container-handling system, an audio/video recording 
system, and an operator control and data acquisition station.  Operating parameters such as 
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the intensity of the x-ray can be varied for optimum viewing of the interior of the waste 
container.  The imaging system typically utilizes an image intensifier, television camera, and 
remotely located television screen.  Instrument configurations will vary depending on 
manufacturer and site usage. 
 
During operation of the system, the waste container is scanned while the operator views and 
permanently records the image from the television screen on audio/videotape.  The 
radiography data form is also used to document the materials present and other information 
about the containerized waste, as required by the WIPP QAPP. 
 
The radiography image produced is examined for evidence of liquid materials by jogging the 
container or repetitively moving the container-handling system and searching for evidence of 
wave motion in addition to observing the container contents for suspect waste items.  The 
container contents are also observed for items that confirm the waste classification of the 
container.  Conditions that may limit or interfere with this determination are noted. 
 
Operator training and experience are important considerations for assuring the quality of the 
radiography data.  Only properly trained personnel are allowed to operate radiography 
equipment.  Standardized training requirements for radiography operators are based upon 
existing industry standard training requirements.  Radiography operators receive formal and 
on-the-job training in project requirements, system operations and standards, safe operating 
practices, application techniques, specific waste-generating practices, packaging 
configurations, parameter estimation, and identification of prohibited items.  Operators must be 
trained and tested before they are qualified for RTR operation, and must requalify at least every 
two years.  LANL operating and training requirements for RTR analysis of mixed TRU waste 
are based on Procedure 310.1, Physical Waste Form Characterization Using Radiography, 
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ATRU Waste Characterization Sampling and Analysis Methods Manual@ (DOE, 1996c). 

 
B.3.2.2.2 Visual Examination [20 NMAC 4.1, Subpart V, 264.13(b)(2), and 20 NMAC 4.1, 

Subpart IX, 270.14(b)(2)] 
The contents of select mixed TRU waste containers will be visually examined to confirm RTR 
results.  Visual examination will also verify aspects of acceptable knowledge amenable to 
visual confirmation.  For example, the visual examination will verify the physical characteristics 
of a waste and the associated matrix parameter code (i.e., Matrix Parameter Code S3000, 
S4000, or S5000).  In addition, visual examination will verify the presence of certain hazardous 
constituents, such as lead in lead bricks or lead-lined gloves.  These types of visual 
confirmations will either verify or refute the overall acceptable knowledge used to characterize 
the waste stream. 
 
The contents of each container undergoing visual examination will be recorded on 
audio/videotape and a description of the observed items must be provided on a visual 
examination data form.  Visual examination procedure operators receive formal and on-the-job 
training in project requirements, safe operating practices, specific waste-generating practices, 
packaging configurations, waste parameter estimation, and identification of prohibited items.  
Operators must be trained and qualify for visual examination procedures and must requalify at 
least every two years.  LANL operating and training requirements for visual examination of 
mixed TRU waste are based on Procedure 310.2, Physical Waste Form Characterization Using 
Visual Examination, ATRU Waste Characterization Sampling and Analysis Methods Manual,@ 

(DOE, 1996c). 
 
The hypergeometric distribution is a statistical means of estimating the probability of 
determining the true number of miscertified containers in the overall population of waste drums 
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by selecting a number of drums for visual examination using a previously determined or 
observed miscertification rate and a set confidence factor.  The basis for the determination of 
the number of appropriate containers to be visually examined and a description of the 
hyergeometric distribution used is available in the WIPP QAPP.  The following table is an 
example of how the number of mixed TRU waste containers to be randomly selected for visual 
examination will be determined.  The selection process will be updated as necessary to 
maintain consistency with revisions of the WIPP QAPP. 
 
Number of Waste Containers Requiring Visual Examination: 
 

 
Annual Number of Waste 
Containers Undergoing 
Characterization 

 
Number of Waste Containers Requiring Visual Examination 

 
50 
100 
200 
300 
400 
500 

 
NA 
15 
15 
15 
15 
15 

 
22 
24 
26 
26 
26 
26 

 
NA 
24 
26 
26 
26 
26 

 
22 
33 
35 
35 
36 
36 

 
NA 
33 
44 
44 
45 
45 

 
29 
41 
52 
53 
54 
63 

 
Percent of Waste Containers 
Miscertified to WIPP WAC by 
Radiography in Previous Year 

 
1 percent 

 
2 percent 

 
3 percent 

 
4 percent 

 
5 percent 

 
6 percent 
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NA = not applicable 
 (Source: DOE, 1994) 

For the first year of container examination, LANL will use the 2 percent miscertification rate 
observed at the Idaho National Engineering and Environmental Laboratory (INEEL).  In 
subsequent years, LANL will use the miscertification rate observed at LANL in the previous 
year(s) to determine the appropriate number of containers for visual examination. 
 
B.3.2.2.3 Headspace Gas Sampling [20 NMAC 4.1, Subpart V, 264.13(b)(2) and (3), and 

20 NMAC 4.1, Subpart IX, 270.14(b)(2)] 
Headspace gas sampling and analysis is a qualitative screening technique used to confirm the 
presence of regulated hazardous constituents.  This method of characterization includes 
sampling and analysis of headspace gas from the drum headspace (i.e., directly under the 
drum lid). 
 
The drum headspace of all previously unvented drums is sampled for hydrogen when filters are 
inserted.  A statistically selected subset of waste drums are sampled for flammable gases and 
selected VOCs in order to assure that health and safety criteria for safe storage of these drums 
are met.  The statistical basis for selection of drums to be sampled is described in 
Section B.3.2.2.5.  In order to meet the proposed characterization requirements in the WIPP 
QAPP, the headspace of all remaining drums in retrievable storage will be sampled and 
analyzed as the drums are characterized for shipment to WIPP.  Headspace gas sampling and 
analysis also serves to confirm the presence of regulated hazardous constituents.  Headspace 
gas sampling will not be relied upon to prove the absence of a hazardous constituent in a 
waste. 
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The precision, accuracy, and representativeness of headspace gas samples will be evaluated 
for adherence to the TWCP QA objectives through analysis of field QC samples and adherence 
to QC practices.  Analytical methods for the determination of VOCs in the headspace of mixed 
TRU waste containers must meet technical performance criteria, be consistent with regulatory 
guidance, and be compatible with the operational constraints associated with the analysis of 
actinide-contaminated materials.  Methods for the collection of headspace gases are based on 
SW-846, on the ACompendium of Methods for the Determination of Toxic Organic Compounds 
in Ambient Air@ (EPA, 1988), and in accordance with the requirements of the WIPP QAPP.  

DOE has modified the EPA methods to accommodate the characteristics of mixed TRU waste 
headspace gas samples.  These samples include SA 010 and SA 011 (DOE, 1994). 
 
B.3.2.2.4 Solid Waste Sampling and Analysis 
The following describes the methods for collecting samples of mixed TRU waste classified as 
homogeneous solids or soils.  Sampling protocol is based on sampling methods similar to 
those approved by EPA for solid waste and soil sampling in SW-846; in AStandard Practice for 
Thin-Walled Tube Sampling of Soils@ (ASTM, 1983); and in AStandard Practice for Sampling 
Waste and Soils for Volatile Organic Compounds@ (ASTM, 1991).  These methods are 

designed to ensure that representative waste samples are consistently collected and 
transferred to the responsible laboratory in a manner that maintains sample integrity.  The 
statistical basis for sampling is described in Section B.3.2.2.5. 
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The mixed TRU waste classified as homogeneous solids or soils is packaged in either 55-gallon 
drums or in smaller containers within 55-gallon drums.  Drums may contain mixed TRU waste 
within a 55-gallon polyethylene bag or may consist of up to 20 or more small containers within a 
55-gallon polyethylene bag.  For drums selected for sampling that contain multiple small 
containers, one of the small containers will be randomly selected for sampling.  Waste 
parameters for which homogeneous solids or soils may be analyzed are listed in Table B-16. 
 
To accomplish sampling of these wastes, the techniques described below have been developed 
for sample and subsample collection.  The sampling techniques are designed to obtain a 
representative sample from the container (e.g., 55-gallon drum, 1-gallon polyethylene bottle); 
the subsampling techniques are designed to obtain a representative subsample from the 
sample.  Subsampling is conducted to provide laboratories the minimum amount of required 
sample, thus minimizing the quantity of investigation-derived waste. 
 
The methods used to collect samples of mixed TRU waste classified as homogeneous solids or 
soils from 55-gallon drums and smaller containers must be such that the samples are 
representative of the waste from which they are taken.  For 55-gallon drums containing 
homogeneous solids or soils, a sample must be collected as a core that is representative of the 
waste along the entire depth of the waste in the drum.  
 
Sample Core Collection 
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Coring tools must be used to collect cores of homogeneous solids or soils from 55-gallon drums 
and smaller containers in a manner that minimizes disturbance to the core.  A rotational coring 
tool (i.e., a tool that is rotated longitudinally), similar to a drill bit, must be used to cut, lift the 
waste cuttings, and collect a core sample from containers of waste.  For homogeneous solids 
or soils that are relatively soft, nonrotational coring tools may be used in lieu of a rotational 
coring tool. 
 
Rotational coring tools (i.e., lightweight augers) and nonrotational coring tools (i.e., thin-walled 
samplers) have each been tested for their ability to collect a vertical core of simulated solidified 
waste contained in 55-gallon drums and 1-gallon polyethylene bottles, as described in AIdaho 
National Engineering Laboratory Simulated Solidified Transuranic Waste Sampling Program@ 

(EG&G, 1994).  The rotational coring tool used at the INEEL has demonstrated core recoveries 
greater than 75 percent for soft simulated wastes and greater than 94 percent for hard 
simulated waste.  The sampling tool has been designed to minimize the transfer of frictional 
heat to the core, thereby minimizing potential loss of VOCs.  The nonrotational coring tool has 
demonstrated core recoveries greater than 88 percent for soft simulated wastes.  LANL will 
use coring tools similar to those developed at the INEEL. 
 
Subsample Collection 
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To obtain representative subsamples, subsampling of the sample core is required.  
Subsampling must be conducted as soon as possible after sample core collection to minimize 
the loss of VOCs.  If a substantial delay (e.g., several minutes) is expected between sample 
core collection and subsampling, the sample core must remain in the sleeve and the sleeve 
must be capped at each end.  Subsamples for VOCs must be collected prior to extruding the 
sample core from the sleeve.  The sampling location must be randomly selected along the long 
axis of the sleeve and access to the waste must be gained by making a perpendicular cut 
through the sleeve and the waste it contains. 
 
B.3.2.2.5 Statistical Approach for Headspace Gas and Solid Waste Sampling 
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A statistical approach will be used to select heterogeneous waste containers for headspace gas 
sampling.  The same approach will be used for solid waste sampling and analysis of solid 
process residue and soil waste streams.  This approach relies on the premise that the waste 
containers have been separated into waste streams on the basis of process knowledge and, 
thus, represent populations that contain similar waste.  Drums are first segregated into waste 
streams based on existing characterization information.  The methods used to segregate 
drums into waste streams and lots for sampling within waste streams are detailed in the LANL 
TRU Waste Characterization Sampling Plan (LANL, 1995c), a site-specific document required 
by the WIPP QAPP.  An initial number of drums is selected from each waste stream for 
sampling and analysis using the method described in the WIPP QAPP.  A minimum of five 
containers per waste stream are sampled.  For waste streams with less than three drums, a 
total of three samples is taken.  The analytical results from the initial round of sampling are 
used to calculate upper 90 percent one-sided confidence limits for the mean concentrations of 
RCRA-regulated constituents.  Those limits are compared to the RTLs for the constituents.  If 
a hazardous waste determination cannot be made based on the results from the initial round of 
sampling, an additional number of drums is selected.  The number of additional drums for the 
second round of sampling depends on the variance of the analytical results from the first round. 
 The specific method for calculating the number of drums for additional sampling is found in the 
WIPP QAPP. 
 
The objective is to classify specific waste streams as hazardous or nonhazardous by 
determining the average, or mean, and associated variance of the concentration of regulated 
hazardous constituents in the waste stream.  Waste containers within each waste stream and 
sample locations within each container will be randomly selected to ensure that the analytical 
results provide an unbiased estimate of the true mean contaminant concentration for each 
waste stream. 
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B.3.2.3 Characterization Procedures for Mixed TRU Wastes to be Treated 
Chemical and physical characterization is performed prior to treatment of mixed TRU waste, in 
accordance with 20 NMAC 4.1, Subpart V, 264.13 [1-1-97].  Characterization of mixed TRU 
waste is accomplished by applying process knowledge or by obtaining chemical analytical data 
from representative samples of mixed TRU liquid waste (e.g., evaporator bottoms solutions) to 
be treated by solidification.  Preliminary mixed TRU waste characterization is developed using 
process knowledge and through the use of a radioactive and mixed waste certification program. 
 Documented and auditable acceptable knowledge, as described in Section B.3.2.2, is used to 
determine whether the waste stream is regulated as a hazardous waste.  If a homogeneous 
mixed TRU waste cannot be adequately characterized because of insufficient process 
information, sampling and analysis are performed. 
 
Homogeneous solids and liquids are the only mixed TRU waste types treated.  Waste streams 
in the homogeneous solids (Matrix Parameter Code S3000) category may contain 
RCRA-regulated metals.  These homogeneous waste streams are periodically sampled and 
analyzed for the TC metal contaminants listed in 20 NMAC 4.1, Subpart II, 261.24 [1-1-97].  
For liquids (Matrix Parameter Code L1000), the total values are directly correlated to the 
maximum concentration of contaminants listed in 20 NMAC 4.1, Subpart II, 261.24 [1-1-97]. 
Initial predictions of hazardous constituents present in each treated waste stream will be based 
on process knowledge, with waste sampling and analysis performed as necessary to obtain 
qualitative and quantitative data for hazardous constituents (i.e., metals).  Table B-11 
summarizes characterization methods by matrix parameter code.  Parameters and analytical 
methods for specific hazardous constituents are presented in Table B-16. 
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Sampling of treated mixed TRU waste may be performed at other appropriate LANL facilities.  
For this additional sampling effort, LANL will use statistically-based sampling and analysis, 
along with RTR, visual examination, and headspace gas analysis, as described in 
Section B.3.2. 
 
Mixed TRU liquid waste is periodically sampled and analyzed for total metal content, VOCs, and 
SVOCs.  Alternatively, core samples of post-treatment cemented waste may be analyzed.  To 
ensure that proper procedures and considerations for sample collection and preservation, 
QA/QC, and occupational safety and health are followed, personnel involved in sampling and 
analysis of mixed TRU waste comply with LANL-specific protocol consistent with SW-846.  For 
purposes of collecting a representative sample of mixed TRU waste, the sample will be 
collected and handled in a manner that preserves its original physical form and composition and 
prevents contamination or changes in concentration of the parameters to be analyzed.  
Sampling of mixed TRU waste to be treated is conducted according to the procedures 
described in the applicable TA-specific Part B permit application.  Specific information relative 
to sampling, parameters, and analytical methods is outlined in Tables B-11 and B-16. 
 
B.3.2.4 Sample Handling, Preservation, and Storage 
Table B-13 presents SW-846 requirements regarding sample containers, preservation 
techniques, and holding times associated with sample collection.  Sampling personnel adhere 
to these requirements to ensure that sampling and analysis meet quality objectives for data. 
 
B.3.2.5 Analytical Laboratory Selection and Analytical Methods 
Analytical laboratories at LANL and/or approved subcontractor laboratories will perform the 
detailed qualitative and quantitative chemical analyses specified in Table B-16 of this WAP.  
These laboratories must have: 
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$ The capability of handling TRU material waste 
$ A documented comprehensive QA/QC program that meets the WIPP QAPP requirements 
$ Technical analytical expertise 
$ A document control/records management plan 
$ The capability to perform data reduction, validation, and reporting. 

 
The selection and development of analytical testing methods for LANL mixed TRU waste 
streams were based on the following considerations: 
 
$ The physical form of the waste 
 
$ Analytes of interest 
 
$ Information requirements (e.g., verify compliance with LDR treatment standards, waste 

classification) 
 
$ Meet requirements of the WIPP QAPP. 

 
Collectively, these factors contributed to the selection of the analytical methods specified in 
Table B-16.  Qualified analytical laboratories at LANL and/or approved subcontractor 
laboratories that meet the above criteria will analyze mixed TRU waste samples for 
RCRA-regulated hazardous constituents (VOCs, SVOCs, and metals) and characteristic 
according to SW-846 or documented and approved equivalent methods. 
 
B.3.3 HE Waste and HE-Contaminated Waste Characterization 
HE waste and HE-contaminated waste at LANL are treated by OB or OD to remove the 
characteristic of reactivity.  Regulations do not specify a particular test method for reactivity of 
HE waste and HE-contaminated waste, so the determination of whether a waste is 
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HE-contaminated is made based on the properties of the chemicals known or suspected to be 
in the waste.  Wastes that may contain concentrated HE are characterized by process 
knowledge, as described in Section B.3.1.1.1.  They are considered, by definition, to be 
reactive because they meet the RCRA requirement of being Acapable of detonation or 
explosive reaction if subjected to a strong initiating source or if heated under confinement.@  

Wastes that may contain HE in lower concentrations are characterized by both process 
knowledge and/or the following techniques to determine whether HE in lower concentrations is 
detonable/explosive: 
 
$ If it is unknown whether HE is present, a screening method, such as the DX-2 Spot Test or 

DeTech is used. 
$ If the waste contains visible HE, it is considered reactive. 
 
$ If the waste came into direct contact with HE and all of the surfaces cannot be tested (e.g., 

debris or equipment), it is assumed that there is a reactive amount of HE associated with it. 
 
$ HE concentrations may be directly measured in homogeneous materials (e.g., soil or 

water).  This is usually done by High Performance Liquid Chromatography, SW-846 
Method 8330.  Parameters such as the concentration of HE, its sensitivity, and the media 
in which it occurs are used to determine whether the waste is likely to be reactive or not. 

 
Characterization methods for HE and HE-contaminated wastes are summarized in Table B-17. 
 
OB and OD completely remove the reactive characteristic from HE-contaminated wastes.  
These wastes, however, may also exhibit RCRA toxicity characteristics or contain listed wastes. 
 In some cases, OB and OD are effective in removing these other characteristics (e.g., 
2,4-dinitrotoluene and solvents).  This is not the case when it comes to HE contaminated with 
RCRA metals.  Untreated HE-contaminated wastes do not usually contain metals in high 
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enough concentrations to be considered hazardous.  Once the waste has been treated by OB, 
however, the metals are concentrated in the residue ash/debris.  The treatment process may 
also oxidize parent metals, making them more soluble, which can cause the residue to fail a 
TCLP test.  This creates the need for further characterization of the residue ash/debris after a 
burn.  Sampling and analysis for ash generated by OB is summarized in Table B-18.  The 
residue ash/debris from metal containing wastes is analyzed using TCLP and recharacterized 
according to the results.  The residues from the treating of wastes with F002, F004, and F005 
materials continue to carry these EPA Hazardous Waste Numbers and are disposed of 
accordingly. 
 
B.4 OFF-SITE WASTE ACCEPTANCE PROCEDURES [20 NMAC 4.1, Subpart V, 

264.13(a)(3)(ii) and (a)(4); 264.13(b)(5); and 264.13(c)] 
This section discusses general waste acceptance procedures that will be used when hazardous 
or mixed waste is accepted from off-site waste-generating facilities.  These procedures will be 
used to meet the requirements of 20 NMAC 4.1, Subpart V, 264.13(a)(3)(ii), 264.13(a)(4), 
264.13(b)(5), and 264.13(c) [1-1-97].  Table 2-3 of this General Part B Permit Application lists 
off-site waste-generating facilities that may send waste to LANL.  Specific descriptions of the 
waste streams to be received by LANL from these facilities and the appropriate waste 
characterization documentation and acceptance procedures are included in Supplement 6 of 
the General Part B Permit Application. 
The basis for characterization of waste streams to be accepted by LANL is generator 
documentation of the waste.  For off-site waste, all of LANL=s routine waste characterization 

documentation will, at a minimum, be collected from the generator and reviewed for 
completeness and accuracy by LANL in accordance with standard procedures.  Off-site 
preshipment inspection of the waste may be used to examine the waste and its documentation, 
if the information provided by the generator is insufficient to meet LANL waste acceptance 
criteria. 
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Uniform Hazardous Waste Manifests and LDR Notification Forms, as applicable, will be 
prepared for each shipment of off-site hazardous or mixed waste to LANL and verified by LANL 
waste management personnel.  Upon receipt at the TSDF, waste shipments will be physically 
examined for correct documentation, presence and correctness/completeness of waste 
container identification and labeling, and conformance with LANL container types and waste 
compatibility for storage and segregation, as appropriate.  If discrepancies are found, 
nonconformance procedures will be followed to resolve the discrepancy.  Acceptable options 
for resolution will include shipment of the waste back to the off-site generation facility, or 
temporary storage pending further analysis or characterization. 
 
Additional waste characterization activities in support of WIPP certification will generally be the 
purpose of mixed TRU waste shipments to LANL from off site, and discrepancies may become 
apparent as part of characterization, as described in Section B.3.2.  Resolution of such 
discrepancies will be performed in accordance with the procedures contained in each analytical 
method in conformance with the WIPP QAPP. 
 
B.5 SPECIAL PROCEDURAL REQUIREMENTS [20 NMAC 4.1, Subpart V, 264.13(b)(6)] 
Waste management requirements specific to ignitable, reactive, and incompatible waste, as 
well as for compliance with LDR and Subpart CC regulations, are described below. 
 
B.5.1 Procedures for Ignitable, Reactive, and Incompatible Wastes to be Stored 
Pursuant to 20 NMAC 4.1, Subpart V, 264.17 [1-1-97], specific waste management procedures 
for ignitable, reactive, and incompatible wastes to be stored are described as follows.  These 
waste management methods vary depending on the physical form and type of waste managed. 
 To ensure that these wastes are managed safely and properly, their characteristics are 



 Document: LANL General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 
 

 

 
B-60 

 

identified and documented, they are labeled appropriately, and the waste types are physically 
segregated within each container storage area.  The wastes are segregated specifically by 
their physical characteristics (i.e., liquids or solids) and according to the following compatibility 
groups:  (1) flammables/ignitables; (2) oxidizers; (3) corrosive acids; (4) reactive with water; 
(5) corrosive bases; (6) other reactives; and (7) other wastes. 
 
B.5.2 Procedures for Ignitable, Reactive, and Incompatible Wastes to be Treated 
Waste management procedures for ignitable, reactive, and incompatible waste will be followed 
pursuant to 20 NMAC 4.1, Subpart V, 264.17 [1-1-97].  LANL personnel will take the necessary 
precautions to prevent accidental ignition or reaction of wastes to be treated by OB and OD.  
LANL relies on standard operating procedures for specific safety and handling associated with 
the treatment of HE waste and HE-contaminated waste.  This includes, but is not limited to, the 
segregation of these wastes according to compatibility groups and by the physical nature of the 
waste (i.e., liquids and solids). 
 
The treatment of these wastes by OB and OD is an appropriate treatment method under RCRA. 
 It is necessary to mitigate the ignitable and/or reactive hazards associated with HE waste and 
HE-contaminated waste and is the preferred waste management practice for health and safety 
concerns. 
 
B.5.3 Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, 

Subpart VIII, 268.7(a) and 268.7(b)(3), (4), and (5)] 
In accordance with LDR requirements, waste to be shipped off site may need to be analyzed to 
determine whether it meets the applicable LDR treatment standards in 20 NMAC 4.1, 
Subpart VIII, Part 268, Subpart D [1-1-97].  Treatment standards are expressed in two ways:  
(1) as constituent concentrations in the waste (from either an extract of the waste, as 
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determined by the TCLP, or from the total volume of the waste, referred to as total waste 
analysis) or (2) as specified treatment technologies.  Waste that must meet 
concentration-based treatment standards prior to shipment off site for disposal will be evaluated 
to determine if applicable constituent concentration levels have been attained.  This will be 
accomplished by testing the waste or by using acceptable knowledge.  Testing will be 
conducted only to certify that a waste meets LDR treatment standards.  If a waste meets 
applicable LDR treatment standards based on acceptable knowledge, then testing to certify 
LDR compliance is not necessary.  All analytical results completed in support of LDR 
requirements will be retained within the facility operating record. 
 
For wastes received from off site, LANL will require an LDR notification that addresses all LDR 
requirements applicable to the specific waste type.  If off-site wastes are treated at LANL, 
LANL will comply with the requirements of 20 NMAC 4.1, Subpart VIII, 268.7(b) [1-1-97]. 
 
Wastes that exceed applicable LDR treatment standards will be sent to a permitted TSDF if 
treatment options are available.  For off-site shipment of these wastes, LDR notifications, with 
information required under 20 NMAC 4.1, Subpart VIII, 268.7 [1-1-97], will be supplied.  In 
addition to the LDR notification, additional data for the waste stream (e.g., generator=s 

characterization documentation and analytical data) may be provided to the designated TSDF. 
 
Any wastes that are determined through analysis to meet treatment standards as specified in 
20 NMAC 4.1, Subpart VIII, Part 268, Subpart D [1-1-97], will be land disposed in a permitted 
TSDF without further treatment, with the exception of wastes that have been specifically 
exempted from LDR requirements, or disposed of or treated in other than a land disposal waste 
management unit.  For example, mixed TRU wastes destined for WIPP will not be subject to 
LDR.  An LDR notification, including applicable analytical records to support the notification, 
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will be prepared and will accompany the shipment of waste to the receiving TSDF. 
 
B.5.4 Procedures to Ensure Compliance with Subpart CC Requirements [40 CFR, 

Part 264.1082, Subpart CC] 
LANL waste streams described in this document may be subject to the Code of Federal 
Regulations, Title 40 (40 CFR), Part 264, Subpart CC, AAir Emission Standards for Tanks, 
Surface Impoundments, and Containers,@ based on applicability criteria specified in 40 CFR 
' 264.1080.  For wastes that are not eligible for exemption under 264.1082, LANL will address 

the applicable Subpart CC requirements for control of air pollutant emissions from each 
hazardous waste management unit subject to the regulations.  LANL requires that Subpart CC 
requirements be met by the generator as part of the waste characterization process.  The 
generator determines whether the concentration of VOCs in a waste stream at the point of 
generation is less than 500 parts per million (ppm), or equal to or greater than 500 ppm by 
weight.  The generator documents this determination for that waste stream.  Acceptable 
knowledge or process knowledge may be used to make this determination; however, if 
sampling and analysis is needed, it will be performed in accordance with the approved methods 
listed in Tables B-14, B-15, B-16, and B-17. 
 
B.6 REFERENCES 
ASTM, 1991, AStandard Practice for Sampling Waste and Soils for Volatile Organic 
Compounds,@ ASTM D4547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania, 
American Society for Testing and Materials. 
 
ASTM, 1983, AStandard Practice for Thin-Walled Tube Sampling of Soils,@ ASTM D1587-83, 
Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing 
and Materials. 
 
DOE, 1996a, ATRUPACT-II Content Codes (TRUCON),@ 89-004, Rev. 10 and subsequent 
revisions, U.S. Department of Energy. 
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DOE, 1996c, ATRU Waste Characterization Sampling and Analysis Methods Manual,@ 
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DOE, 1995, ADOE Waste Treatability Groups Guidance,@ Revision 0.0, U.S. Department of 
Energy, Idaho Operations Office. 
 
DOE, 1994 and all approved updates, ATRU Waste Characterization Quality Assurance 
Program Plan,@ CAO-94-1010, U.S. Department of Energy, Carlsbad Area Office, Carlsbad, 
New Mexico. 
 
DOE, 1988, ARadioactive Waste Management,@ DOE Order 5820.2A, U.S. Department of 
Energy, Washington, D.C. 
 
EG&G, 1994, AIdaho National Engineering Laboratory Simulated Solidified Transuranic Waste 
Sampling Program,@ EGG-WM-11222, Idaho Falls, Idaho, M.J. Connolly, EG&G-Idaho Inc., 
Idaho National Engineering Laboratory. 
 
EPA, 1994, AWaste Analysis at Facilities that Generate Treat, Store, and Dispose of 
Hazardous Wastes, A Guidance Manual,@ OSWER 9938.4-03, U.S. Environmental Protection 
Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
 
EPA, 1992, ACharacterizing Heterogeneous Wastes:  Methods and Recommendations,@ U.S. 
Environmental Protection Agency, Environmental Systems Monitoring Laboratory, Office of 
Research and Development, Las Vegas, Nevada. 
 
EPA, 1988, ACompendium of Methods for the Determination of Toxic Organic Compounds in 
Ambient Air,@ EPA/600/4-89/017, Atmospheric Research and Exposure Assessment Lab, U.S. 
Environmental Protection Agency, Research Triangle Park, North Carolina. 
 
EPA, 1986 and all approved updates, ATest Methods for Evaluating Solid Waste, 
Physical/Chemical Methods,@ SW-846, U.S. Environmental Protection Agency, Office of Solid 
Waste and Emergency Response, U.S. Government Printing Office, Washington, D.C. 
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Alamos National Laboratory, Los Alamos, New Mexico. 
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Volume,@ Los Alamos National Laboratory, Los Alamos, New Mexico. 
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Los Alamos, Los Alamos, New Mexico. 
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NMED, 1995, AFederal Facility Compliance Order (Los Alamos National Laboratory)@ 
New Mexico Environment Department, Santa Fe, New Mexico. 



     Document: LANL General Part B  
     Revision No.: 1.0 add.  
     Date:  May 1999  
 

 

2 

Matrix 

Parameter 

Codes 

Waste Description Waste Generating Activity Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

F002 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

F005 

 

Freon-TF 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

Benzene 

2-Butanone 

Carbon Disulfide 

Toluene 

 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table B-8 (Continued) 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
 

 

Matrix 

Parameter 

Codes 

 

Waste Description 

 

Waste Generating Activity 

 

Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S5000 

 

Combustible/Noncombustible Waste 

 

Personal protective equipment, packaging, laboratory 

wipes, metal equipment, solder, and filters from 

laboratory and decontamination processes 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

F002 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

F005 

 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloroethylene 

Freon-TF 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

Benzene 

2-Butanone 

Carbon Disulfide 

Toluene 

 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

 

 

S5000 

 

Metal Debris Waste (RH)f 

 

Metal equipment and scrap from laboratory 

experiments 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

 

Arsenic 

Barium 

Cadmium 

Chromium 

 

5.0 

100 

1.0 

5.0 
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D008 

D009 

D010 

D011 

Lead 

Mercury 

Selenium 

Silver 

5.0 

0.2 

1.0 

5.0 
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Table B-8 (Continued) 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
 

 

Matrix 

Parameter 

Codes 

 

Waste Description 

 

Waste Generating Activity 

 

Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S5000 

 

Noncombustible Debris Waste (RH) 

 

Filters, fuel cells, experimental pressure cells, 

calorimetry cells from laboratory experiments 

 

Acceptable Knowledge 

 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

 

S5000 

 

Combustible Waste 

 

Personal protective equipment, laboratory wipes, 

packaging, paraffin wax, and plastic from 

decontamination and recovery processes 

 

Acceptable Knowledge 

 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

F002 

F003 

F003 

F003 

F005 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloroethylene 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

2-Butanone 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 



     Document: LANL General Part B  
     Revision No.: 1.0 add.  
     Date:  May 1999  
 

 

6 

F005 

F005 

 

Carbon Disulfide 

Toluene 

 

NA 

NA 
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Table B-8 (Continued) 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
 

 

Matrix 

Parameter 

Codes 

 

Waste Description 

 

Waste Generating Activity 

 

Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S5000 

 

Noncombustible Waste 

 

Metal scrap and equipment from decontamination and 

recovery processes 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloethylene 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

2-Butanone 

Carbon Disulfide 

Toluene 

 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

 

 

S5000 

 

Metal Waste 

 

Metal parts from plutonium and americium sources 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 
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D010 

D011 

D040 

F002 

F003 

F003 

F005 

F005 

F005 

 

Selenium 

Silver 

Trichloroethylene 

Methylene Chloride 

Ethyl Benzene 

Xylenes 

2-Butanone 

Carbon Disulfide 

Toluene 

 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 

NA 

 

 

 
 
Footnotes: 
 
 
aInformation obtained from SNL Radioactive and Mixed Waste Department’s Radtrack Database (queried 2/4/99), Radioactive and Mixed Waste Disposal Request Forms, Preliminary 

Characterization of Materials in Manzano Storage Bunker 37055 (SAND98), and Candidate Auxiliary Hot Cell Facility Containers (2/9/99) 
bU.S. Environmental Protection Agency. 
cA solid waste exhibits the characteristic of toxicity if, using the Toxicity Characteristic Leaching Procedure, Test Method 1311 in “Test Methods for Evaluating Solid Waste, Physical/Chemical 

Methods” (EPA, 1986), the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the respective value given in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart C [1-1-97]. 

dAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. Environmental Protection Agency, 1994, “Waste Analysis at 
Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual,” OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response, Washington, D.C. 

eNot Applicable.  Regulatory threshold concentrations are not necessary to determine a listed hazardous waste pursuant to the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 
Part 261, Subpart D [1-1-97]. 

f Remote Handled. 
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Refer to footnotes at end of table. 
 

 Table B-2 
 
 Descriptions of Hazardous Waste Stored at LANL 
 

Waste Descriptiona Waste-Generating 
Process Descriptiona 

Basis for 
Characterizationa 

Potential EPAb 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

Spent Solvents  Research and development (R&D) 
activities; laser research; organic and 
inorganic chemistry research (e.g., 
solvent extractions, liquid 
chromatography solvents, polymer 
synthesis, and distillations); cleaning; 
and degreasing operations. 

Acceptable knowledged 
Sampling and Analysis 

D001 
D002 
D003 
D004 
D005 
D007 
D008 
D009 
D010 
D011 
D018 
D019 
D021 
D022 
D028 
D030 
D032 
D035 
D036 
D038 
D040 
D043 
F001 

 
 
 

Ignitability 
Corrosivity 
Reactivity 
Arsenic 
Barium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Trichloroethylene 
Vinyl chloride 
Tetrachloroethylene, 
   Trichloroethylene, 
   Methylene chloride, 
   1,1,1- Trichloroethane, 

NAe 
NAe 
NAe 
5.0 

100.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
0.5 

100.0 
6.0 
0.5 
0.13 
0.13 

200.0 
2.0 
5.0 
0.5 
0.2 
NAe 
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Waste Descriptiona Waste-Generating 
Process Descriptiona 

Basis for 
Characterizationa 

Potential EPAb 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

 
 

F002 

   Carbon tetrachloride, 
   Chlorofluorocarbons 
Tetrachloroethylene, 
   Trichloroethylene, 
   1,1,1-Trichloroethane, 
   1,1,2-Trichloro-1,2,2-trifluoroethane 

 
 

NAe 

Spent Solvents 
(Continued) 

  F003 
 
 
 

F005 

Xylene, Acetone, Ethyl acetate, 
   Ethyl ether, Methanol 
   Methyl isobutyl ketone, 
   n-Butyl alcohol 
Toluene, Methyl ethyl ketone, 
   Carbon disulfide, Isobutanol, 
   Pyridine, Benzene 

NAe 
 
 
 

NAe 

Contaminated Solid Wastes Machining operations, chemical 
research, decontamination and 
decommissioning projects, metal 
finishing operations, and general 
maintenance operations. 

Acceptable Knowledged D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D018 
D022 
D030 
D032 
D033 
D034 
D036 

Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Chloroform 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 

NAe 
NAe 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
6.0 

0.13f 
0.13f 
0.5 
3.0 
2.0 
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Waste Descriptiona Waste-Generating 
Process Descriptiona 

Basis for 
Characterizationa 

Potential EPAb 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

D039 
D040 
D042 

Tetrachloroethylene 
Trichloroethylene 
2,4,6-Trichlorophenol 

0.7 
0.5 
2.0 
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Contaminated Solid Wastes 
(Continued) 

  F001 
 

F002 
F003 
F005 

1,1,1-Trichloroethane, 
   Carbon tetrachloride 
1,1,1-Trichloroethane 
Acetone, Methanol 
Toluene, Benzene 

NAe 
 

NAe 
NAe 
NAe 

Paint and Related Wastes Painting and finishing operations, and 
general facility maintenance. 

Acceptable Knowledged 
Sampling and Analysis 

D001 
D005 
D006 
D007 
D008 
D009 
D011 
F003 
F005 

Ignitability 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Xylene 
Toluene 

NAe 
100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
NAe 
NAe 

Photographic and 
Photocopier Wastes 

Photographic film processing and 
photocopying operations. 

Acceptable Knowledged 
Sampling and Analysis 

D001 
D002 
D007 
D008 
D011 

Ignitability 
Corrosivity 
Chromium 
Lead 
Silver 

NAe 
NAe 
5.0 
5.0 
5.0 

Corrosive Liquid Wastes Analytical Chemistry, electroetching, 
and electropolishing. 

Acceptable Knowledged 
Sampling and Analysis 

D001 
D002 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D038 
F002 

 
 
 

Ignitability 
Corrosivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Pyridine 
Tetrachloroethylene, 
   Methylene chloride, 
   Trichloroethylene, 
   1,1,1-Trichloroethane, 

NAe 
NAe 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
5.0 
NAe 
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F003 
F005 

   Chlorobenzene, 
   1,1,2-Trichloro-1,2,2-trifluoroethane, 
   Ortho-dichlorobenzene, 
   Trichlorofluoromethane, 
   1,1,2-Trichloroethane 
Methanol 
Toluene, Methyl ethyl ketone, 
   Carbon disulfide, Isobutanol, 
   Pyridine, Benzene, 
   2-Ethoxyethanol, 2-Nitropropane 

 
 
 
 
 

NAe 
NAe 

Solid Metals and Metallic 
Compounds  

Machining and cutting operations; 
synthesis reactions; solder from 
electronic manufacturing, repair, and 
brazing operations; and grinding 
operations. 

Acceptable Knowledged 
Sampling and Analysis 

D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NAe 
NAe 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

Contaminated Noncorrosive 
Aqueous and Nonaqueous 
Solutions and Sludges 

Vacuum pump maintenance, 
spectrometric operations, equipment 
cleaning and maintenance, vehicle 
maintenance, synthesis reactions, 
metal polishing operations, and 
chemical research. 

Acceptable Knowledged 
Sampling and Analysis 

D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D018 
D038 
D040 

Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Pyridine 
Trichloroethylene 

NAe 
NAe 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
5.0g 
0.5 

   F002 
 
 

Tetrachloroethylene, 
   Methylene chloride, 
   Trichloroethylene, 

NAe 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

 
 
 
 
 
 

F003 
 
 
 

F005 

   1,1,1-Trichloroethane, 
   Chlorobenzene, 
   1,1,2-Trichloro-1,2,2-trifluoroethane, 
   Ortho-dichlorobenzene, 
   Trichlorofluoromethane, 
   1,1,2-Trichloroethane 
Xylene, Acetone, Ethyl acetate, 
   Ethyl benzene, Ethyl ether, 
   Methyl isobutyl ketone, n-Butyl 
   Alcohol, Cyclohexanone, Methanol 
Toluene, Methyl ethyl ketone, 
   Carbon disulfide, Isobutanol, 
   Pyridine, Benzene, 

 
 
 
 
 
 

NAe 
 
 
 

NAe 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

   2-Ethoxyethanol, 2-Nitropropane 
Mercury Wastes Lamp replacement, chemical research, 

mercury spill cleanup, and equipment 
cleaning and maintenance. 

Acceptable Knowledged 
Sampling and Analysis 

D009 
U151 

Mercury 
Mercury 

0.2 
NAe 

Used Batteries and Battery 
Fluids 

Equipment Maintenance. Acceptable Knowledged D002 
D006 
D007 
D008 
D009 
D011 

Corrosivity 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 

NAe 
1.0 
5.0 
5.0 
0.2 
5.0 

Unused/off-specification 
Commercial Chemical 
Products 

Laboratory research and spill residues. Acceptable Knowledged 
Sampling and Analysis 

D001 
D002 
D003 

Ignitability 
Corrosivity 
Reactivity 

NAe 
NAe 
NAe 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

D004 through D043 
 
 

All P- and U-listed 
waste codes 

Toxicity characteristic leaching 
procedure wastes 
 
Discarded commercial chemical 
products and off-specification species 

-c 
 
 

NAe 

Gas Cylinder Waste R&D and general facility operations Acceptable Knowledged D001 
D002 
D003 

Potential D-coded EPA 
Hazardous Waste 

Numbers 
 

Potential P-and 

Ignitability 
Corrosivity 
Reactivity 
Toxicity characteristic wastes 
 
 
 

       

NAe 
NAe 
NAe 
  -c 

 
 
 

NAe 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

U-listed EPA 
Hazardous Waste 

Numbersg 
Environmental Restoration 
Soils and Sludges 

Site decommissioning, site 
characterization, and site remediation; 
includes septic tank and detention 
basin closure, removal actions, and 
other remedial actions and site closure. 

Acceptable Knowledged 
Sampling and Analysis 

D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NAe 
NAe 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

D018 
D022 
D030 
D032 
D033 
D034 
D036 
D039 
D040 
D042 
F001 

 
F002 

Benzene 
Chloroform 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Tetrachloroethylene 
Trichloroethylene 
2,4,6-Trichlorophenol 
1,1,1-Trichloroethane, 
 Carbon tetrachloride 
1,1,1-Trichloroethane 

0.5 
6.0 

0.13f 
0.13f 
0.5 
3.0 
2.0 
0.7 
0.5 
2.0 
NAe 

 
NAe 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

F003 
F005 

Acetone, Methanol 
Toluene, Benzene 

NAe 
NAe 

Environmental Restoration 
Aqueous Liquids 

Decontamination of remedial 
equipment, drilling fluids and well 
development fluids, septic tank liquids, 
and contaminated stormwater runoff 

Acceptable Knowledged 
Sampling and Analysis 

D001 
D002 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D038 

Ignitability 
Corrosivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Pyridine 

NAe 
NAe 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
5.0 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

F002 
 
 
 
 
 
 
 
 

F003 
F005 

Tetrachloroethylene, 
 Methylene chloride, 
 Trichloroethylene, 
 1,1,1-Trichloroethane, 
 Chlorobenzene, 
 1,1,2-Trichloro-1,2,2-trifluoroethane, 
 Ortho-dichlorobenzene, 
 Trichlorofluoromethane, 
 1,1,2-Trichloroethane 
Methanol 
Toluene, Methyl ethyl ketone, 
 Carbon disulfide, Isobutanol, 
 Pyridine, Benzene, 

NAe 
 
 
 
 
 
 
 
 

NAe 
NAe 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

Refer to footnotes at end of table. 

 

 2-Ethoxyethanol, 2-Nitropropane 
 

Environmental Restoration 
Debris 

Site decommissioning, site 
characterization, and site remediation; 
includes septic tank and detention 
basin closure, removal actions, and 
other remedial actions and site closure. 

Acceptable Knowledged D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D018 

Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 

NAe 
NAe 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

 

 

D022 
D030 
D032 
D033 
D034 
D036 
D039 
D040 

Chloroform 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Tetrachloroethylene 
Trichloroethylene 

6.0 
0.13f 
0.13f 
0.5 
3.0 
2.0 
0.7 
0.5 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

 

 

D042 
F001 

 
F002 
F003 
F005 

2,4,6-Trichlorophenol 
1,1,1-Trichloroethane, 
 Carbon tetrachloride 
1,1,1-Trichloroethane 
Acetone, Methanol 
Toluene, Benzene 

2.0 
NAe 

 
NAe 
NAe 
NAe 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

 

 

a  Denotes information from the Los Alamos National Laboratory Waste Profile Form database. 
b  U.S. Environmental Protection Agency. 
c  A solid waste exhibits the characteristics of toxicity if, using the Toxicity Characteristic Leaching Procedure, Test Method 1311 in ATest Methods for Evaluating Solid Waste, Physical/chemical 

Methods@ (EPA, 1986), the extract from a representative sample of the waste contains any of the contaminants listed (D004-D043) at a concentration equal to or greater than the respective value 
given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, Part 261, Subpart C {1-1-97]. 

d  Acceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. Environmental Protection Agency, 1994.  AWaste 
Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and 
Emergency Response, Washington, D.C. 
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 Table B-2 (Continued) 

 

 Descriptions of Hazardous Waste Stored at LANL 

 

 

 

 

e  No applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 
f  The quantitation limit is greater than the calculated regulatory level.  The quantitation limit therefore becomes the regulatory level (20 NMAC 4.1, Subpart II, 261.24, Table 1 [1-1-97]). 
g   Refers to the P- and U-listed wastes found in the Los Alamos National Laboratory, 1998, ALos Alamos Laboratory General Part A Permit Application,@ Revision 0.0, Los Alamos National 

Laboratory, Los Alamos, New Mexico. 
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Refer to footnotes at end of table. 

 Table B-3 
 
 Descriptions of Mixed Low-Level Waste Stored at LANL 
 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

 
Solid Homogeneous Wastes 

 
Soils with Heavy Metals 

 
Decontamination and decommissioning (D&D) and 
environmental restoration (ER) activities 

 
Acceptable Knowledged and 
Preliminary Analysise 

 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

 
Environmental Restoration Soils 

 
Remediation of release sites and D&D activities 

 
Acceptable Knowledged 
Sampling and Analysis 

 
D028 
D029 
F001 
F002 

 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,1-Trichloroethane 

 
0.5 
0.7 
NAf 
NAf 

 
Inorganic Solid Oxidizers 

 
Research and development (R&D) and D&D of 
research laboratories 

 
Acceptable Knowledged 

 
D001 
D003 
D005 

 
Ignitability 
Reactivity 
Barium 

 
NAf 
NAf 

100.0 

 
Solid Heterogeneous Wastes 

 
Lead for Surface Decontamination 

 
Radioisotope experiments and other reactor, 

 
Acceptable Knowledged 

 
D008 

 
Lead 

 
5.0 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

accelerator, laser, and x-ray applications 

 
Other Lead Wastes 

 
Radioisotope experiments and other reactor, 
accelerator, laser, and x-ray applications (where the 
lead is not amenable to decontamination) 

 
Acceptable Knowledged 

 
D003 
D007 
D008 
D009 

 
Reactivity 
Chromium 
Lead 
Mercury 

 
NAf 
5.0 
5.0 
0.2 

 
Solid Heterogeneous Wastes (Continued) 

 
Noncombustible Debris 

 
Maintenance, D&D of research laboratories or 
equipment, R&D, and ER activities 

 
Acceptable Knowledged 

 
D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

 
Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
NAf 
NAf 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

 
Combustible Debris 

 
Maintenance, R&D, D&D, and ER activities 

 
Acceptable Knowledged 

 
D001 
D003 
D005 
D006 
D007 
D008 
D009 
D011 

 
Ignitability 
Reactivity 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 

 
NAf 
NAf 

100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

F001 
F002 
F003 
F005 

1,1,1-Trichloroethane 
1,1,1-Trichloroethane 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 

NAf 
NAf 
NAf 
NAf 

 
Solid Heterogeneous Wastes (Continued) 

 
Organic-Contaminated Noncombustible Solids 

 
Vacuum pump maintenance, R&D, D&D, and ER 
activities 

 
Acceptable Knowledged 

 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D027 
D030 
D032 
D033 
D034 
D042 
F001 

 
F002 

 
 
 

 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
2,4,6-Trichlorophenol 
1,1,1-Trichloroethane, 
   Trichloroethylene 
Chlorobenzeneh, 
   Methylene chloride, 
   Tetrachloroethyleneh, 
   Trichloroethylene 

 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
7.5 

0.13g 
0.13g 
0.5 
3.0 
2.0 
NAf 

 
NAf 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

F004 
 

F005 

Cresolh, 
   Nitrobenzeneh 
Toluene, 
   Methyl ethyl ketoneh, 
   Benzeneh 

NAf 
 

NAf 

 
Solid Heterogeneous Wastes (Continued) 

 
Organic-Contaminated Combustible Solids 

 
Maintenance, D&D, and ER activities 

 
Acceptable Knowledged 

 
D001 
D003 
D007 
D008 
D009 
D030 
D035 
F001 

 
F002 

 
 

F003 
 
 
 
 

F005 

 
Ignitability 
Reactivity 
Chromium 
Lead 
Mercury 
2,4-Dinitrotoluene 
Methyl ethyl ketoneh 
1,1,1-Trichloroethane, 
   Carbon tetrachloride 
1,1,1-Trichloroethane, 
   Tetrachloroethyleneh, 
   Trichlorethylene 
Acetone, 
   Ethyl Acetate, 
   Methanol, 
   Methyl isobutyl ketone, 
   Xylene 
Toluene, 
   Methyl ethyl ketoneh, 

 
NAf 
NAf 
5.0 
5.0 
0.2 

0.13g 
 

NAf 
 

NAf 
 
 

NAf 
 
 
 
 

NAf 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

   Carbon Disulfide, 
   Isobutanol 

 
Water-Reactive Wastes 

 
Preparative machining and debris cleanup 

 
Acceptable Knowledged 

 
D001 
D003 
D005 
F002 

 
Ignitability 
Reactivity 
Barium 
1,1,1-Trichloroethane 

 
NAf 
NAf 

100.0 
NAf 

 
Mercury Wastes 

 
Cleanup operations 

 
Acceptable Knowledged 

 
D007 
D008 
D009 
F001 

 
Chromium 
Lead 
Mercury 
1,1,1-Trichloroethane 

 
5.0 
5.0 
0.2 
NAf 

 
Solid Heterogeneous Wastes (Continued) 

 
Unused Solid Reagent Chemicals 

 
R&D activities 

 
Acceptable Knowledged 

 
D001 
D002 

All P- and U- 
listed EPA 
Hazardous 

Waste 
Numbersi 

 
Ignitability 
Corrosivity 
Discarded commercial chemical 
  products and off-specification 
 species 

 
NAf 
NAf 
NAf 

 
Liquid Wastes 

 
Spent Solvents and Contaminated Solvent 
Mixtures 

 
Extraction operations, bench-scale experimental 
inorganic chemistry, environmental analysis, 
radiochemistry; maintenance, cleaning, and 

 
Acceptable Knowledged 

 
D001 
D002 
D004 

 
Ignitability 
Corrosivity 
Arsenic 

 
NAf 
NAf 
5.0 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

degreasing activities D005 
D007 
D008 
D009 
D010 
D011 
D018 
D019 
D021 
D022 
D027 
D028 
D030 
D032 
D033 
D034 
D036 

Barium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
 

100.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
0.5 

100.0 
6.0 
7.5 
0.5 

0.13g 
0.13g 
0.5 
3.0 
2.0 

 

 
Liquid Wastes (Continued) 

 
Spent Solvents and Contaminated Solvent 
Mixtures (continued) 

 
 

 
 

 
D042 
D043 
F001 
 
 
 

 
2,4,6-Trichlorophenol 
Vinyl chloride 
Tetrachloroethyleneh, 
   Trichloroethyleneh, 
   Methylene chloride, 
   1,1,1-Trichloroethane, 

 
2.0 
0.2 
NAf 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

 
 
F002 
 
 
 
 
F003 
 
 
 
 
F005 

   Carbon tetrachloride, 
   Chlorinated fluorocarbons 
Tetrachloroethyleneh, 
   Trichloroethyleneh, 
   1,1,1-Trichloroethane, 
   1,1,2-Trichloro-1,2,2- 
   trifluoroethane 
Xylene, Acetone,  
   Ethyl acetate, 
   Ethyl ether,  
   Methyl isobutyl ketone, 
   n-Butyl alcohol, Methanol 
Toluene, 
   Methyl ethyl ketoneh, 
   Carbon disulfide, 
   Isobutanol, Pyridineh, 
   Benzene 

 
 

NAf 
 
 
 
 

NAf 
 
 
 
 

NAf 

 
Corrosive Liquid Wastes  

 
Radiochemistry research, plutonium-processing 
operations, and analytical chemistry 

 
Acceptable Knowledged 

 
D001 
D002 
D007 
D009 
D010 
D011 
D036 

 
Ignitability 
Corrosivity 
Chromium 
Mercury 
Selenium 
Silver 
Nitrobenzene 

 
NAf 
NAf 
5.0 
0.2 
1.0 
5.0 
2.0 

 
Liquid Wastes (Continued) 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

 
Aqueous Liquids Contaminated with Heavy 
Metals  

 
ER activities, metal polishing operations, and 
radiochemistry research 

 
Acceptable Knowledged 
Sampling and Analysisi 

 
D001 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

 
Ignitability 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
NAf 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

 
Oil Wastes 

 
Equipment maintenance operations 

 
Acceptable Knowledged 

 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D028 
F001 
 
 
 
 
 
F002 

 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
1,2-Dichloroethane 
Tetrachloroethyleneh, 
   Trichloroethyleneh, 
   Methylene chloride, 
   1,1,1-Trichloroethane, 
   Carbon tetrachlorideh, 
   Chlorinated fluorocarbons 
Tetrachloroethyleneh, 
   Trichloroethyleneh, 
   1,1,1-Trichloroethane, 

 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
0.5 
NAf 

 
 
 
 
 

NAf 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

   1,1,2-Trichloro-1,2,2- 
   trifluoroethane 

 
Liquid Wastes (Continued) 

 
Oil Wastes (continued) 

 
 

 
 

 
F003 
 
 
 
 
F005 
 

 
Xylene, Acetone, 
   Ethyl acetate, 
   Ethyl ether, 
   Methyl isobutyl ketone, 
   n-Butyl alcohol, Methanol 
Toluene, 
   Methyl ethyl ketoneh, 
   Carbon disulfide, 
   Isobutanol, Pyridineh, 
   Benzeneh 

 
NAf 

 
 
 
 

NAf 

 
Unused Liquid Reagent Chemicals 

 
R&D activities 

 
Acceptable Knowledged 

 
D001 
D002 
All P- and 
U-listed EPA 
Hazardous 
Waste 
Numbersi 

 
Ignitability 
Corrosivity 
Discarded commercial 
   chemical products and  
   off-specification species 

 
NAf 
NAf 
NAf 

 
Gas Cylinder Waste 

 
Gas Cylinder Waste 

 
R&D and general facility operations 

 
Acceptable Knowledged 

 
D001 
D002 

 
Ignitability 
Corrosivity 

 
NAe 
NAe 
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Refer to footnotes at end of table. 

 
Waste Descriptiona 

 
Waste Generating Activitya 

 
Basis for 

Hazardous Waste 
Designationa 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous Constituents 

and/or Characteristics in the Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

D003 
Potential 
D-coded EPA 
Hazardous 
Waste 
Numbers 
 
Potential P- 
and U-listed 
EPA 
Hazardous 
Waste 
Numbersi 

Reactivity 
Toxicity characteristic wastes 
 
 
 
 
 
Discarded commercial chemical 
   products and off-specification 
   species 

NAe 
-c 
 
 
 
 
 

NAe 
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aDenotes information from the "Report for the Characterization Review of Low-Level Mixed Waste,@ 1995, Los Alamos National Laboratory, Los Alamos, New Mexico. 
bU.S. Environmental Protection Agency. 
cA solid waste exhibits the characteristic of toxicity if, using the Toxicity Characteristic Leaching Procedure, Test Method 1311 in ATest Methods for Evaluating Solid Waste, Physical/Chemical Methods@ (EPA, 1986), the extract from a 

representative sample of the waste contains any of the contaminants listed (D004-D043) at a concentration equal to or greater than the respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 

(20 NMAC 4.1), Subpart II, Part 261, Subpart C [1-1-97]. 
dAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. Environmental Protection Agency, 1994, AWaste Analysis at Facilities that Generate, Treat, 

Store, and Dispose of Hazardous Waste, A Guidance Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
eLimited and/or preliminary analysis:  In reference to the basis for hazardous waste classification, indicates that sampling and analysis has been performed but that the data may not be completely documented or that data may exist but 

may not be verifiable. 
fNot applicable:  Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 
gThe quantitation limit is greater than the calculated regulatory level.  The quantitation limit therefore becomes the regulatory level (20 NMAC 4.1, Subpart II, 261.24, Table 1 [1-1-97]). 
hProcess knowledge provided information that these constituents may have been used as solvents.  Toxicity characteristic regulatory levels may also apply and will be evaluated. 
iRefers to the P- and U-listed wastes found in the Los Alamos National Laboratory, 1998, ALos Alamos National Laboratory General Part A Permit Application,@ Revision 0.0, Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 Table B-4 
 
 Cross Reference of Matrix Parameter Codes with 
 TRUCONa, IDCb, and RSWDc Codes 
 

 
Matrix Parameter Coded 

 
TRUCON 
Code(s) 

 
IDC 

Code(s) 

 
RSWD 

Code(s) 

 
Waste Description 

 
S3000 

(Homogeneous 
Solids) 

 
LA 111/211 

 
002 
003 

 
A75 
A76 
A25 
A26 
A29 

 
Stabilized Inorganic Process Solids 
and Aqueous Waste 

 
 

 
LA 114/214 

 
006 

 
A24 
A25 
A26 

 
Solidified Inorganic Process Solids 

 
 

 
LA 124/224 

 
005P2S 

 
A27 
A28 
A29 

 
Uncemented Inorganics 

 
 

 
LA 126 

 
006 

 
A24 
A25 
A26 
A29 
A46 

 
Solidified Organic Process Solids 

 
 

 
LA 112/212 

 
none 

 
A20 
A21 
A70 

 
Absorbed Organics on Vermiculite 

 
S4000 
(Soils/ 
Gravel) 

 
none 

 
none 

 
A90 

 
Contaminated Soils 

 
S5000 
(Debris 
Waste) 

 
LA 115/215 

 
005P2G 

 
A10 
A46 

 
Graphite Waste 

 
 

 
LA 116/216 

 
004 

 
A14 
A15 

 
Combustible Waste 
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Matrix Parameter Coded 

 
TRUCON 
Code(s) 

 
IDC 

Code(s) 

 
RSWD 

Code(s) 

 
Waste Description 

A16 
A17 
A18 
A19 
A35 
A40 
A60 

 
 

 
LA 117/217 

 
005LM 

 
A30 
A31 
A41 
A50 
A51 
A52 
A61 
A80 
A85 

 
Metal Waste 

 
 

 
LA 118/218 

 
005LG 

 
A47 
A95 

 
Glass Waste/Noncombustible Waste 

 
S5000 
(Debris 
Waste) 

(Cont=d) 

 
LA 119/219 

 
005 

 
A55 
A56 

 
High-Efficiency Particulate Air Filters 

 
 

 
LA 120/220 

 
none 

 
A80 

 
Isotopic Source Waste 

 
 

 
LA 122/222 

 
none 

 
A36 

 
Inorganic Solid Waste 

 
 

 
LA 123 

 
005P1 

 
A61 

 
Lead-Lined Gloves and Metal Waste 

 
 

 
LA 125/225 

 
001 

 
A14 
A19 
A30 
A31 
A36 
A40 
A41 

 
Combustible/Noncombustible Waste 
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Matrix Parameter Coded 

 
TRUCON 
Code(s) 

 
IDC 

Code(s) 

 
RSWD 

Code(s) 

 
Waste Description 

A47 
A52 
A55 
A56 
A61 
A72 
A74 
A77 

 
aTRUCON = Transuranic Package Transporter-II (TRUPACT-II) Content 
bIDC = Item Description Code 
cRSWD = Radioactive Solid Waste Disposal 
dInformation in this column was extracted from the ATRU Waste Characterization Quality Assurance Program Plan,@ U.S. 

Department of Energy, 1994 and all approved updates, CAO-94-1010, U.S. Department of Energy, Carlsbad Area Office, 
Carlsbad, New Mexico. 
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 Table B-5 
 
 Descriptions of Mixed TRU Waste Stored at LANLa 
 

 
TRUCON 

Codes 

 
Waste Description 

 
Waste Generating Activity 

 
Basis for 

Hazardous 
Waste 

Designation 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous 
Constituents in the 

Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

 

LA 111/211 

 

Stabilized Inorganic Process Solids and 

Aqueous Waste 

 

Plutonium (Pu)-processing operations and 

D&D activities 

 

Acceptable Knowledged 

 

D004 

D005 

D006 

D007 

D008 

D009 

None 

 

Arsenic 

Barium hydroxide 

Cadmium 

Chromium 

Lead 

Mercury 

Beryllium hydroxide 

 

5.0 

100.0 

1.0 

5.0 

5.0 

0.2 

None 

 

LA 112/212 

 

Absorbed Organics on Vermiculite 

 

Organics absorbed on vermiculite as a result 

of Pu-processing 

 

Acceptable Knowledged 

 

TBDe 

 

TBDe 

 

TBDe 

 

LA 114/214 

 

Solidified Inorganic Process Solids 

 

Process residue from evaporator bottoms 

and other discardable solutions; 

 

Acceptable Knowledged 

 

D002 

D004 

 

Hydrofluoric acid 

Arsenic 

 

NAf 

5.0 
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TRUCON 

Codes 

 
Waste Description 

 
Waste Generating Activity 

 
Basis for 

Hazardous 
Waste 

Designation 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous 
Constituents in the 

Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

process-leached solids, ash, filter cakes, 

salts, metal oxides, and fines generated as a 

result of Pu-processing 

D006 

D007 

D008 

D009 

Cadmium 

Chromium 

Lead 

Mercury 

1.0 

5.0 

5.0 

0.2 

 

LA 115/215 

 

Graphite Waste 

 

Discarded graphite molds, furnace 

equipment, and a small fraction of 

combustible waste generated from 

Pu-processing and casting operations 

 

Acceptable Knowledged 

 

D004 

D006 

D008 

None 

None 

 

Arsenic 

Cadmium 

Lead 

Beryllium 

Nickel 

 

5.0 

1.0 

5.0 

None 

None 

 

LA 116/216 

 

Combustible Waste 

 

Combustible solids (e.g., paper, rags, plastic, 

rubber) and a small fraction of 

noncombustible (e.g., metal scrap) 

generated from research and development 

(R&D), process and recovery, and D&D 

operations 

 

Acceptable Knowledged 

Sampling and Analysis 

 

D002 

D004 

D005 

D006 

D008 

D009 

D019 

 

Hydrofluoric acid 

Arsenic 

Barium 

Cadmium 

Lead 

Mercury 

Carbon tetrachloride 

 

NAf 

5.0 

100.0 

1.0 

5.0 

0.2 

0.5 
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TRUCON 

Codes 

 
Waste Description 

 
Waste Generating Activity 

 
Basis for 

Hazardous 
Waste 

Designation 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous 
Constituents in the 

Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

D022 

D028 

D040 

F002 

F003 

F005 

None 

None 

None 

None 

None 

Chloroform 

Dichloroethane 

Trichloroethylene 

1,1,1-Trichloroethane 

Acetone 

Toluene 

Beryllium 

Beryllium hydroxide 

Bromobenzene 

Nickel 

Tributyl phosphate 

6.0 

0.5 

0.5 

NAf 

NAf 

NAf 

None 

None 

None 

None 

None 

 

LA 117/217 

 

Metal Waste 

 

Metal waste (e.g., motors, pumps, tools, 

process equipment) with a small fraction of 

combustible waste (e.g., plastics) generated 

by R&D, process and recovery, and D&D 

operations 

 

Acceptable Knowledged 

Sampling and Analysis 

 

D002 

D005 

D008 

D019 

None 

 

Hydrofluoric acid 

Barium 

Lead 

Carbon tetrachloride 

Beryllium 

 

NAf 

100.0 

5.0 

0.5 

None 
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TRUCON 

Codes 

 
Waste Description 

 
Waste Generating Activity 

 
Basis for 

Hazardous 
Waste 

Designation 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous 
Constituents in the 

Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

LA 118/218 Glass Waste/Noncombustible Waste Glass waste (e.g., discarded labware, 

windows, bottles) with a small fraction of 

combustibles (e.g., plastics) generated from 

Pu-processing 

Acceptable Knowledged 

Sampling and Analysis 

D002 

D005 

D008 

D009 

D019 

Hydrofluoric acid 

Barium 

Lead 

Mercury 

Carbon tetrachloride 

NAf 

100.0 

5.0 

0.2 

0.5 

 

LA 119/219 

 

High-Efficiency Particulate Air (HEPA) Filters 

 

HEPA filters from exhaust air systems 

associated with Pu-processing 

 

Acceptable Knowledged 

 

TBDe 

 

TBDe 

 

TBDe 

 

LA 120/220 

 

Isotopic Source Waste 

 

R&D activities 

 

Acceptable Knowledged 

 

TBDe 

 

TBDe 

 

TBDe 

 

LA 122/222 

 

Inorganic Solid Waste 

 

Noncombustible building debris, glovebox 

debris, and other solid waste debris 

generated by R&D, process and recovery, 

and D&D operations 

 

Acceptable Knowledged 

 

TBDe 

 

TBDe 

 

TBDe 

 

LA 123 

 

Lead-Lined Gloves and Metal Waste 

 

Lead-lined glovebox gloves and metal waste 

(e.g., motors, tools, discarded metals) 

 

Acceptable Knowledged 

Sampling and Analysis 

 

D002 

D004 

 

Hydrofluoric acid 

Arsenic 

 

NAf 

5.0 
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TRUCON 

Codes 

 
Waste Description 

 
Waste Generating Activity 

 
Basis for 

Hazardous 
Waste 

Designation 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous 
Constituents in the 

Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

generated from Pu-processing D006 

D008 

D009 

D019 

None 

None 

None 

Cadmium 

Lead 

Mercury 

Carbon tetrachloride 

Beryllium hydroxide 

Bromobenzene 

Nickel 

1.0 

5.0 

0.2 

0.5 

None 

None 

None 

 

LA 124/224 

 

Uncemented Inorganics 

 

Used chloride salts from pyrochemical 

processes (e.g., electrorefining, molten salt 

extraction, salt stripping, fluoride reduction, 

direct oxide reduction) and a small fraction of 

combustible waste (e.g., plastic) generated 

from Pu-processing 

 

Acceptable Knowledged 

Sampling and Analysis 

 

D004 

D006 

D008 

D009 

None 

None 

 

Arsenic 

Cadmium 

Lead 

Mercury 

Beryllium hydroxide 

Nickel 

 

5.0 

1.0 

5.0 

0.2 

None 

None 

 

LA 125/225 

 

Combustible/Noncombustible Waste 

 

Metal equipment from decommissioning 

(e.g., gloveboxes, process equipment, 

ductwork); small volumes of combustibles 

 

Acceptable Knowledged 

 

D006 

D008 

 

Cadmium 

Lead 

 

1.0 

5.0 
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TRUCON 

Codes 

 
Waste Description 

 
Waste Generating Activity 

 
Basis for 

Hazardous 
Waste 

Designation 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous 
Constituents in the 

Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

from decommissioning, sectioning, and 

packaging 

 

LA 126 

 

Solidified Organic Process Solids 

 

Solidified process residues (e.g., evaporator 

bottoms and other discardable solutions; 

processed leached solids, ash, filter cakes, 

salts, metal oxides, fines that are 

immobilized in cement) generated from 

Pu-processing operations 

 

Acceptable Knowledged 

 

D002 

D004 

D006 

D007 

D008 

D009 

D019 

D021 

D022 

D028 

D040 

F002 

None 

None 

None 

 

Hydrofluoric acid 

Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Dichloroethane 

Trichloroethylene 

1,1,1-Trichloroethane 

Acetone 

Beryllium 

Bromobenzene 

 

NAf 

5.0 

1.0 

5.0 

5.0 

0.2 

0.5 

100.0 

6.0 

0.5 

0.5 

NAf 

None 

None 

None 
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TRUCON 

Codes 

 
Waste Description 

 
Waste Generating Activity 

 
Basis for 

Hazardous 
Waste 

Designation 

 
Potential 

EPAb 
Hazardous 

Waste 
Numbers 

 
Potential Hazardous 
Constituents in the 

Waste 

 
Regulatory 

Limitsc 
(milligrams 

per liter) 

None 

None 

None 

None 

None 

None 

Ethanol 

Methanol 

Methylene chloride 

n-Butyl alcohol 

Toluene 

Xylene 

None 

None 

None 

None 

None 

None 

 
aThis table is based on preliminary information from the Los Alamos National Laboratory, 1994, ADraft Transuranic Waste Stream Hazardous Material Characterization Study,@ Revision 0.0, Los Alamos 

National Laboratory, Los Alamos, New Mexico. 
bU.S. Environmental Protection Agency. 
cA solid waste exhibits the characteristic of toxicity if, using the Toxicity Characteristic Leaching Procedure, Test Method 1311 in ATest Methods for Evaluating Solid Waste, Physical/Chemical Methods@ 

(EPA, 1986), the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the respective value given in the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart C [1-1-97]. 

dAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. Environmental Protection Agency, 1994, AWaste Analysis at 
Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response, Washington, D.C. 

eTo be determined. 
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fNot Applicable. 
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Refer to footnotes at end of table. 

Table B-6 
 

Descriptions of High Explosives (HE) Waste and HE-Contaminated Waste Treated by Open Burning at LANL 
 

 
 
 

Waste Description 

 
Waste Generating Activity 

 
 

Basis for Hazardous 
Waste Designation 

 
Potential EPAa 

Hazardous 
Waste Numbers 

 
 

Potential Hazardous Constituents and/or 
Characteristics in the Waste 

Regulatory 
Limitsb 

(milligrams 
per liter) 

High Explosives 
(HE)-Contaminated Water 
with Trace Solvents and/or 
Metals 

Laboratory analysis, HE 
processing, maintenance 
activities 

Acceptable 
Knowledgec 

D003 
D005 
D006 
D007 
D008 
D009 
D011 
D018 
D022 
D030 
D035 
D036 
D038 
F002 
F003 
F004 
F005 

Reactivity 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Benzene 
Chloroform 
2,4-Dinitrotoluene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 

NAd 
100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
0.5 
6.0 
0.13 

200.0 
2.0 
5.0 
NAd 
NAd 
NAd 
NAd 
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Table B-6 (Continued) 

 
Descriptions of High Explosives (HE) Waste and HE-Contaminated Waste Treated by Open Burning at LANL 

 
 

 

2 
Refer to footnotes at end of table. 

 
 
 

Waste Description 

 
 
 

Waste Generating Activity 

 
 

Basis for Hazardous 
Waste Designation 

 
Potential EPAa 

Hazardous 
Waste Numbers 

 
 

Potential Hazardous Constituents and/or 
Characteristics in the Waste 

Regulatory 
Limitsb 

(milligrams 
per liter) 

 
HE-Contaminated Spent 
Solvent Waste 

Laboratory analysis, dissolving 
HE and polymers 

Acceptable 
Knowledgec 

D001 
D002 
D003 
D018 
D022 
D028 
D030 
D035 
D036 
D038 
F002 
F003 
F004 
F005 

Ignitability 
Corrosivity 
Reactivity 
Benzene 
Chloroform 
1,2-Dichloroethane 
2,4-Dinitrotoluene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 

NAd 
NAd 
NAd 
0.5 
6.0 
0.5 
0.13 

200.0 
2.0 
5.0 
NAd 
NAd 
NAd 
NAd 

HE-Contaminated Water Pressure-washing walls, 
equipment, and floors; 
water-cooled HE-machining 
operations 

Acceptable 
Knowledgec 

D003 
D030 

Reactivity 
2,4-Dinitrotoluene 

NAd 
0.13

 

HE-Contaminated Used 
Oil 

HE-machining operations Acceptable 
Knowledgec 

D003 
D005 
D006 
D007 
D008 
D030 

Reactivity 
Barium 
Cadmium 
Chromium 
Lead 
2,4-Dinitrotoluene 

NAd 
100.0 

1.0 
5.0 
5.0 

0.13
 

Solid and Scrap HE Off-specification or obsolete HE 
from machining and forming 
processes; discrete pieces of HE 
from research and development 
(R&D) and testing operations 

Acceptable 
Knowledgec 

D001 
D003 
D005 
D030 

Ignitability 
Reactivity 
Barium 
2,4-Dinitrotoluene 

NAd 
NAd 

100.0 
0.13
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Table B-6 (Continued) 

 
Descriptions of High Explosives (HE) Waste and HE-Contaminated Waste Treated by Open Burning at LANL 

 
 

 

3 
Refer to footnotes at end of table. 

HE-Contaminated 
Environmental Restoration 
(ER) Soil and/or Debris 
 

Waste generated during ER and 
decontamination and 
decommissioning (D&D) 
activities; investigation-derived 
waste (personal protective 
equipment, samples, and 
sampling equipment) 

Acceptable 
Knowledgec 

D003 
D005 
D006 
D007 
D008 
D009 
D011 
D018 
D022 
D030 
D035 
D038 
D036 
F002 
F003 
F004 
F005 

Reactivity 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Benzene 
Chloroform 
2,4-Dinitrotoluene 
Methyl ethyl ketone 
Pyridine 
Nitrobenzene 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 

NAd 
100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
0.5 
6.0 
0.13 

200.0 
2.0 
5.0 
NAd 
NAd 
NAd 
NAd 

HE-Contaminated 
Commercial Chemical 
Products  

Spilled or off-specification 
products that become 
contaminated with HE 

Acceptable 
Knowledgec 

U022 
U019 
U044 
U112 
U154 
U159 
U196 
U169 
U220 
U239 

Acetone 
Benzene 
Chloroform 
Ethyl acetate 
Methanol 
Methyl ethyl ketone 
Pyridine 
Nitrobenzene 
Toluene 
Xylene 

NAd 
NAd 
NAd 
NAd 
NAd 
NAd 
NAd 
NAd 
NAd 
NAd 

Wastewater Treatment 
Residues 

Sludges, spent activated carbon, 
and filter solids resulting from HE 
wastewater filtration 

Acceptable 
Knowledgec 

D003 
D005 
D006 
D007 
D008 
D009 
D011 
D018 
D022 
D028 

Reactivity 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Benzene 
Chloroform 
1,2-Dichloroethane 

NAd 
100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
0.5 
6.0 
0.5 
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D030 
D035 
D036 
D038 
F002 
F003 
F004 
F005 
K044 
K045 

2,4-Dinitrotoluene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 
Wastewater sludges 
Spent carbon 

0.13 
200.0 
2.0 
5.0 
NAd 
NAd 
NAd 
NAd 
NAd 
NAd 

HE-Contaminated Solid 
Waste 

HE processing activities and 
general office and laboratory use 

Acceptable 
Knowledgec 

D003 
D005 
D006 
D007 
D008 
D009 
D011 
D018 
D022 
D030 
D035 
D036 
D038 
F002 
F003 
F004 
F005 

Reactivity 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Benzene 
Chloroform 
2,4-Dinitrotoluene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 

NAd 
100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
0.5 
6.0 
0.13 

200.0 
2.0 
5.0 
NAd 
NAd 
NAd 
NAd 
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Waste Description 

 
 
 
 
 

Waste Generating Activity 

 
 

Basis for 
Hazardous 

Waste 
Designation 

 
 
 

Potential EPAa 
Hazardous Waste 

Numbers 

 
 
 
 

Potential Hazardous Constituents and/or 
Characteristics in the Waste 

 
 

Regulatory 
Limitsb 

(milligrams per 
liter) 

HE-Contaminated 
Equipment 

HE processing, D&D, and ER 
activities 

Acceptable 
Knowledgec 

D003 
D005 
D006 
D007 
D008 
D009 
D011 
D030 

Reactivity 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
2,4-Dinitrotoluene 

NAd 
100.0 
1.0 
5.0 
5.0 
0.2 
5.0 

0.13 
HE-Contaminated 
Waste Rags, 
Wipes, and Other 
Combustibles 

HE processing, (e.g., hydraulic 
press operations, laboratory 
analysis) 

Acceptable 
Knowledgec 

D001 
D002 
D003 
F003 

Ignitability 
Corrosive 
Reactivity 
Spent nonhalogenated solvents 

NAd 
NAd 
NAd 
NAd 

HE-Contaminated 
Liquid Acids, Bases, 
and/or Inorganic 
Salt Solutions 

Materials used as titrants, 
solvents, and cleaning fluids and 
material from hydrolysis research 

Acceptable 
Knowledgec 

D002 
D003 
D018 
D022 
D030 
D035 
D036 
D038 
F002 
F003 
F004 
F005 

Corrosivity 
Reactivity 
Benzene 
Chloroform 
2,4-Dinitrotoluene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 
Spent nonhalogenated solvents 

NAd 
NAd 
0.5 
6.0 

0.13 
200.0 
2.0 
5.0 
NAd 
NAd 
NAd 
NAd 

Liquid Process 
Explosive Waste 

Off-specification or obsolete HE 
from explosives preparation, R&D, 
and testing operations 

Acceptable 
Knowledgec 

D003 Reactivity NAd 
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a U.S. Environmental Protection Agency.  Note that these constituents will likely be present only in trace amounts. 
bA solid waste exhibits the characteristic of toxicity if, using the Toxicity Characteristic Leaching Procedure, Test Method 1311 in “Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods” (EPA, 1986), the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the 
respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart C [1-1-97].  These constituents are included if they are likely to 
be present; however, they are not expected to exceed the toxicity characteristic limits on a routine basis. 

cAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. Environmental Protection Agency, 1994, 
“Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual,” OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of 
Solid Waste and Emergency Response, Washington, D.C. 

dNot applicable:  refers to the absence of regulatory limits for ignitable, corrosive, reactive wastes, and F-, K-, and U-listed wastes.  The amount of F-listed waste is expected to be trace in 
all waste streams, with the exception of the HE-contaminated spent solvent waste, which is expected to be 30 percent or more (by volume) solvent. 
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Table B-7 
 

Descriptions of High Explosives (HE) Waste and HE-Contaminated Waste Treated by Open Detonation at LANL 
 

Waste 
Description 

Waste Generating 
Activity 

Basis for 
Hazardous Waste 

Designation 

Potential 
EPAa 

Hazardous 
Waste 

Numbers 

Potential Hazardous Constituents and/or 
Characteristics in the Waste 

Regulatory 
Limitsb 

(milligrams 
per liter) 

Solid/Scrap 
Process 
Explosive 
Waste 

Off-specification or 
obsolete from 
machining, forming, 
and preparation of HE; 
discrete pieces of HE 
from research and 
development (R&D) 
and testing operations 

Acceptable 
Knowledgec 

D003 
D003 
D005 
D006 
D007 
D008 
D009 
D010 

 
 

Reactivity 
Lithium Hydride 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

 
 

 

NAd 
NAd 

100.0 
1.0 
5.0 
5.0 
0.2 
1 0 

 
 

Liquid 
Process 
Explosive 
Waste 

Off-specification or 
obsolete HE from 
explosives preparation, 
R&D, and testing 
operations 

Acceptable 
Knowledgec 

D003 Reactivity NAd 

 

  a U.S. Environmental Protection Agency.  Note that these constituents will likely be present only in trace amounts. 
  b A solid waste exhibits the characteristic of toxicity if, using the Toxicity Characteristic Leaching Procedure, Test Method 1311 in “Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods” (EPA, 1986), the extract from a representative sample of the waste contains any of the contaminants listed at a concentration 
equal to or greater than the respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart C [1-1-97].  These 
constituents are included if they are likely to be present; however, they are not expected to exceed the toxicity characteristic limits on a routine basis. 
  c Acceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. Environmental 
Protection Agency, 1994, “Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual,” OSWER 9938.4-03, U.S. 
Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
  d Not applicable:  refers to the absence of regulatory limits for ignitable, corrosive, reactive wastes, and F-, K-, and U-listed wastes. 
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 Table B-8 
 
 Descriptions of Off-Site Waste Received at LANL 
 
 

 
Off-Site Waste 

Generating Facility 

 
Waste Description 

 
Waste-Generating 

Activity 

 
Basis for 

Hazardous Waste 
Designation 

 
Potential 

EPA 
Hazardous Waste 

Numbers 

 
Potential 

Hazardous 
Constituents 

and/or 
Characteristics 

in the Waste 
 
Sandia National 
Laboratories/New Mexico, 
Albuquerque, NM 

 
Potential mixed transuranic 
waste: Combustible and 
noncombustible debris 
including metals, cellulosics, 
rubber, plastics, organic 
matrices, and inorganic 
materials. 

 
To be determined 

 
To be determined 

 
To be determined 

 
To be determined 
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Table B-8 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
Matrix 

Parameter 

Codes 

Waste Description Waste Generating Activity Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S3000 

 

Solidified Inorganic Process Solids 
 

Solidified inorganic process residues from hot cell 

processes that are immobilized in cement 

 

Acceptable Knowledged 
 

D006 

D008 

D007 

 

Cadmium 

Mercury 

Chromium 

 

 

1.0 

0.2 

5.0 

 

S3000 

 

Solidified Organic Process Solids 

 

Solidified organic process residues from hot cell 

processes that are immobilized in cement 

 

Acceptable Knowledge 
 

F002 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

F005 

 

Freon-TF 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

Benzene 

2-Butanone 

Carbon Disulfide 

Toluene 

 

 

NAe 

 

S4000 

 

Soils/Gravel 

 

Decontamination and environmental remediation 

activities 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloroethylene 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 
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 Table B-9 
 
 Parameters, Characterization Methods, and Rationale for Parameter Selection 
 for Hazardous Waste 
 

 
Waste Descriptiona 

 
Parametersb 

 
Characterization Methods 

 
Rationale 

 
Spent Solvents 

 
BFlash point (for liquid waste) 
BpH (for liquid waste) 
BRCRAc-regulated metals 
BVolatile organic compounds (VOC) 
BSemivolatile organic compounds 

 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

     
BDetermine concentration of F-listed 

 

 
Contaminated Solid 
Wastes 

 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

    
BDetermine concentration of F-listed 

 
 
Paint and Related 
Wastes 

 
BFlash point (for liquid waste) 
BRCRAc-regulated metals 
BVOCs 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

   
BDetermine concentration of F-listed 

 
 
Photographic and 
Photocopier Wastes 

 
BFlash point (for liquid waste) 
BpH (for liquid waste) 
BRCRAc-regulated metals 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

    

 
Corrosive Liquid 
Wastes 

 
BFlash point (for liquid waste) 
BpH (for liquid waste) 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

    
BDetermine concentration of F-listed 

 

 
Solid Metals and 
Metallic Compounds 

 
BRCRAc-regulated metals 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

    
 
Contaminated 
Noncorrosive Aqueous 

 
BFlash point 
BRCRAc-regulated metals 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 
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Waste Descriptiona 

 
Parametersb 

 
Characterization Methods 

 
Rationale 

and Nonaqueous 
Solutions and Sludges 

BVOCs 
BSVOCs 

BDetermine concentration of F-listed 
 

 
Mercury Wastes 

 
BRCRAc-regulated metal 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characterisitc for toxicity 
BDetermine the presence of a 

     
 
Used Batteries and 
Battery Fluids 

 
BpH (for liquid waste) 
BRCRAc-regulated metals 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

   
 
Unused/Off-specificati
on Commercial 
Chemical Products 

 
BFlash point (for liquid waste) 
BpH (for liquid waste) 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

     
BDetermine presence of P-listed or 

     

 
Gas Cylinder Waste 

 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 

 
BDetermine characterisitic for 

    
BDetermine presence of D-coded 

     
 
Environmental 
Restoration Soils and 
Sludges 

 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

    
BDetermine concentration of F-listed 

 
 
Environmental 
Restoration Aqueous 
Liquids 

 
BpH 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

     
BDetermine concentration of F-listed 

 
 
Environmental 
Restoration Debris 

 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

    
BDetermine concentration of F-listed 

 
 
aInformation contained in this column is from the Los Alamos National Laboratory Waste Profile Form database. 
bParameter selection is based on acceptable knowledge for each waste stream.  Additional parameters may be selected for each waste 
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stream as necessary. 
cResource Conservation and Recovery Act.  Use of the term "RCRA-regulated metals" refers to hazardous waste as defined in the 

New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261.24 [1-1-97]. 
dAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, 

U.S. Environmental Protection Agency, 1994, "Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous 
Waste, A Guidance Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response, Washington, D.C. 
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 Table B-10 
 
 Parameters, Characterization Methods, and Rationale for Parameter Selection 
 for Mixed Low-Level Waste 
 

 
Waste Descriptiona 

 
Parameterb 

 
Characterization Method 

 
Rationale 

 
Solid Homogeneous Wastes 

 
Soils with Heavy Metals 

 
BRCRA-regulated metalsc  

 
BAcceptable Knowledged 
BSample and analyze randomly 

     

 
BDetermine toxicity characteristic 

 
Environmental Restoration 
Soils 

 
BRCRA-regulated metalsc 
BVOCs 

 
BAcceptable Knowledged 
BSample and analyze randomly 

     

 
BDetermine presence of F-listed 

 
BDetermine toxicity characteristic 

 
Inorganic Solid Oxidizers 

 
BRCRA-regulated metalsc 

 
BAcceptable Knowledged 
BSample and analyze randomly 

     

 
BDetermine toxicity characteristic 
BDetermine characteristic for 

   
 

Solid Heterogeneous Wastes 
 
Lead for Surface 
Decontamination 

 
BRCRA-regulated metalsc 

 
BAcceptable Knowledged 

 
BDetermine toxicity characteristic 

 
Other Lead Wastes 

 
BRCRA-regulated metalsc 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

 
BDetermine toxicity characteristic 

 
Noncombustible Debris 

 
BRCRA-regulated metalsc 

 
BAcceptable Knowledged 

 
BDetermine toxicity characteristic 
BDetermine characteristic for 

   
 
Combustible Debris 

 
BRCRA-regulated metalsc 
BVOCs 

 
BAcceptable Knowledged 

 
BDetermine toxicity characteristic 
BDetermine presence of F-listed 

 
BDetermine characteristic for 
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Waste Descriptiona 

 
Parameterb 

 
Characterization Method 

 
Rationale 

   
 
Organic-Contaminated 
Noncombustible Solids 

 
BRCRA-regulated metalsc 
BVOCs 

 
BAcceptable Knowledged 

 
BDetermine toxicity characteristic 
BDetermine presence of F-listed 

 
 

Solid Heterogeneous Wastes (Continued) 
 
Organic-Contaminated 
Combustible Solids 

 
BRCRA-regulated metalsc 
BVOCs 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

   
BDetermine toxicity characteristic 
BDetermine presence of F-listed 

 
 
Water-Reactive Wastes 

 
BRCRA-regulated metalsc 
BVOCs 

 
BAcceptable Knowledged 

 
BDetermine toxicity characteristic 
BDetermine characteristic for 

   
BDetermine presence of F-listed 

 
 
Mercury Wastes 

 
BRCRA-regulated metalsc 
BVOCs 

 
BAcceptable Knowledged 

 
BDetermine toxicity characteristic 
BDetermine presence of F-listed 

 
 
Unused Solid Reagent 
Chemicals 

 
BRCRA-regulated metalsc 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

   
BDetermine the presence of P- 

      
 

Liquid Wastes 
 
Spent Solvents and 
Contaminated Solvent 
Mixtures 

 
BFlash point 
BpH 
BRCRA-regulated metalsc 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

    
BDetermine concentration of 
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Waste Descriptiona 

 
Parameterb 

 
Characterization Method 

 
Rationale 

Corrosive Liquid Wastes BFlash point 
BpH 
BRCRA-regulated metalsc 
BSVOCs 

BAcceptable Knowledged 
BSampling and Analysis 

BDetermine characteristic for 
    

BDetermine concentration of 
  

 
Aqueous Liquids 
Contaminated with Heavy 
Metals 

 
BFlash point 
BRCRA-regulated metalsc 

 
BAcceptable Knowledged 
BSampling and Analysis 

 
BDetermine characteristic for 

   

 
Oil Wastes 

 
BRCRA-regulated metalsc 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 
BSampling and analysis 

 
BDetermine characteristic for 

 
BDetermine concentration of 

  
 

Liquid Wastes (Continued) 
 
Unused Liquid Reagent 
Chemicals 

 
BFlash point 
BpH 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

   
BDetermine the presence of P- 

      
 

Gas Wastes 
 
Gas Cylinder Waste 

 
BRCRAc-regulated metals 
BVOCs 
BSVOCs 

 
BAcceptable Knowledged 

 
BDetermine characteristic for 

    
BDetermine presence of D-coded 

     
 
aInformation contained in this column is extracted primarily from Los Alamos National Laboratory, 1995, "LANL's Federal Facility 

Compliance Order Site Treatment Plan Background Volume,@ Los Alamos National Laboratory, Los Alamos, New Mexico. 
bParameter selection is based on acceptable knowledge for each waste stream.  Additional parameters may be selected for each 

waste stream as necessary. 
cResource Conservation and Recovery Act.  Use of the term "RCRA-regulated metals" refers to hazardous waste as defined in the 

New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261.24 [1-1-97]. 
dAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, 

U.S. Environmental Protection Agency, 1994, "Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous 
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Waste, A Guidance Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response, Washington, D.C. 
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 Table B-11 
 
 Parameters, Characterization Methods, and Rationale for Parameter Selection 
 for Mixed TRU Waste 
 

 
Matrix Parametera 
Code/Description 

 
Waste Description 

 
Parameters 

 
Characterization 

Methods 

 
Rationale 

 
Storage 

 
S3000CHomogeneous 
Solids 

 
BSolidified aqueous waste 

 ted aqueous waste) 
 

 
BFree liquids in waste 

 
BPhysical form of the 

 

 
BVisual examination 
BReal-time radiography 

 
BAcceptable Knowledgeb 

 
BVerify physical waste form 
BNo free liquids allowed 

 
 

 
BSolidified aqueous waste 

  e and chemical treatment 
 

BSolidified inorganic/organic 
   ids 

 
BResource 

     als 
 

 
BSample and analyze 

        
 

 
BDetermine toxicity 

  
BDetermine concentration of 

 

 
 

 
BHomogeneous inorganic 

 
BGlass/noncombustible waste 
BUncemented inorganics 
BAbsorbed organics on 

 

 
BVolatile organic 

      

 
BGas chromatography/ 
mass spectrometry 
BFourier transform 

  
BGas 

   

 
Qualitative screening to 

     

 
S4000CSoils/Gravels 

 
BContaminated soil 

 
BFree liquids in waste 

 
BPhysical form of the 

 

 
BVisual examination 
BRTR 
BAcceptable Knowledgeb 

 
BVerify physical waste form 
BNo free liquids allowed 

 
 

 
 

 
BRCRABregulated 

 
 

 
BSample and analyze 

        
 

 
BDetermine toxicity 

  
BDetermine concentration of 

 
 
 

 
 

 
BVOC in container 

  

 
BGas chromatography/ 
mass spectrometry 
BFourier transform 

 
Qualitative screening to 
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Matrix Parametera 
Code/Description 

 
Waste Description 

 
Parameters 

 
Characterization 

Methods 

 
Rationale 

  
BGas 

   
 
S5000CDebris Waste 

 
BMixed metal scrap and 

 s 
BCombustible waste 
BGraphite waste 
BMetal waste 
BGlass waste 
 

 
BFree liquids 
BPhysical form of the 

 
BVOCs in container 

  
BVOCs and 

   

 
BVisual examination 
BRTR 
BAcceptable Knowledgeb 
BAcceptable Knowledgeb 
 

 
BVerify physical waste form 
BNo free liquids allowed 
BDetermine compliance with 

        
 

 
S5000CDebris Waste 
(continued) 

 
BLeaded-rubber and metal 

 
BHigh-efficiency particulate air 

 
BNoncombustible waste 
BMixed 

stible waste 

 
BRCRA-regulated 

 
 

 
BGas 

  
BFourier transform 

  
BGas 

   
BAcceptable Knowledgeb 

 
BQualitative screening to 

     
BDetermine compliance with 

     

 
Treatment 

 
L1000CAqueous 
Liquids/Slurries 

 
BInorganic process solids and 

 
BOrganic process solids and 

 

 
BPhysical form of the 

 

 
BVisual examination 
BAcceptable Knowledgeb 

 
BVerify physical waste form 

 
S3000CHomogeneous 
Solids 

 
 

 
BRCRABregulated 

 

 
BSampling and Analysis 

 
BDetermine toxicity 

  
BDetermine concentration of 

 
 
aInformation in this column was extracted from the U.S. Department of Energy, 1994, "TRU Waste Characterization Quality Assurance Program 

Plan,@ CAO-94-1010, U.S. Department of Energy, Carlsbad Area Office, Carlsbad, New Mexico. 
bAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis," U.S. 

Environmental Protection Agency, 1994, AWaste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A 
Guidance Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, 
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Washington, D.C. 
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Table B-12 
 

Parameters, Characterization Methods, and Rationale for Parameter Selection 
for High Explosives (HE) Waste and HE-Contaminated Waste 

 
 

Waste Description 
 

Parametera 
Characterization 

Method 
 

Rationale 
HE-Contaminated 
Water, with Trace 
Solvents and/or Metals  

-Reactivity 
-Toxicity 
-Solvents from 

  

-Acceptable Knowledgeb -Determine characteristic for 
 

-Determine toxicity 
    

-Determine the presence of 
  

HE-Contaminated 
Spent Solvent Waste 

-Corrosivity 
-Ignitability 
-Reactivity 
-Toxicity 
-Solvents from 

  

-Acceptable Knowledgeb -Determine characteristic for 
    

-Determine toxicity 
  

-Determine the presence of 
   

HE-Contaminated 
Water 

-Reactivity 
-Toxicity 

 

-Acceptable Knowledgeb -Determine characteristic for 
 

-Determine toxicity 
  

HE-Contaminated Used 
Oil 

-Reactivity 
-Toxicity 

 

-Acceptable Knowledgeb -Determine characteristic for 
  

-Determine toxicity 
    

Solid and Scrap HE -Reactivity 
-Toxicity 

-Acceptable Knowledgeb -Determine characteristic for 
  

-Determine toxicity 
    

HE-Contaminated 
Environmental 
Restoration Soil and/or 
Debris 

-Reactivity 
-Toxicity 
-Solvents from 

  

-Acceptable Knowledgeb -Determine characteristic for 
 

-Determine toxicity 
     

-Determine the presence of 
  



 Document: LANL General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 

 

  2  

 
Table B-12 (Continued) 

 
Parameters, Characterization Methods, and Rationale for Parameter Selection 

for High Explosives (HE) Waste and HE-Contaminated Waste 
 

 
Waste Description 

 
Parametera 

Characterization 
Method 

 
Rationale 

HE-Contaminated 
Commercial Chemical 
Products 

-Reactivity 
-Spill residues from 

  

-Acceptable Knowledgeb -Determine characteristic for 
 

-Determine the presence of 
  

Wastewater Treatment 
Residues 

-Reactivity 
-Toxicity 
-Solvents from 

  
-Specific source wastes 

  

-Acceptable Knowledgeb -Determine characteristic for 
 

-Determine toxicity characteristic 
    

-Determine the presence of F- 
    

HE-Contaminated Solid 
Waste 

-Reactivity 
-Toxicity 
-Solvents from 

  

-Acceptable Knowledgeb -Determine characteristic for 
 

-Determine toxicity characteristic 
    

-Determine the presence of 
  

HE-Contaminated 
Equipment 

-Reactivity 
-Toxicity 

-Acceptable Knowledgeb -Determine characteristic for 
 

   
     

HE-Contaminated 
Rags, Wipes, and 
Other Combustibles 

-Reactivity 
-Toxicity 
-Corrosivity 
-Solvents from 

  

-Acceptable Knowledgeb -Determine characteristic for 
     

-Determine the presence of 
  

HE-Contaminated 
Liquid Acids, Bases, 
and/or Inorganic Salt 
Solutions 

- Corrosivity 
- Reactivity 
- Toxicity 
-Solvents from 

  

-Acceptable Knowledgeb 

 
-Determine characteristic for 

   
-Determine toxicity characteristic 

 
-Determine the presence of 

  
Liquid Process 
Explosive Waste 

- Ignitability 
- Corrosivity 
- Reactivity 
- Toxicity 

-Acceptable Knowledgeb -Determine characteristics for 
    

-Determine toxicity characteristic 

 
aParameter selection is based on process knowledge for each waste stream.  Additional parameters may be 

selected for each waste stream as necessary. 
bAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility 

records of analysis, U.S. Environmental Protection Agency, 1994, "Waste Analysis at Facilities that Generate, 
Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual,” OSWER 9938.4-03, U.S. Environmental 
Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
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 Table B-13 
 
 Recommended Sample Containersa, Preservation Techniques, and Holding Timesb 
 

 
Analyte Class and Sample Type 

 
Container 

 
Preservative 

 
Holding Time 

 
Volatile Organics 

 
Concentrated Waste Samples: 

 
Method 5035: 40-milliliter (mL) vials 
with stirring bar. 
Method 5021: See method. 
Methods 5031 & 5032: 125-mL 
WMc-Gd.  Use Teflon-lined lids for all 
procedures. 

 
Cool to 4E degrees Celsius (EC)e 

 
14 days 

 
Aqueous Samples: 

 
 

 
 

 
 

 
No Residual Chlorine Present 

 
Methods 5030, 5031, & 5032: 2 x 
40-mL vials with Teflon-lined septum 
caps. 

 
Cool to 4EC and adjust pHf to less 
than 2 with H2SO4, HCl, or solid 
NaHSO4 

 
14 days 

 
Residual Chlorine Present 

 
Methods 5030, 5031, & 5032: 2 x 
40-mL vials with Teflon-lined septum 
caps. 

 
Collect sample in a 125-mL container 
which has been pre-preserved with 4 
drops of 10% sodium thiosulfate 
solution.  Gently swirl to mix sample 
and transfer to a 40-mL volatile 
organic analysis (VOA) vial.  Cool to 
4EC and adjust pH to less than 2 with 
H2SO4, HCl, or solid NaHSO4 

 
14 days 

 
Acrolein and Acrylonitrile 

 
Methods 5030, 5031, & 5032: 2 x 
40-mL vials with Teflon-lined septum 
caps. 

 
Adjust to pH of 4-5.  Cool to 4EC 

 
14 days 

 
Soil/Sediments and Sludges: 

 
Method 5035: 40-mL vials with stirring 
bar. 
Method 5021: See method. 
Methods 5031 & 5032: 125-mL 
WMc-Gd.  Use Teflon-lined lids for all 

 
See the individual method 

 
14 days 
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Analyte Class and Sample Type 

 
Container 

 
Preservative 

 
Holding Time 

procedures. 
 

Semivolatile Organics/Organochlorine Pesticides and Herbicides 
 
Concentrated Waste Samples: 

 
125 mL WMc-Gd with TeflonJ-lined lid 

 
None 

 
Samples must be extracted within 
14 days and analyzed within 40 days 
following extraction. 

 
Soil/Sediments and Sludges: 

 
250 mL WMc-Gd with TeflonJ-lined lid 

 
Cool to 4EC 

 
Samples must be extracted within 
14 days and analyzed within 40 days 
following extraction. 

 
Liquid Samples: 

 
 

 
 

 
 

 
No Residual Chlorine Present 

 
1-gallon (gal.), 2 x 0.5 gal., or 4 x 1 
liter (L) AGg container with 
TeflonJ-lined lid 

 
Cool to 4EC 

 
Samples must be extracted within 
7 days and extracts analyzed within 
40 days following extraction 

 
Residual Chlorine Present 

 
1-gal., 2 x 0.5 gal., or 4 x 1-L AGg with 
TeflonJ-lined lid 

 
Add 3-mL 10% sodium thiosulfate 
solution per gallon (or 0.008%).  
Addition of sodium thiosulfate solution 
to sample container may be 
performed in the laboratory prior to 
field use.  Cool to 4EC. 

 
Samples must be extracted within 
7 days and extracts analyzed within 
40 days following extraction 

 
Metals 

 
Aqueous Samples: 

 
 

 
 

 
 

 
Metals (except hexavalent chromium 

and mercury) 

 
1-L Ph or Gd 

 
Add nitric acid to adjust pH to less 
than 2. 

 
180 days 

 
Hexavalent chromium 

 
500-mL Ph or Gd 

 
Cool to 4EC 

 
24 hours 

 
Mercury 

 
500-mL Ph or Gd 

 
Add nitric acid to adjust pH to less 
than 2. 

 
28 days 

 
Soil/Sediments and Sludges: 

 
 

 
 

 
 

 
Metals (except hexavalent chromium 

 
500-mL WMc-Ph or Gd 

 
Cool to 4EC 

 
180 days 
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Analyte Class and Sample Type 

 
Container 

 
Preservative 

 
Holding Time 

and mercury) 
 
Hexavalent chromium 

 
500-mL WMc-Ph or Gd 

 
Cool to 4EC 

 
Not established - analyze as soon as 

possible. 
 
Mercury 

 
500-mL WMc-Ph or Gd 

 
Cool to 4EC 

 
28 days 

 
aSmaller sample containers may be required due to health and safety concerns associated with potential radiation exposure, transportation requirements, and 

waste management considerations. 
bInformation primarily from "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, U.S. Environmental Protection Agency, 1986 and all 

approved updates. 
cWM = Wide-mouth 
dG - Glass 
eAdjust to pH of less than 2 with sulfuric acid, hydrochloric acid, or solid sodium bisulfate. 
fA term used to describe the hydrogen-ion activity of a system. 
gAG = Amber glass 
hP = Polyethylene 
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 Table B-14 
 
 Summary of Characterization Methods for Hazardous Waste 
 

 
Parametera 

 
Method Numbers 

 
Test Methods 

 

 
Rationale 

 
Volatile organic compounds (VOC) in 
waste matrix: 
 
Spent halogenated 
solvents 
 
Spent nonhalogenated 
solvents 

 
ASTM Method D4547-91a 
U.S. EPA/540/4-91/001b 
 
SW-846 (1311, 8260B, 8275A)c or equivalent methodsd 

 
Total and/or toxicity characteristic 
leaching procedure (TCLP) 
 
VOC analysis by gas 
chromotography/mass 
spectrometry (GC/MS) 
 
SVOC analysis by thermal 
extraction/gas 
chromatography/mass 
spectrometry (TE/GC/MS) 
 
Acceptable Knowledgei 

 
Determine total 
and/or TCLP and 
SVOC/VOC 
concentration in 
samples of solids or 
liquids 

 
Semivolatile organic compounds 
(SVOC) in waste: 
 

 
SW-846 (1311 and 8270C)c,e or equivalent methodsd 

 
Total or TCLP 
 
SVOC analysis by GC/MS 
 
Acceptable Knowledgei 

 
Determine total 
and/or TCLP and 
SVOC concentration 
in samples of solids 
or liquids 

 
Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
SW-846 
 
(1311, 6010B, 7060Af, 7061A)c 
(1311, 6010B, 7080Ag, 7081)c,f 
(1311, 6010B, 7130g, 7131A)c,f 
(1311, 6010B, 7190g, 7191)c,f 
(1311, 6010B, 7420g, 7421)c,f 
(1311, 7470B, 7471A, 7472)c,f 
(1311, 6010B, 7740f, 7741A, 7742)c 
(1311, 6010B, 7760Ag, 7761)c,f 
or equivalent methodsd 

 
Total and/or TCLP 
 
Inductively-coupled plasma atomic 
emission spectroscopy 
 
Atomic absorption 
 
Manual cold vapor atomic 
absorption 
 
Anodic stripping voltammetry 
 
Acceptable Knowledgei 

 
Determine total 
and/or TCLP 
concentration in 
samples of solids or 
liquids 

 
Reactive Sulfide 

 
SW-846, Test Method to Determine Hydrogen Sulfide 
Released from Wastesh 
SW-846 (9030B, 9031, 9034)c or equivalent methodsd 

 
Colorimetric, titrametric, or 
spectrophotometric measurement 
of hydrogen sulfide released from 
waste following reflux distillation 
under acidic conditions 

 
Determine 
concentration of 
reactive sulfides 

 
Ignitability 

 
SW-846 (1010, 1020, 1030)c or equivalent methodsd 

 
Pensky-Martens closed cup 
 
Setaflash closed cup 
 

 
Determine ignitablity 



 Document: LANL General 
Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 
 

 

 
2 

 

 
Parametera 

 
Method Numbers 

 
Test Methods 

 

 
Rationale 

Ignitability of solids 
 
pH 

 
SW-846 (9040B, 9041A, 9045C)c or equivalent methodsd 

 
pH electrometric measurement 
 
pH paper 
 
Soil and waste pH 

 
Determine corrosivity 

 



 
 
 
 
 Table B-14 (Continued) 
 
 Summary of Characterization Methods for Hazardous Waste 
 Document: LANL General 
Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 

 

 
3 

Refer to footnotes at end of table. 

aAmerican Society for Testing and Materials, 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds," ASTM 
D4547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 

bU.S. Environmental Protection Agency, 1991, "Soil Sampling and Analysis for Volatile Organic Compounds,@ EPA 154014-91001, Office of Research 
and Development. 

cU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,@ 
SW-846. 

dEquivalent methods subject to EPA approval may be substituted. 
eMethod being revised per the January 1998 SW-846 Draft Update IVA. 
fMethod being integrated into Method 7010, per the January 1998 SW-846 Draft Update IVA. 
gMethod being integrated into Method 7000B, per the January 1998 SW-846 Draft Update IVA. 
hSW-846, Section 7.3.4.2 contains specialized methods to determine if a sulfide-containing waste exhibits the reactivity characteristic. 
iAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. 

Environmental Protection Agency, 1994, AWaste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance 
Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
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 Table B-15 
 
 Summary of Characterization Methods for Mixed Low-Level Waste 
 

 
Parameter 

 
Method Numbers 

 
Test Method  

 
Rationale 

 
Solid Wastes 

 
Volatile organic compounds 
(VOC) in waste matrix: 
 
Spent halogenated 
solvents 
 
Spent nonhalogenated 
solvents 

 
ASTM Method D4547-91a 
U.S. EPA/540/4-91/001b 
 
SW-846 (1311, 8260B, 8275A)c or equivalent methodsd 

 
Total and/or toxicity 
characteristic leaching 
procedure (TCLP) 
 
VOC analysis by gas 
chromotography/mass 
spectrometry (GC/MS) 
 
SVOC analysis by thermal 
extraction/gas 
chromatography/mass 
spectrometry (TE/GC/MS) 
 
Acceptable Knowledgeh 

 
Determine total and/or 
TCLP and VOC 
concentration in samples 
of solid process residues 
and soils 

 
Semivolatile organic compounds 
(SVOC) in waste: 
 

 
SW-846 (1311 and 8270C)c,e or equivalent methodsd 

 
Total and/or TCLP 
 
SVOC analysis by GC/MS 
 
Acceptable Knowledgeh 

 
Determine total and/or 
TCLP and SVOC 
concentration in samples 
of solid process residues 
and soils 

 
Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
SW-846 
 
(1311, 6010B, 7060Af, 7061A)c 
(1311, 6010B, 7080Ag, 7081)c,f 
(1311, 6010B, 7130g, 7131A)c,f 
(1311, 6010B, 7190g, 7191)c,f 
(1311, 6010B, 7420g, 7421)c,f 
(1311, 7470B, 7471A)c,e 
(1311, 6010B, 7740f, 7741A, 7742)c 
(1311, 6010B, 7760Ag, 7761)c,f 

 
Total and/or TCLP 
 
Inductively-coupled plasma 
atomic emission 
spectroscopy 
 
Atomic absorption 
 
Manual cold vapor atomic 
absorption 

 
Determine total and/or 
TCLP concentration in 
samples of solid process 
residues and soils 



 Document: LANL 
General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 
 

 

 
2 

 

 
Parameter 

 
Method Numbers 

 
Test Method  

 
Rationale 

or equivalent methodsd  
Acceptable Knowledgeh 

 
Liquid Wastes 

 
VOCs in waste matrix: 
 
Spent halogenated 
solvents 
 
Spent nonhalogenated 
solvents 

 
ASTM Method D4547-91a 
EPA/540/4-91/001b 
 
SW-846 (1311 and 8260B)c or equivalent methodsd 

 
Total and/or TCLP 
 
VOC analysis by GC/MS 

 
Determine total and/or 
TCLP and VOC 
concentration in samples 
of liquid 

 
SVOCs in waste: 
 

 
SW-846 (1311 and 8270B)c,e or equivalent methodsd 

 
Total and/or TCLP 
 
SVOC analysis by GC/MS 

 
Determine total and/or 
TCLP and SVOC 
concentration in samples 
of liquid 

 
Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
SW-846 
 
(1311, 6010B, 7060Af, 7061A)c 
(1311, 6010B, 7080Ag, 7081)c,f 
(1311, 6010B, 7130g, 7131A)c,f 
(1311, 6010B, 7190g, 7191)c,f 
(1311, 6010B, 7420g, 7421)c,f 
(1311, 7470B, 7471A, 7472)c,e 
(1311, 6010B, 7740f, 7741A, 7742)c 
(1311, 6010B, 7760Ag, 7761)c,f 
or equivalent methodsd 

 
Total and/or TCLP 
 
Inductively-coupled plasma 
atomic emission 
spectroscopy 
 
Atomic absorption 
 
Manual cold vapor atomic 
absorption 
 
Anodic stripping 
voltammetry 

 
Determine total and/or 
TCLP concentration in 
samples of liquid 

 
Liquid Wastes (Continued) 

 
Ignitability 

 
SW-846 (1010 and 1020A)c or equivalent methodsd 

 
Pensky-Martens closed cup 
 
Setaflash closed cup 

 
Determine ignitability 

 
aAmerican Society for Testing and Materials, 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,@ ASTM 
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D4547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 
bU.S. Environmental Protection Agency, 1991, "Soil Sampling and Analysis for Volatile Organic Compounds,@ EPA 154014-91991, Office of Research 

and Development. 
cU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
dEquivalent methods, subject to EPA approval, may be substituted. 
eMethod being revised per the January 1998 SW-846 Draft Update IVA. 
fMethod being integrated into Method 7010, per the January 1998 SW-846 Draft Update IVA. 
gMethod being integrated into Method 7000B, per the January 1998 SW-846 Draft Update IVA. 
hAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. 

Environmental Protection Agency, 1994, AWaste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance 
Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
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 Table B-16 
 
 Summary of Characterization Methods for Mixed TRU Waste 
 
 

Parameter 

 
Method Numbers 

 
Test Methods 

 

 
Rationale 

 
Storage 

 
Physical Waste Form 

 
 

 
Waste inspection procedures 
 
Visual examination 
 
Acceptable Knowledgeh 

 
Verify waste container 
contents 

 
Volatile organic compounds 
(VOC) in waste matrix: 
 
Spent halogenated 
solvents 
 
Spent nonhalogenated 
solvents 

 
ASTM Method D4547-91a 
U.S. EPA/540/4-91/001b 
 
SW-846 (1311, 8260B, 8275A)c or equivalent methodsd 

 
Total and/or toxicity 
characteristic leaching 
procedure (TCLP) 
 
VOC analysis by gas 
chromotography/mass 
spectrometry (GC/MS) 
 
SVOC analysis by thermal 
extraction/gas 
chromatography/mass 
spectrometry (TE/GC/MS) 
 
Acceptable Knowledgeh 

 
Determine the 
presence or absence 
of VOC in samples 

 
Semivolatile organic compounds 
(SVOC) in waste 

 
SW-846 (1311 and 8270C)c,e or equivalent methodsd 

 
Total and/or TCLP 
 
SVOC analysis by GC/MS 
 
Acceptable Knowledgeh 

 
Determine the 
presence or absence 
of SVOC in samples 

 
Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

 
SW-846 
 
(1311, 6010B, 7060Af, 7061A)c 
(1311, 6010B, 7080Ag, 7081)c,f 
(1311, 6010B, 7130g, 7131A)c,f 
(1311, 6010B, 7190g, 7191)c,f 
(1311, 6010B, 7420g, 7421)c,f 
(1311, 7470B, 7471A, 7472)c,e 
(1311, 6010B, 7740f, 7741A, 7742)c 
(1311, 6010B, 7760Ag, 7761)c,f 

 
Total and/or TCLP 
 
Inductively-coupled plasma 
atomic emission spectroscopy 
 
Atomic absorption 
 
Manual cold vapor atomic 
absorption 
 

 
Determine total and/or 
TCLP concentration in 
samples 
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Parameter 

 
Method Numbers 

 
Test Methods 

 

 
Rationale 

Silver or equivalent methodsd Anodic stripping voltammetry 
 
Acceptable Knowledgeh 

 
Ignitability 

 
SW-846 (1010, 1020A, 1030)c or equivalent methodsd 

 
Pensky-Martens closed cup 
 
Setaflash closed cup 
 
Ignitabililty of Solids 

 
Determine ignitability 

 
pH 

 
SW-846 (9040B, 9041A, 9045C)c or equivalent methodsd 

 
pH electrometric 
measurement 
 
pH paper 
 
Soil and waste pH 

 
Determine corrosivity 

 
Treatment 

 
Physical Waste Form 

 
 

 
Waste inspection procedures 
 
Visual examination 
 
Acceptable Knowledgeh  

 
Verify waste container 
contents 

 
Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
SW-846 
 
(1311, 6010B, 7060Af, 7061A)c 
(1311, 6010B, 7080Ag, 7081)c,f 
(1311, 6010B, 7130g, 7131A)c,f 
(1311, 6010B, 7190g, 7191)c,f 
(1311, 6010B, 7420g, 7421)c,f 
(1311, 7470B, 7471A, 7472)c,e 
(1311, 6010B, 7740, 7741A, 7742)c 
(1311, 6010B, 7760Ag, 7761)c,f 
or equivalent methodsd 

 
Total and/or TCLP 
 
Inductively-coupled plasma 
atomic emission spectroscopy 
 
Atomic absorption 
 
Manual cold vapor atomic 
absorption 
 
Anodic stripping voltammetry 
 
Acceptable knowledgeh 

 
Determine total and/or 
TCLP metals 
concentration in 
samples 

 
pH 

 
SW-846 (9040B, 9041A, 9045C)c or equivalent methodsd 

 
pH electrometric 
measurement 
 
pH paper 
 

 
Determine corrosivity 
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Parameter 

 
Method Numbers 

 
Test Methods 

 

 
Rationale 

Soil and waste pH 
 
aAmerican Society for Testing and Materials, 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,@ ASTM 

D4547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 
bU.S. Environmental Protection Agency, 1991, "Soil Sampling and Analysis for Volatile Organic Compounds,@ EPA 154014-91001, Office of Research 

and Development. 
cU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
dEquivalent methods, subject to EPA approval, may be substituted. 
eMethod being revised per the January 1998 SW-846 Draft Update IVA. 
fMethod being integrated into Method 7010, per the January 1998 SW-846 Draft Update IVA. 
gMethod being integrated into Method 7000B, per the January 1998 SW-846 Draft Update IVA. 
hAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. 

Environmental Protection Agency, 1994, AWaste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance 
Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
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 Table B-17 
 
 Summary of Characterization Methods for 
 High Explosives (HE) Waste and HE-Contaminated Waste 
 

 
Parameters 

 
Method Numbers 

 
Test Method 

 
Rationale 

 
HE in the Waste 

 
SW-846 
(8330)a 

 
High Performance Liquid 
Chromotography 

 
Determine HE 
concentrations directly in 
homogeneous materials. 

 
 

 
 

 
DX-2 Spot Test, DeTech 

 
Determine if HE is present 
in the waste stream. 

 
 

 
 

 
Acceptable Knowledgeb 

 
If all surfaces cannot be 
directly tested and the 
waste object was potentially 
contaminated with HE 
during its use. 

 
aU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods," SW-846. 
bAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of 

analysis, U.S. Environmental Protection Agency, 1994, "Waste Analysis at Facilities that Generate, Treat, Store, and 
Dispose of Hazardous Waste, A Guidance Manual," OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of 
Solid Waste and Emergency Response, Washington, D.C. 
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 Table B-18 
 
 Summary of Characterization Methods for Ash Generated by Open Burninga 
 

 
Parameters 

 
Method Numbers 

 
Test Method  

 
Rationale 

 
Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
SW-846 
 
(3051, 1311, 6010B, 7060Ae, 7061A)b 
(3051, 1311, 6010B, 7080Ad, 7081A)b,e 
(3051, 1311, 6010B, 7030d, 7031A)b,e 
(3051, 1311, 6010B, 7090d, 7091)b,e 
(3051, 1311, 6010B, 7420d, 7421)b,e 
(1311, 7470A, 7471A)b 
(3051, 1311, 6010A, 7740e, 7741A, 7742)b 
(3051, 1311, 6010A, 7760Ad, 7761)b,e 
or equivalent methodsc 

 
Total and/or toxicity 
characteristic leaching 
procedure (TCLP) 
 
Inductively-coupled plasma 
atomic emission 
spectroscopy 
 
Atomic absorption 
 
Manual cold vapor atomic 
absorption 
 
Acceptable Knowledgef 

 
Determine total and/or 
TCLP metals 
concentrations in 
samples of solid process 
residues 

 
aAsh generated by open burning is characterized for all TCLP metals. 
bU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-84, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, U.S. Government Printing Office, Washington, 
D.C.. 

cEquivalent methods, subject to EPA approval, may be substituted. 
dMethod being integrated into Method 7000B, per the January 1998 SW-846 Draft Update IVA. 
eMethod being integrated into Method 7010, per the January 1998 SW-846 Draft Update IVA. 
fAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. 

Environmental Protection Agency, 1994, AWaste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance 
Manual,@ OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C. 
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 Attachment B-1 
 
 Waste Management Units at Los Alamos National Laboratorya 
 

 
Unit Location 

 
Unit Type 

 
Waste Types Managedb 

 
TA-3-29, Rooms 9010, 
9020, 9030 

 
Storage - container 

 
Hazardous Waste (HW), Mixed Low-Level 
Waste (MLLW), Mixed Transuranic Waste 
(MTRUW) 

 
TA-14, Burn Cage 

 
Treatment - Open Burning (OB) 

 
High Explosives (HE)-Contaminated waste 

 
TA-14, Detonation area 

 
Treatment - Open Detonation (OD) 

 
HE and HE-Contaminated waste 

 
TA-15-184 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-16-88 

 
Storage - container 

 
HW, MLLW 

 
TA-16-387 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-388 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-394 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-399 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-401 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-406 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-36-8 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-39-6 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-39-57 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-50-1, Decon Ops 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-50-1, 59 

 
Storage - container 

 
MTRUW 

 
TA-50-1, 60A 

 
Treatment - cementation 

 
HW, MLLW, MTRUW 

 
TA-50-37 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-50-69, Indoor Area 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-50-69, Outdoor Area 

 
Storage - container 

 
HW, MLLW, MTRUW 
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Unit Location 

 
Unit Type 

 
Waste Types Managedb 

TA-50-114 Storage - container HW, MLLW, MTRUW 
 
TA-54, L 

 
Storage - container 

 
HW, MLLW 

 
TA-54, G 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-54, West 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55-4, Basement 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55-185 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55, Storage Pad 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55-4, 401 

 
Storage - tanks 

 
MTRUW 

 
TA-55-4, 401 

 
Treatment - cementation 

 
MTRUW 

 
aWaste management units active or proposed as of September 1998. 
bWaste types managed or planned to be managed as of September 1998. 
 



 Attachment B-1 
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 Attachment B-1 
 
 Waste Management Units at Los Alamos National Laboratorya 
 

 
Unit Location 

 
Unit Type 

 
Waste Types Managedb 

 
TA-3-29, Rooms 9010, 
9020, 9030 

 
Storage - container 

 
Hazardous Waste (HW), Mixed Low-Level 
Waste (MLLW), Mixed Transuranic Waste 
(MTRUW) 

 
TA-14, Burn Cage 

 
Treatment - Open Burning (OB) 

 
High Explosives (HE)-Contaminated waste 

 
TA-14, Detonation area 

 
Treatment - Open Detonation (OD) 

 
HE and HE-Contaminated waste 

 
TA-15-184 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-16-88 

 
Storage - container 

 
HW, MLLW 

 
TA-16-387 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-388 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-394 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-399 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-401 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-16-406 

 
Treatment - OB 

 
HE and HE-Contaminated waste 

 
TA-36-8 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-39-6 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-39-57 

 
Treatment - OD 

 
HE and HE-Contaminated waste 

 
TA-50-1, Decon Ops 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-50-1, 59 

 
Storage - container 

 
MTRUW 

 
TA-50-1, 60A 

 
Treatment - cementation 

 
HW, MLLW, MTRUW 

 
TA-50-37 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-50-69, Indoor Area 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-50-69, Outdoor Area 

 
Storage - container 

 
HW, MLLW, MTRUW 

   



 Document: LANL General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 
 

 

 
2 

 

 
Unit Location 

 
Unit Type 

 
Waste Types Managedb 

TA-50-114 Storage - container HW, MLLW, MTRUW 
 
TA-54, L 

 
Storage - container 

 
HW, MLLW 

 
TA-54, G 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-54, West 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55-4, Basement 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55-185 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55, Storage Pad 

 
Storage - container 

 
HW, MLLW, MTRUW 

 
TA-55-4, 401 

 
Storage - tanks 

 
MTRUW 

 
TA-55-4, 401 

 
Treatment - cementation 

 
MTRUW 

 
aWaste management units active or proposed as of September 1998. 
bWaste types managed or planned to be managed as of September 1998. 
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 APPENDIX C 
 INSPECTION PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart V, 264.15, revised January 1, 1997 [1-1-97], "General Inspection 
Requirements," this appendix presents inspection requirements applicable to all currently existing 
hazardous or mixed waste management units at Los Alamos National Laboratory (LANL) that are 
included in technical area (TA)-specific permit applications, permit modification requests, or permit 
renewal documents, unless explicitly provided in those documents (e.g., the ATechnical Area 55 
Part B Permit Application,@ Revision 0.0 [LANL, 1996]).  Pursuant to 20 NMAC 4.1, Subpart V, 

264.15(a) [1-1-97], inspection schedules for the units have been developed to identify equipment 
malfunctions and deterioration, operator errors, and discharges that might cause or lead to a 
release of hazardous or mixed waste and pose a threat to human health and the environment.  
As specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(5) [1-1-97], this inspection plan, which 
presents general inspection schedules, is being submitted with this permit application.  
Inspections will be conducted often enough to identify problems in time to correct them before 
they harm human health or the environment. 
 
C.1 GENERAL INSPECTION SCHEDULES AND REQUIREMENTS [20 NMAC 4.1, Subpart IX, 

270.14(b)(5) and 20 NMAC 4.1, Subpart V, 264.15(b) and (c)] 
In accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(5), and 
20 NMAC 4.1, Subpart V, 264.15(b)(1) [1-1-97], a written inspection schedule has been 
developed at LANL.  This schedule will be followed for the inspection of monitoring equipment, 
safety and emergency equipment, security devices, and operating and structural equipment that 
are important to preventing, detecting, and responding to environmental or human health hazards. 
 Inspections may be conducted at any time during the applicable day or week, as specified in the 
inspection schedule.  A copy of this inspection plan, which includes inspection schedules, will be 
maintained by LANL's Hazardous and Solid Waste Group (ESH-19) and by the site operator (i.e., 
the division or operating group that is responsible for or manages the unit), as required in 20 
NMAC 4.1, Subpart V, 264.15(b)(2) [1-1-97]. 
 
Inspection schedules outlining the items to be addressed on LANL's Hazardous and Mixed Waste 
Facility Inspection Record Form (IRF) and inspection frequencies for the unit types addressed in 
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TA-specific permit applications, permit modification requests, or permit renewal documents are 
provided in Sections C.2 through C.9.  The IRF and instructions for its completion are provided 
for informational purposes only as Figure C-1 of this appendix; the form is subject to change.  
Pursuant to 20 NMAC 4.1, Subpart V, 264.15(b)(3) [1-1-97], the IRF lists the types of problems to 
be looked for during an inspection.  The activities discussed below are addressed according to 
the specified regulatory requirements as well as to existing LANL inspection requirements for 
hazardous and mixed waste units. 
 
C.1.1 Inspection Records [20 NMAC 4.1, Subpart V, 264.15(d)] 
Inspection training is provided through LANL's Environment, Safety, and Health Training Group.  
After training, personnel assigned from the division or operating group that is responsible for or 
manages the unit will conduct inspections and record the information on IRFs or equivalent forms. 
 The division or operating group responsible for or managing the unit will retain the original 
inspection records for a minimum of three years from the date of inspection.  The inspection 
records will be available for review in the event that the New Mexico Environment Department or 
the U.S. Environmental Protection Agency inspects the facility for compliance with inspection 
requirements. 
 
If necessary, LANL may modify the IRF or develop a form equivalent to it.  Because the IRF is a 
comprehensive form, not all sections of the form apply to all units.  The IRF encompasses 
20 NMAC 4.1, Subpart V, Part 264 [1-1-97], requirements for permitted hazardous and mixed 
waste units; and additional requirements directed by LANL policy.  Instructions included with the 
IRF provide specific guidance for each inspection item listed. 
 
The IRF or equivalent form will be completed according to the daily and/or weekly schedules 
provided in Sections C.2 through C.9.  Inspections will be conducted and recorded in Parts I and 
II of the IRF for each working day or week that waste is opened, moved, received, stored, treated, 
or removed, as appropriate.  For each working day that waste is not opened, moved, received, 
treated, or removed, a check mark will be placed in the "No Use" block in Part I.  Alternatively, 
other records, such as a memo to file, may be used to document a condition of no use. 
 
For every item requiring inspection, a response indicating the condition of each item must be 
entered in the column under the appropriate day of the week.  Responses may include "OK", 
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"NA" (Not Applicable), or "AR" (Action Required).  If the response is AR, the action required must 
be noted in Part II of the IRF.  If more than one AR is listed, ARs should be numbered.  All ARs 
must be identified and noted, even if corrected immediately by the inspector.  If inspection results 
indicate that corrective measures are warranted, any and all actions taken (along with time, date, 
and other pertinent information) will be recorded in Part II of the IRF and the AR noted on all 
subsequent IRFs until corrective measures are completed.  Only after corrective measures have 
been completed and recorded on an IRF can an OK be entered in the "Condition" column on the 
IRF. 
 
C.1.2 Inspection Frequency [20 NMAC 4.1, Subpart V, 264.15(b)(4)] 
Inspection frequencies relevant to the unit types addressed in TA-specific permit applications, 
permit modification requests, or permit renewal documents are presented in Sections C.2 through 
C.9 of this appendix.  Inspection frequencies may be increased at LANL's discretion, or if 
unexpected malfunctions occur or an accelerated deterioration rate of containers, secondary 
containment systems, and/or equipment is detected. 
 
C.1.3 Actions Resulting From Inspections [20 NMAC 4.1, Subpart V, 264.15(c)] 
If any defects, deterioration, damage, or potential hazards are discovered during an inspection, 
appropriate corrective measures (e.g., transfer of waste from a defective container to an 
appropriate container in good condition, repair or replacement of nonfunctioning equipment and/or 
systems, or removal of any accumulated liquids) will be completed on a schedule which ensures 
that the problem does not lead to an environmental or human health hazard.  Any action taken in 
response to an inspection will be noted on the IRF. 
 
If a hazardous condition is imminent or has already occurred, an assessment of the condition will 
be made immediately, followed by appropriate remedial action.  The condition will be assessed by 
the division or operating group that is responsible for or manages the unit.  If this assessment 
indicates that human health or the environment may be adversely affected, the contingency plan 
(Appendix E of this document) may be implemented.  The contingency plan discusses the 
appropriate responses to emergency situations.  Evacuation determinations will be made as 
outlined in Table E-4 of the contingency plan.  In the event the contingency plan is implemented, 
any sampling, decontamination, and verification will be conducted as specified in that plan.  If the 
condition is such that the contingency plan is not implemented, remedial action will be defined and 
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documented by the division or operating group that is responsible for or manages the unit. 
 
C.2 INSPECTION SCHEDULE AND REQUIREMENTS FOR CONTAINER STORAGE AREAS 

[20 NMAC 4.1, Subpart V, 264.15(b) and 264.174] 
Container storage areas are inspected according to the schedule provided below.  Inspection 
frequencies are adequate based on the deterioration rates of equipment/systems and the 
probability of harm to human health or the environment if failure of the equipment/systems occurs, 
or any operator error goes undetected between inspections. 
 
C.2.1 On Day(s) of Waste Handling 
Inspections will be conducted every day that waste handling occurs, with special attention placed 
on areas subject to spills, such as loading and unloading areas.  Waste handling includes when 
waste is received at, moved or opened within, treated at, or removed from a container storage 
area.  For inspections of container storage areas, the following items will be addressed, as 
appropriate: 
 
C General information 
C Secondary containment structures 
C Run on/off control 
C Covers/lids of containers 
C Labels 
C Accumulation start date 
C Compatibility 
C Structural integrity of containers 
C (Un)loading area 
C Presence and condition of shaft cover 

  
C.2.2 Weekly 
Weekly inspections of container storage areas will be conducted every week that waste remains 
in storage.  These weekly inspections will address the following items, as appropriate: 
 
C General information 
C Communications equipment 
C Warning signs 
C Security 
C Work surfaces/floors 
C Spill/fire equipment 
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C Eyewashes/safety showers 
C Wind sock 
C Secondary containment structures 
C Run on/off control 
C Covers/lids of containers 
C Labels 
C Accumulation start date 
C Compatibility 
C Structural integrity of containers 
C Un(loading) area 
C Aisle space/stacking 
C Pallets/raised containers 
C Presence and condition of shaft cover 

  
C.3 INSPECTION SCHEDULE AND REQUIREMENTS FOR TANK SYSTEMS [20 NMAC 4.1, 

Subpart V, 264.15(b), 264.193(i), and 264.195] 
Resource Conservation and Recovery Act (RCRA)-regulated tank systems are inspected 
according to the schedule provided below.  The inspection frequency is adequate based on the 
deterioration rate of equipment/systems and the probability of adverse impact to human health or 
the environment if failure of the equipment/systems or any operator error goes undetected 
between inspections. 
 
C.3.1 Daily (During Operation) 
Tank systems (including ancillary equipment) will be inspected at least once each operating day.  
An operating day includes when waste is added to or emptied from a tank, or when tank treatment 
is conducted.  Tank systems will be inspected for the items listed below, as appropriate: 
 
C General information 
C Secondary containment structures 
C Labels 
C Structural integrity of tanks and ancillary equipment 
C (Un)loading areas 
C Aboveground portions of tank systems to detect corrosion or releases of waste and to detect 

any possible malfunctions to overfill/spill control equipment, tank monitoring and leak 
detection systems, and data from these systems 

C Proper operating condition of treatment tank (if applicable) 
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C.3.2 Weekly 
Weekly inspection requirements for tank systems include the following items, as appropriate: 
 
C General information 
 
C Communications equipment 
 
C Warning signs 
 
C Security 
 
C Work surfaces/floors 
 
C Spill/fire equipment 
 
C Eyewashes/safety showers 
 
C Wind sock, if applicable 
 
C Secondary containment structures 
 
C Run on/off controls, if applicable 
 
C Labels 
 
C Accumulation start date, if appropriate 
 
C Structural integrity of tanks and ancillary equipment 
 
C (Un)loading areas 
 
C Aboveground portions of tank systems to detect corrosion or releases of waste, overfill/spill 

control equipment, tank monitoring and leak detection systems, and data from these systems 
 
C Proper operating condition of treatment tank (if applicable) 

 
C.3.3 Annually 
In accordance with 20 NMAC 4.1, Subpart V, 264.193(i) [1-1-97], an annual assessment of the 
overall condition of a tank system that does not have secondary containment will be performed by 
an independent, qualified registered professional engineer.  The assessment procedure must be 
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adequate to detect obvious cracks, leaks, and corrosion or erosion that may lead to cracks and 
leaks.  Stored waste must be removed from the tank, if necessary, to allow the condition of all 
internal tank surfaces to be assessed.  The frequency of these assessments must be based on 
the material of construction of the tank and its ancillary equipment, the age of the system, the type 
of corrosion or erosion protection used, the rate of corrosion or erosion observed during the 
previous inspection, and the characteristics of the waste being stored or treated. 
 
C.4 INSPECTION SCHEDULE AND REQUIREMENTS FOR OPEN BURNING/OPEN 

DETONATION UNITS [20 NMAC 4.1, Subpart V, 264.15(b) and 264.602] 
Open burning/open detonation units are inspected according to the schedule provided below.  
Inspection frequencies are adequate based on the deterioration rates of equipment/systems and 
the probability of harm to human health or the environment if failure of the equipment/systems 
occurs, or any operator error goes undetected between inspections. 
 
C.4.1 On Day of Treatment 
Inspections will be conducted every day of operation (i.e., every day that open burning/open 
detonation occurs).  For inspections conducted on the day of treatment at open burning/open 
detonation units, the following items will be addressed, as appropriate: 
 
C General information 
C Secondary containment structures (if applicable) 
C Detonation pad run on/off control 
C (Un)loading area 
C Overall condition 

 
Monitoring controls, emergency shutdown controls, and alarms or warning systems associated 
with the open burning/open detonation units will be inspected and/or tested for proper operating 
condition prior to the initiation of treatment at the units. 
 
C.4.2 Weekly 
Weekly inspections of open burning/open detonation units will be conducted if no treatment will 
occur during that week or when waste is present on the treatment unit and awaiting treatment.  
Weekly inspections will address the following items, as appropriate: 
 
C General information 
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C Communications equipment 
C Warning signs 
C Security 
C Work surfaces 
C Spill/fire equipment 
C Eyewashes/safety showers 
C Wind sock (if applicable) 
C Secondary containment structures (if applicable) 
C Detonation pad run on/off control 
C (Un)loading area 
C Overall condition 

C.5 INSPECTION SCHEDULE AND REQUIREMENTS FOR CEMENTATION UNITS [20 NMAC 
4.1, Subpart V, 264.15(b) and 264.602] 

Cementation units will be inspected according to the schedule provided below.  The inspection 
frequency is adequate based on the deterioration rate of equipment/systems and the probability of 
harm to human health or the environment if failure of the equipment/systems or any operator error 
goes undetected between inspections. 
 
C.5.1 Daily (During Operation) 
Cementation units for treatment by solidification will be inspected each operating day (i.e., when 
waste is treated in the unit).  For the daily inspection of the cementation unit, the following items 
will be addressed, as appropriate. 
 
C General information 
C Warning signs 
C Work surfaces/floors 
C Secondary containment structures 
C Covers/lids of containers 
C Labels 
C (Un)loading area 
C Structural integrity of cementation unit 

 
C.5.2 Weekly 
Weekly inspections of cementation units will be conducted if no treatment will occur during that 
week.  Weekly inspections will address the following items, as appropriate: 
 
C General information 
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C Communications equipment 
C Warning signs 
C Security 
C Work surfaces/floors 
C Spill/fire equipment 
C Eyewashes/safety showers 
C Secondary containment structures 
C Covers/lids of containers 
C Labels 
C (Un)loading area 
C Structural integrity of cementation unit 

C.6 INSPECTION AND MONITORING FOR UNITS SUBJECT TO SUBPART AA 
REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, Subpart AA] 

Inspection and monitoring requirements for units subject to 20 NMAC 4.1, Subpart V, Part 264, 
Subpart AA [1-1-97], are addressed in Attachment C of TA-specific permit applications, permit 
modification requests, or permit renewal documents. 
 
C.7 INSPECTION AND MONITORING FOR UNITS SUBJECT TO SUBPART BB 

REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, Subpart BB] 
Inspection and monitoring requirements for units subject to 20 NMAC 4.1, Subpart V, Part 264, 
Subpart BB [1-1-97], are addressed in Attachment C of TA-specific permit applications, permit 
modification requests, or permit renewal documents. 
 
C.8 INSPECTION AND MONITORING FOR UNITS SUBJECT TO SUBPART CC 

REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, Subpart CC] 
Inspection and monitoring requirements for units subject to 20 NMAC 4.1, Subpart V, Part 264, 
Subpart CC [1-1-97], are addressed in Attachment C of TA-specific permit applications, permit 
modification requests, or permit renewal documents. 
 
C.9 INSPECTION AND MONITORING FOR UNITS SUBJECT TO SUBPART DD 

REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, Subpart DD] 
Inspection and monitoring requirements for units subject to 20 NMAC 4.1, Subpart V, Part 264, 
Subpart DD [1-1-97], are addressed in Attachment C of TA-specific permit applications, permit 
modification requests, or permit renewal documents. 
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C.10 REFERENCES 
LANL, 1996, ATechnical Area 55 Part B Permit Application,@ Revision 0.0, Los Alamos National 
Laboratory, Los Alamos, New Mexico. 
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 APPENDIX D 
 PERSONNEL TRAINING 
 
This section describes the personnel training program for Los Alamos National Laboratory (LANL) 
treatment, storage, and disposal facility (TSDF) workers.  Training requirements for TSDF 
personnel are specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart V, 264.16, revised January 1, 1997 [1-1-97], "Personnel Training," and 
are included in this document, required by 20 NMAC 4.1, Subpart IX, 270.14(b)(12) [1-1-97].  The 
primary objective of the training program is to prepare personnel to operate and maintain safely 
those areas managing hazardous and/or mixed waste, in accordance with 20 NMAC 4.1, 
Subpart V, Part 264 [1-1-97].  This training program applies to all employees of the U.S. 
Department of Energy, the University of California, and any subcontractors who work regularly at 
LANL TSDFs and manage hazardous and/or mixed waste.  The degree of training varies with the 
job duties. 
 
D.1 HAZARDOUS AND MIXED WASTE MANAGEMENT/RESPONSIBILITIES 
Waste management activities and responsibilities at specific hazardous and/or mixed waste 
management units are handled by the appropriate LANL division or group.  Waste management 
groups within the Environmental Management (EM) Division are responsible for most centralized 
waste management activities at LANL.  The Hazardous and Solid Waste Group (ESH-19) is 
responsible for providing waste management regulatory guidance to all LANL personnel and 
operations.  Other personnel at LANL that may provide assistance in various waste management 
activities are discussed in the following paragraph and in Appendix E of this document. 
 
Laboratory-contracted support services (e.g., Johnson Controls Northern New Mexico [JCNNM]) 
provide trained personnel to assist in waste-handling activities.  Personnel in the Health Physics 
Operations Group, the Occupational Medicine Group, the Industrial Hygiene and Safety Group, 
the Criticality Safety Group, the Occurrence Investigation Group, the Hazardous Materials 
Response Group (ESH-10), the Air Quality Group, the Water Quality and Hydrology Group, the 
Ecology Group, and personnel in ESH-19 are trained in their respective specialties to provide 
emergency response support.  Protection Technology Los Alamos (PTLA) is responsible for 
LANL security, and provides workers trained in traffic and site-access control. 
 



 Document: LANL General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 
 

 

 
D-2 

 

The Emergency Management and Response (EM&R) Office provides emergency planning and 
response at LANL and has the overall responsibility for LANL's Emergency Management Plan 
(EMP) training.  The Environment, Safety, and Health Division Training Group (ESH-13) is 
responsible for developing and delivering LANL-wide environment, safety, and health (ES&H) 
training.  Courses on hazardous and/or mixed waste are designed with substantial input from 
ESH-19 and EM waste management groups, and other subject matter experts, as appropriate. 
 
D.2 TRAINING CONTENT, FREQUENCY, AND TECHNIQUES [20 NMAC 4.1, Subpart IX, 

270.14(b)(12) and 20 NMAC 4.1, Subpart V, 264.16(a), (b), (d), and (e)] 
The training program instituted at LANL includes a combination of LANL-wide courses, 
facility-specific training, and on-the-job training (OJT).  LANL-wide courses are provided internally 
or through external vendors and are usually classroom-based.  Facility-specific training may be 
developed and delivered within a particular TSDF, and OJT consists of supervised and 
documented training focused primarily on procedures performed by individual workers.  Each of 
these types of training is described briefly in Sections D.2.1 through D.2.3.  All LANL employees 
and LANL contract and support personnel who handle hazardous and/or mixed waste at TSDFs 
receive the appropriate level of training within six months of their date of hire or transfer for work 
at a TSDF.  Personnel will not work in unsupervised waste handling positions at TSDFs until they 
have successfully completed the appropriate level of training for their positions and 
responsibilities. 
 
Records of LANL-wide training currently sponsored or administered by ESH-13 are entered by 
that group into the Employee Development System (EDS), the official LANL training database.  
These records document that the required training has been successfully completed by the 
worker.  Training records of former workers are kept for at least three years from the date that 
they last worked at the TSDF.  It is required that records documenting successful completion of 
facility-specific, on-the-job, or externally provided training be kept by the sponsoring LANL 
organization.  LANL will maintain, at a minimum, hard or electronic copies of TSDF training 
records for currently employed workers until the TSDF closes. 
 
Table D-1 presents components of the LANL-wide training program as administered through 
ESH-13.  This table includes a listing of the relevant training courses, a summary of topics, and a 
designation of the relevant courses for each job category.  Categories of workers presented in 
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Table D-1 include TSDF hazardous/mixed waste workers, managers and supervisors of TSDF 
hazardous/mixed waste workers, emergency responders, and uncontrolled area potential release 
site workers.  Table D-2 summarizes the components of facility-specific training and OJT that 
workers receive, as applicable.  Each training element has been designed to ensure that every 
worker involved in hazardous and/or mixed waste handling operations is properly trained in the 
procedures relevant to the positions in which they are employed.  Tracking the completion of 
training is possible through the EDS training plans.  If a worker is no longer involved in hazardous 
and/or mixed waste handling operations, continued training to meet the components of the 
relevant hazardous waste management program is not required. 
 
TSDF Hazardous/Mixed Waste Workers are responsible for handling hazardous/mixed wastes at 
a TSDF.  In addition, they are responsible for assisting in TSDF spill and emergency response 
activities, as required. 
 
Managers and Supervisors of TSDF Hazardous/Mixed Waste Workers are directly responsible for 
day-to-day operations related to TSDF waste management activities.  They are also responsible 
for assuring that personnel safety and training requirements are met. 
 
Emergency Responders are trained emergency response personnel (e.g., ESH-10, Technical 
Area 55 Emergency Response Team) that respond to emergencies (e.g., spills, fires, explosions) 
involving hazardous and/or mixed wastes.  Emergency Responders also provide support for 
emergency response activities. 
 
Uncontrolled Area Potential Release Site Workers conduct investigations and remedial activities 
at potential release sites.  They are also responsible for proper waste management from 
generation to disposal, including waste characterization, treatment, and storage. 
 
Training materials of LANL-wide training courses are on file in the ES&H Training Center and are 
available for review by all hazardous/mixed waste management and handling personnel, 
emergency response personnel, and regulatory agencies.  Course content will be reviewed 
annually and updated as required to remain current with hazardous waste management 
regulations.  Alternative forms of training (e.g., paper-based self-study courses, computer-based 
training) may be taken to meet specific training requirements.  Such alternate forms of training 
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must be approved by ESH-13 personnel and be determined to be equivalent in content to more 
traditional classroom-based training courses.  Files listing the requisite skills, education, and 
training for workers who handle hazardous and/or mixed waste and the duties and responsibilities 
for each job description, as well as the name of each worker filling a job description, are 
maintained at LANL, as required by 20 NMAC 4.1, Subpart V, 264.16(d)(2) [1-1-97]. 
 
D.2.1 LANL-Wide Courses 
Hazardous waste management courses for TSDF personnel include Resource Conservation and 
Recovery Act (RCRA) Personnel Training, RCRA Refresher training, and Waste Generation 
Overview.  Additional LANL-wide courses may be required for specific job functions. 
 
The RCRA Personnel Training course provides an overview of state and federal hazardous waste 
management regulations and emphasizes compliance with the RCRA requirements that apply to 
job-related activities, such as the safe handling of hazardous and mixed waste.  Instructors are 
trained in hazardous and mixed waste management programs and procedures and in RCRA (42 
United States Code [USC] 6901 et seq.).  ESH-13, with guidance from ESH-19, provides an 
annual refresher of applicable hazardous waste management requirements.  TSDF personnel 
who handle hazardous and/or mixed waste and/or clean up spills or releases of hazardous and/or 
mixed waste at TSDFs and the managers and supervisors of these workers also receive 
instruction on appropriate topics listed in Table D-1.  In addition, personnel responsible for 
shipping or transporting hazardous and/or mixed waste require supplementary training, as 
necessary. 
 
D.2.2 Facility-Specific Training [20 NMAC 4.1, Subpart V, 264.16(a)(3)] 
Waste-handling personnel will participate in facility-specific training at their particular work 
locations, as appropriate.  Table D-2 addresses program requirements that ensure that 
hazardous and mixed waste management and handling personnel know the specific requirements 
for their particular facilities and are able to respond effectively to emergencies.  Personnel will 
become familiar with emergency procedures, equipment, and systems at their particular facility, 
including emergency and monitoring equipment use, inspection, repair, and replacement, as 
appropriate.  In addition, they will receive instruction on contingency plan contents and 
implementation (as they apply to their particular facility) including, but not limited to, 
communications or alarm systems, response to fires and explosions at their facility, key 
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parameters for automatic waste-feed cutoff systems, shutdown of facility operations, and 
response to groundwater contamination incidents. 
 
D.2.3 On-the-Job Training 
Supervised and documented OJT may be developed and delivered by supervisors or other 
subject matter experts who are able to evaluate worker proficiency and determine appropriate 
training for the procedures required of each function-specific position.  OJT topics may include 
implementation of facility-specific procedures, maintenance of operating records, reporting 
requirements, and TSDF-specific inspection requirements.  TSDF emergency response 
personnel receive TSDF-specific training regarding emergency response and shutdown 
procedures at the TSDF to which they are assigned. 
 
D.2.4 Training Coordinator [20 NMAC 4.1, Subpart V, 264.16(a)(2)] 
The ESH-13 Group Leader directs the LANL-wide ES&H training program.  The Group Leader 
(or designee) serves as the Training Coordinator for LANL-wide waste management training.  
The Training Coordinator is trained in the operation of hazardous and mixed waste management 
facilities, waste management practices, and emergency procedures and is responsible for 
coordinating training courses. 
 
D.3 EMERGENCY TRAINING [20 NMAC 4.1, Subpart V, 264.16(a)(3) and (c)] 
If called upon by the EM&R Office, additional non-LANL emergency response personnel (e.g., 
JCNNM, PTLA) may assist the LANL Incident Commander at the scene of a hazardous or mixed 
waste emergency.  These workers are trained in their specialties (e.g., heavy equipment 
operation, hazardous material cleanups, traffic control, and security).  At all times during an 
emergency, these workers are coordinated by the Incident Commander in the Incident Command 
System or by the designated Emergency Manager, as appropriate.  Appendix E of this document 
(the Contingency Plan) provides a more detailed discussion of emergency procedures, personnel, 
and equipment. 
 
To ensure maximum protection of life and property and to mitigate the consequences of an 
emergency situation, TSDF personnel involved in waste handling and emergency response must 
be knowledgeable about appropriate building and operating area emergency procedures.  These 
workers receive training in TSDF-specific emergency procedures or participate in the LANL-wide 
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emergency training program.  Group leaders and immediate supervisors are responsible for 
ensuring that education and training in TSDF-specific emergency procedures are provided to all 
personnel under their supervision.  Training in TSDF-specific emergency procedures is given by 
the operating group.  Periodic exercises may be used to familiarize workers with emergency 
procedures.  Training may also be provided to workers through instructional displays or 
presentations and discussions in safety meetings. 
 
Immediate supervisors ensure that each new or transferred worker is informed on the general and 
specific emergency procedures related to the work area.  The immediate supervisor also ensures 
that each worker is advised of any changes to emergency procedures and that each worker is 
provided with an annual refresher of these procedures.  The organization that develops and 
delivers TSDF-specific emergency training maintains these training records. 
 
Specialized training is given to personnel assigned special functions or specific emergency duties. 
 Emergency response personnel are required to attend training on the implementation of the 
RCRA contingency plan (Appendix E), spill response, and Occupational Safety and Health 
Administration (OSHA) emergency response provisions.  The EM&R office provides training 
related to implementing LANL's EMP.  In addition, TSDF waste management and handling 
personnel participate in a training program in which they are instructed in emergency procedures 
pertinent to their work areas.  The operating group is responsible for providing this site-specific 
instruction. 
 
D.4 IMPLEMENTATION OF TRAINING PROGRAMS [20 NMAC 4.1, Subpart V, 264.16(b) and 

(c)] 
An introductory course, Waste Generation Overview, provides information needed to identify 
wastes that are subject to hazardous waste regulations in 20 NMAC 4.1, Subpart II [1-1-97].  The 
training defines hazardous waste and hazardous constituents (including hazardous components in 
mixed waste) and addresses the identification of hazardous waste and hazardous constituents. 
 
In addition to Waste Generation Overview, all TSDF workers who handle hazardous and/or mixed 
waste are required to complete RCRA Personnel Training and Hazardous Waste Operations and 
Emergency Response (HAZWOPER) Occasional Site Worker training.  They must also attend 
annual RCRA and HAZWOPER refresher courses.  These refresher courses are intended to 
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update personnel on LANL procedures and changes in RCRA (42 USC 6901 et seq.) provisions 
and 20 NMAC 4.1 regulations and to provide them with an overview of their introductory training.  
Line managers and group leaders are responsible for ensuring that personnel participate in the 
appropriate introductory and annual training courses. 
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 Table D-1 
 

Los Alamos National Laboratory-Wide Training Program Outline 
  

Coursesa 
 

TSDFb 
Hazardous/Mixed 

Waste Worker 

 
Manager/Supervisor of 
TSDF Hazardous/Mixed 

Waste Workers 

 
Emergency 
Responder 

 
Uncontrolled 

Area Potential Release 
Site Worker  

HAZWOPERc:  First Responder (Operations Level) 
(provides an overview of hazardous materials 
emergency response, including recognition and 
identification of hazardous materials and associated 
risks, required actions, and relationships with other 
emergency responders) 

 
 

 
 

 
Xd 

 
 

 
HAZWOPER:  General Site Worker (40 hours) 
(provides general information on hazardous waste 
operations and emergency response for general site 
workers engaged in corrective action, remediation, or 
decontamination and decommissioning activities) 

 
 

 
 

 
 

 
X 

 
HAZWOPER:  Occasional Site Worker (24 hours) 
(provides general information on hazardous waste 
operations and emergency response for occasional and 
regular site workers) 

 
X 

 
X 

 
 

 
 

 
HAZWOPER:  Refresher 
(provides general information on hazardous waste 
operations) 

 
X 

 
X 

 
X 

 
X 

 
RCRAe Personnel Training 
(includes an overview of the Code of Federal 
Regulations, Title 40, Parts 260-265, 268; the 
New Mexico Administrative Code, Title 20, Chapter 4, 
Part 1 (1-1-97); Department of Transportation shipping 
regulations; internal and external protocol for facility 
inspections; operating equipment, communication 

 
X 

 
X 

 
*f 

 
* 
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Coursesa 

 
TSDFb 

Hazardous/Mixed 
Waste Worker 

 
Manager/Supervisor of 
TSDF Hazardous/Mixed 

Waste Workers 

 
Emergency 
Responder 

 
Uncontrolled 

Area Potential Release 
Site Worker 

systems, security systems; contingency plan; and 
emergency equipment use, inspection, and repair)  
RCRA Refresher Training 
(includes regulatory and legislative updates, occurrence 
reports and lessons learned, audit findings, 
modification/review of the contingency plan; provides 
required retraining) 

 
X 

 
X 

 
* 

 
* 

 
Waste Generation Overview 
(includes waste management regulations and policies, 
definition of hazardous waste, waste minimization, cycle 
of waste management at Los Alamos National 
Laboratory, storage and disposal) 

 
X 

 
X 

 
X 

 
X 

 
Respirators:  Air-Purifying 
(provides required annual retraining for operation and 
inspection of device, changing filters, donning and 
doffing) 

 
* 

 
* 

 
X 

 
* 

 
Respirators:  Self-Contained Breathing Apparatus 
(provides required annual retraining for operation and 
inspection, changing compressed air bottles, donning 
and doffing, safety features, care and cleaning, fitting) 

 
* 

 
* 

 
X 

 
* 

 
aAdditional training courses (not listed in this attachment) may also be taken by personnel depending on the types of hazards (e.g., chemical) associated with a 

particular job description. 
bTSDF = Treatment, storage, and disposal facility 
cHAZWOPER = Hazardous Waste Operations and Emergency Response 
dX indicates a required course. 
eRCRA = Resource Conservation and Recovery Act 
f* indicates that a course may be required for specific job tasks and/or work areas. 
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 Table D-2 
 

Outline of Facility-Specific and On-the-Job 
Training for 

Treatment, Storage, and Disposal Facility Operations 
 
Facility-specific and/or on-the-job training (OJT) is provided to treatment, storage, and disposal 
facility (TSDF) workers to ensure that operations are performed in a safe manner and that actual 
job tasks are conducted in accordance with safe operating procedures. 
 
Facility-specific training will include, as applicable, the following topics: 
 
$ Procedures for using, inspecting, repairing, and replacing facility emergency and monitoring 

equipment 
 
$ Key parameters for automatic waste feed cut-off systems 
 
$ Communications or alarm systems 
 
$ Response to fires or explosions 
 
$ Response to groundwater contamination incidents 
 
$ Shutdown of operations. 

 
OJT will include the following topics, as applicable: 
 
$ Implementation of facility-specific procedures 
$ Maintenance of operating records 
$ Reporting requirements 
$ TSDF-specific inspection requirements. 

 
OJT and facility-specific training must be documented by the sponsoring organization and training 
records must be maintained for a minimum of three years from the date that the trainee last 
worked at the TSDF. 



 APPENDIX E 
 
 CONTINGENCY PLAN 
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 APPENDIX E 
 CONTINGENCY PLAN 
 
This appendix presents contingency measures applicable to all hazardous or mixed waste units at 
Los Alamos National Laboratory (LANL) included in technical area (TA)-specific permit 
applications, permit modification requests, or permit renewal documents.  The contingency plan 
is intended to meet the requirements specified in the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1 (20 NMAC 4.1), Subpart V, Part 264, Subpart D, revised January 1, 1997 
[1-1-97], "Contingency Plan and Emergency Procedures," and 20 NMAC 4.1, Subpart IX, 
270.14(b)(7) [1-1-97], for hazardous waste treatment, storage, or disposal facilities.  In addition, 
this plan is consistent with the LANL Emergency Management Plan (EMP) (LANL, 1998), 
prepared by the LANL Emergency Management and Response (EM&R) Office.  The provisions 
of this contingency plan will be carried out immediately to minimize hazards whenever there is a 
fire, explosion, or release of hazardous or mixed waste or hazardous or mixed waste constituents 
that could threaten human health or the environment, as required by 20 NMAC 4.1, Subpart V, 
264.51(b) [1-1-97].  When necessary, additional contingency plan information will be provided in 
Attachment E of TA-specific permit applications, permit modification requests, or permit renewal 
documents.  Individual facilities at LANL may have their own facility-specific emergency plans 
and/or procedures to follow in the event of a fire, explosion, or release of hazardous and/or mixed 
waste. 
 
E.1 HAZARDOUS AND MIXED WASTE EMERGENCY RESPONSE RESOURCES 

[20 NMAC 4.1, Subpart V, 264.52(c) and 264.53] 
The primary resources for management of emergency incidents at LANL reside within the EM&R 
Office, which is part of the Security and Safeguards (S) Division.  During an emergency situation, 
line management (i.e., the Group Leader of the affected area) works with the Duty Emergency 
Manager from the EM&R Office (S-8).  The Emergency Manager has primary responsibility for 
managing emergency response operations, making appropriate notifications, activating the 
emergency response organizations, and proceeding to the scene.  The Emergency Manager has 
authority to assume the role of Incident Commander (IC) during an emergency and typically 
assumes full responsibility for management of the emergency response operations at the scene.  
(Personnel from other organizations, such as the Federal Bureau of Investigation or the 
Los Alamos County Fire Department [LACFD], may also assume the role of IC, depending upon 
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the type of emergency and responding organizations.)  Additional LANL resources that may 
provide assistance in an emergency include personnel from the Environment, Safety, and Health 
(ESH) Division and the Environmental Management (EM) Division at LANL.  These groups are 
discussed in Sections E.1.2, E.1.3, and E.1.6. 
 
Laboratory-contracted support services and other agencies are also available for assistance 
during emergencies.  These are discussed in Section E.1.5 and include the contracted services 
of Protection Technology Los Alamos (PTLA) for security, Johnson Controls Northern New Mexico 
(JCNNM) for facility maintenance and heavy equipment operation, and the LACFD.  Other 
outside response agencies are discussed in Section E.1.7 and include the Los Alamos County 
Police Department (LACPD) and the Los Alamos Medical Center (LAMC).  The LACPD and the 
LAMC each provide assistance under a memorandum of understanding (MOU) with the U.S. 
Department of Energy (DOE). 
 
Emergency response protocol at LANL is currently being modified to be consistent with the 
National Interagency Incident Management System (NIIMS).  The NIIMS is a national standard 
that provides consistency in terminology/methodology and allows for an integrated emergency 
response both locally and nationally, if necessary.  Consequently, this contingency plan may 
undergo further modification, when required. 
 
The IC (e.g., Duty Emergency Manager) coordinates all groups and agencies responding to the 
emergency and personnel operating at the scene in what is called the Incident Command System 
(ICS).  The general emergency notification structure, illustrated on Figure E-1, is designed to 
expand and contract, as appropriate, to include the response groups/agencies needed to address 
any particular emergency. 
 
The IC may appoint and utilize a network of support personnel to assess, plan for, and mitigate 
emergencies.  These personnel include, but are not limited to, a Safety Officer, a Public 
Information Officer, and a Liaison Officer that report directly to the IC and are responsible for 
issues related to safety, information, and the interaction of various groups associated with the 
overall emergency.  Also reporting directly to the IC are an Operations Section Chief, Logistics 
Section Chief, Planning Section Chief, and an Administrative Section Chief.  The Operations 
Section Chief oversees the Fire Branch and the Emergency Medical Services Branch, and is 
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responsible for the actual emergency response.  The Logistics Section Chief is responsible for 
providing support personnel and equipment necessary for the emergency response.  The 
Planning Section Chief is responsible for planning the active mitigation and recovery for the 
emergency, and the Administrative Section Chief is responsible for keeping records of 
expenditures.  In some instances, one person may be assigned more than one of these 
positions.  During an emergency at LANL, assistance may be provided to the IC and the IC's 
appointees by a large variety of response groups/agencies.  The responsibilities and/or 
assistance available from the various response groups/agencies are listed in Table E-1 and 
discussed briefly in Sections E.1.2 through E.1.7. 
 
A current copy of this contingency plan will be retained by each of the emergency response 
groups/agencies and the appropriate facility operators.  LANL's Hazardous and Solid Waste 
Group (ESH-19) is responsible for the controlled distribution of the contingency plan.  
Amendments to the contingency plan are discussed in Section E.12. 
 
E.1.1 Emergency Management and Response Office [20 NMAC 4.1, Subpart V, 264.52(d) and 

264.55] 
The Director of LANL has delegated the authority and responsibility for administering and 
implementing LANL's emergency management program to the S Division, which includes the 
EM&R Office.  The EM&R Office coordinates and issues LANL's EMP and provides response 
coordination for emergencies.  The EM&R Office also provides a 24-hour Duty Emergency 
Manager to respond to emergencies, including hazardous and mixed waste releases.  The LANL 
Emergency Manager is the functional equivalent of the Emergency Coordinator (20 NMAC 4.1, 
Subpart V, 264.55 [1-1-97]).  The EM&R Office maintains an Emergency Operations Center 
(EOC) in a ready condition, should a center be required.  The primary EOC is located at TA-59, 
Building 1 (TA-59-1).  An alternate EOC is located at TA-49-113.  Should an EOC be activated 
during an emergency, all other emergency personnel, including the IC, fall under the control and 
direction of the EOC. 
 
Assignment as the Duty (i.e., primary) Emergency Manager is rotated.  The Duty Emergency 
Manager can be reached 24 hours a day by contacting the EM&R Office at 667-6211 or the 
Central Alarm Station (CAS) operator (911).  Listed below is the name, address, and phone 
number of the current Primary Emergency Manager, as required by 20 NMAC 4.1, Subpart V, 
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264.52(d) [1-1-97]. 
 
 George VanTiem 
 197 El Viento St. 
 Los Alamos, NM  87544 
 Home phone number:  662-4623 
 Laboratory phone number:  667-6211 
The Duty Emergency Manager will respond to emergency incidents involving the release of 
hazardous or mixed waste to the environment, including spills, fires, and explosions.  With input 
from the appropriate LANL groups, the Duty Emergency Manager will initially assess the possible 
hazards to human health or the environment and, if assuming incident command, will use 
whatever response personnel and/or emergency equipment necessary in order to control and 
contain the waste, as necessary.  In the event of an emergency, the Emergency Manager 
typically becomes the IC with full responsibility for field activities (including logistics, planning, and 
operations or establishing these positions within the ICS).  As described previously, the exception 
to this is when on-site personnel can adequately address the emergency and maintain incident 
command internally.  At the scene of the emergency, the IC will assemble the ICS, as required, 
for response to the emergency. 
 
The Duty Emergency Manager responding to an emergency will have access to a copy of the 
appropriate building emergency plan(s) (BEP) for the area in which the incident is occurring.  
These plans are maintained by the facility manager where a waste management unit is located 
and are available at the EM&R Office at TA-59; they are also located on site for use by 
emergency response personnel.  The various response groups will obtain specific information 
relating to the facilities involved (including the layout of all affected buildings; the location of 
evacuation routes, equipment, and personnel; properties of the materials/wastes managed at the 
facility; and the hazards associated with these materials/wastes) from the BEP(s) and other 
site-specific information. 
 
E.1.2 Hazardous Materials Response Group 
The Hazardous Materials (HAZMAT) Team is comprised of personnel from the Hazardous 
Materials Response Group (ESH-10).  The HAZMAT Team is responsible for the aggressive 
mitigation of chemical, radiological, hazardous waste, and mixed waste emergencies, including 
field decontamination of responders and response equipment.  At the request of the IC, the 
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HAZMAT Team may provide limited field decontamination support for victims.  The HAZMAT 
Team is capable of providing a decontamination station at the scene of a hazardous material 
incident to process people working in a contaminated area and is prepared to perform 
decontamination of personnel.  LANL standards require that the HAZMAT Team meet the 
training criteria for emergency response personnel specified in the Code of Federal Regulations, 
Title 29 (29 CFR), Subparts 1910.120(q)(6)(iii), (iv), and (v).  The HAZMAT Team acts as part of 
the IC's reporting through the HAZMAT Group Supervisor (HMGS).  The LANL HMGS 
coordinates the HAZMAT Team and radiological field monitoring activities. 
 
During an emergency response, ESH-10 may also provide site field monitoring to determine the 
nature and extent of contamination, provide information on correct handling of chemicals, make 
recommendations on protective clothing and equipment, and provide exposure and treatment 
information to responders.  To operate effectively, ESH-10 may obtain resources from other ESH 
groups, such as the Health Physics Operations Group (ESH-1) and the Industrial Hygiene and 
Safety Group (ESH-5). 
 
E.1.3 EM and ESH Division Response Groups 
At the scene, representatives and technical advisors from the EM and ESH Divisions and other 
response personnel are coordinated by the IC.  In addition to their post-emergency duties, they 
may also be responsible for on-scene emergency operations such as planning.  Depending on 
the type of emergency and the associated hazards, an individual from the most relevant group in 
the ESH Division will assume the position of the Environmental Safety and Health Advisor, will 
provide technical support, and will ensure LANL compliance with applicable federal, state, and 
local regulations. 
 
E.1.3.1 EM Division 
Subject matter experts from the EM Division may provide guidance on proper treatment, storage, 
and transportation of hazardous and mixed waste at LANL. 
 
E.1.3.2 Air Quality Group 
The Air Quality Group (ESH-17) provides field surveys of air to determine environmental impacts 
and dose equivalent to members of the public after a radiological emergency.  In addition, 
ESH-17 provides expertise in meteorology to project short- and long-term environmental effects of 
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emergency conditions. 
 
E.1.3.3 Water Quality and Hydrology Group 
After an emergency, the Water Quality and Hydrology Group (ESH-18) provides sampling of 
surface water runoff and sediments to determine environmental effects of an emergency and 
performs assessments for regulatory reporting requirements.  ESH-18 also provides expertise in 
hydrogeology to establish short- and long-term environmental effects of emergency conditions. 
E.1.3.4 Hazardous and Solid Waste Group 
ESH-19 provides guidance on regulatory requirements to other LANL groups.  After an 
emergency, ESH-19 provides field sampling (e.g., of soil, spills, or potentially hazardous waste) to 
determine environmental effects of exposure. 
 
E.1.3.5 Ecology Group 
The Ecology Group (ESH-20) provides field surveys of soil, foodstuffs, and biota to determine 
environmental effects of exposure after an emergency. 
 
E.1.4 Other LANL Response Resources 
Emergency response personnel from the Nuclear Materials Technology Division at TA-55 have 
been trained to respond to emergencies at that facility.  Dynamic Experimentation (DX) Division 
personnel are responsible for the hazardous waste management units at TA-14, TA-15, TA-36, 
and TA-39.  DX personnel responsible for these units are trained in emergency procedures and 
may provide information and/or assistance during emergencies involving explosive waste.  
Engineering Sciences and Applications Division personnel are responsible for waste management 
units at TA-16.  These personnel are also trained in emergency procedures and may provide 
information and/or assistance during emergencies involving units at TA-16.  Personnel from the 
Chemical Science and Technology (CST) Division may provide guidance on proper treatment, 
storage, and transportation of hazardous and mixed waste at TA-50-37, TA-60-69, and TA-54 
West. 
 
E.1.5 Contracted Response Groups 
Contracted response groups' representatives may report directly to the IC Post, if requested.  If 
the IC deems it necessary, the IC may designate an Operations Section Chief to aid in the 
coordination and direction of these groups.  In addition, contracted response groups may report 
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to a staging area, with a representative going either to the IC Post or, if activated, to the EOC. 
 
E.1.5.1 Protection Technology Los Alamos 
PTLA is responsible for LANL security and provides this service under contract to LANL.  During 
an emergency, PTLA activities include maintaining security, directing traffic within LANL, and 
controlling access to the emergency scene.  PTLA maintains the necessary equipment (such as 
crowd-control equipment and patrol vehicles) to perform these functions.  In addition, the CAS at 
TA-64-1 is manned by PTLA personnel 24 hours a day. 
 
E.1.5.2 Johnson Controls Northern New Mexico 
JCNNM provides a maintenance support force under contract to LANL.  This support force is 
under LANL's direction in an emergency.  JCNNM also provides a representative to LANL in the 
event of an emergency and participates, as necessary, in post-emergency cleanup under the 
direction of a Recovery Manager designated by the IC.  (The duties of the Recovery Manager are 
discussed in Section E.10.) 
 
E.1.5.3 Los Alamos County Fire Department 
The LACFD provides fire protection and ambulance coverage for the residential communities of 
Los Alamos and White Rock and for LANL.  In the case of an emergency within LANL, the 
LACFD coordinates fire suppression and Emergency Medical Services.  The IC retains overall 
responsibility for the emergency response effort.  A copy of the contract between the DOE and 
the Incorporated County of Los Alamos is provided as Supplement 1 of this document. 
 
E.1.6 LANL Support Groups 
E.1.6.1 Health Physics Operations Group 
ESH-1 provides field personnel to perform routine site evaluation and monitoring to determine 
radiological conditions in facilities.  ESH-1 also provides guidance on radiological 
decontamination.  In addition, this group augments the assessment and monitoring functions of 
the HAZMAT Team. 
 
E.1.6.2 Occupational Medicine Group 
LANL maintains its own medical facility operated by the Occupational Medicine Group (ESH-2).  
ESH-2 provides appropriate medical treatment for occupation-related illnesses and injuries and 
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monitors employees to assess the effectiveness of health protection programs.  In addition to 
promoting early identification and prevention of illnesses or injuries that may arise from exposures 
to hazardous or radioactive materials, ESH-2 maintains records of the health status of employees 
and related occupational medicine activities. 
 
Although ESH-2 is not routinely involved with on-scene emergency response, the group maintains 
a central medical facility with a fully equipped emergency room and decontamination facilities at 
TA-3, Building 409 (SM-409).  The location of this and other emergency facilities are shown on 
Figure E-2.  Medical staff at these facilities include physicians, physician's assistants, nurses, 
technicians, and counselors.  All full-time physicians and nurses receive radiation accident 
training.  ESH-2 also maintains access to a database that provides the clinical staff with timely 
toxic exposure and treatment information. 
 
E.1.6.3 Industrial Hygiene and Safety Group 
ESH-5 assists ESH-2 with its ability to obtain additional exposure and treatment information.  In 
addition, ESH-5 maintains computer access to the National Institute of Occupational Safety and 
Health Technical Information Center and the Registry of Toxic Effects of Chemical Substances.  
During routine operations, ESH-5 performs site evaluations and field testing to determine the 
nature and extent of chemical contamination and specifies protective clothing and equipment. 
 
E.1.6.4 Occurrence Investigation Group 
Occurrence Investigation Group (ESH-7) personnel assist the facility manager in investigating all 
adverse environmental, safety, health, and operational occurrences (on-site and off-site), 
determining the causal factors, identifying the appropriate corrective actions, and assisting in the 
preparation of reports documenting the occurrence to DOE.  This group tracks corrective actions 
associated with such occurrences and maintains the information in an on-site database. 
 
E.1.7 Outside Response Agencies 
During an emergency, outside response agencies report directly to the IC.  An Operations 
Section Chief, designated by the IC, may aid in coordinating and directing the groups responding 
to an emergency. 
 
E.1.7.1 Los Alamos County Police Department 
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The LACPD has only minimal interaction with LANL in an on-site emergency.  This interaction is 
limited to traffic control on DOE roads with public access, handling criminal activity, and criminal 
investigations.  A copy of the MOU between DOE and the Incorporated County of Los Alamos is 
included as Supplement 2 of this document. 
 
E.1.7.2 Los Alamos County Emergency Management Coordinator 
Los Alamos County has an agreement with LANL's EM&R Office to provide assistance in certain 
emergency situations.  If an emergency occurs on LANL property that may affect the 
communities of Los Alamos and White Rock, the EM&R Office will notify the Los Alamos County 
Emergency Management Coordinator, who will coordinate necessary emergency actions 
throughout the county. 
 
E.1.7.3 Los Alamos Medical Center 
LANL maintains a fully equipped decontamination room adjacent to the emergency room at the 
LAMC.  In the event that a case is sent to LAMC, support for the emergency room staff is 
provided by ESH-2 medical personnel.  ESH-1, ESH-5, and ESH-10 personnel also provide 
assistance to the emergency room staff; assistance from additional ESH resources are provided, 
as necessary.  Assistance is coordinated through the EM&R Office.  A copy of the MOU 
between the DOE and LAMC is included as Supplement 3 of this document. 
 
E.2 EMERGENCY EQUIPMENT AND COMMUNICATIONS [20 NMAC 4.1, Subpart V, 

264.52(e)] 
E.2.1 Emergency Equipment 
20 NMAC 4.1, Subpart V, Subpart D [1-1-97], requires a listing of all emergency response 
equipment available that can be used in the event of an emergency.  Table E-2 lists emergency 
equipment available for use at any of LANL's hazardous or mixed waste units.  The list includes 
emergency equipment available in the HAZMAT vehicles and trailers as well as supplemental 
emergency equipment maintained by the LACFD, JCNNM, and ESH-2.  A list of emergency 
equipment available for use at specific hazardous and/or mixed waste units is presented in 
Attachment E of TA-specific permit applications, permit modification requests, or permit renewal 
documents. 
 
E.2.2 Emergency Communications [20 NMAC 4.1, Subpart V, 264.56(a)] 
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Effective emergency response at LANL requires an efficient communication system that will 
integrate required personnel into the emergency response.  The initial phase of an emergency 
may involve a small number of individuals at the affected area, require notification of the Duty 
Emergency Manager, and utilize local communication equipment and/or systems.  When 
responding to hazardous and/or mixed waste emergencies, the EM&R Office can provide 
communications between response units and emergency organizations. 
 
E.2.2.1 Central Alarm Station 
The LANL CAS is located at TA-64-1.  This station is manned by PTLA personnel 24 hours a day 
and is equipped with telephones (including direct-line telephones), medium- and short-range 
radios, a National Warning System (NAWAS) station, and an emergency power system.  The fire 
alarm board at the control room gives the location of automatic and manual fire alarm equipment.  
The CAS receives alarms from several sources and, in turn, notifies the Duty Emergency 
Manager of a hazardous or mixed waste emergency.  Sources include: 
$ Telephone communication (911) 
$ Automatic fire alarms 
$ Manual pull alarms 
$ Computer interface (to warn of critical events at selected facilities) 
$ Security alarms 
$ Radio communications. 

 
Upon receipt of an alarm, the CAS operator notifies the LACFD and the Duty 
Emergency Manager.  The Emergency Manager, the EOC communicator, and/or the CAS 
operator may request emergency response groups to respond.  Should the LANL 911 system 
fail, the Los Alamos County System, located at the LACPD Station, will be used to activate 
emergency response groups. 
 
E.2.2.2 Utilities Control Center 
The Utilities Control Center (UCC) is located at TA-3-223 and is maintained 24 hours a day.  
Alarms at this facility are connected to LANL experiments, equipment, and/or buildings to record 
outages and hazardous conditions.  Any conditions that activate these alarms will be reported 
immediately to the building management or to the CAS operator for notification and response. 
 
E.2.2.3 Additional Communication Systems 
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Internal communication systems at LANL include: 
 
$ The Centrex telephone system 
 
$ A telephone paging system 
 
$ A variety of frequency modulated very high frequency simplex repeater systems, including: 
 
- Multiple base stations 
- Mobile and hand-held units 
- Links to New Mexico public safety agencies 
 
$ An ultrahigh frequency radio system, including: 
 
- Multiple antenna sites 
- Mobile and base units 
- Links with the LACPD, the LACFD, and the State Medical System 
 
$ A 400-megahertz trunked radio system that includes a link with the LACFD 
 
$ Transmission and reception (through the EOC) for: 
 
- Secure telephone 
- Secure fax 
- Secure still video 
- Microwave telephone communication 
- Secure videoconference system (to all DOE EOCs and DOE Headquarters) 
 
$ Access to all radio systems outlined above (through the EOC). 

 
Off-site communications with federal, state, tribal, county, and other agencies are available 
through the following: 
 
$ A Centrex telephone system 
$ Private telephone lines (if Centrex fails) 
$ Two NAWAS stations 
$ A link to KRSN radio (local radio station) 
$ The local cable television 
$ The Community Alert Network. 

 
The LANL EOC, maintained by the EM&R Office, operates radio systems on key LANL and 
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off-site channels.  Emergency personnel responding to on-site incidents have the benefit of 
wide-area radio coverage using EOC facilities.  The Duty Emergency Manager is responsible for 
activating whatever support personnel, equipment, or services are needed 24 hours a day. 
 
E.3 CONTINGENCY PLAN IMPLEMENTATION [20 NMAC 4.1, Subpart V, 264.56] 
The following sections discuss guidelines used to implement this contingency plan, emergency 
notification, emergency manager actions, and the responses to be taken in various types of 
emergencies. 
 
E.3.1 Guidelines For Implementation [20 NMAC 4.1, Subpart V, 264.51(b) and 264.56] 
The decision to implement this contingency plan depends upon whether an imminent or actual 
incident involving a release of hazardous or mixed waste to the environment could threaten 
human health or the environment.  The Duty Emergency Manager or IC will use the guidelines 
listed below to decide whether to implement this plan. 
 
This contingency plan will be implemented immediately in the following situations involving 
releases or potential releases of hazardous or mixed waste: 
 
$ Spills: 
 
- If a hazardous or mixed waste spill cannot be contained with secondary containment or 

application of sorbents 
 
- If precipitation threatens to move spilled material off site 
 
- If a hazardous or mixed waste spill causes the release of flammable material, creating a fire 

or explosion hazard 
 
- If a hazardous or mixed waste spill results in toxic fumes that threaten human health 
 
- If an earthquake or other natural disaster threatens containment integrity. 
 
$ Explosions: 
 
- If an unplanned explosion involving hazardous or mixed waste occurs 
 
- If an imminent danger of an explosion involving hazardous or mixed waste exists. 
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$ Fires: 
 
- If a fire involving hazardous or mixed waste occurs 
 
- If any building, grass, forest, or nonhazardous waste fire exists that threatens to volatilize or 

ignite hazardous or mixed waste. 
 
E.3.2 Emergency Notification [20 NMAC 4.1, Subpart V, 264.56(a) and (b)] 
Emergency notification shall be conducted in accordance with Laboratory Implementation 
Requirement (LIR) 201-00-04.0, "Los Alamos National Laboratory Incident Reporting Process."  
The LIR requires immediate notification of 911 or the EM&R Office upon discovery of an imminent 
or actual incident involving solid waste (including hazardous and mixed waste).  During 
nonworking hours, personnel will report all imminent or actual incidents involving solid waste to the 
Emergency Manager or the CAS operator at 667-6211.  In the case of fire involving solid waste, 
notification of these individuals is superseded by the LANL fire alarm system.  A fire is reported 
by dialing 911 (from telephone exchanges 667 and 665) or 667-7080 (from all exchanges 
including cellular phones), activating automatic alarms, or activating a fire alarm pull box.  All fire 
alarms alert the CAS operator, the LACFD, and PTLA, who in turn notify the Duty Emergency 
Manager. 
 
Upon recognition of a hazardous or mixed waste emergency, the first arriving emergency-trained 
person will become the Facility Command Leader.  Once the EM&R Office is notified of the 
emergency, the Duty Emergency Manager will proceed to the scene and be briefed by the Facility 
Command Leader, building/area personnel, and/or other emergency units/teams.  The 
Emergency Manager will then assume the position of IC.  If necessary, the IC may recommend 
that the EOC be activated and that the necessary members of the emergency management team 
be determined.  The IC will form an ICS and contact the HMGS.  The HMGS will notify the 
appropriate emergency response groups.  The IC may determine from the list of response 
groups described in Table E-1 which groups to contact in an emergency.  Each response group 
maintains an on-call person and/or a call-down procedure to respond to emergencies. 
 
The EM&R Office will be notified of any potential hazardous or mixed waste emergency (e.g., 
spills, fires, or explosions).  The IC and the HMGS will use whatever means are available 
(including the assistance of other response groups, computer data searches, and sampling) to 
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determine if a hazardous or mixed waste is being or has been generated and/or released. 
 
E.3.3 Emergency Manager Actions [20 NMAC 4.1, Subpart V, 264.56(b-h)] 
Upon notification of an incident, the Duty Emergency Manager may: 
 
$ Make an initial assessment of the incident and, in conjunction with the IC, obtain resources to 

determine the source, quantities, and types of hazardous or mixed waste involved and the 
areal extent of any released materials. 

 
$ Request resources needed and have EOC staff begin notifications. 
 
$ Proceed directly to the scene. 
 
$ Assess the nature of the incident (e.g., through communication with the IC). 
 
$ Assume incident command after a direct briefing with the Facility Command Leader. 
 
$ Based on the guidelines in Section E.3.1 of this plan, determine if implementation of this 

contingency plan is warranted. 
 
$ Recommend activation of the EOC, if necessary. 

 
Upon deciding to implement this contingency plan, the IC will, when appropriate: 
 
$ Assess the hazards to human health and the environment, including both direct and indirect 

effects, such as generation of toxic, irritating, or asphyxiating gases and/or hazards of runoff 
of water or chemicals used for fire suppression.  An individual designated by the IC will use 
the guidelines in Section E.3.1 to assess the hazards to human health and the environment.  
If any of the criteria under Section E.3.1 are met and if the responsible Group or Section 
Leader has not already accomplished evacuation of the area, the IC will initiate shelter in 
place or evacuation of the immediate area. 

 
$ Direct the EOC staff to initiate protective actions and immediately notify appropriate response 

groups and personnel as per the EM&R checklist.  The IC may activate one or more of the 
following community alert mechanisms:  the Community Alert (telephone) Network, the 
KRSN radio remote input system, or the cable television capture system, sitewide area 
network radios, and public radio and television channels. 

 
$ In the case of fire or release of any type, confirm that all response personnel at the scene are 

aware of actual or imminent special hazards associated with hazardous or mixed waste. 
 
$ In emergency situations, contact the appropriate ESH representative to notify the 
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New Mexico Environment Department (NMED) at (505) 827-9329 and the National Response 
Center at (800) 424-8802, reporting: 

 
- The name and telephone number of the ESH representative 
- The name and address of the facility 
- The time and type of incident 
- The name and quantity of material involved, to the extent known 
- The extent of injuries, if any 
- The possible hazards to human health or the environment outside the facility. 
 
$ Advise the response groups of hazards in order to minimize personnel exposure and expedite 

mitigation. 
 
$ When an emergency occurs at hazardous or mixed waste treatment units, ensure that 

appropriate LANL personnel monitor for leaks, pressure buildup, gas generation, or 
equipment ruptures. 

 
Once control of the emergency is established, the IC will take all reasonable measures to 
minimize the occurrence, recurrence, or spread of fires, explosions, or releases.  In addition, the 
IC will delegate cleanup and decontamination responsibilities to include: 
 
$ Arranging for site cleanup. 
 
$ Assisting with arrangements for proper handling of recovered waste, contaminated soil, or 

contaminated surface/groundwater. 
 
$ Assisting with arrangements for decontamination of equipment, as needed. 
 
$ Arranging for replacement and/or repair of equipment, as needed. 
 
$ Requesting that testing is conducted to verify successful cleanup. 

 
Within 15 days of the incident, DOE Los Alamos Area Office (LAAO) will submit a report to the 
Secretary, NMED.  The contents of this report are generated by several LANL groups responding 
to the emergency, as detailed in Section E.11. 
 
E.4 SPILLS [20 NMAC 4.1, Subpart V, 264.56(e)] 
Sudden releases may include spills of hazardous or mixed waste that pose a significant threat to 
human health or the environment.  Spill incidents resulting in a sudden release of hazardous or 
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mixed waste that present a potential threat to human health or the environment, as listed in 
Section E.3.1, require implementation of this contingency plan. 
 
Hazardous and mixed wastes are stored on site at LANL in a variety of containers.  Volumes of 
hazardous or mixed waste managed will vary from unit to unit.  The general steps in handling 
hazardous and/or mixed waste spills are as follows: 
 
$ Isolate the immediate area and deny entry to all unauthorized personnel. 
 
$ Contain the spill by spreading sorbents or forming temporary dikes to prevent further 

migration (performed by properly trained personnel, if safe). 
 
$ Monitor the spill area and sample the spilled waste and contaminated media. 
 
$ Package the waste and contaminated media in sound containers. 
 
$ Decontaminate the area and all involved equipment and personnel (followed by testing to 

assure adequate cleanup). 
 
$ Remove the waste and contaminated media (performed by appropriate waste management 

personnel). 
 
The IC will determine the steps to be taken for spill mitigation.  If initial mitigation of the spill is 
necessary and can be accomplished safely (by appropriately trained personnel) before the 
Emergency Manager arrives, a qualified member of the affected area's operating group will serve 
as the Facility Command Leader.  
 
Hazardous and/or mixed waste spills will be stabilized, if necessary, and cleaned up.  During spill 
control and cleanup, all personnel will wear appropriate personal protective equipment (PPE).  
ESH-5 will conduct monitoring to ensure that chemical exposure is minimized.  ESH-1 will 
conduct health physics monitoring whenever mixed waste is involved to ensure that radiation 
exposure is also minimized.  The collected material may be treated as hazardous or mixed waste, 
depending on the components present.  Runoff from spills of listed hazardous or mixed waste 
that have migrated outside waste management areas must be contained and managed as 
hazardous or mixed waste, as appropriate.  If the spill was from a characteristic hazardous or 
mixed waste and if it is determined that the runoff does not exhibit the characteristic (i.e., 
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ignitability, corrosivity, reactivity, and/or toxicity), the runoff need not be managed as characteristic 
waste.  Temporary dikes may be constructed to contain runoff. 
 
E.4.1 Spill Control Procedures 
When a flammable organic solvent spill, a highly acidic spill, or a highly caustic spill has been 
stabilized with the contents of an organic solvent spill kit, an acid spill kit, or a caustic spill kit, 
respectively, the resulting material may be sorbed using a nonbiodegradable sorbent.  
Nonbiodegradable sorbent can be used to control any spill if it is known to be compatible with the 
spilled material.  Appropriate containers or packaging will be used to collect all spilled material 
and contaminated sorbent.  Table E-1 of TA-specific permit applications, permit modification 
requests, or permit renewal documents lists emergency equipment available for spill control at 
specific units.  The ultimate disposition of any contaminated sorbent or waste material will be 
determined by appropriate waste management personnel, according to hazardous waste 
management regulatory requirements. 
 
E.4.1.1 Tank System Spill Control and Reporting 
A tank system will be removed from service immediately using approved shutdown procedures if a 
leak or spill occurs from the tank system or its secondary containment system or if the system is 
determined to be unfit for use.  Further addition of waste to the tank system or containment 
system will cease and the system will be visually inspected to determine the cause of the leak or 
spill.  If a leak occurs from a tank system, as much of the waste as is necessary to prevent 
further release of waste will be removed within 24 hours after detection or as early as practicable, 
and the system will be inspected and repaired.  All released waste will be removed within 
24 hours or as soon as possible if a leak occurs to a tank's containment system. 
 
If a spill from a tank is not immediately contained and cleaned up and exceeds a quantity of 
1 pound, the release will be reported to the NMED within 24 hours of its detection in accordance 
with the requirements of 20 NMAC 4.1, Subpart V, 264.196(d)(1) [1-1-97].  In addition, a written 
report will be submitted to the NMED within 30 days describing the likely migration route of the 
release; soil characteristics at the site; monitoring and sampling data relevant to the release; 
proximity to downgradient drinking water, surface water, and populated areas; and response 
actions taken or planned. 
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E.4.1.2 Tank System/Secondary Containment Repair and Closure 
If the integrity of a tank system, including its secondary containment, has not been damaged by a 
spill, the system may be returned to service.  Service may not resume until after all released 
waste is removed and repairs, if necessary, are made.  Any tank system that cannot satisfy the 
criteria described above will undergo closure in accordance with the requirements of 20 NMAC 
4.1, Subpart V, 264.197 [1-1-97]. 
 
E.4.1.3 Certification of Major Repairs 
If a tank system undergoes extensive repairs (e.g., installation of an internal liner, tank system 
piping retrofit), the tank system will not be returned to service until a certification by an 
independent, qualified registered professional engineer is obtained, verifying that the repaired 
system is capable of handling wastes without release for the intended life of the system.  This 
certification will be submitted to NMED within seven days after returning the tank system to use. 
 
E.4.2 Decontamination Verification 
Decontamination will be accomplished at the spill site.  After the spilled material has been sorbed, 
the material will be containerized.  If the spill occurs on a cemented or asphaltic concrete area, 
water or an appropriate solvent will be used to clean the area.  Liquids (i.e., spilled material and 
cleaning water or solvents used to clean a spill) may be sorbed with a compatible, 
nonbiodegradable sorbent and containerized.  If a spill is from an identifiable source, the spilled 
material may be characterized as a newly generated waste using acceptable knowledge or may 
be analyzed, as applicable, for the hazardous waste constituents known to be components of the 
waste managed at that unit.  Analytical method(s) given in Table E-3 will be utilized, as 
appropriate.  If the spill is from other than an identifiable source, the spilled material will be 
analyzed for the parameters listed in Table E-3.  All personnel conducting decontamination 
verification will wear appropriate PPE.  ESH-1 will conduct health physics monitoring whenever 
mixed waste is involved to ensure that radiation exposure is maintained as low as reasonably 
achievable.  Any hazardous or mixed waste collected from decontamination activities will be 
handled appropriately. 
 
In order to establish baseline data, a sample of decontamination water or solvent (and 
nonbiodegradable sorbent material, as applicable) will be taken prior to the start of the 
decontamination effort.  A sample of the final washwater (or the used sorbent) will then be taken. 
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 The baseline samples and final washwater/used sorbent samples will be analyzed for the 
applicable parameters given in Table E-3.  If the decontamination samples contain hazardous 
constituents that are not present in the baseline samples and the levels exceed established 
health-based levels, the decontamination procedure will be repeated.  An alternative 
demonstration of decontamination may be proposed and justified to NMED, who will evaluate the 
proposed alternative in accordance with the standards and guidance currently in effect.  If the 
proposed alternative is accepted, decontamination levels will meet the levels approved by NMED.  
Each sample will be collected with an appropriate sampling device (e.g., a thief or trier) as 
specified in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (EPA, 1986), 
and approved updates, as applicable. 
 
If a hazardous/mixed waste spill occurs on soil, any free liquid present will be collected and 
containerized.  Liquids may be sorbed with a compatible nonbiodegradable sorbent prior to 
containerization.  For such a spill, all contaminated soil will be excavated and containerized.  
ESH-5 will conduct industrial hygiene monitoring, and if mixed waste is involved, ESH-1 will 
conduct health physics monitoring, if deemed necessary, to minimize exposure during soil 
removal operations.  To establish comparative background data, one or more samples will be 
collected from an unaffected area near the spill site.  The spill site will then be characterized, and 
the data will be compared to the background data to ensure that all contaminated material has 
been removed. 
 
If a hazardous/mixed waste spill occurs in an area with flooring, the floor will either be removed in 
lieu of decontamination, or the floor will be decontaminated.  If the decision is made to 
decontaminate the floor, swipe samples or other types of sampling appropriate for the 
contaminant will be collected at random and characterized for decontamination verification.  If, 
after several decontamination efforts, it is subsequently determined that the affected floor area 
cannot be decontaminated, the floor material will be removed.  In all cases, wastes generated 
during the decontamination and/or removal process will be managed appropriately. 
 
E.5 EXPLOSION 
Explosions and resultant releases may result in a significant threat to human health or the 
environment.  The potential exists for hazardous or mixed waste to be released during an 
explosion.  Implementation of this contingency plan is required whenever a sudden release that 
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cannot be contained or that presents a threat to human health or the environment occurs as a 
result of an explosion. 
 
In the event of an explosion at LANL, all personnel will immediately evacuate the area.  Any 
injured personnel will be decontaminated at the site, if required and if time allows.  An LACFD 
ambulance will transport these personnel to LAMC for treatment.  If an injury is severe and 
requires immediate medical evacuation, the injured person will be wrapped to contain 
contamination, if necessary.  In the case of an actual or potential explosion, on-site personnel will 
contact the EM&R Office immediately so that the Emergency Manager can ensure that all 
necessary emergency response personnel are alerted.  The LACFD is notified automatically 
upon central alarm system activation.  The Emergency Manager assumes incident command and 
will remain near but at a safe distance from the site in order to inform personnel responding to the 
explosion of the known hazards. 
 
If a fire results from an explosion, the LACFD Senior Officer will, upon arrival at the scene, 
evaluate all available information and determine the appropriate firefighting methods and tactics.  
The LACFD Senior Officer will direct firefighting operations as the acting IC until EM&R formally 
assumes command. 
 
E.6 FIRE 
Fires and resultant releases of hazardous or mixed waste may result in a significant threat to 
human health or the environment.  Implementation of this contingency plan is required whenever 
a fire incident results in a sudden release of hazardous or mixed waste that cannot be contained 
or that presents a threat to human health or the environment. 
 
Fire alarms will be sounded automatically or manually to alert personnel that a fire hazard exists 
and to evacuate the area immediately if in the vicinity.  Descriptions and information related to the 
various fire alarms at the specific units are included in Section 2.0 and Attachment E, Table E-1, 
of TA-specific permit applications, permit modification requests, or permit renewal documents. 
 
Depending on the size of the fire and the fuel source, portable fire extinguishers may be used.  
However, LANL policy does not encourage the use of portable fire extinguishers by employees 
unless properly trained.  Instead, LANL policy encourages immediate evacuation of the area and 
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notification of the CAS operator by dialing 911.  For any fire, including a fire that involves 
hazardous or mixed waste, the responsible Group Leader and the EM&R Office must be 
contacted immediately.  The Emergency Manager will alert the LACFD and all other necessary 
emergency response personnel.  If the fire spreads or increases in intensity, all personnel must 
follow protective actions as designated by the Emergency Manager.  The Emergency Manager 
assumes incident command and will remain near the scene to advise personnel responding to the 
fire of the known hazards. 
 
Upon arrival at the scene, the LACFD Senior Officer will evaluate all available information and 
determine the appropriate firefighting methods and tactics.  The LACFD Senior Officer will direct 
firefighting operations as the acting IC until EM&R formally assumes command. 
 
E.7 UNPLANNED NONSUDDEN RELEASES 
Nonsudden releases include those incidents that, if uncontrolled, impact the environment over a 
long period of time.  Such incidents include minor leaks from containers and loss of secondary 
containment integrity. 
 
E.7.1 Responsibility 
Appropriate LANL personnel are responsible for correction of a nonsudden release from a 
hazardous or mixed waste unit if the correction can be performed safely with normal maintenance 
and management procedures.  Personnel from the EM&R Office may provide assistance in 
mitigating releases.  Any correction methods for nonsudden releases that have resulted in an 
impact to the environment will be coordinated with the NMED. 
 
E.7.2 Nonsudden Releases 
In general, the response to a nonsudden release will be to contain the release, to correct the 
cause of the release, and to clean up any release to a level that protects human health and the 
environment. 
 
Appropriate LANL personnel will conduct regularly scheduled inspections to detect failure of 
containment at the unit(s) addressed in TA-specific permit applications, permit modification 
requests, or permit renewal documents.  Secondary containment systems will be inspected 
regularly to ensure that the integrity of the containment systems has not deteriorated.  If an 
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inspection reveals that containers are leaking or that secondary containment has deteriorated, 
LANL personnel will ensure that maintenance or replacement of containment is performed, as 
appropriate. 
 
E.7.3 Nonsudden Release Surveillance 
In addition to routine inspection and site-specific sampling and testing, LANL has established an 
areawide environmental monitoring network maintained by ESH.  Monitoring and sampling 
locations for various types of measurements are organized into three main groups.  Regional 
monitoring stations located within the five counties surrounding Los Alamos County are placed up 
to 80 kilometers (50 miles) from LANL.  These stations serve to determine background 
conditions.  Perimeter stations, located within approximately 4 kilometers (2.5 miles) of the LANL 
boundary, document conditions in residential areas surrounding LANL.  On-site stations, most of 
which are accessible only to employees during normal working hours, are within the LANL 
boundary. 
 
Routine surveillance conducted at these stations includes measuring radiation and collecting 
samples of air particulates, surface waters, groundwaters, soil, sediment, and foodstuffs for 
subsequent analysis.  Additional samples provide information about particular events, such as 
major runoff events and nonroutine releases.  Data from these efforts are used for comparison 
with standards, for determining background levels, and for radiation dose calculations. 
 
E.8 EXPOSURE TO HAZARDOUS OR MIXED WASTE 
If a person is exposed to hazardous or mixed waste, the affected person, a co-worker, or line 
management will notify the EM&R Office.  Appropriate first aid should be administered 
immediately.  An EM&R Office representative will make appropriate notifications as soon as 
possible, so that exposure levels and decontamination requirements can be established.  The 
affected person will then be transported to the ESH-2 medical facility or to LAMC for evaluation.  
If possible, the material involved in the exposure will be ascertained, and the information will be 
given to the medical staff. 
 
Other potential exposures will necessitate evacuation of the area, if appropriate, or under any of 
the following conditions: 
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$ Irritation of the eyes, breathing passages, or skin 
$ Difficulty in breathing 
$ Nausea, lightheadedness, vertigo, or blurred vision. 

 
The affected person will be transferred to the ESH-2 medical facility or to LAMC.  An ESH-1, 
ESH-5, or ESH-10 representative will attempt to ascertain what, if any, exposure occurred and 
what corrective measure is appropriate. 
 
E.9 EVACUATION [20 NMAC 4.1, Subpart V, 264.52(f)] 
A facility will be evacuated upon the voice command to evacuate the area or upon the sounding of 
the evacuation or fire alarm.  The IC may call for sheltering in place when evacuation is 
impractical due to significant airborne hazards.  Shelter in place may be possible in a designated 
area or in a building where all exterior windows and doors may be closed and outdoor air 
ventilation equipment turned off.  Once the airborne hazard has decreased, personnel would then 
be evacuated. 
 
E.9.1 Emergency Process Shutdown Prior To Evacuation 
Personnel are instructed to shut down equipment prior to evacuating a building/area unless an 
immediate building/area evacuation is announced or signaled.  To ensure efficient shutdown, 
training and exercises addressing the shutdown process are performed.  In the case of an 
immediate evacuation, a selected team may shut down designated equipment in an evacuated 
area.  The team will be equipped with the proper equipment, clothing, and breathing apparatus.  
If they are on location, ESH-1, ESH-5, and/or ESH-10 will provide advice and assistance.  
Process-shutdown procedures apply mainly to hazardous or mixed waste treatment units and are 
addressed, as appropriate, in Attachment E of TA-specific permit applications, permit modification 
requests, or permit renewal documents. 
 
E.9.2 Evacuation Plan 
Emergency situations may warrant the shutdown and evacuation of areas or buildings in order to 
protect personnel and property, to anticipate the emergency condition, or to enhance the 
appropriate response.  Table E-4 lists the criteria for evacuation, persons responsible for initiating 
evacuations, and reentry conditions.  Figures in Attachment E of TA-specific permit applications, 
permit modification requests, or permit renewal documents show evacuation routes and 
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assembly/muster areas for specific hazardous and/or mixed waste management units. 
To initiate the evacuation of a building/area, the evacuation or fire alarm is sounded and/or the 
public address (PA) system may be used.  Evacuation alarms cannot be silenced and reset by 
site personnel.  Only the Fire Alarm Maintenance Section at 667-4027 and the LACFD Battalion 
Chief at 667-7026 can silence and reset alarms.  To evacuate a portion of a building or area, use 
of the PA system may be more appropriate.  The PA system will notify the occupants of the area 
to be evacuated and will advise personnel throughout the building of the existence of a problem in 
a specific area.  Once evacuation has been initiated and if conditions allow, personnel will turn off 
all equipment that could contribute to the hazard if left unattended.  All personnel will then 
proceed from the affected area to the assembly/muster area. 
 
In the event of evacuation of a building, an outbuilding, or an outlying work area, the responsible 
Group or Section Leader (or designee) will determine a control point at the closest safe location 
(e.g., considering wind direction).  The designated area will be outside the affected area and will 
serve as an assembly/muster area where the Group or Section Leader (or designee) can oversee 
evacuation operations and work to prevent further spread of the hazard. 
 
As personnel exit an affected building/area, a primary sweep of the building/area will be 
performed to ensure that all personnel have evacuated.  If the building/area is evacuated, a 
Group or Section Leader designee will take attendance at the assembly/muster area and report 
personnel accountability to the IC.  The evacuation procedure is as follows: 
 
$ The person discovering the accident or emergency will call 911 to ensure that line 

management and the EM&R Office are notified. 
 
$ Site-specific BEPs and/or emergency action procedures will be followed concerning 

evacuation, sweep, personnel accountability, and equipment shutdown procedures. 
 
A responsible on-site person may direct the initial evacuation and the central alarm system may 
be activated.  The EM&R Office will be notified immediately and will dispatch the Duty Emergency 
Manager.  A responsible on-site person may implement the evacuation process until the Duty 
Emergency Manager arrives at the scene to assume that responsibility. 
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E.10 SALVAGE AND CLEANUP [20 NMAC 4.1, Subpart V, 264.56(g) and (h)] 
Appropriate representatives from the ESH groups will survey the affected area before salvage and 
cleanup begin.  They will conduct visual inspections and sampling of the affected area to 
determine whether cleanup is complete.  If gases or fumes, electrical or radiological problems, or 
other conditions present a hazardous situation, personnel or selected teams equipped with proper 
breathing apparatus and protective clothing will reenter the area to perform designated 
decontamination tasks, repairs, and salvage to allow the return to normal operations.  After an 
emergency, the IC will turn the operation over to a designated Recovery Manager, who will: 
 
$ Provide for proper handling of recovered waste, contaminated soil or surface water, or any 

other material that results from a spill, fire, or explosion.  Contaminated material will be 
managed appropriately and temporarily stored at one of the hazardous or mixed waste 
storage areas at LANL.  Waste management personnel will be responsible for determining 
the final disposition of the waste.  This determination will be made in compliance with 
hazardous waste management regulations. 

 
$ Arrange to monitor for damage or improper operation of the unit and associated equipment 

as a result of the emergency or of plant shutdown in response to the emergency. 
 
$ Arrange for site cleanup procedures to be completed and ensure that no waste that may be 

incompatible with the released material is treated or stored in the same area. 
 
$ Ensure that emergency equipment is cleaned, decontaminated, and fit for its intended use 

before operations are resumed.  Equipment will be inspected visually and then sampled, if 
necessary, to determine the type and degree of contamination and to determine appropriate 
cleanup measures. 

 
Prior to resuming operations, the appropriate facility management at LANL will verify that the 
previously mentioned tasks have been performed.  The owner/operator (DOE/LAAO) will notify 
appropriate state and local authorities that cleanup procedures are completed and that emergency 
equipment is clean and fit for its intended use. 
 
The IC assumes the coordination of post-emergency actions (particularly during the time period 
immediately following the emergency) until a Recovery Manager is appointed.  The Recovery 
Manager then assumes this coordination role.  The Recovery Manager is the functional 
equivalent of the Emergency Coordinator for post-emergency actions.  The post-emergency 
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actions include cleanup operations, vital equipment repair, or interim hazard-removal operations 
(such as arranging for demolition of unstable walls).  The services of affected operational 
organizations, ESH groups, JCNNM, and other on-site resources will also be used to estimate 
cleanup costs and operational impact. 
 
E.11 EMERGENCY RESPONSE RECORDS AND REPORTS [20 NMAC 4.1, Subpart V, 

264.56(j)] 
Any emergency that requires implementation of the contingency plan will be documented by the 
Group or Section Leader responsible for the hazardous or mixed waste unit associated with the 
emergency, and reported in writing within 15 days to the NMED.  The incident report, submitted 
by DOE/LAAO, will include the following data: 
 
$ Name, address, and phone number of owner or operator 
$ Name, address, and phone number of the facility 
$ Date, time, and type of incident (e.g. fire, explosion, spill) 
$ Name of material(s) involved 
$ Quantity of material(s) involved 
$ Extent of injuries (if any) 
$ Assessment of actual or potential hazards to human health or the environment 
$ Estimated quantity and disposition of material recovered from the incident. 

 
Various LANL personnel responding to the emergency will record the details of any incident 
requiring implementation of this plan.  The CAS operator, the EOC communicator, the 
Emergency Manager, and/or the Group or Section Leader responsible for the hazardous or mixed 
waste management area in which the emergency occurred will record the date, time, location of 
the incident, wastes/materials involved, injuries (if any), property damage (if any), and a detailed 
description of the incident.  This information will be maintained in the facility operating record.  
ESH-7 will supply information concerning any follow-up actions.  Appropriate LANL personnel will 
provide details regarding the removal and disposition of hazardous and mixed wastes associated 
with the emergency. 
 
E.12 CONTINGENCY PLAN AMENDMENT [20 NMAC 4.1, Subpart V, 264.54] 
This contingency plan will be reviewed periodically by appropriate division personnel.  The plan 
will be amended immediately if determined to be inadequate to handle releases (spills, explosions, 
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and/or fires) and whenever: 
 
$ The facility permit is revised. 
 
$ There is change in the design or operation of the facility (e.g., quantities of waste handled 

and handling techniques) that increases the likelihood of an emergency and requires 
changes in emergency response. 

 
$ The Primary Emergency Manager changes. 
 
$ The list of emergency equipment changes significantly. 

 
E.13 REFERENCES 
EPA, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," EPA-SW-846, U.S. Environmental Protection Agency, Office of 
Solid Waste and Emergency Response, U.S. Government Printing Office, Washington, D.C. 
 
LANL, 1998, "Los Alamos National Laboratory Emergency Management Plan," Los Alamos 
National Laboratory, Emergency Management and Response Office, LA-12900 Rev. 1, LIR 
403-00-01.0, Los Alamos, New Mexico. 
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Refer to footnotes at end of table. 

 Table E-1 
 
 Response Groups and Agencies Available to the 
 Emergency Management and Response Office for 
 Guidance and/or Emergency Assistance 
 

 
LANLa-Controlled 
Response Group 

 
Telephone 

 
Responsibilities 

 
ESH-1, Health Physics Operations 

 
667-7171 

 
Provides routine guidance on radiological 
decontamination.  Provides routine site evaluation 
and monitoring to determine the nature and extent of 
contamination (radiological). 

 
ESH-2, Occupational Medicine 

 
667-7251 

 
Provides emergency medical treatment. 

 
ESH-5, Industrial Hygiene and 
  Safety 

 
667-5231 

 
Provides guidance on industrial hygiene equipment 
and operational safety.  Provides routine site 
evaluation/support field testing to determine the 
nature and extent of contamination (chemical). 

 
ESH-7, Occurrence Investigation 

 
667-0598 

 
Reports occurrences and tracks follow-up actions. 

 
ESH-10, Hazardous Materials 
  Response 

 
665-5237 

 
Provides emergency site evaluation/field monitoring 
(chemical and radiological).  Specifies protective 
clothing and equipment.  Dispatches Hazardous 
Materials Response Team.  Provides support for 
chemical, radiological, hazardous, and mixed waste 
incidents and decontamination of responders and 
response equipment. 

 
ESH-17, Air Quality 

 
665-0235 

 
Provides information on meteorological conditions. 

 
ESH-18, Water Quality and 
  Hydrology 

 
665-1859 

 
Provides information on hydrologic conditions. 

 
ESH-19, Hazardous and Solid 
  Waste 

 
667-0677 

 
Provides guidance on regulatory requirements.  
Conducts field surveys to determine spread of 
contamination and adequacy of cleanup. 

 
ESH-20, Ecology 

 
665-8961 

 
Provides information on biotic conditions. 

 
Environmental Management 
  Division 

 
667-2211 

 
Provide guidance on proper treatment, storage, and 
off-site shipment of hazardous and mixed waste. 

 
PTLA, Protection Technology 
  Los Alamos 

 
667-4437 

 
Provides traffic control and security. 

 
JCNNM, Johnson Controls 
  Northern New Mexico 

 
667-6191 

 
Dispatches maintenance personnel and equipment.  
Assists in waste cleanup under the direction of the 
Recovery Manager. 

 
NMT, Nuclear Materials 

 
667-2556 

 
Provides initial emergency site evaluation at 
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LANLa-Controlled 
Response Group 

 
Telephone 

 
Responsibilities 

  Technology Division Technical Area (TA) 55 and conducts activities 
related to the prevention, notification, and control of 
emergencies at TA-55.  In the event of an 
emergency at TA-55, monitors for leaks, pressure 
buildup, gas generation, or equipment ruptures, if 
necessary.  Maintains and operates TA-55 
Emergency Response Team.  Writes TA-55 
emergency plans and procedures. 

 
DX, Dynamic Experimentation 
  Division 

 
667-5653 

 
Provides information and/or assistance during 
emergencies involving units at TA-14, TA-15, TA-36, 
and TA-39. 

 
ESA, Engineering Sciences and 
  Applications Division 

 
667-4136 

 
Provides information and/or assistance during 
emergencies involving units at TA-16. 

 
Chemical Science and Technology 
  Division 
 

 
667-4457 

 
Provide guidance on proper treatment, storage, and 
off-site shipment of hazardous and mixed waste. 

 
 

 
Non-LANLa-Controlled 

Response Group 

 
Telephone 

 
Responsibilities 

 
Los Alamos County Fire 
  Department 

 
911 

667-7026 

 
Dispatches firefighting personnel and equipment and 
provides Emergency Medical Services. 

 
Los Alamos County Police 
  Department 

 
662-8222 

 
Provides traffic control on public access roads. 

 
Los Alamos Medical Centerb 

 
662-4201 

 
Provides medical services.  Provides and maintains 
Emergency Room. 

 
aLos Alamos National Laboratory. 
bMedical services related to hazardous and mixed waste injuries are provided under the direction of ESH-2. 
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 Table E-2 
 
 Los Alamos National Laboratory-Wide Emergency Equipment 
 
 
Hazardous Materials (HAZMAT) Vehicles and Associated Emergency Equipment: 
 
HAZMAT vehicles and trailers are located at Technical Area (TA) 64, Building 39 (TA-64-39).  They are 
available to the Environment, Safety, and Health (ESH) Hazardous Materials Response Group (ESH-10) for 
emergency response to all of the TAs at Los Alamos National Laboratory (LANL).  ESH-10 is responsible for 
maintaining the supplies of appropriate emergency equipment in each vehicle and trailer. 
 
The HAZMAT vehicles and trailers are equipped with safety and emergency equipment, personal protective 
clothing, and other supplies, which may include, but are not limited to: 
 
assorted personal protective equipment, T-shirts, and gloves 
safety goggles, safety glasses, and face shields 
boots and booties 
totally encapsulating suits and boots 
Level A and B suits 
flash suits 
self-contained breathing apparatus (SCBA) and SCBA bottles 
respirators and cartridges 
hazardous chemical reference books and other reference materials 
shovels 
siphon pumps 
assorted spill kits and sorbents 
chemical burn and neutralizing solutions 
two-way radios, cellular phones, and other communication equipment 
bottles of leak detector and leak repair kits 
emergency repair packs 
HAZMAT bags 
gas detectors and chemical monitoring equipment 
radiological monitoring equipment 
sponges and cleaners 
warning signs and barricade tape 
traffic control barriers 
flashlights 
cameras and film 
knives 
portable power supplies 
warning and signal horns 
harnesses and belts 
portable emergency oxygen 
decontamination equipment 
sampling equipment 
lifting equipment 
assorted tools, tape, and other supplies. 
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Supplemental emergency equipment and personnel available from the Los Alamos County Fire 
Department (LACFD): 
 
Engine companies 
Fire engines 
Mini-pumpers 
Modular ambulances 
Rescue vehicles 
Crash-Fire-Rescue (CFR) unit 
SCBA units 
SCBA air tanks 
Ladders with pumps 
Personnel with 120 hours Emergency Medical Technician training 
Personnel with Advanced Life Support training 
Water tankers 
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Supplementary emergency equipment and personnel available from Johnson Controls Northern New 
Mexico (JCNNM): 
 
TRANSPORTATION EQUIPMENT: 
 
Pickups, 1/2 through 3/4 ton 
Trucks, 1 through 3 ton 
Vans, panels, and carryalls 
 
SPECIAL EQUIPMENT: 
 
Graders 
Loaders 
Snowplows and snow blowers 
Bulldozers 
Scrapers 
Semitrailers 
Chain saws 
Street flushers 
Mobile transceivers 
Generators 
Handsets (2-way) 
Pageboys (1-way) 
Welders 
Mobile site logistics support equipment/associated heavy equipment 
Fully equipped spill response unit 
Utilities equipment and emergency utility support 
Fuel trucks 
Light banks 
Dump trucks 
Backhoes 
Potable water trucks 
 
TRAINED PERSONNEL: 
 
Heavy equipment operators 
Dispatchers 
Mechanics 
Power saw operators 
Radio and telephone operators 
Truck drivers 
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Emergency equipment and personnel at the Occupational Medicine Clinic, Occupational Medicine 
Group (ESH-2): 
 
At TA-3 (SM-409) Central Clinic: 
 
PERSONNEL: 
 
Physicians 
Physician's Assistants 
Nurses 
X-ray Technician 
Clinical Laboratory Technicians 
Clinical Testing Technicians 
Clinical Psychologist 
Counselors 
 
SPECIAL EQUIPMENT-PORTABLE: 
 
Multichannel emergency receiver-base station 
Two-way radio on the State Med Net, the LANL Emergency Management channel, and the 
  LANL Health-Safety Net 
Cardiac monitors and defibrillators 
Crash cart emergency equipment with E-tank oxygen (O2) 
Portable physicians' bag with medications 
Portable suction unit 
Portable stretchers (ambulance, gurney, folding) 
Wheelchairs 
O2 tanks 
Manual resuscitators 
Intravenous (IV) stands 
IV solutions 
Otoscopes/ophthalmoscopes 
Portable sphygmomanometers 
Stethoscopes 
Anticontamination apparel 
Eye irrigation solution 
Industrial first-aid kits 
Extrication and cervical collars, crutches, canes 
Suture sets 
Protective apparel 
Morgan lends and irrigation sets 
Decontamination equipment (portable) 



 
 
 
 
 Table E-2 (Continued) 
 
 Los Alamos National Laboratory-Wide Emergency Equipment 
 Document: LANL General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 

 

 
5 

 

Emergency equipment and personnel at the Occupational Medicine Clinic, ESH-2 (Continued): 
 
At TA-3 (SM-409) Central Clinic (continued): 
 
SUPPLIES-GENERAL: 
 
Bedding/pillows 
Rescue blankets 
Burn blankets 
Thermal/icing pouches 
Multitrauma dressings, surgical and first aid supplies 
Disposable ice bags 
 
SPECIAL FACILITIES - NONPORTABLE: 
 
Fully equipped decontamination room at the Occupational Medicine Clinic 
Completely equipped emergency room with ambulance entrance 
Emergency lighting system 
Complete X-ray suite 
Protective clothing and wound counters 
12-lead electrocardiograph 
Fully equipped crash cart with Life Pak defibrillator/external pacer, intubation equipment, emergency 
  medications 
Fully equipped decontamination room at Los Alamos Medical Center (LAMC) adjacent to the 
  LAMC emergency room 
 
TRANSPORTATION: 
 
Full ambulance service is available within minutes to the central facility. 
 
COMMUNICATION: 
 
Base station on State Medical Net and Los Alamos County Fire Department trunked radio 
  system. 
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 Table E-3 
 
 Waste Analysis Parameters and Test Methodsa 
 

 
Parameter 

 
Test Method 

 
Referenceb 

 
Ignitability 

 
Pensky-Martens closed-cup method 
Setaflash closed-cup method 
Ignitability of solids 

 
(L, S) SW1010, SW1020 
(S) SW1030 
(L, S) ASTM D93-80 

 
Reactivity 

 
Test method to determine hydrogen cyanide released from waste 
Test method to determine hydrogen sulfide released from waste 

 
(L, S) SW, Section 7.3 

 
Corrosivity 

 
Electrometric (pH of aqueous solution) 

 
(L) SW9040B 

 
Toxicity characteristic (TC) 

 
Toxicity characteristic leaching procedure (TCLP) extraction 

 
(S) SW1311 

 
     TC Metals: 
 
     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

 
Graphite furnace atomic absorption (AA) spectroscopy, gaseous hydride 
AA, or direct aspiration AA, manual cold-vapor technique 
 
 
 
 
 
 
 
Manual cold-vapor technique 

 
 
 
(L, S) SW7060Ac, SW7061A 
(L, S)SW7080Ad, SW7081e 
(L, S) SW7130d, SW7131Ae 
(L, S) SW7190d, SW7191e 
(L, S) SW7420d, SW7421e 
(L, S) SW7740e, SW7741A 
(L, S) SW7760Ad, SW7761e 
(L) SW7470A, (S) SW7471Ac,g 

 
Volatile organics 

 
Gas chromatography (GC)/mass spectrometry (MS) 
GC/MS capillary column technique 

 
(L, S) SW8260B 

 
Semivolatile organics 

 
GC/MS 
GC/MS capillary column technique 

 
(L, S) SW8270Cf 
(S) SW8275A 

 
Organochlorine 
     pesticides 

 
Thermal extraction/GC/MS 

 
(L, S) SW8081A 

 
Chlorinated 

 
GC 

 
(L, S) SW8151A 
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Parameter 

 
Test Method 

 
Referenceb 

     herbicides 
 
Cyanide, free and total 

 
Distillation and colorimetric ultraviolet 

 
(L, S) SW9010B, SW9012A 

 
Total chromium 

 
Colorimetric method for hexavalent chromium 

 
(L, S) SW7196A 

 
Sulfide 

 
Colorimetric titration 

 
(L, S) SW9030B 

 
Total RCRA metalsf 

 
Acid digestion 
Inductively coupled plasma atomic emission spectroscopy 

 
(L) SW3010A, (S) SW3050B 
(L, S) SW6010B 

 
     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

 
 
 
 
 
 
 
 
 
 
 
 
Manual cold-vapor technique 

 
(L, S) SW6010B 
(L, S) SW6010B 
(L, S) SW6010B 
(L, S) SW6010B 
(L, S) SW6010B 
(L, S) SW6010B 
(L, S) SW6010B 
(L) SW7470A, (S) SW7471A 

 
Free liquids 

 
Paint Filter Liquids Test 

 
(L, S) SW9095 

 
aAt Los Alamos National Laboratory, current analytical capabilities include limited analyses of mixed waste samples.  These analyses include 

gross alpha, beta, and gamma screening. 
b"A" (e.g., A006) refers to U.S. Environmental Protection Agency, 1984, "Sampling and Analysis Methods for Hazardous Waste Combustion," 

EPA-600/8-84-002. 
"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
cMethod being revised per the January 1998 SW-846 Draft Update IVA. 
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dMethod being integrated into Method 7000B, per the January 1998 SW-846 Draft Update IVA. 
eMethod being integrated into Method 7010, per the January 1998 SW-846 Draft Update IVA. 
fSee also atomic absorption methods.  Total metals may be substituted for TCLP metals, if appropriate.  RCRA = Resource Conservation and 

Recovery Act. 
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 Table E-4 
 
 Evacuation Determination and Reentry Conditions 
 

 
Reason for Evacuation 

 
Evacuation Determination Made by 

 
Reentry Conditionsa 

 
Fire 

 
1Fire or evacuation alarm, Group Leader or 
alternate, Lead Engineer, Senior Staff 
Member present, Senior Technician, or 
Emergency Manager 

 
Following survey by the person 
designated by the ICb 

 
Explosion 

 
Same as 1 above 

 
Same as above 

 
Loss of ventilation 

 
2Group Leader or alternate, Senior Staff 
Member, Lead Engineer, or Senior 
Technician 

 
Same as above 

 
Loss of electric power 

 
Same as 2 above 

 
Same as above 

 
Extensive contamination 

 
Same as 2 above or ESH-1c 
Representative 

 
Same as above 

 
Airborne contamination 

 
Same as 2 above or Radiation Monitor 

 
Same as above 

 
Escape or release of toxic or 
hazardous gas or fumes 

 
Group Leader or alternate, Senior Staff 
Member, Lead Engineer, Senior 
Technician, or Emergency Manager 

 
Same as above 

 
Bomb or bomb threat 

 
EM&Rd or PTLAe representative, R&Df 
Section Leader or alternate, Senior Staff 
Member, or Lead Engineer 

 
Same as above 

 
aAll reentries are authorized by the EM&R Incident Commander. 
b"IC" refers to the Incident Commander as defined in 29 CFR 1910.120. 
c"ESH-1" refers to the Health Physics Operations Group. 
d"EM&R" refers to the Emergency Management and Response Office. 
e"PTLA" refers to Protection Technology Los Alamos. 
f"R&D" refers to the Research and Development Section. 
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 APPENDIX F 
 CLOSURE PLAN 
 
This appendix describes general closure activities applicable to all hazardous and/or mixed waste 
management units at Los Alamos National Laboratory (LANL) that are included in technical area 
(TA)-specific permit applications, permit modification requests, or permit renewal documents.  
The activities detailed in this appendix are included to address closure requirements specified in 
the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 
270.14(b)(13), revised January 1, 1997 [1-1-97], and 20 NMAC 4.1, Subpart V, Part 264, 
Subparts G and H [1-1-97], as applicable.  This appendix is organized as follows: 
 
$ General closure information applicable to hazardous and/or mixed waste units (Section F.1) 
 
$ Specific sampling and analytical procedures to be used during closure activities at the 

hazardous and mixed waste units (Section F.2). 
 
Detailed closure procedures for hazardous and/or mixed waste units are addressed in 
Attachment F of TA-specific permit applications, permit modification requests, or permit renewal 
documents.  Closure will include removal of waste from the unit to be closed and 
decontamination of structures and equipment that have been contaminated by waste materials.  
Closure activities will minimize the need for further maintenance, preclude the release of 
hazardous waste or constituents to environmental media, and be protective of human health. 
 
As appropriate, radiation exposure during closure activities will be maintained as low as 
reasonably achievable, as required by the Atomic Energy Act, to protect worker and public health 
and safety.  Until closure is complete and has been certified in accordance with 20 NMAC 4.1, 
Subpart V, 264.115 [1-1-97], as discussed in Sections F.1.5 and F.1.6, a copy of the approved 
closure plan and any approved revisions will be on file at LANL's Hazardous and Solid Waste 
Group (ESH-19) and at the U.S. Department of Energy (DOE) Los Alamos Area Office (LAAO). 
 
F.1 GENERAL CLOSURE INFORMATION 
This section is prepared in accordance with the requirements of 20 NMAC 4.1, Subpart IX, 
270.14(b)(13), and 20 NMAC 4.1, Subpart V, Part 264, Subparts G and H [1-1-97], as applicable. 
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F.1.1 Closure Performance Standard [20 NMAC 4.1, Subpart V, 264.111] 
The hazardous or mixed waste unit(s) addressed in TA-specific permit applications, permit 
modification requests, or permit renewal documents will be closed to meet the following 
performance standards: 
 
$ Minimize the need for further maintenance 
 
$ Control, minimize, or eliminate, to the extent necessary to protect human health and the 

environment, the post-closure escape of hazardous waste, hazardous constituents, leachate, 
contaminated runoff, or hazardous waste decomposition products to the ground or surface 
waters or atmosphere 

 
$ Comply with the applicable closure and post-closure requirements of 20 NMAC 4.1, Subpart 

V, Subparts G and I through DD [1-1-97]. 
 
This will be accomplished by removal of waste from the unit(s) and decontamination, if necessary, 
of the areas that may have come into contact with wastes.  Decontamination activities will ensure 
the removal of waste residues from the unit(s) to established cleanup levels (see Attachment F of 
TA-specific permit applications, permit modification requests, or permit renewal documents). 
 
Closure of any unit will be deemed complete when decontamination has been verified; all 
equipment and structures associated with operation of the unit have been decontaminated, if 
necessary; and closure certification has been submitted to and approved by the New Mexico 
Environment Department (NMED). 
 
F.1.2 Partial and Final Closure Activities [20 NMAC 4.1, Subpart V, 264.112(d)] 
This closure plan has been written for partial closure rather than final closure of the entire LANL 
facility.  Partial closure will consist of closing one or more of the regulated hazardous/mixed 
waste units, or portions thereof, at the LANL facility, while leaving the remainder of a unit or the 
other regulated hazardous/mixed waste units at LANL in service.  In the event of a partial closure, 
the procedures described in the following sections and in Attachment F of TA-specific permit 
applications, permit modification requests, or permit renewal documents will apply to the 
hazardous and mixed waste unit(s), or portions thereof, to be closed.  Partial closure (hereinafter 
referred to as closure) will be deemed complete when decontamination has been verified; the 
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waste management unit (or portion thereof) and related equipment and structures have been 
decontaminated, if necessary; the closure certification has been submitted to the NMED; and the 
NMED has approved the closure.  Final closure will occur when LANL's remaining regulated 
hazardous/mixed waste management units are closed either by waste removal and 
decontamination or by disposal of contaminated structures and equipment. 
 
F.1.3 Closure Schedule [20 NMAC 4.1, Subpart V, 264.112(b)(6), 264.112(e), and 264.113] 
Written notification will be provided to the NMED 45 days before the start of closure activities for 
container storage areas and tanks.  However, pursuant to 20 NMAC 4.1, Subpart V, 264.112(e) 
[1-1-97], removing hazardous wastes and decontaminating or dismantling equipment in 
accordance with an approved closure plan may be conducted at any time before or after 
notification of closure.  Closure activities will begin according to the requirements of 20 NMAC 
4.1, Subpart V, 264.112(d)(2) [1-1-97].  Treatment, removal, or disposal of hazardous wastes will 
begin in accordance with the approved closure plan, as required by 20 NMAC 4.1, Subpart V, 
264.113(a) [1-1-97], within 90 days after final receipt of waste at the hazardous or mixed waste 
unit.  This timeframe will be met as long as facilities are available for treatment or disposal of 
these wastes.  In the event that closure activities cannot begin at a unit within 90 days, LANL will 
notify the Secretary of the NMED in accordance with the extension requirements in 20 NMAC 4.1, 
Subpart V, 264.113(a) [1-1-97].  Closure activities and reporting requirements will then be 
completed within 180 days of the receipt of the final volume of waste at the unit to be closed.  
Closure will be conducted in accordance with the schedule(s) presented in Attachment F of 
TA-specific permit applications, permit modification requests, or permit renewal documents.  In 
the event that closure of a unit is prevented from proceeding according to schedule, LANL will 
notify the Secretary of the NMED in accordance with extension request requirements in 
20 NMAC 4.1, Subpart V, 264.113(b) [1-1-97].  In addition, the demonstrations in 20 NMAC 4.1, 
Subpart V, 264.113(a)(1) and (b)(1) [1-1-97], will be made in accordance with 20 NMAC 4.1, 
Subpart V, 264.113(c) [1-1-97]. 
 
F.1.4 Amendment of the Closure Plan [20 NMAC 4.1, Subpart V, 264.112(c)] 
In accordance with 20 NMAC 4.1, Subpart IX, 264.112(c) [1-1-97], LANL will submit a written 
notification of or request for a permit modification to authorize a change in the approved closure 
plan whenever: 
 



 Document: LANL General Part B  
 Revision No.: 1.0  
 Date: October 1998  
 
 
 

 

 
F-4 

 

$ There are changes in operating plans or facility design that affect the closure plan 
 
$ There is a change in the expected year of closure 
 
$ Unexpected events occur during closure that require modification of the approved closure 

plan. 
 
The written notification or request will include a copy of the amended closure plan for approval by 
the NMED. 
 
LANL will submit a written request for a permit modification with a copy of the amended closure 
plan at least 60 days prior to the proposed change in unit design or operation or no later than 
60 days after an occurrence of an unexpected event that affects the closure plan.  If the 
unexpected event occurs during closure, the permit modification will be requested within 30 days 
of the occurrence.  If the Secretary of the NMED requests a modification of the closure plan, a 
plan modified in accordance with the request will be submitted within 60 days of notification or 
within 30 days of notification if a change in facility condition occurs during the closure process. 
 
F.1.5 Closure Cost Estimate, Financial Assurance, and Liability Requirements [20 NMAC 4.1, 

Subpart V, 264.140(c)] 
In accordance with 20 NMAC 4.1, Subpart V, 264.140(c) [1-1-97], LANL, as a federal facility, is 
exempt from the requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart H [1-1-97], to 
provide a cost estimate, financial assurance mechanisms, and liability insurance for closure 
actions. 
 
F.1.6 Closure Certification [20 NMAC 4.1, Subpart V, 264.115] 
Within 60 days after completion of closure activities for any hazardous or mixed waste 
management unit, LANL will submit to the Secretary of the NMED, via certified mail, a certification 
that the unit has been closed in accordance with the specifications of the applicable closure plan, 
when approved.  The certification will be attested to by an independent, registered professional 
engineer and will be signed by the appropriate DOE and LANL officials, in accordance with 
20 NMAC 4.1, Subpart V, 264.115 [1-1-97].  Documentation supporting the independent, 
registered engineer's certification will be furnished to the Secretary of the NMED with the original 
certification.  A copy of the certification and supporting documentation shall be maintained by 
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both DOE/LAAO and ESH-19. 
 
F.1.7 Security 
Because of the ongoing nature of waste management operations at LANL, the sites of the 
hazardous or mixed waste units addressed in TA-specific permit applications, permit modification 
requests, or permit renewal documents will be under the permanent care of the DOE or another 
authorized federal agency.  Fences and site security will be maintained for as long as necessary 
to prohibit public access and to meet DOE requirements for radiation protection. 
 
F.1.8 Closure Report 
Upon completion of the closure activities for any hazardous or mixed waste management unit 
addressed in TA-specific permit applications, permit modification requests, or permit renewal 
documents, a closure report shall be prepared and submitted to the Secretary of the NMED.  The 
report shall document the closure and contain, for example, the following: 
 
$ The certification described in Section F.1.6 
 
$ Any variance from the approved activities and the reason for the variance 
 
$ A summary of all sampling results, showing: 
 
- Sample identification 
- Sampling location 
- Datum reported 
- Detection limit for each datum 
- A measure of analytical precision (e.g., uncertainty, range, variance) 
- Identification of analytical procedure 
- Identification of analytical laboratory 
 
$ A quality assurance (QA)/quality control (QC) statement on analytical data validation and 

decontamination verification 
 
$ The location of the file of supporting documentation, including: 
 
- Field logbooks 
- Laboratory sample analysis reports 
- QA/QC documentation 
- Chain-of-custody forms 
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$ Storage or disposal location of regulated hazardous/mixed waste resulting from closure 
activities 

 
$ A certification of accuracy of the report. 

 
F.1.9 Survey Plat and Post-Closure Requirements [20 NMAC 4.1, Subpart V, 264.116 and 

264.117 through 264.120] 
Unless indicated otherwise in TA-specific permit applications, permit modification requests, or 
permit renewal documents, LANL intends to remove hazardous and mixed waste and associated 
constituents from the permitted units and to decontaminate all structures and equipment to 
established cleanup levels or, if adequate decontamination cannot be achieved, to dispose of the 
contaminated structures and equipment.  If decontamination to established cleanup levels is not 
achievable, LANL will amend this closure plan to address appropriate closure procedures or 
post-closure care requirements pursuant to 20 NMAC 4.1, Subpart V, 264.117 through 264.120 
[1-1-97].  A survey plat, post-closure certification, and post-closure notices will not be required for 
the permitted units because, subject to this closure plan, unless amended, all wastes will be 
removed and the units will be decontaminated or disposed of at closure.  Therefore, these 
requirements are not applicable. 
 
F.2 SAMPLING AND ANALYTICAL PROCEDURES [20 NMAC 4.1, Subpart V, 264.112(b)(4)] 
The following sections describe procedures and methods for sampling, analysis, and 
documentation applicable to closure activities.  While the procedures and methods are specific, 
other applicable procedures or methods may be used if conditions or experience show the 
alternate method to be more appropriate.  Sampling will be conducted in accordance with 
procedures given in ATest Methods for Evaluating Solid Waste, Physical/Chemical Methods@ 

(SW-846) (EPA, 1986) or other approved procedures or methods. 
 
F.2.1 Soil and Sediment Sampling 
When soil and/or sediment sampling is appropriate or required, the sampling procedures outlined 
below will be used to obtain samples to determine the amount (if any) of hazardous constituents in 
soil and/or sediment in the vicinity of the unit(s) undergoing closure. 
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F.2.1.1 Sampling Procedures 
Soil samples will be collected from a depth of six inches; sediment samples will be collected from 
the surface or near surface.  A trowel, scoop, or Veihmeyer sampler may be used to collect soil 
and sediment samples.  Sampling procedures will be performed as follows: 
 
$ Trowel or Scoop 
 
- Take small, equal portions of sample from the surface or near the surface of the material to 

be sampled. 
 
- Combine the samples in a container appropriate for the required analysis. 
 
- Cap the container, attach a label and seal, and preserve as required (see Table F-1).  

Record in the field logbook, and complete the sample analysis request sheet and 
chain-of-custody form.  Deliver the samples to LANL=s Inorganic Trace Analysis Group 
(CST-9) for radiological screening and to the laboratory for analysis. 

 
$ Veihmeyer Sampler 
 
- Assemble the sampler by screwing in the tip and the drive head on the sampling tube 
 
- Insert the tapered handle (drive guide) of the drive hammer through the drive head 
 
- Place the sampler in a perpendicular position on the soil to be sampled 
 
- Drive the sampler into the soil to the desired sampling depth by pounding the drive head with 

the drive hammer (do not drive the tube further than the tip of the hammer's drive guide) 
 
- Record the length of the tube that penetrated the material 
 
- Move the drive hammer onto the drive head (in this position, the hammer serves as a handle 

for the sampler) 
 
- Rotate the sampler at least two revolutions to shear off the sample at the bottom 
 
- Lower the sampler handle (hammer) until it just clears the two ear-like protrusions on the 

drive head and rotate about 90 degrees 
 
- Withdraw the sampler from the material by pulling the handle (hammer) upwards (when the 

sampler cannot be withdrawn by hand, as in deep soil sampling, use a puller jack and grip) 
 
- Dislodge the hammer from the sampler, turn the sampler tube upside down, tap the head 

gently against the hammer, and carefully recover the sample from the tube 
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- Store the sample in an appropriate sample container 
 
- Label the sample, affix the seals, preserve as required, record in the field logbook, complete 

the sample analysis request sheet and chain-of-custody form, and deliver the samples to 
CST-9 for radiological screening and to the laboratory for analysis. 

 
F.2.1.2 Cleaning of Soil or Sediment Samplers 
To prevent cross contamination, it is important to clean the samplers after each sample is 
collected.  An unused, disposable sampler may be presumed clean if still in a factory-sealed 
wrapper.  Unsealed samplers will be cleaned prior to use; they will be washed with a detergent 
and water solution, rinsed several times with tap water, rinsed with distilled water, drained of 
excess water, and air-dried or wiped dry. 
F.2.2 Liquid Sampling 
In order to determine baseline parameters, a composite liquid waste sampler (COLIWASA) or 
similar device will be used to sample unused washwater solutions before decontamination begins. 
 It will also be used to sample the washwater used in cleaning structures and equipment.  As an 
alternative to the COLIWASA, glass tubes may be used to sample liquids.  The primary 
advantage in using a glass tube is that the tube will be disposed of appropriately after each 
sample is collected, thus eliminating the potential for cross contamination. 
 
F.2.2.1 Sampling Procedure 
Liquid sampling with a COLIWASA will be performed as follows: 
 
$ Ensure that the COLIWASA is clean 
 
$ Assemble the COLIWASA 
 
$ Check that the sampler is functioning properly 
 
$ Wear necessary personal protective equipment, and observe required sampling precautions 
 
$ Slowly lower the COLIWASA into the liquid at a rate that permits the level of the liquid inside 

and outside the sampler tube to be about the same (if the level of the liquid in the sampler 
tube is lower than that outside the sampler, the sampling rate is too fast and will result in a 
nonrepresentative sample) 
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$ When the sampler stopper reaches the bottom of the liquid container, close the sampler 
 
$ Lock the sampler in the closed position 
 
$ Slowly withdraw the sampler from the container with one hand, while wiping the sampler tube 

with a disposable cloth with the other hand 
 
$ Carefully discharge the sample into a sample container 
 
$ Preserve as required (see Table F-2), cap the container, attach a label and seal, place 

immediately in an insulated container with ice (if required), record in the field logbook, and 
complete the sample analysis request sheet and chain-of-custody form 

 
$ Clean the sampler on site and store used rags in plastic bags for subsequent disposal or 

store the contaminated parts of the sampler in a plastic storage tube or bag for subsequent 
cleaning. 

 
F.2.2.2 Cleaning of Liquid Samplers 
A sampler must be clean before use.  An unused, disposable sampler may be presumed clean if 
still in a factory-sealed wrapper.  Unsealed samplers will be cleaned prior to use; they will be 
washed with a detergent and water solution, rinsed several times with tap water, rinsed with 
distilled water, drained of excess water, and air-dried or wiped dry.  A necessary piece of 
equipment for cleaning the tube of the COLIWASA is a bottle brush that fits tightly inside the 
diameter of the tube.  The brush is connected to a rod of sufficient length to reach the entire 
length of the sampler tube.  To prevent cross contamination, it is important to clean the samplers 
after each sample is collected.  Clean samplers should be stored in clean polyethylene plastic 
tubes or bags in a clean and protected area. 
 
F.2.3 Sample Handling and Documentation 
Samples will be analyzed either at LANL or at a commercial analytical laboratory.  In either case, 
each sample will be labeled, sealed, and accompanied by chain-of-custody and sample analysis 
request forms.  The chain-of-custody form is necessary to trace sample possession from the time 
of collection to the time of analysis and must accompany every sample.  The original record 
accompanies shipment; the copy is retained by LANL.  If samples are analyzed at LANL, the 
original will be maintained by LANL.  The request for analysis form has two parts:  a field portion 
and a laboratory portion.  The field portion of this form must be completed by the sample 
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collection personnel.  The laboratory portion is intended to be completed by the analytical 
laboratory personnel when the sample is received.  The analytical laboratory retains the original 
record and sends a copy to LANL. 
 
Sample containers appropriate for the requested analyses will be used for all samples.  Samples 
will be collected, placed in bottles, sealed, and tagged.  Sample container surfaces will be 
screened for radiological contamination and decontaminated, if necessary.  Sample containers 
will then be immediately placed in packaging material, and, if refrigeration is required, in an 
insulated container with ice.  Recommended sample containers, preservation techniques, and 
holding times are presented in Tables F-1 and F-2. 
 
The sample container must be sealed with a custody seal attached to the container in such a way 
that the seal must be broken in order to open the container.  The seal and sample tag must be 
completed with a waterproof pen.  A sample label is necessary to prevent misidentification of 
samples and should include, if applicable, the grid number referenced to positions staked on the 
site perimeter.  The sample label should be completed to include the project name, sample 
number, collection date/time, collector's name, sample location, sample media description, 
preservative, and analysis requested.  In the case of soil sampling, field information may include 
observations such as the soil texture and surface appearance, ambient temperature and cloud 
cover at time of sampling, and precipitation conditions 24 hours before sampling. 
 
A field logbook will be kept and will contain all information pertinent to field surveys and sampling.  
The logbook shall have bound and consecutively numbered pages in 82- by 11-inch format.  

Examples of entries include: 
 
$ Purpose of sample (routine sampling, special sampling) 
 
$ Location of sampling (coordinates referenced to staked field points, if soil sample) 
 
$ Name and business address of person making log entry 
 
$ Type of process producing waste 
 
$ Number and volume of sample 
 
$ Description of each sampling location, sampling methodology, equipment used 
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$ Date and time of sample collection 
 
$ Sample destination and transporter's name (e.g., name of laboratory, United Parcel Service) 
 
$ Map or photograph of the sampling site, if any 
 
$ Field observations, if applicable (e.g., ambient temperature, sky conditions, past 24-hour 

precipitation) 
 
$ Field measurements, if applicable (e.g., pH, conductivity) 
 
$ Collector's sample identification number(s) 
 
$ Signature of person responsible for the log entry. 

 
Because sampling situations vary widely, no general rule can be given as to the extent of 
information that must be entered in the logbook.  It is recommended, however, to record sufficient 
information so that someone can reconstruct the sampling situation without relying on the 
collector's memory. 
F.2.4 Analytical Procedures 
Sample analyses, including those for QA/QC, will be conducted using methods prescribed in 
SW-846 or other approved procedures or methods.  Target detection limits, analytical methods, 
and instrumentation for metals and organics analyses are presented in Tables F-3 and F-4, 
respectively. 
 
F.2.5 Field and Laboratory QA/QC 
Field QC activities will include collection of the following QC samples: duplicate samples, trip 
blanks, field blanks, and equipment rinsate blanks.  Field QC samples are summarized in 
Table F-5. 
 
Duplicate samples are two or more samples collected simultaneously into separate containers 
from the same source under identical conditions.  Acceptance limits for field duplicate analyses 
are 0 to 20 relative percent difference per analyte.  Frequency of duplicate samples will be 1 in 20 
samples, or 1 per day if less than 20 samples are collected.  Blank samples will include trip 
blanks, field blanks, and equipment rinsate blanks.  A trip blank is a sample container filled with 
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organic-free deionized water.  The filled container is taken to the sampling site, remains 
unopened, and then is shipped to the analytical laboratory along with the samples.  A trip blank is 
submitted whenever samples are collected for volatile organic compounds analysis.  A field blank 
is a sample collected to assess the ambient conditions at the sampling site.  It consists of a 
sample of organic-free deionized water poured into a sample container under normal sampling 
conditions.  An equipment rinsate blank is collected to assess the cleanliness of sampling 
equipment.  The equipment is cleaned according to the procedures described in Sections F.2.1.2 
and F.2.2.2, then organic-free deionized water is poured over the decontaminated equipment's 
sampling surface and collected in a sample container.  Frequency of equipment rinsate blank 
samples will be 1 in 20 samples, or 1 per day if less than 20 samples are collected.  Blank 
samples and duplicate samples of liquid, soil, and sediment will be analyzed for the same 
parameters as the closure samples.  Samples will be provided with unique identification numbers 
that do not indicate to the laboratory that the samples are for QA/QC purposes. 
 
Instrument calibration and maintenance are subject to QC procedures.  Field equipment will be 
calibrated and maintained using the manufacturer's instructions or appropriate standard 
procedures. 
 
Laboratories used for analysis shall operate under a quality assurance program plan (QAPP) that 
meets the requirements in SW-846.  QC procedures in the analytical laboratory are guided by the 
laboratory's QAPP.  In the laboratory, QC samples are required to establish the accuracy and 
precision of the analytical data in order to determine the quality of the data.  Laboratory QC 
procedures are summarized in Table F-6. 
 
F.3 REFERENCES 
EPA, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," EPA-SW-846, U.S. Environmental Protection Agency, Office of 
Solid Waste and Emergency Response, U.S. Government Printing Office, Washington, D.C. 
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 Table F-1 
 
 Sample Containers, Preservation Techniques, and Holding Times 
 for Sediment/Soil/Sludge Samples 
 
 

Analyte Group 

 
Container 

 
Preservative 

 
Holding Timea 

 
 

 
 

 
 

 
 

 
Target compound volatile 
organicsb 
 

 
125 milliliter (ml) 

WMc-Gd 

 
Cool to 4 degrees Celsius (°C) 

 
14 days 

 
Target compound 
semivolatile organicsb 
 

 
250 ml WM-G vial 
with Teflon-lined lid 

 
Cool to 4°C 

 
14 days from field collection to preparative extraction 
40 days from preparative extraction to determinative analysis 

 
Target analyte metalsb 
(except mercury and 
hexavalent chromium) 
 

 
200 gram (g) 
WM-Pe or G 

 
None 

 
180 days 

 
Mercury 

 
200 g 

WM-P or G 
 

 
Cool to 4°C 

 
28 days 

 
Hexavalent chromium 

 
100 g 

WM-P or G 
 

 
Cool to 4°C 

 
One month to extraction 
4 days from preparative extraction to determinative analysis 

 
aHolding time information was taken from U.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods," SW-846. 
bTarget compound volatile and semivolatile organics and target analyte metals are listed by respective test method numbers in U.S. Environmental Protection 

Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cWM = Wide-mouth 
dG = Glass 
eP = Polyethylene 
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 Table F-2 
 
 Sample Containers, Preservation Techniques, and Holding Times 
 for Liquid Samples 
  

Analyte Group 
 

Container 
 

Preservative 
 

Holding Timea  
Target compound volatile 
organicsb 
 

 
2 x 40 milliliter (ml) Gc 

vials with Teflon-lined septa 

 
HCld, H2SO4

e, or solid NaHSO4
f to 

pH<2; 
cool to 4 degrees Celsius (°C) 

 
14 days 

 
Target compound 
semivolatile organicsb 

 
4 x 1 liter 

AGg with Teflon-lined lid 

 
Cool to 4°C 

 
7 days from field collection to preparative extraction 
40 days from preparative extraction to determinative 
analysis 
  

Target analyte metalsb 
(except mercury and 
hexavalent chromium) 
 

 
600 ml 
Ph or G 

 
HNO3

i 
to pH <2 

 
180 days 

 
Mercury 

 
400 ml 
P or G 

 

 
HNO3 

to pH <2 

 
28 days 

 
Hexavalent chromium 

 
400 ml 
P or G 

 

 
Cool to 4°C 

 
24 hours 

 
aHolding time information was taken from U.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods," SW-846. 
bTarget compound volatile and semivolatile organics and target analyte metals are listed by respective test method numbers in U.S. Environmental Protection 

Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cG = Glass 
dHCl = Hydrochloric acid 
eH2SO4 = sulfuric acid 
fNaHSO4 = sodium sulfate 
gAG = Amber glass 
hP = Polyethylene 
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iHNO3 = Nitric acid 
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 Table F-3 
 
 Target Detection Limits, Analytical Methods, 
 and Instrumentation for Metals Analysis 
  

Analyte 
 

Target Detectiona Limit 
(ìg/L)b 

 
EPA SW-846c 

Analytical Method 

 
Instrumentationd 

 
 

 
 

 
 

 
  

Arsenic 
 

 
10 

 
6010A, 7060Ae, 7061A 

 
ICP, GFAA 

 
Barium 
 

 
200 

 
6010A, 7080Af, 7081e 

 
ICP, FLAA, GFAA 

 
Beryllium 
 

 
5 

 
6010A, 7090f, 7091e 

 
ICP, FLAA, GFAA 

 
Cadmium 
 

 
2 

 
6010A, 7130f, 7131Ae 

 
ICP, FLAA, GFAA 

 
Chromium 
 

 
10 

 
6010A, 7190f, 7191e 

 
ICP, FLAA, GFAA 

 
Lead 
 

 
5 

 
6010A, 7420f, 7421e 

 
ICP, FLAA, GFAA 

 
Mercury 
 

 
0.2 

 
7470A, 7471Ag 

 
CVAA 

 
Nickel 
 

 
40 

 
6010A, 7520f 

 
ICP, FLAA 

 
Selenium 
 

 
5 

 
6010A, 7740e, 7741A 

 
ICP, GFAA, GHAA 

 
Silver 
 

 
10 

 
6010A, 7760Af, 7761e 

 
ICP, FLAA, GFAA 

 
Thallium 
 

 
10 

 
6010A, 7840f, 7841e 

 
ICP, FLAA, GFAA 

 
aDetection limits listed are for clean water.  Actual detection limits may be higher depending on sample composition 

and matrix type. 
bìg/L = micrograms per liter 
cU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods," SW-846. 
dICP = Inductively coupled plasma emission spectroscopy 
GFAA = Graphite furnace atomic absorption spectroscopy 
FLAA = Flame atomic absorption spectroscopy 
CVAA = Cold-vapor atomic absorption spectroscopy 
GHAA = Gaseous hydride atomic absorption spectroscopy 
eMethod being integrated into Method 7010, per the January 1998 SW-846 Draft Update IVA. 
fMethod being integrated into Method 7000B, per the January 1998 SW-846 Draft Update IVA. 
gMethod being revised per the January 1998 SW-846 Draft Update IVA. 
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 Table F-4 
 
 Target Detection Limits, Analytical Methods, and Instrumentation 
 for Organics Analysis 
  

Analyte (Group) 
 

Target Detection Limitsa 
 

EPA SW-846b 
Analytical Method 

 
Instrumentationc 

 
 

 
 

 
 

 
  

Target compound list volatiles 
plus ten tentatively identified 
compounds (TIC) 
 

 
10 mg/Ld water 

10B120 mg/kge sediment 

 
8260B 

 
GC/MS 

 
Target compound list 
semivolatiles plus 20 TICs 
 

 
10 mg/L water 

330B50,000 mg/kg sediment 

 
8270Cf 

 
GC/MS 

 
aDetection limits expressed as practical quantitation limits. 
bU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
cGC/MS = Gas chromatography/mass spectrometry 
dmg/L = milligrams per liter 
emg/kg = milligrams per kilogram 
fMethod being revised per the January 1998 SW-846 Draft Update IVA. 
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 Table F-5 
 
 Summary of Field Quality Control Samples 
 

 
Quality Control 
Sample Type 

 
Sample 
Matrix 

 
Applicable 
Analysis 

 
Frequency 

 
Purpose 

 
Acceptance 

Criteria 

 
Correctivea 

Action 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Trip blank 

 
Water 

 
Volatile organic 
analytes (VOA) 

 
One set per shipping 
cooler containing 
samples to be analyzed 
for VOAs 
 

 
Monitor contamination 
or cross contamination 
during handling and 
transportation 

 
b 

 
Advisory--no action 
required 

 
Field blank 

 
Water 

 
VOAs, 
semivolatile 
organic analytes 
(SVOA), 
metals, 
radionuclides 
 

 
One sample daily per 
analysis 

 
Monitor field sample 
contamination/air 
contamination 

 
b 

 
Advisory--no action 
required 

 
Field duplicate 

 
Soil/water 

 
VOAs, 
SVOAs, 
metals, 
radionuclides 
 

 
One sample per day per 
matrix type per 
20 samples 

 
Monitor sample 
variability 

 
Analytical method 
criteria, if applicable 

 
Advisory--no action 
required 

 
Equipment rinsate 
    blank 

 
Water 

 
VOAs, 
SVOAs, 
metals, 
radionuclides 
 

 
One sample per day per 
20 samples 

 
Monitor 
decontamination 
effectiveness and 
sample cross 
contamination 

 
b 

 
Advisory--no action 
required 

 
aU.S. Environmental Protection Agency Functional Guidelines for Data Validation may apply. 
bFor volatile and semivolatile analysis, if blank shows detectable levels of any common laboratory contaminant (e.g., methylene chloride, acetone, 2-butanone, 

toluene, and/or any phthalate ester), sample must exhibit that contaminant at a level 10 times the quantitation limit to be considered detectable.  For all other 
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contaminants, sample must exhibit the contaminant at a level 5 times the quantitation level to be considered detectable. 
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 Table F-6 
 
 Summary of Laboratory Quality Control Proceduresa 
 by Analytical Method 
  

Parameter 
 

EPA SW-846b 
Analytical 
Method 

 
Quality 

Control Check 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
 

 
 

 
 

 
 

 
 

 
  

Target 
compound 
volatile 
organics 
 

 
8240B or 8260A 

 
Instrument performance:  
mass calibration/ion 
abundance pattern 

 
Every 12 hours of 
analysis time 

 
Per method 

 
Repeat until acceptance 
criteria satisfied 

 
 

 
 

 
Initial calibration:  instrument 
sensitivity and linearity of 
response 

 
Five concentration levels; 
after each instrument 
performance, check prior 
to sample analysis 
 

 
Relative response factors 
(RRF) within method limits 

 
Repeat calibration 

 
 

 
 

 
Continuing calibration 

 
Every 12 hours of 
analysis time 
 

 
Average RRFs <25% 
difference 

 
Repeat calibration 

 
 

 
 

 
Internal standards 

 
All calibration standards, 
samples, and blanks 

 
Extracted ion current profile 
(EICP); D -50 to +100% 
Retention time shifts 
<0.50 minutes 
 

 
Correct malfunction; 
reanalyze sample per 
method criteria 

 
 

 
 

 
Method blank 

 
Every 12 hours of 
analysis time 

 
<5 times quantitation limit 
for methylene chloride, 
acetone, 2-butanone; all 
other compounds < or = to 

 
Determine source of 
contamination, and 
document corrective 
action; reextract and 
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Parameter 

 
EPA SW-846b 

Analytical 
Method 

 
Quality 

Control Check 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
 

 
 

 
 

 
 

 
 

 
 

quantitation limit 
 

reanalyze samples 
 
Target 
compound 
volatile 
organics 
(continued) 

 
 

 
System monitoring 
compounds 

 
Every method blank, 
sample, matrix spike, 
matrix spike duplicate; 
matrix specific, per 
method limits 
 

 
Check instrument and 
calculations; reanalyze per 
method criteria 

 
 

 
Target 
compound 
semivolatile 
organics 
 

 
8250A or 8270Bc 

 
Instrument performance:  
mass calibration/ion 
abundance pattern 

 
Every 12 hours 

 
Per method 

 
Repeat until acceptance 
criteria satisfied 

 
 

 
 

 
Initial calibration:  instrument 
sensitivity and linearity of 
response 

 
Five concentration levels. 
 After each performance, 
check prior to sample 
analysis 
 

 
RRFs within method limits 

 
Repeat calibration 

 
 

 
 

 
Continuing calibration 

 
Every 12 hours 

 
Average RRFs <25% 
difference 
 

 
Repeat calibration 

 
 

 
 

 
Internal standards 

 
All calibration standards, 
samples, and blanks 

 
EICP; D -50 to +100% 
Retention time shifts 
<0.50 minutes 
 

 
Correct malfunction; 
reanalyze sample per 
method criteria 

 
Target 
compound 

 
 

 
Method blank 

 
Each group of samples of 
similar matrix and 

 
<5 times quantitation limit 
for phthalate esters; all other 

 
Determine source of 
contamination; 
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Parameter 

 
EPA SW-846b 

Analytical 
Method 

 
Quality 

Control Check 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
 

 
 

 
 

 
 

 
 

 
 

semivolatile 
organics 
(continued) 

concentration level (soils) compounds < or = to 
quantitation limit 

document corrective 
action; reextract and 
reanalyze samples 
  

 
 

 
 
Surrogate compounds 

 
Each sample, blank 

 
Matrix-specific per method 
limits 

 
Reextract and reanalyze 
per method criteria 
  

Metals 
 

6010A 
 
Surrogate compounds 
Instrument calibration 
Initial/continuing calibration 

 
Each sample and blank 
Daily, or each setup 
After instrument 
calibration, 10% or every 
2 hours 

 
60B150% recovery 
 5% of true value 
10% of true value 

 
Advisory only--no action 
Repeat calibration 
Correct problem, 
recalibrate and 
reanalyze previous ten 
samples 
  

 
 

 
 
Initial/continuing calibration 
blank 

 
Every calibration, 10% or 
2 hours 

 
< contract-required 
detection limits 

 
Correct problem; 
recalibrate and 
reanalyze all samples 
since last blank 
  

 
 

 
 
Preparation blank 

 
Each batch of digested 
samples 

 
< contract-required 
detection limits 

 
Redigest and reanalyze 
all associated samples 
per method criteria 
  

Metals 
(continued) 

 
 

 
Interference check sample 
(ICS) 

 
Each run or twice per 
8-hour shift 

 
20% of true value 

 
Correct problem; 
recalibrate and 
reanalyze all samples 
since last ICS 
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Parameter 

 
EPA SW-846b 

Analytical 
Method 

 
Quality 

Control Check 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
 

 
 

 
 

 
 

 
 

 
 
  

 
 

 
 
Duplicate sample analysis 

 
Once per field batch per 
matrix 

 
0B20% relative percent 
difference when < five times 
detection limit; detection 
limit otherwise 
 

 
Flag data 

 
 

 
 

 
Laboratory control sample 
(LCS) 

 
Once per field batch or 
each digest group 

 
80B120% percent recovery 
(except silver, antimony) 

 
Correct problem; 
redigest and reanalyze 
all samples since last 
LCS 
  

 
 

 
 
Serial dilution analysis 

 
Once per field batch per 
matrix 
 

 
10% original determination 

 
Flag data 

 
 

 
 

 
Instrument detection limit 
 

 
Quarterly 

 
As determined 

 
Not applicable 

 
 

 
 

 
Interelement corrections 
 

 
Annually 

 
As determined 

 
Not applicable 

 
 

 
 

 
Linear range analysis 
 

 
Quarterly 

 
5% of true value 

 
Reanalyze 
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aSource:  "U.S. Environmental Protection Agency Contract Laboratory Program Statement of Work for Inorganic and Organic Analysis" (EPA, 1990).  Not all listed 

procedures may be applicable to SW-846 protocols. 
bU.S. Environmental Protection Agency, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cMethod being revised per the January 1998 SW-846 Draft Update IVA. 
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PART I 
'l'HE SCHEDOLE 

SECTION A - AWABQ/CONTBACT CSTAHPARP FORM 26 - COVEBl 
SEctiON B - SQPPLIES OR S£RYICES ANp PRICES/COSTS 
B.Ol BACJ)GROUNQ ANQ PYRPOSE OF THE coNTRACT 
DOE is authorized pursuant to the Department o~ Enerqy organization Act (Public Law 95-91) and other applicable law, including the Atomic Enerqy Act of 1954, as uaended, to provide or otherwise arranqe tor fire suppression and related facilities and services at project sites where such facilities and services are not available. Aa peraitted by this authority, DOE and the County entered into Contract No. DE-AC04-88AL44118 which was chanqed in Contract Modification No. MOll to contract No. DE-AC32-88AL44118. Under Contract No. DE-AC32-88~4118 the county operated the DOE-owned fire department aervinq the County ot Los Alamos, the DOE • s Los Alamos National Laboratory and other property and facilities of DOE, as well as persons and property, within and outside the county. 

DOE and the County have now determined that it is to their ttual benefit tor the county to continue operating the J~E-owned tire department. The county has the authority to and is willing to perfora the services specified in thi• contract. 
· 

Since the transfer of the At9mic Energy co-ission-owned co-unity to the county in the 1960's, the Governaent has .. de annual assistance pay.enta to the County pursuant to the provisions of the Atoaic Energy Community Act ot 1955, aa amended (Public Law 84-221) • During this period, it haa been the goal of the Governaent an4 the county to worlc towards making the county selt-sutticient. one step in achieving tbia goal has been a concentrated effort in recent years to obtain Congressional approval tor a buy-out in the fora at a one-time lump-sum payaent wbich would liquidate all r .. aininq obliqations of the Government to the county. Another step toward selt-sutticiency was the transfer of reaponsi~ility tor providing tire suppression and related servic .. to the county by means of DOE Contract No. DE-AC32-88AL44118. This contract represents a further step in that process by requiring the county to beqin payinq the cost of services for the community • 
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8.02 ITEMS BEING ACQUIRED 

The Contractor shall furnish all personnel, equipment, materials, supplies, and services (except as may be expressly set forth in this contract as furnished by the Government) and otherwise do all thinqa necessary tor, or incident to, pertorminq and providinq the services in strict accordance with all terms and conditions ot this contract. 
8.03 ESTIMATED OQST 

The total net estimated coat tor this five-year contract is $39,862,355.00, broken down as follows: 

la~iaated ~· COUnty nJia. IC&fta9-= •et: IRiaated Coate •~• c r uecS) Allowance (r.Urecl) eo•~• 
1•~ Year $7,350,790 • 0 $ 0 • 7,350,790 :Zncl Year 7,568,361 0 0 7,568,361 lrcl tear 7,895,868 118,800 40,600 7,817,668 4th Year 8,299,374 237,600 11,200 8,142,974 5th.Year 1,738,687 356,400 121,800 8,504,087· 

Total Net la~iaatecl Coate $39,383,817 

The estimated coat tor each year shall not be exceeded without prior Contracting Officer approval. No fee aball be paid to the contractor under this contract; however, a aanagaent allowance as described in Paragraph 8.05, Manageaent Allowance, shall be paid to the county. 
DOE shall reimburse the Contractor for providing the services described herein to the areas identified in Attacbaent D, "Loa Alamos Fire Departllent Service Area, • ancl to other areas outside the county to the extent provided tor in this contract. The County &ball be responsible tor all costa of providing these service• to any residential, ca.aercial and industrial areas outside of the Municipal Developaent Area developed after JUly 21, 1111. 

B. 04 COQNTX 1 I SJ1AB1 or COST 

The county aqreea to aaauae the coat of co..unity fire protection based on a tor.ula which aultipli .. tbe ratio of the 1988 appraised value of the property in the county to the combined appraised value of County and Laboratory property by contract No. DE-AC32-88~4118 price as of July 18, 1989, 
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which was $5,669,692. Based upon this formula the County 
shall contribute $594,000 annually toward Fire Dep'artment 
operations. This annual amount shall remain fixed at this 
level unless modified at the request of one of the parties 
upon agreement that this amount is no lonqer fair and 
reasonable. 

The county _wi:ll beqin payinq a portion of its share of the 
Fire Department costs as described above beqinninq the third 
year of this contract. 'l'he county shall phase such payment 
over a five-year period. tftle County shall pay 20 percent of 
$594,000 the third year of the Contract for its full share; 40 
percent the fourth year of the contract; and so percent the 
fifth year of the Contract. It the parties enter into a 
follow-on contract followinq the expiration of this contract, 
or it this contract is extended, the County shall continue to 
phase in payment in 20 percent incrUlents; that is 80 and 100 
percent in the next two years respectively. The County's 
annual share of Fire Department costs shall be deposited in 
the Special Bank account in twelve •onthly installments on the 
first work day of each month. 

B.OS MAHAGEHEHT ALLQWAHCE 

In addition to the costs and expenses reimbursed under the 
Contract Clause entitled "Allowable coat and Payment,• the 
county shall be qiven a management allowance, subject to 
Paragraph B.04 above, of $203,000 annually. This figure 
represents four percent of one year of operation under · 
Contract No. OE-AC32-88ALA4118 as of July 18, 1989, less the 
county's share of operatinq costs. This fic;ure shall remain 
fixed unless;tbe f~gure 9iven.in Paragraph 8.04 above, 
representinq tbe County's full abare of Fire Department costa, 
is changed. DOE reservu 1:be zoiqht, however, to requut that 
the county reduce this figure by an amount equal to any 
savings or add! tional revenues 1:bat DOB .. y achieve in the 
Count.y' • operation by otbv aeana. The county reserves the 
right to refuse such a zoequeat if it does not appear to be in 
the county's beat interest. Payaent of the aanagUlent 
allowance described in this Paragraph shall be phased in 
beginning the third year of this contract in 2 o percent 
increments over a five-year period in the same •annar in which 
the County's payment of ita share of Fire Department coats is 
phased in as described in Paragraph 8.04 above. DOE shall pay 
the annual management allowance to the county in twelve equal 
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monthly installments at the end of each month; provided, however, that in the event of termination or expiration, the final installment ahall be retained pendinq compliance with sUbparagraph (e) of Paraqraph H.16, Advance Paymenta. 
8.06 LtMXTATION OF ryNDS 

Purauant to the Contract Clauae entitled, •Liaitation of PUnda,• total funds in the amount of $3,675,395 bave been allotted tor obliqation for the firat aix aonths vitb tunda obliqated every aix aontha thereafter with the iaauance of a unilateral aoditication to thia contract. The funds allotted tor obliqation are available tor payaent of all allowable coats to be incurred tor thia contract. 
B. 07 WOJUS SCHEPtJLI 

Work achedules will be eatabliahed to •••t the requireaenta and intent of Section 7(k) of the Pair Labor Standards Act (29 USCA. section 207[k]) tor ahift firetiqhter peraonnel and a 40 hour-per-week work achedule for all other Fire Department peraonnel. 

SEctiON C - DISCBifTION/SfECIFICATION/WOBX STATEMENT 
C.Ol STATEMINT or WORK 

The statement of Work ia Attachaent A to tbia contract. 
c. 02 REPORTS 

Report• and deliverable• ahall be aubaitted by the Contractor in accordance with the proviaiona of this contract. See Attachment J for liatiftCJ. This liatinq .. y not be inclusive of all the reporting requiruenta of this contract and the abaence of a particular requir .. ent herein cloea not vai ve the contractors reaponai~ility to provide it in the .anner and at the time required elsewhere in tbia contract. 
SECtiON D - PACQ.(jXHq AIR MlaBIXN(j 
o. 01 pagw;nrq 

Preaervation, packaginCJ, and packinCJ tor ahipaent or .. ilinCJ ot all work deliver~le hereunder ahall be in accordance with qood commercial practice and adequate to insure acceptance by common carrier and aate tranaportation at the aoat econoaical rates. 
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0.02 MABXING 

(a) Each packaqe, report or other deliverable shall be accompanied by a letter or other document which: 

(1) Identifies the contract by number under which the item is being delivered. 

(2) Identifies the deliverable Item Nuaber or Report Requirement which requires the delivered it .. (s). 
(3) Indicates whether the Contractor considers the delivered it .. to be a partial or full satisfaction of the requirement. 

(b) For any package, report or other deliverable being delivered to a party other than the Contracting Officer, a copy of the document required in (a) above shall be simultaneously provided to the office administering the contract, as identified in Section G of the contract, or if none, to the contracting Officer. 

SEctiON E - INSPEctiON AND ACCEfTANCE 

E.Ol INSPEctiON 

Requirements for inspection are established in FAR Clause 52.246-5 under the Contract Clauses of this contract. Inspection of all items under this contract shall be accomplished by the DOE Technical Representative, or any other duly authoriz~d Government representative of the Contracting 
Officer~ .. . . 
E.02 ACCJPTAHCI 

Any acceptance or approval of service• under tbia contract (including reporting requirements) ahall be accoapliabed by the Contracting Officer. 

SEctiON F - DILXVJBIII OR PERFORMANCE 

F. 01 PQIOD OP PQPOBMANCE 

Thia contract shall commence on the effective date of the contract and shall be for a period of five (5) year• unless sooner terminated as provided in the article entitled "TERMINATION." 
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SECIION G - CONTRACT APMINISTBATION PATA 

G.Ol COBRESPQNO£NCE PROCEOQRE 

(a) To promote timely and affective administration, correspondence, including invoices and reports required by the contract to be submitted to the Governaent, shall be sent to the contracting Officer. · 
U. S. Department of Enerqy 
Loa Alamos Area Office 
528 35th Street 
Loa Alamos, NK 87544 

(b) All correspondence, including approvals, froa the Government to the Contractor shall be sent to the Contract Administrator at the address sat forth below: 
Contract Administrator 
county Administrator 
Incorporated County of Loa Alaaoa 
P. o. Box 30 
Los Alamos, NM 87544 

G. 02 GOYERlfMElfT CONTACT FOR POST AWARI) AQMIHISTBATIOH 
The Contractor shall usa the contracting Officer as the focal point for all •attars regarding this contract except as otherwise provided by the Contracting Officer in writing. The Los Alamos Area Office (LAAO) ia the contract adainiatration office.,. ;· 

. . 
G.03 BILLING INSTRQCTIONS 

In connection with the contract Clause entitled •Allowable Cost and Payment• and Paraqraph H.l,, Advance Pay.anta, and in order to support the uounta withdrawn froa the Spacial Bank Account, the Contractor shall aubllit invoicea to the contracting Officer on a aonthly baaia. Such invoice• shall be prepared in compliance with the Billing Instructions set forth in Attachaant H of the contract and such other directions aa aay be provided by the contracting Officer. 
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G.04 ANNUAL INQIRECT COST BATE SUBMISSION 
(a) In accordance with the contract clause entitled "Allowable Cost and Payment", the Contractor, as soon as possible but not later than one hundred eiqhty (180) days attar the expiration of ita fiscal year, shall submit to the indirect coat rate Cognizant contractinq Officer (CCO), identified in paragraph (e) of this clause, a proposed final indirect rate or rates for that period baaed on the Contractor'• actual cost experience durinq that period, toqether with aupportin9 data or calculations. 

(b) Allowability of coats and acceptability of coat allocation methods shall be determined in accordance with the cost principles in effect aa of the data of this contract. 

(c) The settlement of final indirect coat rates and indirect costa shall be accomplished prior to the Contractinq Officer's approval of the final payment. 
(d) Pendin9 settlement of final indirect coat rates for any period, the contractor shall be reimbursed tor indirect rates at billin9 rates acceptable to the ceo. T.beaa billing rates are subject to appropriate adjuataenta when the final indirect coat rates are settled. The contractor shall provide to the coo annually, within 180 days attar the expiration of ita fiscal year, a billing rate proposal, together with supporting data. If billinq rates chanqe substantially at any tiaa durin9 the contract.perfpraanca period, the Contractor shall notify the ceo in vritiftCJ~ Upon review of the annual billing rate proposal, or any notification of substantial rate change durin9 the contract perfonanca period, the ceo may adjust the approved billing rata. In the evant that adjustment ia to be applied retroactively, the Contractor shall make appropriate adjustaanta on ita next voucher. 

(e) The indirect cost rata coo and address is as follows: 
Hanan hi tb 
u. s. Dapartllant of Enercn 
Albuquerque Operations Office 
Financial Management Division 
P. o. Box 5400 
Albuquerque, New Mexico 87115 
Telephone No. (505) 845-4107 
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The Contractor shall use the ceo as the point ot contact tor indirect cost rate matters as defined by the contract clause entitled "Allowable Cost and Payment." 
(f) The billing rate for indirect costs for the first year ot operation will be established as a provisional billinq rate ot 15t to be applied to salaries and benefits. It, during the period ot performance ot this contract, provisional rates have not been established for a subsequent period, via a contract aodification, then the Contractor shall continue to bill those rates aost recently approved by the contracting Officer, or at lower rates until such time aa the contract ia modified to reflect the aost current approved rates. 

SECTION H - SPECIAL CQNTRACI' RIQUXREMENTS 

H.Ol AQDITIONAL DEFINITIONS 

With reference to the Contract Clause entitled "Definitions," and as used in the statement of Work listed below are definitions which apply to the Contract; 
(a) The tara "university" aeans the Regents of the university of California which aanages and operates the Los Al .. os National Laboratory under DOE Contract No. W-7405-ENG-31. 
(b) The ter11s "Laboratory" or "LAlfL" aean tha Dapartaant of Enerqy owned Loa Aluos National Laboratory located in Los Alamos, New Mexico. 

(c) The tera-""County• and •contractor" ara usad interchangeably and aaan tha Incorporated county of Los Alamos. 

Interpretation of tha teras and condition• of this Agre .. ant shall be mada in accordance with the datinitiona ot tha aost recently published edition of tha National Pira Protaction Association (NPPA) standards unless sucb definitions are contrary to the expr••• teras and conditions of this Agreement. 

8.02 QNCLASSilXID CON'l'BQLLID MVCLQB INPQBMATIOB 

(a) petinition. Unclassified controlled Nuclaar Inforaation (UCNI) is defined as, and liaited to, sansitiva but unclassified Ato•ic Energy Daten•• Proqraa inforaation concerning design, production, 

LAsUCJ-002 -·-



Ill! 

utilization, and safequards of nuclear weapons or material. (See Title 10, Code of Federal Regulations (CFR) Part 1017, for complete details.) Official procedures for access to, and protection and transmission of UCNI are given below. 

(b) Llqend. Documents originated by the contractor or furnished by the Government or the University to the contractor in connection with this contract aay contain UCNI as defined in Section 148 of the Atomic Enerqy Act of 1954, as amended. The following legend will be stamped or typed on the cover ot such documents: 

UNCLASSIFIED CONTROLLED NUCLEAR INJ'ORMATION 
NOT FOR PUBLIC DISSEMINATION 

unauthorized disseaination subject to civil and criminal sanctions under Section 148 of the Atoaic Enerqy Act of 1954, as amended (42 u.s.c. 2168). 

The Contractor shall be responsible tor protectinq such information from unauthorized dissemination in accordance with DOE regulations, requirements, and instructions. 
(c) Access. UCNI may only be aade available to authorized individuals, which, for purposes of tbia contract, means only to u. s. citizens who have a need to know in the performance of official dutiea or DOE authorized activities and who are eaployees of the Government, employees of a Government contractor or aubcontractor, or employees of a prospective Government contractor or suhcontractor.for the purpose of biddinq on a Government contract. · · 

(d) Protection gt VCftt. All partie• shall be obliqed under penalty of law to protect auch information aa required by 10 CFR 1017.17, aucb reaponaibility includinq, but not limited to, the following: 

(1) General. UCNI required protection fro• unauthorized disaeaination. UCNI must bt protected and 
controlled in a manner conaiatent with that 
cuatomarily accorded other typea of unclassified but sensitive information (e.g., 
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proprietary business information, personnel or medical records of employees, attorney-client information). The Contractor shall establish and maintain a syst .. tor the protection ot UCNI in its possession or under its control that is consistent with the physical protection standards established in this section. Each Authorized Individual or person qranted special access to UCNI who receives, acquires, or produces an UCNI or a docuaent or material containing UCNI shall take reasonable and prudent steps to ensure that it is protected from unauthorized dias .. ination. 

(2) Protection in tlle or Storage. An Authorized Individual or a person qranted special access to UCNI shall maintain physical control over any document or materials containing an UCHI notice that is in use so as to prevent unauthorized access to it. When any document or material containing an UCNI notice is not in use, it .ust be stored in a secure container (e.g., locked desk or file cabinet) or in a location where access ia liaited (e.g., locked or guarded office, controlled accasa 
facility). 

(3) Repro4uction. A document or aaterial containing an UCNI notice aay be reproduced to the ainiaua extent neceaaary conaiatent with the need to carry out official duties without peraiaaion of the originator provided the reproduced docuaent or aateri5l is marked and protected in the aaae aanner as the • oriqinal.document or material. . . 
(4) Destructign. A document or aaterial containing an UCNI notice aay be disposed of by any aethod which assure• sufficiently complete destruction to prevent its retrieval (providinv the diapoaal i• authorized by the Archiviat of the united Statu under 41 CFR 101-11.4 and by agency recorda diapoaition 

scbedulea). 

LA:1AG-002 -10-



ill 

(5) Transmission. 

(i) A document or material containinq an UCNI notice must be packaqad to prevent disclosure of the presence of UCNI when transmitted by a means which could allow access to the document or material by a parson wbo is not an Authorized Individual or a paraon qrantad spacial access to UCNI. The addraas and return address must be indicated on the outside of the packaqa. 

(ii) A document or material containinq an UCNI notice aay be transmitted by: 
A. u. s. first class, express, certified, or raqistarad aail; 

B. Any means approved tor the transmission of classified documents or aatarial; 
c. An Authorized Individual or a parson qrantad special access to UCNI when he or she can control ace••• to the document or material bainq transaittad; or 
D. Any other ••an• deterained by the DOE Assistant Secretary tor Defense Proqraas to be sufficiently secure. 

(iii) UCNI aay be discussed or transmitted over an ,. .;·· unprotected telephone or talacoaaunications cireuit when raquirac:l by operational considerations. Mora secure .. ana of communication should be utilized whenever possible. 

(6) Autautld Data frpcassing CADP>. UCHI aay be processed or produced on any ADP ayat.. which is certified for classified intoraation wbicb complies with the guidelines ot Office of Manaqaaant and Budget Circular No. A-130, •xanaqament of Paderal Inforaation Resources,• or which has bean approved tor such use in accordance with the provisions ot applicable DOE directives. 
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(e) Penalties. Any person who violates Section 148 of the Atomic Enerqy Act or any regulation or order of the Head of Aqency iaaued under Section 148 of the Atomic Enerqy Act, includinq the requirements of this Paraqraph H.02, may be subject to a civil penalty; and aay also be subject to a criminal penalty under Section 223 of the Atomic Enerqy Act ot 1954, as amended. Tbe DOE Assistant Secretary tor Defense Proqrama aay reco .. end to the Head of the Aqency imposition ot this civil penalty which shall not exceed $100,000 for each violation. 
H. 03 CQNliDEtrTIALITY OP INFOBMATIOH 
(a) To the extent that the work under this contract requires that the Contractor be qiven access to confidential or proprietary business, technical, or financial information belonqinq to the Government or other coapaniea, the Contractor shall after receipt thereof, treat such information as confidential and aqreea not to appropriate such information to ita own use or to disclose such information to third parties unlesa apecifically authorized by the Contraetinq Officer in writinq. The toreqoing obliqationa, however, aball not apply to: 

(1) Infor11ation wbich, at the tt.e of receipt by the contractor, ia in the public d011ain; 
( 2) Infor11ation which ia publiahecl by otbera after receipt thereof by the Contractor or otherwise become• part of the public domain through no fault of the contractor; 

... ;.· 

( 3) Informat.!on vbich the contractor can daonstrate was in ita poaaesaion at the time of receipt thereof and waa not acquired directly or indirectly froa the Government or other companiea purauant to thia contract; 

( 4) Infonaation which the contractor can da.onatrate was recei vecl by it froa a third party vbo dicl not require the contractor to hold it in confidence. 
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(b) The Contractor shall obtain the written agreement, in a form aatisfactory to the Contractinq Officer, of each employee permitted access, whereby the employee agree• that he or ahe will not discuss, divulqe or diacloae any such information or data to any person or entity except those peraons within the Contractor'• organization directly concerned with the performance of the Contract. 
(c) The Contractor aqreea, if requested by the Government, to siqn an agreement identical, in all aaterial reapecta, to the provision• of thia Para. 8.03, with each coapany aupplyinq information to the Contractor under this contract, and to aupply a copy of such agre ... nt to the contractinq Officer. From time to time upon requeat of the Contractinq Officer, the Contractor shall supply the Government with report• itemizinq information received as confidential or proprietary and settinq forth the company or companies from which the Contractor received auch information. 

(d) The Contractor aqreea that upon requeat by the Contractinq Officer it will execute a DOE approved agreement with any party whoa• facilities or proprietary data it is qiven ace••• to or i• furnished, restricting use and discloaure of the data or the intoraation obtained from the facilities. Upon request by the Contractinq Officer, auch an agreement shall also be aiqned by contractor peraonnel. 

H.04 R£PRES£NTATIONS. C£RTIFICJTIONS AND OTHER STATEMENTS 
The Representations, Certifications and other Stateaents of Offeror; submltted-by .~e contractor and that apply to thia contract, are incorporated here by reference. 

H.05 MQDIFICATION AQTHQBITX 

Notwithstanding any of the other proviaions of this contract, the contracting Officer shall be the only individual authorized to: 

(a) waive any requirement of this contract, or (b) modify any tara or condition of this cQntract. 
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H.06 GOVERHMENT•FQRNISHEO PRQPEBTX AND SERVJCES 
This Paraqraph H.06 supplements the contract Clause entitled, "Government Property (Cost-Reimbursement, Time-and-Material, or Labor-Hour Contracts)." 

(a) General. Unless the contractinq Officer and the Contractor aqree otherwise, DOE shall furnish, without cost to the Contractor, the property and services listed below subject to procedures prescribed by the contractinq Officer tor the pertonaance of this contract. In providinq these services, the DOE aay use any source available at the LAHL. Tbesa aourcea aay include the Oniveraity ot California, includinq any of ita aub-contractora, or other sources aa DOE aay de .. appropriate. 

(b) Property. 

(1) Equipment and Vehicles. Tht equipment and vehicles described in Attachment B. 

(2) racilitita. Tbt facilities dtacribtd in Attachment c. No alterations to the facilities aball be aadt without apecific written paraiaaion troa the contractinq Officer; however, aucb paraiaaion aball not be unrtaaonably withheld. 

(3) suppl ita. Supplita, parta and aateriala Wbicb art on hand at tht teraination of contract No. DE-AC32-88ALA4118 aball be turniahed to the ~ contractQr and ahall be accounted for and included in the Contractor'• Property Kanag .. ent Syatta. 
(c) Services 

(1) ytiliti••· G&a, electricity, water, ate .. an4 atwage. 

(2) Ttltphqne Seryict. Telephone atrviciS for local toll and lonq diatance calla with ace••• to the Federal Telephone Syat... Oat of telephont atrvicea aball be in accordance with DOE order 1450.3 dated May 21, 1988. 

I I 
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(3) Central Alarm Center. The computer based alarm system established at the Laboratory will operate as it currently exists, and responsibility tor this system will remain with the University. The University through the Government'• Central Alarm station/Central Guard Facility shall notify the Contractor of all alarms and requests for service. such notification shall include all available information for the Contractor to formulate the required response and tactics. 
(4) Maintenance and Repair Seryices cyebicles and Facilities}. Services tor repair and aaintenance services tor vehicles and facilities in order to keep th.. in a functional state of repair can be provided by the DOE, ita contractors or subcontractors providing these services at the LANL to the extent that they are avail&Dle. 

(5) Health. Safety. and Environmental Seryices. 
(i) occupational Medicine: Pre-employaent and annual physical examinations, aa specified by NFPA, DOT, and substance abuse testing for contractor Fire Department personnel aa authorized by the contracting Officer. 
(ii) Emergency Response Training (including hazardous materials) and specific orientation and training on LANL facilities will be provided to contractor for responses to fire .: .,. suppression, emergency aadical and rescue aeriices.· 

(iii) Ionizing Radiation: Radiation aonitoring services to contractor tire suppression, emergency aedical and rescue services personnel that include dosimetry, bioassay aaapling, invivo counting, aonitoring and 
instrumentation. DOE will evaluate the results and provide reports to the Contractor. The contractor shall administer the issuance and collection of instruments, doaiaetry devices, and samples and shall request and schedule services tor ita employees. 
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(6) Training. The Contractor may use DOE-owned facilities tor training to meet requirements ot the contract and is authorized to attend governmentsponsored training proqrams and services. 
(7) Communications. Access to the LANL trunk radio system and use ot communications equipaent is authorized by DOE. In addition, radios on the MEDNET public safety band are assigned to ambulances. In addition, the contractor aay also use the services of the Central Alana canter, TA-14-1, to handle radio communications for the Pire Departaent'a dispatch function. 
(8) JnstruJilentation. Maintenance and repair services tor Government radios and associated equipaent and radiation detectors aaaiqned to the Contractor for the perforlllnce of this contract. 
(9) Security/frotectiye Stryices. Necessary Security and Prottctive atrvicta. 

(10) Locksmith services. Locksmith services including locka, lock carts, and keys. 
(11) Supplitl, M4ttriala And Stryicta Soqrcea. The contractor will use tatabliabed aourc.. availablt to DOE at Loa Aluoa. Th••• aourcta ·include but are not limitld to Gtntral Strvicta Adainiatration and tbt Loa Alaaoa National Laboratory (LANL) varlbou••• to obt~in aupplita and aattriala if these aourcta art ~ dt~ined the •oat tcono•ical to •••t tbe neld. Additionally, ·the contractor abould also request Govtrnatnt rates tor travel, lodqing, etc., vben possible. 

H. 07 INSUJWiCI UOJJDIMINTS 

In accordance vitb the Contract Clause entitled •Insurance -Liability to Third Peraons,• the tollowin; kinda and ainiaua aJDounta of insurance are required during the perfonance of this contract: 
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(a) Worker's Compensation and Employer's Liability Insurance: 
(1) The amount required by the State of New Mexico under applicable Worker's Compensation and occupational disease statutes. 

(2) Employer's liability insurance in the amount of $100,000. 

(b) General Liability Insurance: Bodily injury liability coveraqe written on the comprehensive fora of policy of at least $Soo,ooo per occurrence. 
(c) Automobile Liability Insurance: coveraqe shall be on the comprehensive fora of policy. It shall provide for bodily injury and property daaaqe liability coverinq the operation of all automobiles used in connection with parforminq the contract. Policies coverinq automobiles operated in the United states shall provide coveraqe of at least $200,000 per person and $Soo,ooo per occurrence for bodily injury and $2o,ooo per occurrence for property damaqe. 

(d) The amount of liability coveraqe on other policies shall be commensurate with any leqal requirements of the locality and sufficient to meet normal and customary claims. 

H.OS LIMITATION OF LIAJILITX 

Notwithstandinq anythinq to the contrary in the Contract Clause entit1ed "I~surance-Liability to Third Persona" or any other clause of this ~ontract, no provision of thia contract waives any of the aovereiqn immunity or statutory limitation of liability of the State of New Mexico or any of ita political subdivisions, qovernmental entities, or public employees which ia applicable to the contractor. 
H. 09 PQSONifEL SICQRITX "O" CLE.NW{c;IS 

All county personnel who are aaaiqned to or oversee the Fire Department and who require a DOE "Q" clearance to perfora their contract functions will be required to hold an active DOE "Q" clearance. The Government will conduct and assume all 
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cost and responsibility tor background investigations tor RQ" clearances. However, the Contractor shall be responsible tor all pre-employment checks necessary to determine an individual's suitability for employment prior to requesting the Government to perform a background inveatiqation on the individual tor the purpose of obtaininq a •g• clearance. 
R.lO COST PRINCIPLES FOR STATE AND LOCAL GQVJRNMENTS 
The contractor shall be subject to OMB Circular A-87 , ~ Principles tar State and Lgcal Ggytrnments. Should OMB Circular A-87 as it exists on the effective data of this contract be amended to impose upon contractors the requirements of the Civilian Employee and Contractor Travel Expenses Act of 1985, Public Law 99-234, the contractor shall thereafter be required to comply with such .. ended provisions of OMB Circular A-87 for the remainder of the contract performance period. 

H. 11 AUDITS OF STATE AND LOCAL GOVQNMENTS 

The contractor shall be subject to OMB Circular A-121, Audits of state and L9cal Governments 

H.12 SJmCOJfl'BACTING PLAN 

In accordance with the provision sat forth in the clause entitled "Small Business and Small Disadvantaged Business Subcontractinq Plan,• the Contractor's Subcontracting Plan is attached hereto as Attachment F to the contract and is hereby made a part of this contract. 
,. ... 

H .13 COtfTRAcr RIPRjSIHTM'MS 

(a) Department of BnervY (DOE) 

(1) The contracti119 Officer .. y duignate for the contract, a contracting Officer Representative (OOR) who shall be identified to the contractor in vritinq by the contracting Officer. The liaitation on the authority of the COR to act tor the Contracting Officer shall be sat forth in writing and a copy provided to tba contractor. 
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(2) The Contracting Officer may desiqnate a Technical Representative tor this contract who may be an employee of the University of California. such individual'• name shall be identified, in writinq, by the Contracting Officer. The duties of the Technical Representative shall be to monitor the contract performance by the contractor tor technical compliance with the terms of the contract and to provide technical advice to the Contracting Officer. The following duties will be performed by the Technical Representative: 

(i) Assist yith Technical Matters 

A. Monitor compliance of Contractor with technical requirements of contract. 
B. Inform the contracting Officer in writing ot any performance failure. 

c. In conjunction with the contract 
requirements establish a tracking system to assist the Government with meeting its contract obligations. This includes, but is not limited to Governaent-turnished property and services and tiaely 
Government co .. ent on 4eliverables 
required by the Contract. 

D. Assist the contractor in interpreting technical requirements of the Contract. ,. All technical questions which cannot be 

E. 
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· resolved without increasing costs or 
requiring changes to the contract shall be reported in writing to the Contracting 
Officer tor tmaediate resolution. Such reports should contain the facts and reco .. endations pertinent to the questions at issue. 

Reco .. end to the Contracting Officer 
technical changes required to meet ainimum DOE Orders requirements tor fire 
suppression, emergency and rescue services 
at LANL. 
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(ii) Monitor the Administrative and [Unds Aspects. 
A. Notify the Contracting Officer 

immediately, in writing of any indication that the cost to the Government, for completing performance under the Contract, will exceed the ulount stated in the contract. 

B. Report any indication that costa are beinq incurred which are not appropriately chargeable to the Contract. 
(iii) Prgperty Management 

Review and aake recommendations on the contractor's request tor Govarnaant-furnished facilities, supplies aatariala, and equipment and forward the request to the Contracting Officer tor disposition. 

(iv) Aasist in Clgseout of tb• Cgntra;t 

Upon expiration or taraination of the contract, forward to tba contracting Officer a written atat .. ant attesting to the acceptability of the contractor'• technical pertoraance and attesting to the completion of certain al .. ants of the contract work includinq, but not liaited to, aubaittala, reports, and other deliverable• required by tba contract. 

(3) DOE and the ·contractor understand and aqraa that all activit!•• daaiqnated to be pertoraed by the Technical Representative or other .-ploy••• or aqent• of tbe University of california pursuant to this contract are pertonecS tor DOB W'ldar and pursuant to Contract No. W-7405-IHG-31 between the University and DOE. 

(b) county of Lo• Aluos (County) 

The county llhall daaiqnata, in vritinq, a full tiae contract Kanagu and an alternate vbo aball be responsible tor tba adllinistration of tbi• contract. The contract Manager shall be authorized and raapon•ibla to make and implement decisions within tha scope of tha contract and authorized to represent tba County at meetings on Contract matters. 
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H.l4 PAXMENT FOR OVERTIME PR£MIUMS 

(a) DOE is in the process ot seekinq from the Secretary of the United states Department ot Labor a waiver tor this contract from the requirement of the Contract Work Hours and Safety standards Act to pay one and one-halt times the basic rate ot pay for all hours worked in excess of forty hours per week. The requirements ot the clause 
entitled "Contract Work Hours and Safety standards Act-overtime Compensation" will not be effective until such time as the Secretary of Labor makes a determination on the request for waiver and then only in the event that the request tor waiver is denied. In the event the 
request tor waiver is denied, the clause will be 
effective retroactively on the effective date of this 
contract. The Contractor will be notified by letter of the Secretary of Labor's determination as soon as DOE 
receives it. Upon receipt of notice that the referenced clause is applicable, the contractor shall submit a cost proposal for any necessary contract price adjustment necessary to cover retroactive and prospective costs of the application of the clause. 

(b) The use of overtime tor hours worked in excess of the 
work schedules established pursuant to Paraqraph 8.07, 
work Schedules, is authorized under this contract if the overtime premium does not exceed the aaount established by the budqet submitted by the contractor and approved by the Contracting Officer aa required by the Statement ot Work, Part III, Attachment A, Paraqraph IIIA, or the 
overtime premium is paid for work: 

(l) Necessary to cope with emergencies such as those 
resulting from accidents or natural disasters; 

(2) By indirect-labor employ••• such as those performinq duties in connection with administration, 
protection, transportation, maintenance, standby 
plant protection, operation of utilities, or 
accounting; or 

(3) That will result in lower overall costs to the 
Government. However, continued use of overtime to 
replace or supplement full-time personnel will not 
be allowed. 

(c) Each incident requiring the payment of overtime premiums 
in excess of the standard work week shall be documented 
and sucb documentation shall contain the following 
information with copies provided to the contracting 
Officer: 

(1) The identity of the work unit (e.q., department or 
section in which the requested overtime was used), 
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together with present work load, staffinq, and other data of the affected unit sufficient to permit the Contractinq Officer to evaluate the necessity for the overtime; and 

(2) An explanation ot the effect that denial of the overtime would have had on contract performance. 
(3) Documentation explaininq how Contractinq Officer approval was obtained, where appropriate. 

H.l5 PRIYACY ACT SYSTEKS OP RECQBOS 

Reference is made to the Contract Clauses entitled "Privacy Act Notification" and "Privacy Act." The Contractor will be required to operate the tollowinq syat.. of recorda under this contract: Personnel Radiation Exposure Recorda (System No.DOE-35). 

H.16 ApYAHCE PAYMENTS 

(a) Payments from funds Available UDder the Contract. Within the total funds obliqated under this contract the Government, from time to time, shall advance funds necessary tor performance of this contract. The payment tor allowable coats and indirect costs, or tor other payments which the Contractinq Officer has specifically approved in writinq, shall be aade fro• funds advanced by the Government or otherwise available under the contract. The Contractor shall subait a separate voucher for each installment of indirect coats thirty (30) daya after the end of the month covered by the voucher, and shall pay such installment of the indirect coat out of funds advanced by the Government or otherwise available under this contract. 

(b) Special Bank Accqunts - Uae. All advance• of Government funds shall be withdrawn pursuant to a Letter of Credit in favor of a bank qualified aa a depoaitory for federal .aniea or, at the option of the Governaent, shall be •ada by check payable to the contractor, and shall be depoaited only in the Special Bank Account eatablished by a Special Bank Account Aqreement tor Uae With the Cbecka-Paid Method of Letter of Credit Financinq in the for. and containing the provision• set forth in Attachment G of thia contract. The Contractor shall likewise deposit in the Special Bank Account any revenues received by the Contractor in connection with the work under this contract. No part of the funds in the Special Bank Account shall be (1) ainqled with any funds of the Contractor or (2) used for a purpose other than that of aakinq payments tor the manaqement allowance and for costa allowable under this contract or payments tor other items specifically 
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approved in writinq by the contractinq Officer and the Contractor's indirect coats aa provided for elsewhere in this contract. If the Contractinq Officer shall at any time determine that the balance on such bank account exceeds the Contractor's current needs, the Contractor shall promptly make such disposition of the excess aa the contracting Officer may direct. 

(c) Title to funds Adyanced. Title to the unexpended balance of any funds advanced and of any bank account established pursuant to this Paraqrapb H.16 aball r-ain in the Government and be superior to any claia or lien of the bank of deposit or others. It ia understood that an advance to the Contractor hereunder ia not a loan to the Contractor, and will not require the payment of interest by the Contractor, and that the Contractor acquires no riqht, title or interest in or to such advance other than the riqht to aake expenditures therefrom, aa provided in this Paragraph H.16. 
(d) Review and Approyal of Costs Inqurrld. The Contractor shall prepare and aubmi t monthly ( 3 o days after the end of the report month) a voucher for the total of net expenditures accrued (i.e., net costa incurred) for the period covered by the voucher, and DOE, after audit and appropriate adjustment, will approve such voucher. This approval by DOE will constitute an acknowledgment by DOE that the net costa incurred are allowable under the contract and that they have been record•d in the accounts aaintained by the contractor in accordance with DOE accounting policies, but will not relieve the Contractor of responsibility for DOE's assets in ita care, for appropriate subsequent adjuataanta, or for errors later beeoming ·Jcno~ to DOE. . . 

(e) Financial Settlgent. The Governaent shall promptly pay to the contractor the unpaid balance of allowable coats, indirect coats, and the final inatallaent of the aanaqement allowance as provided tor in Paraqrapb 8.05, Manaq .. ent Allowance, upon expiration of tbe tara of the contract, or completion of the work and ita acceptance by the Governaent after (1) compliance by the contractor with DOE'• patent clearance requirements, and ( 2) the furniabinq by the Contractor of: 
(i) an aaaignaent of the Contractor's riqhta to any refunds, rebates, allowances, accounts receivable, or other credits applicable to allowable costa under the contract; 

(ii) a closinq financial statement; 

LA:1AG•002 ·23-



(iii) the accountinq for Government-owned property required by the Contract clause entitled •Government Property (Cost-Reimbursement, Time-and-Material or Labor-Hour contracts)•; and 

(iv) a release discharqinq the Government, its officers, aqents, and .. ployees from all liabilities, obliqationa, and claiaa ariainq out of or under this contract subject only to the followinq exceptions: 
(A) specified clata. in stated aaounta or in estimated aaounta where the aaoun1:s are not auaceptible to exact atateaant by the contractor. 
(B) claima, toqether with reasonable expenaea incidental thereto, baaed upon liabilitiea of the Contractor to third parties arisinq out of the performance of this contract; provided that auch clai.Ju are not known to the contractor on the date of the execution of the release; and provided further that the Contractor givea notice of such claiaa in writing to the contracting Officer not aore than six years after the date of the release or the date of any notice to the contractor that the Governaent ia prepared to -.lee final payment, whichever ia earlier; and. 

(C) Claba tor reiJDburaaent of coata (other than expense• of the Contractor by reaaon of any indanification of the Governaent againat patent liability), including reaaonable expanses incidental . thereto, incurred by the contractor under the ;· -provision• of this contract relating to patents. In arriving·at the amount due the Contractor under this Paragraph H.16, there ahall be ded.ucted. any claim which the Governaent .. y have againat the contractor in connection with thia contract, an4 deductions due under tbe ter11a of thia contract, and not otherwise recovered by or credited to the Governaent. The unliquidated balance of the Special Bank Account may be applied to tbe aaount due and any balance shall be returned to the Governaent forthwith. 
(f) Claiaa. Clataa tor credit againat tunda advanced. or for payaent lhall be accoapanied by auch aupportin9 docuaents and justification• aa tbe contracting Officer ahall preacribe. 
(q) Discqunts. The Contractor ahall take and afford the Government the advantaqe of all known and available caah and trade discounta, rebatea, allowance•, credita, aalvaqe, and commissions unlesa the Contractinq Officer finda that action is not in the beat interest of the Governaent. 
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(h) Reyenues. "All revenues accruinq to the Contractor in connection with the work under this contract shall be Government property and shall be deposited in the Special Bank Account to be available for payment of allowable costs under this contract, except as shall be otherwise directed in writinq by the contractinq Officer. 
(i) Direct Payment of Cbarqes. The Government reserves the riqht, upon 10 days written notice from the Contracting Officer to the Contractor, to pay directly to the persons concerned all amounts due which otherwise would be allowable under this contract. Any payment so made shall discharge the Government of all liability to the Contractor therefore. 

H.17 QWNEBSHIP OP RECQRDS 

(a) Government's Records. 

(1) Except as is provided in subparaqraph (b) of this Paragraph H.17 and as may be otherwise agreed upon by the Government and the Contractor, all records acquired or qenerated by the contractor under this contract shall be the property of the Government, and shall be delivered to the Government or otherwise disposed of by the Contractor either as the Contractinq Officer aay from time to time direct durinq the proqress of the work or, in any event, as the contractinq Officer shall direct upon set~lement of this contract. The contractor shall, sul)j ect to 00 E' s security regulations and requirements and other provisions of the contract, have the right to inspect and at its own expense duplicate any records delivered or to ,. be .delivered to the Governaent by the Contractor under this contract; or to retain duplicates vhicb are in excess of the Government's requir .. ents; provided, however, that nothing in this subparagraph shall constitute any commitments on the part of the Government to retain such records for any period beyond the DOE's customary retention periods for the various types of records. 

(2) If the contractor, pursuant to the Mev Mexico Public Records Act or any siailar •rights to know• type of law or regulation, is requested to disclose any of the Governaent's records as defined in subparagraph (a)(l) above, the Contractor will not aake any such disclosures and shall promptly notify DOE of such request and DOE shall be solely responsible tor responding to such request and for any defense aqainst such disclosure and shall have complete control of the defense and all litiqation or neqotiations associated therewith. 
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(b) Contractor's Qwn Records. The tollowinq records are considered the property of the Contractor and not within the scope of subparagraph (a) above: 

(1) Personnel and aedical recorda and tiles (excludinq personnel radiation exposure recorda) aaintained on individual eaployeea, applicants and toraer eaployees; 
(2) Worker'• coapenaation tiles; 

(3) Internal health and aatety tiles; 

(4) Employee relation• recorda and tilea, auch aa recorda and files pertaininq to: 

(5) 

(6) 

(7) 

(i) Qualifications or suitability for .. ployaent of any employee, applicant, or foraer employee; 
(ii) Employee and union grievances; 

(iii) Arbitration proceedinqa pursuant to the provisions of any labor contract; 

(iv) Alleqationa, inveati;ationa, and reaolution of employee aiaconduct; 

(v) Employee diacipline; 

(vi) Employee charqea of diacriaination; 

(vii). Neqotiationa with any labor orqanization in .,. -cozmection with any labor contract; . . 
Recorda and tile• pertaininq to waqea, aalariea and benefits and va;e, salary and benefit adainiatration; 
Privileqed or confidential contractor financial intoraation aDd correspondence between the Pire Departaent and other aeqaenta of the contractor'• organization located separate troa the Pire Department; 
and 

Internal le;al tilea. Upon expiration of thia contract, however, it requested by DOB, copies of any such records pertaininq to .. ploy••• that continue in the .. ploy of a successor contractor operatinq the Loa Al .. oa Pire Department shall be, unl••• otherwise prohibited by law, delivered to the successor contractor. 
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(c) The provisions of subparaqraph (b) above apply to all records described therein without reqard to the date or oriqination of any such record. 

(d) Inspection and Audit of Records. All recorda acquired or qenarated by the contractor under this contract in the possession of the Contractor, includinq those described in subparaqraph (b) above, shall be subject to inspection and audit by DOE at all reasonable times, and the contractor shall afford DOE proper facilitiea for auch inspection and audit; provided, however, that upon request by the contractinq Officer, the Contractor aball deliver such recorda to a location specified by the Contractinq Officer for inspection by DOE. 

H .18 FIRE DEPARTMENT KANAGEMENT TEAK 
(a) 

(b) 

(C) 

Establisbment - The County and the DOE hereby aqree to establish a Fire Department Kanaq .. ent Teaa (FDHT) which shall aaaist in the aanaqaaent of the Fire Dapartaent as described by the functions below. The FDMT shall be composed of equal representation fro• the County and DOE. A ainimua of two (2) representatives fro• each orqanization shall be appointed to serve on the FDM'l' aa votinq mellbera. A maximua of two ( 2) additional non-votinq representatives aay be appointed by the votinq members of the FDMT. At least one aeJil:)er froa each aqancy shall have technical knowledqe and experience of Fire Department-type operations. Eatablishaent of the FDMT shall be within 30 days after award of the contract. 
Mission - The aisaion of the PDMT ahall be to provide both the 001 and .£he county a vehicle by which to collectively review and communicate tba Pira Department'• ability to provide essential aarvicea and to aaet Fire Contract raquir .. enta. The FDMT shall alao provide a forua for the resolution of conflictinq intereata. 

Function• - Specific function• to be parforsad by the FDMT shall include: 

( 1) Monitor tbe operation• of tbe Pire Department to assure coapliance vi th the teras of the Contract. 
(2) Review the Pire Department operatinq procedures to assure that the Fire Department is operated to optiaally utilize available resource• in the moat efficient and economical method possible. 



(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Review the Fire Department development ot long ranqe plans to assure that they reflect the future requirements ot the Fire Department to meet the Doe and Loa Alamos county needs. 

Provide recommendation to the Fire Cbiet to implement changes within the scope ot the contract to •eet county or DOE requir .. enta for fire auppreaaion, .. ergency medical, and r .. cue aervicea. 

Review and make recommendation• to the county and DOE reqarcling chanqea propoaecl by the Pire Dapartaant for atatfinq and equipment aaaiqnaenta to atationa. 
Review and recommend for approval the Pire Departaent'a annual operating budget. 

Develop for County and DOE approval, written operating procedure• that will be uaecl by the I'DMT to perform the dutiea aet forth herein. These procedure• ahall set forth the PDMT'• operating rulea to be followed in performing ita function for ia.uea involving policy. These procedure• shall be aubaittecl for DOB and County approval vi thin 60 calendar day• after appointaent of the FDM'l'. 

Refer iasuea that cannot be reaolved or that are not vi thin the scope of the contract to the county and DOE tor resolution. 

The .-FDM'l' will provide an annual report to the County and DOt' on tlse ov~all state of the Pire Dapartaent. This written report shall be aubllitted in the first weak of Auguat of aacb year. 

H.l9 AUTHORITY HAYJNG JQBISDictiOH 
With reapect to the Los Ala.o• National Laboratory Pire Service Area, a a clef ined iD the Statuent of Work and Attachaant D to this contract, the Contracting Officer 8hall be the •authority havinq jurisdiction,• aa that tara ia defined in National Pire Protection Association pmlicatiou. Tbia authority ia lillited to •tters involving the approval of equipaent, facilitiea, and procedures affecting any facility owned by DOE or operated by DOE or any of ita contractora. 

H. 20 IOUIVALEHT FEPJ:RAL WA<jE RATES 

In the performance of this contract the contractor ahall comply with the requirements of u. s. Department of Labor Waqe Determination a copy of which is attached to thia contract (see 
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Part III- SECTION J, Attachment I.) Furthermore, ClausP.{s), •service Contract Act of 1965, as amended" and •statement of Equivalent for Federal Hires Rates" are applicable and located in the contract Clauses Section of this Contract. 
H. 21 SQBCONTRACTS 

Prior to the placement ot subcontracts and in accordance with the clause, •subcontract (Cost-Reimbursement and Letter contract), •the Contractor shall insure that: 

(a) They contain all ot the clauses of this contract (altered when necessary tor proper identification of the contracting parties) which contain a requirement tor such inclusion in applicable subcontracts; 

(b) Any applicable subcontractor Cost or Pricing Data and a Certificate ot current coat or Pricing Data (see FAR 15.804-2) and subcontractor Representations and Certifications (see Part rv, Section K); and 

(c) Any required prior notice and description ot the subcontract is given to the contractinq Officer and any required consent is received. Except as may be expressly set forth therein, any consent by the contracting Officer to the placement of subcontracts shall not be construed to constitute approval of the subcontractor or any subcontract tara. or conditions, determination ot the allowability ot any cost, revision of this contract or any ot the respective obligations ot the parties thereunder, or creation ot any subcontractor privity of contract with the Government. 

(d) The contractor shall also obtain and furnish to the Contracting Officer either an OCI Disclosure Statement or Representation form in accordance with DEAR 909.570-7 •orqanizational COnflicts of Interest Disclosure or Representation• for all subcontractors to be utilized under this contract. lfo work shall be performed by the subcontractor until the Contracting Officer baa cleared the subcontractor for Orqanizational conflicts of Interest (OCI). 
H. 22 RILEASI OF IHPOBMATIQH 

Any proposed public release of intoraation including publications, exhibits or audiovisual productions pertaininq to this contract or the work called tor by this contract shall be su~itted tor approval prior to printing and distribution. Approval authority is HQ DOE, OPA/HQ, washington, DC. Proposed releaau are to be submitted to the Contractinq Officer. All proposed releases should conform to the requirements of DOE Order 1340.1A, and 1350. 
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H.23 AutOMATED DATA PROCESSING EQUIPMENT CAQPEl OSAGE 
Requirements for ADPE which were not included in the contractor's oriqinal proposal may not be acquired (leased or purchased) without the prior written consent of the contractinq Officer. Whenever contractinq Officer written consent is required, the contractor will furnish to the contractinq Officer information concerninq the need for and selection of such ADPE, the specific aake(s) and model(s), and the lease versus purchase deteraination. 
H.24 AtrrOMATED DATA PROCESSING EQUIPMENT CAQPEl LASING 

(a) If the Contractor leases ADPB equi~ent for use under this contract, the Contractor shall include a provision in the rental contract statinq that the Governaent sball have the unilateral riqht to exercise any purchase option under the rental contract between the contractor and the APPE equipment vendor and to realize any other benefit• earned throuqh rental payments. 

(b) The Contractor shall furnish a copy of the rental contract to the Contractinq Officer. 

H.25 APPRAISALS 

(a) The Contractinq Officer will perfora an annual appraisal of the overall Fire Departaent operation to deteraine the adequacy of service• provided aa required in the contract. Performance criteria will be based on specified service levels and adherence to developed plana, policiea, and procedures reterenced in the Contract. ' , 
. . 

(b) PUrsuant to paraqraph (a) above, the followinq perfonaance appraisal area• will be evaluated: 

(1) General Kanaquent and Planninq SUpport. Pactora in this area include the Fire Departaent's perforaance aa an organization in coaplyinq with stated qoala and •iaaion, organizational plannillCJ, ataffinq, and coordination/cooperation with external sectors. 
In addition, tbia area will address acbiev ... nt of direct contract-related objective• and cover activit! .. such as progrD planninq; quality and quantity of work; adherence to coat and schedule com.itlaenta; technical intonation management and reportinq; and acbiev .. enta in development of syat- and aetboda to better aeet requir .. enta. 

(2) Operations Support. Included in thia area are required activities addreasinq quality assurance; security; information classification and control; facilities 
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management (facilities maintenance; real and personal property management); and operational safety, health, and environmental activities. 

(J) Indirect Administrative Support. This area addresses the reimbursed indirect support to the Fire Department and includes such functions as human resource planning and management, auditing, computing resources management, procurement services, industrial relations, accounting, budgeting, and other indirect support activities (e.g., legal and public attairs) it applicable. 
(c) The Contracting Officer will develop a report which will be made available to the Contractor tor review and comment; the Contractor will have the opportunity to respond to the Contractinq Officer'• findings and provide additional information to clarity issues on any performance findings. A final report will be provided to the Contractor which defines final findings, priorities, and timeliness for corrective action. 

(d) The following performance descriptors will be used: 

(1) Satisfactory - Meets or exceeds the standard of performance; operational activities and tasks conducted in an efficient, timely, and acceptable manner. Deficiencies do not substantively affect performance. 
(2) Marginal - Below the standard of performance; deficiencies are such that management attention and 

cor~ective action are required. 
~ ; 

(3) Unsatisfactory - Below an acceptable standard of performance; serious deficiencies may require management attention and corrective action be taken promptly. 
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1. DEAR 952.202-1 DEFINITIONS (APR 1984) 

(a) The term "Head of Agency" means the Secretary, Deputy 
Secretary or Under Secretary of the Department of Energy. 

(b) "Contractinq Officer" means a person with the authority 
to enter into, administer, and/or terminate contracts and make 
related determinations and findings. The term includes certain 
authorized representatives of the Contracting Officer acting 
within the limits of their authority as deleqated by the 
Contractinq Officer. 

(c) Except as otherwise provided in this contract, the term 
wsubcontracts" includes, but is not liaited to, purchase orders 
and changes and modifications to purchase orders under this 
contract. 

(d) The term "DOE" means the Department ot Energy. 

2. FAR 52.203-1 OFFICIALS NOT TO BENEFIT (APR 1984) 

No member ot or deleqate to congress, or resident 
commissioner, shall be admitted to any share or part ot this 
contract, or to any benefit arisin9 tro• it. However, this 
clause does not apply to this contract to the extent that this 
contract is made with a corporation for the corporation's general 
benefit. 

3. FAR 52.203-3 GRATUITIES (APR 1984) 

(a) The right of the Contractor to proceed may be terminated 
by written notice if, attar notice and hearin9, tha agency head 
or a designee determines that the Contractor, its agent, or 
another representative--

(1) Offered or 9ave a gratuity <•·9·• an entertainment 
or gift) to an officer, official, or employee of the Government; 
and 

(2) Intended, by the gratuity, to obtain a contract or 
fayorable treatment under a contract. 

(b) The facts supportin9 this determination may be reviewed 
by any court havin9 lawful jurisdiction. 

(c) If this contract is terminated under para9raph (a) 
above, the Government is entitled--

(1) To pursue the same remedies as in a breach of the 
contract; and 
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(2) In addition to any other damages provided by law, 
to exemplary damages of not less than 3 nor more than 10 times 
the cost incurred by the Contractor in giving qratuities to the 
person concerned, as determined by the agency head or a designee. 

(This subparaqraph (c)(2) is applicable only it this contract 
uses money appropriated to the Department of Defense.) 

(d) The rights and remedies of the Government provided in 
this clause shall not be exclusive and are in addition to any 
other rights and remedies provided by law or under this contract. 

4. FAR 52.203-5 COVENANT AGAINST CONTINGENT FEES (APR 1984) 

(a) The contractor warrants that no person or agency has 
been employed·or retained to solicit or obtain this contract upon 
an aqreement or understanding for a contingent tee, except a bona 
fide employee or agency. For breach or violation of this 
warranty, the Government shall have the right to annul this 
contract without liability or, in its discretion, to deduct from 
the contract price or consideration, or otherwise recover, the 
full amount of the contingent fee. 

(b) "Bona fide agency," as used in this clause, means an 
established commercial or selling agency, maintained by a 
contractor for the purpose of securing business, that neither 
exerts nor proposes to exert improper influence to solicit or 
obtain Government contracts nor holds itself out as being able to 
obtain any Government contract or contracts through improper 
influence. 

"Bo.na fi-de emploY.•~," as used in this clause, means a person, 
employed by a contractor and subject to the contractor'• 
supervision and control as to time, place, and aanner ot 
performance, who neither exerts nor proposes to exert improper 
influence to solicit or obtain Government contracts nor holds out 
as being able to obtain any Government contract or contracts 
through improper influence. 

"Contingent tea," aa used in this clause, means any 
commission, percentage, brokerage, or other tea that ia 
contingent upon the aucceaa that a person or concern haa in 
securing a Government contract. 

"Improper influence," aa used in this clauaa, means any 
influence that induces or tends to induce a Government employee 
or officer to give consideration or to act regarding a Government 
contract on any basis other than the merits of the matter. 
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5. FAR 52.203-6 RESTRICTIONS ON SUBCONTRACTOR SALES TO THE 
GOVERNMENT ( JUL 198 5) 

(a) Except as provided in (b) below, the Contractor shall 
not enter into any aqreement with an actual or prospective 
subcontractor, nor otherwise act in any manner, which has or may 
have the effect of restrictinq sales by such subcontractors 
directly to the Government of any item or process (includinq 
computer software) made or furnished by the subcontractor under 
this contract or under any follow-on production contract. 

(b) The prohibition in (a) above does not preclude the 
Contractor from assertinq riqhts that are otherwise authorized by 
law or requlation. 

(c) The contractor aqrees to incorporate the substance of 
this clause, includinq this paraqrapb (c), in all subcontracts 
under this contract. 

6. FAR 52.203-7 ANTI-KICKBACK PROCEDORES (Ocr 1988) 

(a) Definitions. 

"Kickback," as used in this clause, means any money, 
tee, commission, credit, qitt, qratuity, thinq of value, or 
compensation ot any kind which is provided, directly or 
indirectly, to any prime Contractor, prime Contractor employee, 
subcontractor, or subcontractor employee tor the purpose ot 
improperly obtaining or rewarding favorable treatment in 
connection with a prime contract or in connection with a 
subcontract relating to a prime contract. . ,· 

"Person,• a• used in this clause, means a corporation, 
partnership, business association of any kind, trust, joint-stock 
company, or individual. 

"Prime contract," as used in this clause, means a 
contract or contractual action entered into by the United States 
tor the purpose of obtaininq supplies, materials, equipment, or 
services of any kind. 

•Prime contractor,• as used in thia clause, means a 
person who ha• entered into a prime contract with the United 
states. 

"Prime Contractor employee,• as used in this clause, 
means any otticer, partner, employee, or agent ot a prime 
contractor. 
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"Subcontract," as used in this clause, means a contract 
or contractual action entered into by a prime Contractor or 
subcontractor for the purpose of obtaining supplies, materials, 
equipment, or services of any kind under a prime contract. 

"Subcontractor," as used in this clause, (1) aeans any 
person, other than the prime Contractor, who offers to furnish or 
furnishes any supplies, materials, equipment, or services of any 
kind under a prime contract or a subcontract entered into in 
connection with such prime contract, and (2) includes any person 
who offers to furnish or furnishes general supplies to the prime 
contractor or a higher tier subcontractor. 

"Subcontractor employee," as used in this clause, means 
any officer, partner, employee, or agent of a subcontractor. 

(b) The Anti-Kickback Act of 1986 (41 u.s.c. 51-58) (the 
Act), prohibits any person from--

(1) Providing or attempting to provide or offering to 
provide any kickback; 

(2) Soliciting, accepting, or attempting to accept any 
kick))ack; or 

(3) Including, directly or indirectly, the amount of 
any kickback in the contract price charged by a prime Contractor 
to the United States or in the contract price charged by a 
subcontractor to a prime Contractor or higher tier subcontractor. 

(c).· (1)_..· The Contractor shall have in place and follow 
reasonable procedure• designed to prevent and detect possible 
violations described in paragraph (b) of this clause in ita own 
operations and direct business relationships. 

(2) When .the contractor has reaaona~le grounds to 
believe that a violation described in paraqrapb (b) of this 
clause may have occurred, the contractor ahall proaptly report in 
writing the possible violation. Such reports shall be made to 
the inspector general of the contracting agency, the head of the 
contracting agency if the agency does not bave an inspector 
general, or the Department of Justice. 

(3) The contractor shall cooperate fully with any 
Federal agency investigating a possible violation described in 
paragraph (b) of this clause. 
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(4) The Contractinq Officer may (i) offset the amount of the kickback aqainst any monies owed by the United States under the prime contract and/or (ii) direct that the Prime Contractor withhold from sums owed a subcontractor under the prime contract, monies withheld, the amount of the kickback. The Contracting Officer may order that monies withheld under subdivision (c)(4)(ii) of this clause be paid over to the Government unless the Government has already offset those monies under subdivision (c)(4)(i) of this clause. In either case, the Prime contractor shall notify the Contracting Officer when the monies are withheld. 

(5) The contractor agrees to incorporate the substance of this clause, including this subparagraph (c)(5) but excepting subparagraph (c)(1), in all subcontracts under this contract. 
7. FAR 52.203-9 REQUIREMENT FOR CERTIFICATE OF PROCUREMENT INTEGRITY MODIFICATION (SEP 1990) 

(a) Definition. The definitions set forth in FAR 3,104-4 are hereby incorporated in this clause. 

(b) The Contractor agrees that it will execute the certification set forth in paragraph (c) of this clause when requested by the contracting Officer in connection with the execution of any modification of this contract. 

(c) Certification. Aa required in paragraph (b) of this clause, the officer or employee responsible for the modification proposal shall executa the following certification: 
CERTIFICATE 01! PROCUREMENT INTEGRITY - MODIFICATION ( SEP 1990) . . 

FCC-A 

(1) I, (Nama of certifier) am the officer or employee responsible for the preparation of this modification proposal and hereby certify that, to the bast of •Y knowledge and belief, with the exception of any infor.ation described in this ·- certification, I have no inforaation concerning a violation or possible violation of subsection 27(a), (b), (d), or (f) of the Office of Federal Procur .. ent Policy Act, as amended* (41 u.s.c. 423), (hereinafter referred to as "the Act•), as implemented in the FAR, occurring during the conduct of this procurement (contract and modification number). 
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(2) As required by subsection 27(e)(l) (B) of the Act, I 
further certify that to the best of my knowledge 
and belief, each officer, employee, aqent, 
representative, and consultant of (Name of Offeror) 
who has participated personally and substantially 
in the preparation or submission of this proposal 
has certified that he or she is familiar with, and 
will comply with, the requirements of subsection 
27 (a) of the Act, aa impl-ented in the FAR, and 
will report imaediately to •• any information 
concerninq a violation or possible violation of 
subsections 27(a), (b), (d), or (f) of the Act, as 
implemented in the FAR, pertaining to this 
procurement. 

(3) Violations or possible violations: (Continue on 
plain bond paper if necessary and label Certificate 
of Procurement Integrity - Modification 
(Continuation Sheet), ENTER •NONE• IF NONE EXISTS) 

(Siqnature ol the officer or .. pioyee responsible 
for the modification proposal and date) 
(Typed name of the officer or employee responsible 
for the modification proposal) 

*The Act became effective on December 1, 1990. 
THIS CERTIFICATION CONCERNS A MATTER WITHIN THE 

,. .. JURISDICTION OF AN AGENCY OF THE UNITED STATES AND 
THE "MAKING OF A FALSE, FICTITIOUS, Olt FRAUDULENT 
CERTIFICATION MAY RENDER THE KUER StJBJECT TO 
PROSECUTION UNDER TITLE 11, UNITED STATES CODE, 
SECTION 1001. 

(End of certification) 

(d) In aaking 1:he certification in paragraph (2) of the 
certificate, the officer or .. ployea of the competing contractor 
responsible for tbe offer or bid, aay rely upon a one-time 
certification to the competing Contractor, auppl .. ented by 
periodic training. These certifications shall be maintained by 
the contractor for a period of 6 years fro• the date a certifying 
employee's .. ployment with the company ends or, for an agency, 
representative, or consultant, 6 years froa the date such 
individual ceases to act on behalf of the contractor. 

(e) The certification required by paragraph (c) of this 
clause is a material representation of fact upon which reliance 
will be placed in executing this modification. 
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8. FAR 52.203-10 PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER ACTIVITY (SEPT 1990) 

(a) The Government, at ita election, may reduce the price of a fixed-price-type contract or contract modification and the total cost and fee under a cost-type contract or contract modification by the amount of profit or fee determined as set forth in paraqraph (b) of this clause if the head of the contractinq activity or his or her deaiqnee, determines that there vas a violation of subsection 27(a) of the Office of Federal Procurement Policy Act as amended (41 o. s. c. 423) as impl-ented in the FAR. In the case of a contract modification, the fee subject to reduction is the fee specified in the particular contract modification at the tiae of execution, except as provided in aubparaqraph (b)(5) of this clause. 

(b) The price or fee reduction referred to in paraqraph (a} of this clause shall be--

(1) For cost-plus-fixed-fee contracts, the amount of the fee specified in the contract at the time of award; 

(2) For cost-plus-incentive-fee contracts, the tarqet fee specified in the contract at the· time of award 
notwithstanding any minimum fee or "fee floor• specified in the contract. 

(3) For coat-plus-award-fee contracts--

(!) The base fee established in the contract at the ti.Jle of contract award; .. .;,.· 

( iif If· no base fee is specified in the contract, 10 percent of the amount of each award fee otherwise payable to the contractor for each incentive period or at each award fee determination point. 

(4) For fixed-price-incentive contracts, the Government may-- . 
(i) Reduce the contract target price and contract target profit both by an amount equal to the initial target profit specified in the contract at the tiae of contract award, or; 

(ii) If an immediate adjustaent to the contract target price and-contract target profit would have a significant adverse impact on the incentive price revision relationship under the contract, or adversely affect the contract financing provisions, the Contracting Officer may defer such adjustment until establishment of the total final price of the contract. 
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The total final price established in accordance with the 
incentive price revision provisions of the contract shall be 
reduced by an amount equal to the initial tarqet profit specified 
in the contract at the time of contract award and such reduced 
price shall be the total final contract price. 

(5) For firm-fixed-price contract or contract 
modifications, by 10 percent of the initial contract price; 10 
percent of the contract modification price; or a profit amount 
determined by the contracting Officer froa recorda or documents 
in existence prior to the data of the contract award or 
modification. 

(c) The Government may, at its election, reduce a prime 
contractor'• price or fee in accordance with the procedures of 
paragraph (b) of this clause for violations of the Act by its 
subcontractors by an amount not to exceed the aaount of profit or 
fee reflected in the subcontract at the time the subcontract was 
first definitively priced. 

(d) In addition to the remedy in paragraph (a) of this 
clause, the Government may terminate this contract or 
modification tor default. The riqh~• and reaedies of the 
Government specified herein are not exclusive, and are in 
addition to any other riqbta and reaediea provided by law or 
under this contract. 

9. FAR 52.203-12 LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN 
FEDERAL TRANSACTIONS (JAN 1990) 

(a~ Defj~itiona. 

"Aqency,• as used in this clause, meana executive aqency as 
defined in 2.101. 

•covered Federal action,• as used in this clause, means any 
of the followinv Federal actions: 

(a) Tbe awardin9 of any Federal contract. 

(b) The aaldng of any Federal grant. 

(c) · The •akinv of any Federal Loan. 

(d) The enterin9 into of any cooperative aqreeaent. 

(e) The extension, continuation, renewal, aaendaent, or 
modification of any Federal contract, qrant, loan, or cooperative 
aqreaent. 
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"Indian tribe" and "tribal organization" as used in this clause, have the meaninq provided in section 4 of the Indian Self-Determination and Education Assistance Act (25 u.s.c. 4508) and include Alaskan Natives. 

"Influencinq or attemptinq to influence,• as used in this clause, means makinq, with the intent to influence, any 
communication to or appearance before an officer or employee of any aqency, a Member of Conqress, an officer or employee of Conqress, or an employee of a Member of Congress in connection with any covered Federal action. 

"Local qovernment,• as used in this clause, aeans a unit of government in a State and, if chartered, established, or 
otherwise recoqnized by a State for the perforaance of a 
qovernmental duty, includinq a local public authority, a special district, an intrastate district, a council of governments, a sponsor qroup representative orqanization, and any other 
instrumentality of a local government. 

•officer or employee of an aqency,• as used in this clause, 
includes the following individuals who are employed by an agency: 

(a) An individual who is appointed to a position in the Government under title 5, United States Code, including a 
position under a temporary appointment. 

(b) A member of the uniformed services, as defined in 
subsection 101(3), title 37, United States Code. 

(c) A special Government employee, as defined in Section 
202, Title 1J, United States Code • 

. 
(d) An individual who is a member of a Federal advisory 

committee, as defined by the Federal Advisory Committee Act, 
Title 5, United States Code, Appendix 2. 

•Person,• as used in this clause, aeans an individual, 
corporation, company, association, authority, fir., partnership, . society, State, or local governaent, regardless of whether such entity is operated tor profit, or not tor profit. This term excludes an Indian tribe, tribal organization, or any other 
Indian organization with respect to expenditures specifically 
per.aitted by other Federal law. 

"Reasonable compensation,• as used in this clause, means with respect to a regularly employed officer or eaployee of any 
person, compensation that is consistent with the normal 
compensation tor such officer or employee for work that is not furnished to, not funded by, or not furnished in cooperation with 
the Federal Government. 
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"Reasonable payment," as used in this clause, means, with respect to professional and other technical services, a payment in an amount that is consistent with the amount normally paid tor such services in the private sector. 

"Recipient," as used in this clause, includes the Contractor and all subcontractors. This term excludes an Indian tribe, tribal organization, or any other Indian organization with respect to expenditures specifically peraitted by other Federal law. 

"Regularly employed," as used in tbia clauaa,maana, with respect to an officer or .. ployaa of a person requesting or receiving a Federal contract, an officer or .. ployaa who is employed by such person for at least 130 working days within 1 year immediately preceding the date of the aubaiaaion that initiates agency consideration of aucb parson for receipt of such contract. An officer or employee who is .. ployed by such person tor leas than 130 working days within 1 year immediately preceding the data of the submission that initiates agency consideration ot such parson shall ba considered to ba regularly employed as soon as he or aha is employed by aucb person for 130 working days. · 

"State,• as used in this clause, means a State of the United States, the District of Columbia, the Commonwealth of Puerto Rico, a territory or possession of the United States, an agency or instrumentality of a State, and multi-State, regional, or interstate entity having governmental duties and powers. 
(b)· Pro~ibitiona 

. . 
(1) Section 1352 of Title 31, United States Code, among other things, prohibita a recipient of a Federal contract, qrant, loan, or cooperative agraamant froa using appropriated funds to pay any parson for influencing or atta.pting to influence an officer or aaployaa of any agency, a Maabar of congress, an officer or aaployae o~ Congress, or an .. ployaa of a Member ot Congress in connection with any of the following covered Federal actions: the awardinq of any Federal contract; the aaldng ot any Federal grant; tba a&kinq of any Federal loan, the entering into of any cooperative agra .. ant; or the aodification of any Federal contract, grant, loan, or cooperative aqra .. ant. 

(2) The Act also requires Contractors to furnish a disclosure if any funds other than Federal appropriated tunda (including profit or tea received under a covered Federal transaction) have bean paid, or will be paid, to any parson tor 
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influencing or attempting to influence an officer or employee of 
any agency, a Member of Congress, or an officer or employee of 
Conqress, or an employee of a Member of Conqress in connection 
with a Federal contract, qrant, loan, or cooperative aqreement. 

(3) The prohibitions of the Act do not apply under the 
followinq conditions: 

(i) Agency and leqialative liaison by own 
employees. 

(A) The prohibition on the use of 
appropriated funds, in subparaqraph (b)(1) of this clause, does 
not apply in the case of a payment of reasonable compensation 
made to an officer or employee of a person requeatinq or 
receivinq a covered Federal action if the payment ia tor agency 
and leqialative liaison activities nor directly related to a 
covered Federal action. 

(B) For purposes of subdivision (b)(J)(i)(A)· 
of tbia clause, providinq any information specifically requested 
by an aqency or Conqreaa ia permitted at any time. 

(C) The tollowinq aqency and leqislative 
liaison activities are permitted at any time where they are not 
related to a specific solicitation tor any covered Federal 
action: 

(1) Diacuaainq with an aqency the 
qualities and characteristics (includinq individual 
demonstrations) of the person'• products or aervicea, conditions 
or terms ot aale, -and. s.ervice capabilitiea. 

(2) Technical discuaaiona and other 
activitiea reqardinq the application or adaptation of the 
person'• product• or aervicea tor an aqency'a uae. 

(D) The tollowinq aqency and leqislative 
liaison activities are permitted where they are prior to formal 
solicitation· of any covered Federal action. 

(1) Providinq any information not 
specifically requested but necessary for an aqency to aake an 
informed decision about initiation of a covered Federal action; 

(2) Technical discussion• reqardinq the 
preparation of an unsolicited proposal prior to ita official 
submission; and 
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(3) capability presentations by persons seeking awards from an agency pursuant to the provisions of the Small Business Act, aa amended by Pub.L.95-507, and subsequent amendments. 

(E) Only those services expressly authorized by subdivision (b) (3)(i)(A) of this clause are permitted under this clause. 

(ii) Professional and technical services. 

(A) The prohibition on the use of appropriated funds, in subparagraph (b)(l) of this clause, does not apply in the case ot: 

(1) A payment of reasonable compensation made to an officer or employee of a person requesting or 
receiving a covered Federal action or an extension, continuation, renewal, amendment, or modification or a covered Federal action, if payment is for professional or technical services rendered directly in the preparation, submission, or negotiation of any bid, proposal, or application for that Federal action or tor :meeting requirements imposed by or pursuant to law as a condition 
tor receiving that Federal action. 

(2) Any reasonable payment to a person other than an officer or employee of a person requesting or receiving a covered Federal action or an extension, continuation, renewal, amendment, or modification of a covered Federal action if the payment is for professional or technical services rendered 
direct~y in the preparation, submission, or negotiation of any bid, proposa~, or·ap~l~cation for that Federal action or tor meetinq requirements imposed by or pursuant to law as a condition 
for receivinq that Federal action. Persona other than officers or employees of a person requesting or receiving a covered 
Federal action include consultants and trade aasociations. 

tB) For purposes of subdivision (b)(J)(ii) (A) of this clause, "professional and technical services" shall be limited to advice and analysis directly applying any professional or technical discipline. For example, drafting of a legal 
document accoapanying a bid or proposal by a lawyer is allowable. 

Similarly, technical advice provided by an enqineer on the performance or operational capability of a piece of equipment 
rendered directly in the negotiation of a contract is allowable. However, communications with the intent to influence made by a professional (such as a licensed lawyer) or a technical person 
(such as a licensed accountant) are not allowable under this 
section unless they provided advice and analysis directly 
applying their professional or technical expertise and unless the 
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advice or analysis is rendered directly and solely in the preparation, submission or negotiation of a covered Federal action. Thus, for example, communications with the intent to influence made by a lawyer that do not provided legal advice or analysis directly and •olely related to the legal aspects of his or her client'• proposal, but generally advocate one proposal over another are not allowable under this section because the lawyer is not providing profasaional legal ••rvicas. Similarly communications with the intent to influence made by an engineer providing an engineering analyais prior to the preparation or aubaiaaion of a bid or propoaal are not allowable under this aection ainca the enqinaar is providing technical aervices but not directly in the preparation, aubaiaaion, or negotiation ot a covered Federal action. 

(C) Requirements impoaad by or purauant to law aa a condition for receiving a covered Federal award include thoae required by law or regulation and any other requirements in the actual award documenta. 

(D) Only thoae aervicea expreaaly authorized by .ubdiviaions (b)(l)(ii)(A)(1) and (2) of thia clause are permitted under thia clause. 

(E) The raportinq requirement• of FAR 3.803(a) •hall not apply with respect to payments of reasonable compensation made to regularly employed officers or employees of a person. 

(iii) Diacloaure. 

~ _ (A) The Contractor who requests or receives fro• an agency a Federal contract ahall file with that agency a diacloaure for11, OMB atancSarcS for11 LLI., Diacloaure of Lobbying Activitiea, if auch peraon haa made or haa aqreed to make any payment uainq nonappropriated tuneS• (to include profits from any covered Federal action), which would be prohibited under aubparaqraph (b)(1) of thia clause, if paid for with appropriated funda. 

(B) The Contractor aball file a cSiacloaure tor11 at the end of each calendar quarter in which there occurs any avant that aaterially affect• the accuracy of the information contained in any diacloaure fora previoualy filed by aucb person under aubparaqraph (c) (1) of thia clauae. An event that materially atfecta the accuracy of the information reported 
include•--

(1) A cumulative increaae of $25,000 or more in the amount paid or expected to be paid for influencing or attempting to influence a covered Federal action; or 
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(2) A chanqe in the person(s) or 
individual(s) "influencinq or attemptinq to influence a covered 
Federal action; 
or 

(3) A chanqe in the officer(s), 
employee(&), or Member(a) contacted to influence or attempt to 
influence a covered Federal action. 

(C) The Contractor shall require the 
submittal of a certification, and if required, a disclosure form 
by any person which requests or received any subcontract 
exceeding $100,000 under the Federal contract. 

(D) All subcontractor disclosure forms (but 
not certifications) shall be forwarded froa tier to tier until 
received by the prime Contractor. The prime Contractor shall 
submit all disclosures to the Contracting Officer at the end ot 
the calendar quarter in which the disclosure form is submitted by 
the subcontractor. Each subcontractor certification shall be 
retained in the subcontract file of the awarding Contractor. 

(iv) Agreement. The Contractor aqreea not to make 
any payment prohibited by the clause. 

(v) Penalties. 

(A) Any person who makes an expenditure 
prohibited under paragraph (a) of this clause or who fails to 
tile or amend the disclosure form to be filed or amended by 
paraqraph (bJ· of this clause shall be subject to civil penalties 
as provided for by 31 u.s.c. 1352. An imposition of a civil 
penalty does not prevent the Government from seeking any other 
remedy that may be applicable. 

(B) contractors may rely without liability on 
the representation aade by their subcontractors in the 
certification and disclosure form. 

(vi) Cost allowability. Nothing in this clause 
makes allowable or reasonable any coat which would otherwise be 
unallowable or unreasonable. Conversely, costa made specifically 
unallowable by the requirements in this clause will not be made 
allowable under any other provision. 
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10. DEAR 95~.204-2 SECURITY (OCT 1987) 

(a) Responsibility. It is the contractor's duty to safeguard all classified information, special nuclear material, and other DOE property. The Contractor shall, in accordance with DOE security requlations and requirements, be responsible for safequardinq all classified information, and protectinq aqainst sabotaqe, eapionaqe, loss and theft, the classified documents and material in the Contractor's possession in connection with the performance of work under this contract. Except as otherwise expressly provided in this contract, the Contractor shall, upon completion or taraination of this contract, tranaait to DOE any classified matter in the possession of the Contractor or any person under the Contractor'• control in connection with performance of this contract. If retention by the Contractor of any classified matter is required after the coapletion or termination of·· the contract and such retention ia approved by the contractinq Officer, the contractor will complete a certificate ot possession to be furnished to DOE apecityinq the classified matter to be retained. The certification shall identity the it ... and types or cateqoriea of retained, the conditions qoverninq the retention of the matter, and the period of retention, it known. If the retention is approved by the contractinq Officer, the security provisions ot the contract will continue to be applicable to the matter retained. Special nuclear material will not be retained after the completion or termination of the contract. 

(b) Requlationa. The contractor aqreea to confora to all security regulations and requirements of DOE. 
~) De~inition of Classified Information. The term "Classified Information- means Restricted Data, Poraerly Restricted Data, or National security Information. 
(d) Definition of Restricted Data. The tara •Restricted Data• means all data concerninq (1) deaiqn, aanufacture, or utilization ot atoaic weapons; (2) the production of special nuclear material; or (3) the use of special nuclear aaterial in the production ot enerqy, but shall not include data declassified or r .. ove4 froa the Restricted Data cateqory pursuant to Section 142 of the Atoaic Enerqy Act ot 1954, as uendecl. 
(e) Definition of Formerly Restricted Data. The term "Formerly Restricted Data• means all data reaoved troa the Restricted Data cateqory under section 142 d. of the Atomic Energy Act of 1954, as amended. 

(f) Definition of National Security Information. The term "National Security Information" means any information or material, regardless of its physical form or characteristics, 
FDC-B 
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that is owned by, produced for or by, or is under the control of the United States Government, that has been determined pursuant to Executive Order 12356 or prior Orders to require protection against unauthorized disclosure, and which is so desiqnated. 
(g) Definition of Spacial Nuclear Material (SNM). SNM means (1) plutonium, uranium enriched in the isotope 233 or in the isotope 235, and any other material which pursuant to the provisions of Section 51 of the Atomic Enarqy Act of 1954, as amended, has bean determined to be spacial nuclear material, but does not include source aatarial; or (2) any aatarial artificially enriched by any of the foregoing, but does not include source aatarial. 

(h) Security clearance of personnel. The Contractor shall not permit any individual to have ace••• to any classified information, except in accordance with the Atomic Enarqy Act of 1954, as amended, Executive Order 12356, and the DOE's regulations or requirements applicable to the particular level and category of classified information to which access is required. 

(i) Criminal liability. It is understood that disclosure of any classified information relating to the work or services ordered hereunder to any parson not entitled to receive it, or failure to safeguard any classified inforaation that •ay come to the contractor or any person under the Contractor'• control in connection with work under this contract, •ay subject the contractor, its agents, .. ployaas, or subcontractors to criminal liability under the laws of the United states. (See the Atomic Enarqy Act of 1954, as amended, 42 u.s.c. 2011 at seq.; 18 u.s.c. 793 and· 794 i' ·and Executive Order 12356). 

(j) Subcontracts and purchase orders. Except as otherwise authorized in writing by the contracting Officer, the Contractor shall insert provisions si•ilar to the foregoing in all subcontracts and purchase orders under this contract. 

11. DEAR 952.204-70 CLASSIFICATION (APR 1984) 

In the perforaance of the work under this contract, the Contractor sball ensure that an Authorized Original Classifier or Derivative Classifier shall assign classifications to all documenta, •aterial, and equipment originated or generated under the contract in accordance with classification regulations and guidance furnished to the Contractor by the DOE. Every subcontract and purchase order issued hereunder involving the origination or generation of classified documents, •atari~~., or equip•ant shall include a provision to the affect that in ~he performance of such subcontract or purchase order, the subcontractor or supplier shall ensure that an Authorized 
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Original Classifier or Derivative Classifier shall assign 
classifications to all such documents, materials, and equipment in accordance with classification reg~lations and quidance furnished to such subcontractor or supplier by the Contractor. 
12. DEAR 952.204-74 FOREIGN OWNERSHIP, CONTROL, OR INFLUENCE OVER CONTRACTOR (APR 1984) 

(a) For purposes of this clause, a foreign interest is defined as any of the following: 

(1) A foreign government or foreign government agency; 

(2) Any fora ot business enterprise organized under the laws of any country other than the United States or its possessions; 

(3) Any fora of bu.in••• enterprise organized or incorporated under the laws of the u.s., or a State or other 
jurisdiction within the u.s., wbicb is owned, controlled, or influenced by a foreiqn government, agency, firm, corporation or person; or 

(4) Any person wbo is not a u.s. citizen. 

(b) Foreign ownership, control, or Influence (FOCI) means the situation where the degree of ownership, control, or 
influence over a contractor by a foreign interest is such that a reasonable basis exists tor concluding that comproaise of 
classified information, special nuclear aaterial as defined in 10 CFR Part 110.,·· may .result. . . 

(c) For purposes of this clause, subcontractor means any subcontractor at any tier and the term •contracting officer" 
shall aean DOB contracting officer. When this clause is included in a subcontract, tbe tara •contractor• shall aean subcontractor and the tera •contract• shall aean subcontract. 

(d) Tbe contractor shall i-ediately provide tbe 
contracting officer written notice of any changes in the extent and nature of POCI over the contractor wbich would affect the 
answers to tb• que•tion• presented in DEAR 952.204-73. Further, notice of changes in ownership or control which are required to be reported to the securities and Exchange Coaaission, the 
Federal Trade ca.aission, or the Departaent of JUstice shall also 
be furnished concurrently to the contracting officer. 

(e) In those cases where a contractor bas changes 
involving FOCI, the DOE must determine whether the changes will pose an undue risk to the common defense and security. In making 
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this determination, the contracting officer sha.ll consider 
proposals made by the contractor to avoid or mitigate foreiqn influences. 

(f) If the contracting officer at any time determines that 
the contractor is, or is potentially, subject to FOCI, the 
contractor shall comply with such instructions as the contracting officer shall provide in writing to aafequard any classified 
information or siqnificant quantity of special nuclear material. 

(g) The contractor aqreea to insert teras that conform 
substantially to the lanquage of this clause including this 
paraqraph (q) in all subcontracts under this contract that· will 
require ace••• to classified information or a aiqnificant 
quantity of special nuclear aaterial. Additionally, tbe 
contractor shall require such subcontractors to submit a 
completed certification required in DEAR 952.204-73 prior to 
award of a subcontract. Information to be provided by a 
subcontractor pursuant to this clause aay be submitted directly 
to the contracting officer. 

(h) Information submitted by the contractor or any 
affected subcontractor as required pursuant to this clause shall 
be treated by DOE to the extent permitted by law, as business or 
financial information submitted in confidence to be used solely 
tor purposes of evaluating FOCI. 

(i) The requirements of this clause are in addition to the 
requirement that a contractor obtain and retain the security 
clearances required by the contract. This clause shall not 
operate as ~-limitation on DOE's rights, including ita rights to 
terminate this contract. 

(j) The contracting officer may terminate this contract 
for default either if tba contractor tails to meet obligations 
imposed by this clause, e.q., provide the information required by 
this clause, comply with the contracting officer's instructions 
about safequardinq classified information, or .ate this clause 
applicable to.aubcontractors, or if, in the contractinq officer's 
judgment, the contractor creates a FOCI situation in order to 
avoid performance or a termination tor default. The contracting 
officer may terminate this contract for convenience it the 
contractor becoaes subject to FOCI and tor reasons other than 
avoidance of performance of the contract, cannot, or chooses not 
to, avoid or aitigate the FOCI problea. 

13. DEAR 952.208-70 PRINTING (APR 1984) 

The contractor shall not engage in, nor subcontract for, 
any printing (as that term is defined in Title I of the u.s. 
Government Printing and Binding Requlations in effect on the 
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effective date of this contract) in connection with the 
performance of work under this contract. Provided, however, that 
performance of a requirement under this contract involvinq the 
duplication of less than 5,000 copies of a sinqle unit, or no 
more than 25,000 units in the aqqreqate of multiple units, will 
not be deemed to be printinq. A unit is defined as one sheet, 
size 8 1/2 by 11 inches one side only, one color. A requirement is defined as a sinqle publication document. 

(1) The term •printing• includes the tollowinq 
processes: composition, plate making, presawork, bindinq, 
microform publishinq, or the end items produced by such 
processes. 

(2) It fulfillment of the contract will necessitate 
reproduction-in excess of the limits set forth above, the 
contractor shall notify the contracting officer in writinq and 
obtain the contractinq officer's approval prior to acquirinq on 
DOE's behalf production, acquisition, and diaa .. ination of 
printed matter. such printing must be obtained troa the . 
Government Printinq Office (GPO), a contract source desiqnated by 
GPO or a Joint Committee on Printing authorized federal printinq 
plant. 

(3) Printing services not obtained in compliance with 
this guidance will result in the cost of such printing beinq 
disallowed. 

(4) The Contractor will include in each of his 
subcontracts hereunder a provision substantially the same as this 
clause includ~ng this paraqraph (4) • 

.: _,· 

14. FAR 52. 209-S PROTECTING THE GOVERNMEN'l'' S INTEREST WHEN 
SUBCONTRACTING WITH CONTRACTORS DEBARRED, SUSPENDED, OR 
PROPOSED FOR DEBARMENT (JON 1991) 

(a) The Government suspends or debars contractors to 
protect the Governaent'a interests. Contractors shall not enter 
into any subcontract in excess of the .. all purchase limitation 
at FAR 13.000 with a Contractor that has been debarred, 
suspended, or proposed tor debarment unleaa there is a compellinq 
reason to do so. 

(b) The contractor shall require each proposed first-tier 
subcontractor, whose subcontract will exceed the ... 11 purchase 
limiation at FAR 13.000, to disclose to the Contractor, in 
writing, whether as of the time of award of the subcontract, the 
subcontractor, or its principals, is or is not debarred, 
suspended, or proposed tor debarment by the Federal Government. 
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(c) A corporate officer or designee of the contractor 
shall notify the Contracting Officer, in writinq, before entering 
into such subcontract with a party that is debarred, suspended, 
or proposed for debarment (see FAR 9.404 for information on the 
List of Parties Excluded from Procurement Proqrama). The notice must include the followinq: 

(1) The name of the subcontractor; 

(2) The Contractor'• knowledge of the reasons for the subcontractor beinq on the liat of Parties Excluded from 
Procurement Programs; 

(3) The compellinq reaaon(a) for doinq business with 
the subcontractor notwithatandinq ita inclusion on the list of 
Parties Excluded from Procur .. ent Proqraaa; and 

(4) Tba ayat .. s and procedures the contractor has 
established to ensure that it ia fully protecting the 
Government'• interests when dealing with aucb subcontractor in 
view of the specific baaia for the party'• debarment, suspension; 
or proposed debarment. 

(End of Clause) 

15. DEAR 952.209-71 ORGANIZATIONAL CONFLICTS OP 
INTEREST.-GENERAL (APR 1984) 

(a) The contractor warrants that, to the beat of his 
knowledqa and belief, and except aa otherwise disclosed, there 
are no-Tele~nt facta which could give riaa to organizational 
conflicts of interest, ·aa defined in CFR 909.570 or that the 
contractor baa disclosed all relevant information. 

(b) The contractor aqreaa that, if after awarc:l, an 
organizational conflict of interest with respect to thia contract 
ia discovered, an t.aadiata and full disclosure in writing shall 
be made to the contracting Officer wbicb aball include a 
daacription.of the action which the contractor baa taken or 
proposes to take to avoid or aitigate aucb conflicta. The 
Department aay, however, terminate the contract for ita 
convenience if it da ... auch termination to be in the beat 
interest of the Govarnaent. 

(c) In the avant that the contractor was aware of an 
organizational conflict of interest prior to the award of this 
contract and did not disclose the conflict to the Contracting 
Officer, the Government may terminate the contract for default. 
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(d) The provisions of this clause shall be included in all 
subcontracts for work to be performed similar to the service 
provided by the prime contractor, and the terms "contract," 
"Contractor," and "Contractinq Officer" modified appropriately to 
preserve the Government's riqhts. 

(e) Prior to a contract modification when the Statement of 
Work is modified to add new work, the period of performance is 
siqnificantly increased, or the parties to the contract are 
chanqed, the Department will request and the contractor is 
required to submit either an orqanizational conflict of interest 
disclosure or representation (see 48 CFR 904.70 and 909.5), or an 
update ot the previously submitted disclosure or representation. 

16. FAR 52.212-13 STOP-WORX ORDER - (AUG 1989) ALTERNATE I 

(a) The Contractinq Officer may, at any time, by written 
order to the Contractor, require the Contractor to stop all, or 
any part, of the work called tor by this contract tor a period of 
90 days after the order is delivered to the Contractor, and for 
any further period to which the parties aay agree. The order 
shall be specifically identified as a stop-work order issued 
under this clause. Upon receipt of the order, the Contractor 
shall immediately comply with its teras and take all reasonable 
steps to minimize the incurrence of costs allowable to the work 
covered by the order durinq the period of work stoppaqe. Within 
a period of 90 days after a stop-work order is delivered to the 
Contractor, or within any extension of that period to which the 
parties shall have aqreed, the Contracting Officer shall either-

(1) cancel the stop-work order; or 

(2) Teraina~e the work covered by the order as 
provided in the Teraination clause ot this contract. 

(b) If a stop-work order issued under this clause is 
canceled or the period of the order or any extension thereof 
expires, the Contractor shall resuae work. The contracting 
Officer shall make an equitable adjustaent in the delivery 
schedule, the estillated cost, the fee, or a coabination thereof, 
and in any other teras of the contract that aay be affected and 
the contract shall be aodified, in writing, accordingly, if--

(1) The stop-work order results in an increase in the 
time required tor, or in the Contractor'• cost properly allowable 
to, the performance of any part of this contract; and 
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(2) The Contractor asserts a claim for the adjustment within 30 days after the end of the period of work stoppage; provided, that, if the Contracting Officer decides to justify the action, the Contracting Officer may receive and act upon the claim asserted at any time before payment under this contract. 
(c) If a stop-work order is not canceled and the work covered by the order is terminated for the convenience of the Government, the Contracting Officer shall allow reasonable costs resulting froa the atop-work order in the termination settlement. 
(d) If a atop-work order is not canceled and the work covered by the order is terainated for default, the contracting Officer shall allow, by equitable adjustaent or otherwise, reasonable costs resulting froa the stop-work order. 

17. DEAR 952.212-71 P~O~TIES AND ALLOCATIONS (ATOMIC ENERGY) 
(JUN 1987) 

The Contractor shall follow the provisions of the Defense Priorities and Allocations System (DPAS) regulation (see 15 CFR .. Part 350) in obtaining controlled materials and other products and materials needed to fill this contract. 

18. FAR 52.215-1 EXAMINATION OF RECORDS BY COMPTROLLER GENERAL 
(APR 1984) 

(a) This clause applies if this contract exceeds $1o,ooo and was entered into by negotiation. 

'b) T~• Comptroller General of the United States or a duly authorized repr•••ntative from the General Accounting Office shall, until 3 years after final payment under this contract or !or any shorter period specified in Federal Acquisition Regulation (FAR) Subpart 4.7, Contractor Recorda Retention, have ace••• to and the right to exaaine any of the Contractor's directly pertinent books, docwaenta, papers, or other records involving transactions related to this contract. 

(c) The contractor agrees to include in first-tier subcontracts under this contract a clause to the effect that the comptroller General or a duly authorized representative from the General Accounting Office shall, until 3 years after final payment under the subcontract or for any shorter period specified in FAR Subpart 4.7, have ace••• to and the right to examine any of the subcontractor'• directly pertinent books, docuaents, 
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papers, or other records involving transactions related to the 
subcontract. "Subcontract," as used in this clause, excludes (1) purchase orders not exceeding $10,000 and (2) subcontracts or purchase orders for public utility services at rates established to apply uniformly to the public, plus any applicable reasonable connection charge. 

(d) The periods of access and examination in paraqraphs (b) and (c) above tor recorda relating to (1) appeals under the Disputes clause, (2) litigation or aettl .. ent of claims arising froa the performance of this contract, or (3) costa and expenses of this contract to which the Comptroller General or a duly authorized representative from the General Accounting Office has taken exception shall continue until such appeals, litigation, claiaa, or exceptions are disposed ot. 

19. FAR 52.215-2 AUDIT--NEGOTIATION (DEC 1989) 

(a) Examination of costs. If this is a 
coat-reimbursement, incentive, time-and-aateriala, labor-hour, or price-redeterminable contract, or any combination of these, th~ contractor shall maintain-and the contracting Officer or 
representatives of the Contracting Officer shall have the right to ex .. ine and audit books, recorda,· docuaenta, and other .. evidence and accounting procedures and practices, regardless of fora (e.g. data bases, applications software, data base 
manag .. ent software, utilities, etc.), sufficient to reflect 
properly all coats claimed to have been incurred or anticipated 
to be incurred in performing this contract. This right of 
examination shall include inspection at all reasonable times of the Contractor's plants, or parts of th .. , engaged in performing :- the contract··· 

(b) coat or pricing data. If, pursuant to law, the 
contractor has been required to aubait coat or pricing data in connection with pricing this contract or any aodification to this contract, the contracting Officer or representatives of the 
Contracting Officer who are .. ploy••• of the Governaent shall have the right to exaaine and audit all of the contractor'• 
books, recorda, doc:waenta, and other data, regardless of form (e.g., aachine readable aedia such as diak, tape, etc.) or type (e.g., data bases, applications software, data base unagement software, utilities, etc.), including co•putationa and 
projections related to proposing, negotiating, pricing, or 
pertoraing the contract or modification in order to evaluate the accuracy, completeness, and currency of the coat or pricing data. The right of exaaination shall extend to all docuaenta necessary to permit adequate evaluation of the coat or pricing data 
submitted, along with the computations and projections used. 
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(c) Reports. It the Contractor is required to furnish cost, tundinq,-or performance reports, the contractinq Officer or 
~representatives of the Contractinq Officer who are employees of the Government shall have the riqht to exa.ine and audit books, records, other documents, and supportinq materials, for the purpose of evaluatinq (1) the effectiveness of the Contractor's policies and procedures to produce data compatible with the objectives of these reports and (2) the data reported. 

(d) Availability. The Contractor shall aake available at its office at all reasonable times the aaterials described in paraqraphs (a) and (b) above, for examination, audit, or reproduction, until l years after final payment under this contract, or for any shorter period specified in Subpart 4.7, contractor Records Retention, of the Federal Acquisition Requlation, or for any lonqer period required by statute or by other clauses of this contract. In addition-

(1) If this contract is completely or partially terminated, the records relatinq to the work terminated shall be made available for l years after any resulting final termination settlement; and 

(2) Records relatinq to appeals under the Disputes clause or to litiqation or the settlement of claims arisinq under or relatinq to this contract shall be made available until such appeals, litiqation, or claims are disposed of. 

(e) Except as otherwise provided in FAR SUbpart 4.7, Contractor Records Retention, the Contractor may transfer computer data. in machine readable fora froa one reliable computer medium to another.. T~e Contractor's computer data retention and transfer procedures shall maintain the integrity, reliability, and security of the oriqinal data. The contractor'• choice of form or type of aaterials described in paragraphs (a), (b), and (c) ot this clause affects neither the Contractor's obliqations nor the Government's rigbts under this clause. 

(f) The contractor shall insert a clause containinq all the terms of this clause, including this paragraph (f), in all subcontracts over SlO,OOO under this contract, altering the clause only as necessary to identify properly the contractinq parties and the contracting Officer under the Govarnaent prime contract. 
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20. FAR 52.215-33 ORDER OF PRECEDENCE {JAN 1986) 

Any inconsistency in this solicitation or contract shall be 
resolved by giving precedence in the following order: (a) the 
Schedule (excluding the specifications); (b) representations and 
other instructions; (c) contract clauses; (d) other documents, 
exhibits, and attachments; and (e) the specifications. 

(End of Clause) 

21. FAR 52.215-22 PRICE REDUCTION FOR DEFECTIVE COST OR PRICING 
DATA (JAN 1991) 

(a) If any price, including profit or fee, negotiated in 
connection with this contract, or any cost reiabursable under 
this contract, was increased by any significant aaount because--

(1) the contractor or a subcontractor furnished cost 
or pricing data that were not complete, accurate, and current as 
certified in its Certificate of CUrrent coat or Pricing Data, 

(2) a subcontractor or prospective subcontractor 
furnished the Contractor cost or pricing data that were not 
complete, accurate, and current as certified in the Contractor's 
Certificate of CUrrent Cost or Pricing Data, or 

(3) any of these parties furnished data of any 
description that were not accurate, the price or coat shall be 
reduced accordingly and the contract shall be modified to reflect 
the reduction. 

(b) Any reductic~ in the contract price under paragraph (a) 
above due to defective data from a prospective subcontractor that 
was not subsequently awarded the subcontract shall be limited to 
the amount, plus applicable overhead and profit aarkup, by which 
(1) the actual subcontract or (2) the actual cost to the 
contractor, if there waa .no subcontract, was lass than the 
prospective subcontract coat estimate subaitted by the 
Contractor; provided, that the actual subcontract price was not 
itself affected by defective coat or pricing data. 

(c) (1) If the Contracting Officer detenaines under 
paraqrapb (a) of this clause that a price or coat reduction 
should ba aade, the Contractor agrees not to raise the following 
matters as a defense: 

{i) The Contractor or subcontractor was a sole 
source supplier or otherwise was in a superior bargaining 
position and thus the price of the contract would not have been 
modified even if accurate, complete, and currant cost or pricing 
data had been submitted. 
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(ii) The contractinq Officer should have known that the cost ·or pricinq data in issue were defective even though the Contractor or subcontractor took no affirmative action to brinq the character of the data to the attention of the contractinq Officer. 

(iii) The contract vas ba•ed on an aqreement about the total co•t of the contract and there vas no aqreement about the coat of each item procured under the contract. 

(iv) The contractor or subcontractor did not submit a Certificate of current coat or Pricing Data. 

(2) 
(c)(2)(ii) of this 
appropriate by the 
be allowed aqainat 

(i) Except aa prohibited by aubdivi•ion clause, an off•et in an aaount determined 
Contracting Officer baaed upon the facta shall the amount of a contract price reduction it--

(A) The Contractor certifies to the contractinq Officer that, to the beat of the contractor'• knowledge and belief, the Contractor ia entitled to the offset in the amount requested; and 

(B) The Contractor prove• that the cost or pricing data were available before the date of agreement on the price of the contract (or price of the modification) and that the data were not submitted before aucb date. 

(ii) An offset shall not be allowed it--
. (A) The understated data vas known by the Contractor to.be understated when the Certificate of Current Cost or Pricing Data was signed; or 

(B) The Govermaent proves that the facts demonstrate that the contract price would not have increased in the aaount to be offset even if the available data had been submitted before the date of aqre .. ent on price. 
(d) If. any reduction in the contract price under this clause reduces the price of items for which payment vas made prior to the date of the modification reflecting the price reduction, the Contractor shall be liable to and shall pay the United States at tbe time such overpayment is repaid --

(1) Simple interest on the amount of sucb overpayment to be computed troa the data(s) of overpayaant to the Contractor to the data the Government is repaid by the Contractor at the applicable underpayment rata effective for each quarter prescribed by the Secretary of the Treasury under 36 u.s.c. 662l(a) (2): and 
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(2) For Department of Defense contracts only, a 
penalty equal to the amount of the overpayment, if the Contractor 
or subcontractor knowingly submitted coat or pricing data which 
were incomplete, inaccurate, or noncurrent. 

22. FAR 52.215-24 SUBCONTRACTOR COST OR PRICING DATA (APR 1985) 

(a) Before awarding any subcontract expected to exceed 
$100,000 when entered into, or before pricing any subcontract 
modification involving a pricing adjustment expected to exceed 
$100,000, the Contractor shall require the subcontractor to 
auo.it coat or pricing data (actually or by specific 
identification in writing), unless the price ia--

(1) Baaed on adequate price co•petition; 

(2) Baaed on established catalog or •arket prices of 
com.ercial items sold in substantial quantities to the general 
public; or 

(3) Set by law or requlation. 

(b) The contractor shall require the subcontractor to 
certify in substantially the form prescribed in Subsection 
15.804-4 of the Federal Acquisition Requlation (FAR) that, to the 
beat of ita knowledge and belief, the data submitted under 
paragraph (a) above were accurate, complete, and current as of 
the date of agreement on the negotiated price of the subcontract 
or subcontract modification. 

(c) In each subcontract that exceeds $100,000 when entered 
- into, tbe Contrac~or shall insert either--

(1) The substance of this clause, including this 
paragraph (c), if paragraph (a) above requires submission of cost 
or pricing data for the subcontract; or 

(2) The substance of the clause at FAR 52.215-25, 
Subcontractor Coat or Pricing Data-Modifications. 

23. FAR 52.215-27 TERMINATION OF DEFINED BENEFIT PENSION PLANS 
(SEP 1t8t) 

The contractor shall promptly notify the Contracting Officer 
in writing when it determines that it will terainate a defined 
benefit pension plan or otherwise recpature such pension fund 
assets. If pension fund assets revert to the Contractor or are 
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constructively received by it under a termination or otherwise, the Contractor shall make a refund or give a credit to the 
Government tor its equitable share as required by FAR 31.205-
6(j) (4). The Contractor shall include the substance of this clause in all subcontracts under this contract which meet the applicability requirement of FAR 15.804(e). 

24. DEAR 952.216-7 ALLOWABLE COST AND PAYMENT (JUL 1991) 
(a) Invoicing. The Govern~~ent shall aake payments to the contractor when requested as work progresses, but (except tor small business concerns) not aore often than once every 2 weeks, in amounts determined to be allova~le by the contracting Officer in accordance with Subpart 31.6 of the Federal Acquisition 

Regulation (FAR) in effect on the date of this contract and the terms of this contract. The Contractor aay subai t to an authorized representative of the Contracting Officer, in such form and reasona~le detail as the representative may require, an invoice or voucher supported by a statement of the claimed 
allowable cos~ tor performing this contract. 

(b) Rei~ursing coats. 

(1) For the purpose of reimbursing allowable costs 
(except as provided in subparagraph (2) below, with respect to pension, deferred profit sharinq, and employee stock ownership plan contributions), the tara "costs" includes only--

(i) Those recorded costs that, at the time ot the request tor rei~ursement, the Contractor has paid by cash, check, ,or ot}ier form of actual payment tor items or services 
purchased directly tor .the contract; 

(ii) When the contractor is not delinquent in 
payinq costs of contract performance in the ordinary course ot business, costs incurred, but not necessarily paid, tor--

(A) Materials issued fro• the Contractor's inventory and.placed in the production process tor use on the 
contract; 

(B) Direct labor; 

(C) Direct travel; 

(D) Other direct in-house coats; and 

(E) Properly allocable and allowable 
indirect costs, as shown in the recorda maintained by the 
Contractor tor purposes ot obtaining rei~ursement under 
Government contracts; and 
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(iii) The amount of progress payments that have been paid to the Contractor's subcontractors under similar cost standards. 

(2) Contractor contributions to any pension or other postretirement benefit, profit- sharing, or employee stock ownership plan funds that are paid quarterly or more often may be included in indirect costa tor payment purposes; provided, that the contractor pays the contribution to the fund within 30 days after the close of the period covered. Payments made 30 days or more attar the close of a period shall not be included until the Contractor actually aakea the payment. Accrued costa tor such contributions that are paid leas often than quarterly shall be " excluded fro• indirect costa for payment purposes until the contractor actually aakea the payment. 

(3) 'Notwithstanding the audit and adjustment of invoices or vouchers under paragraph (g) below, allowable indirect costs under this contract shall be obtained by applying indirect cost rates established in accordance with paragraph (d) below. 

(4) Any statements in specifications or other documents incorporated in this contract by reference designating performance of services or furnishing of materials at the · contractor's expense or at no coat to the Government shall be disregarded for purposes of coat-reimbursement under this clause. 
(c) Small business concerns. A small business concern may be paid more often than every 2 weeks and may invoice and be paid tor recorded costa for items or services purchased directly for the contract~··even though the concern has not yet paid for those - it ... or services.· 

(d) Final indirect coat_ratea. 

(1) Final annual indirect coat rates and the appropriate bases shall be established in accordance with Subpart 
42.7 of the Federal Acquisition Regulation (FAR) in effect tor the period covered by the indirect coat rate proposal. 

(2) Tbe contractor shall, within 90 days after the · expiration of eacb of ita fiscal years, or by a later date approved by the Contracting Officer, submit to the cognizant contracting Officer responsible for negotiating its final indirect coat rates and, if required by agency procedures, to the coqnizant audit activity proposed final indirect coat rates for that period and supporting cost data specifying the contract 
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and/or subcontract to which the rates apply. The proposed rates 
shall be based on the contractor'• actual coat experience tor 
that period. The appropriate Government representative and 
Contractor shall establish the final indirect coat rates as 
promptly as practical after receipt of the Contractor's proposal. 

(3) The Contractor and the appropriate Government 
representative shall execute a written understanding setting 
forth the final indirect coat rates. The understanding shall 
specify (i) the agree-upon final annual indirect coat rates, 
(ii) the bases to which the rates apply, (iii) the periods tor 
which the rates apply, (iv) any specific indirect coat items 
treated as direct costa in the aettl .. ent, and (v) the affected 
contract and/or subcontract, identifying any with advance 
agreements or special teras and the applicable rates. The 
understanding shall not change any aonetary ceiling, contract 
obligation, or specific coat allowance or disallowance provided 
for in this contract. The understanding ia incorporated into 
this contract upon execution. 

(4) Failure by the parties to agree on a final annual 
. -indirect coat rate shall be a dispute within the meaning of the 

Disputes clause. 

(e) Billing rates. Until final annual indirect coat rates 
are established for any period, the covernaent shall reimburse 
the contractor at billing rates established by the Contracting 
otticer or by an authorized representative (the cognizant 
auditor), subject to adjustaent when the final rates are 
established. These billing rates--

(ll. Sh•ll be. the anticipated final rates; and 

(2) May be prospectively or retroactively revised by 
mutual agre .. ent, at either party's request, to prevent 
substantial overpayaent or underpayment. 

(f) Quick-closeout procedures. When the contractor and 
Contracting Officer agree, the quick-closeout procedures of 
Subpart 42.7 of the PAR aay be used. 

(g) Audit. At any time or times before final payaent, the 
contracting Officer .. y have the Contractor's invoices or 
vouchers and atataenta of coat audited. Ally payaent .. y be 
(1) reduced by amounts found by the Contracting Officer not to 
constitute allowable costa or (2) adjusted for prior overpayments 
or underpayments. 
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(h) Final payment. 

(1) The Contractor shall submit a completion invoice or voucher, desiqnated as such, promptly upon completion of the work, but no later than one year (or longer, as the Contracting Officer may approve in writing) from the completion date. Upon approval of that invoice or voucher, and upon the Contractor's compliance with all terms of this contract, the Government shall proaptly pay any balance of allowable costa and that part of the fee (if any) not previously paid. 

(2) The Contractor shall pay to the Government any refunds, rebates, credits, or other aaounta (including interest, if any) accruing to or received by the Contractor or any aaaiqnee under tbia contract, to the extent that those aaounta are properly allocable to coats for which the contractor has been reiaburaed by the Government. Reasonable expenses incurred by the contractor for securing refunds, rebates, credits, or other amounts shall be allowable costa if approved by the Contracting Officer. Before final payment under this contract, the . Contractor and each assiqnee whose assignment is in effect at the tiae of final payment shall execute and deliver--

(i) An assignment to the Govarnaent, in form and substance satisfactory to the Contracting Officer, of refunds, rebates, credits, or other amounts (including interest, if any) _properly allocable to costa for which the contractor has been rei.abursed by the Governaent under this contract; and 

(ii) A release discharging the Government, its officers, agents, and eaployeea from all liabilities, 
obliqations,,~nd claims arising out of or under this contract, except-- · 

(A) Specified claims stated in exact amounts, or in estiaatecl .. ounts when the exact uounts are not known; 

(B) Claims (including reasonable incidental 
e~ea) based upon liabilities of the contractor to third parties arising out of the performance of this contract; provided that tbe clat.a are not known to the contractor on the date of the execution of the release, and that the contractor gives notice of the claims in writing to the contracting Officer within 
6 years following the release date or notice of final payment date, whichever is earlier; and 
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(C) Claims for reimbursement of costs, 
including reasonable incidental expenses, incurred by the 
Contractor under the patent clauses of this contract, excluding, 
however, any expenses arising from the Contractor'• 
indemnification of the Government aqainst patent liability. 

25. FAR 52.216-11 COST CONTRACT--NO FEE (APR 1984) 

(a) The Government shall not pay the Contractor a fee for 
performing this contract. 

(b) After payment of 80 percent of the total estimated cost 
shown in the Schedule, the contracting Officer aay withhold 
further payment of allowable coat until a reserve is set aside in 
an amount that the Contracting Officer considers necessary to 
protect the Government'• intereat. Tbia reaerve shall not exceed one percent of the total estimated coat abown ip the Schedule or 
$100,000, whichever ia lesa. 

26. FAR 52.216-12 COST-SHARING CONTRACT--NO FEE (APR 1984) 

(a) The Government shall not pay to the Contractor a fee 
for performing this contract. 

(b) . After paying 80 percent of the Government's share of 
the total eatimated coat of performance abown in the Schedule, 
tba Contracting Officer may withhold further payment of allowable 
coat until a reserve ia set aaide in an amount that the 
contracting Officer conaidera neceaaary to protect the 
Government'• interest. Thia reserve aball not exceed one percent 
of the Goverament'• share of the total eattaated cost abown in 
the Schedule or $ioo, ooo, whichever ia leaa. 

27. DEAR 952.217-70 ACQUISITION OF REAL PROPERTY (APR 1984) 

(a) Notwithatandinv any other proviaion of the contract, 
the prior approval of the contractin9 officer shall be obtained 
when, in performanca of thia contract, the contractor acquires or 
propoaea to acquire uaa of real property by: 

(1) Purchaae, on the covernaent'• behalf or in the 
contractor'• own name, with title eventually veating in the 
Government. 

(2) Lease, and the Government aaau:aea liability for, 
or will otherwise pay for the obligation under the lease as a 
reimbursable contract coat. 

(3) Acquisition of temporary interest through 
easement, license or permit, and the Government funds the entire 
cost of the temporary interest. 
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(b) Justification of and execution of any real property acquisitions shall be in accordance and compliance with directions provided by the contractinq officer. 

(c) The substance of this clause, includinq this paraqraph (c), shall be included in any subcontract occasioned by this contract under which property described in paraqraph (a) of this clause shall be acquired. 

28. FAR 52.219-8 UTILIZATION OF SMALL BUSINESS CONCERNS AND SMALL DISADVANTAGED BUSINESS CONCERNS (FEB 1990) 
(a) It is the policy of the United States that small business concerns and small business concerns owned and controlled by socially and economically disadvantaqed individuals shall have the maximua practicable opportunity to participate in performinq contracts let by any Federal agency, includinq contracts and subcontracts for subsystems, assemblies, components, and related services for major syat.... It is further the policy of the United States that ita prime contractors establish procedures to ensure the timely payment of amounts due pursuant to the terms of their subcontracts with small business concerns and small business concerns owned and controlled by socially and economically disadvantaged 

individuals. 

(b) The contractor hereby aqr••• to carry out this policy in the awarding of subcontracts to the fullest extent consistent with efficient contract performance. The Contractor further agrees to cooperate in any studies or surveys as may be conducted by the United. States Small Business Administration or the awardinq agency o~ the united States as may be necessary to determine the extent oC the contractor'• compliance with this clause. 

(c) As used in this contract, the term •small business concern" shall mean a saall business as defined pursuant to section 3 of the Small Business Act and relevant regulations promulgated pursuant thereto. The tera •saall business concern owned and controlled by socially and economically disadvantaqed individuals• shall aean a .. all business concern (1) which is at least 51 percent unconditionally owned by one or aore socially and econoaically disadvantaged individuals; or, in the case of any publicly owned business, at least 51 per centua of the stock of which is unconditionally owned by one or aore socially and economically disadvantaged individuals; and (2) whose aanagement and daily business operations are controlled by one or aore of such individuals. This term also means a small business concern that is a least 51 percent unconditionally owned by an economically disadvantaqed Indian tribe or Native Hawaiian orqanization, or a publicly owned business having at least 51 
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percent of its stock unconditionally owned by one of these 
entities which has its manaqement and daily business controlled 
by members or an economically dis~dvantaqed Indian tribe or 
Native Hawaiian Orqanization, ana which meets the requirements or 
13CFR 124. The Contractor shall presume that socially and 
economically disadvantaged individuals include Black Americans, 
Hispanic Americana, Native Americans, Asian-Pacific Americans, 
Asian-Indian Americana and other minorities, or any other 
individual·found to be disadvantaged by the Adainiatration 
pursuant to section 8(a) of the S.all Business Act. The 
Contractor shall presume that socially and economically 
disadvantaged entities also include Indian Tribes and Native 
Hawaiian Organizations. 

(d) Contractors acting in good faith aay rely on written 
representations by their subcontractors regarding their status as 
either a small business concern or a small business concern owned 
and controlled by socially and econoaically disadvantaged 
individuals. 

29. DEAR 952.219-9 SMALL BUSINESS AND SMALL DISADVANTAGED 
BUSINESS SUBCONTRACTING PLAN (JAN 1991) 

(a) This clause does not apply to saall business concerns. 

(b) "Commercial product," as used in this clause, means a 
product in regular production that is sold in substantial 
quantities to the general public and/or industry at established 
catalog or market prices. It also aeana a product which, in the 
opinion of the Contracting Officer, differs only insignificantly 
from tbe Contract~r'• co .. ercial product. 

"Subcontract, • •• used in this clause, uana any agreement 
(other than one involving an .. ployer-a.ployee relationship) 
entered into by a Federal Governaent prille contractor or 
subcontractor calling for supplies or services required for 
performance of the contract or subcontract. 

(c) The offeror, upon request by the Contracting Officer, 
shall aubait and negotiate a subcontracting plan, where 
applicable, vbicb addresses separately subcontracting with small 
business concerns and aaall disadvantaged business concerns and 
which shall be included in and made a part of the resultant 
contract. The subcontracting plan shall be negotiated within the 
time specified by the Contracting Officer. Failure to submit and 
negotiate the subcontracting plan shall make the offeror 
ineligible for award of a contract. 
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(d) The offeror's subcontractinq plan shall include the 
followinq: · 

(1) Goals, expressed in terms of percentaqes ot total 
planned subcontractinq dollars, for the use of small business 
concerns and small disadvantaqed business concerns as 
subcontractors. The offeror shall include all subcontracts that 
contribute to contract performance, and may include a 
proportionate share of products and services that are normally 
allocated aa indirect coats. 

(2) A statement of--

(i) Total dollars planned to be subcontracted; 

· (ii) Total dollars planned to be subcontracted to 
small business concerns; and 

(iii) Total dollars planned to be subcontracted to 
small disadvantaqed business concerns. 

(3) A description of the principal types of supplies 
and services to be subcontracted, and an identification of the 
types planned tor subcontracting to (i) ... 11 business concerns 
and (ii) small diaadvantaqed business concerna. 

(4) A description of the method used to develop the 
subcontracting goals in (1) above. 

(5) A description of the method used to identify 
potential aourcea for solicitation purposes (e.g., existinq 
company· source list, _the Procurement Automated Source System 
(PASS) of the Small su•inesa Administration, the National 
Minority Purchasing Council Vendor Information Service, the 
Research and Information Division of the Minority Business 
Development Agency in the Department of Commerce, or small and 
small disadvantaged business concerns trade associations). 

(6) A statement as to whether or not the offeror 
included indirect costa in establishing subcontracting goals, and 
a description of the •ethod used to determine the proportionate 
share of indirect costa to be incurred with (i) .. all business 
concern• and (ii) small disadvantaged business concerns. 

(7) The name of the individual .. ployed by the offeror 
who will administer the offeror'• subcontracting proqraa, and a 
description of the duties of the individual. 
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(8) A description ot the ettorta the offeror will make to assure that small business concerns and small disadvantaqed business concerns have an equitable opportunity to compete tor subcontracts. 

(9) Assurances that the offeror will include the clause in this contract entitled •utilization ot Small Business Concerns and Small Disadvantaged Business Concerns• in all subcontracts that otter further subcontractinq opportunities, and that the offeror will require all subcontractors (except small business concerns) who receive subcontracts in excess ot $500,000 ($1,000,000 tor construction ot any pUblic facility), to adopt a plan sillilar to the plan aqreed to by the offeror. 

(10) .. Assurances that the offeror will (i) cooperate in any studies or surveys as aay be required, (ii) submit periodic reports in order to allow the Government to deteraine the extent of coapliance by the offeror with the sUbcontractinq plan, (iii) submit, not later than the 25th day of the aucceedinq month, Standard Fora (SF) 294 only, (DOE contractors need not submit SF 295) on a quarterly basis current as the last day of March, June, September and December, and upon contract coapletion, in accordance with the instructions on the fora except the report shall be subaitted quarterly rather than seaiannually and additionally shall indicate at the r ... rka block the number and dollar amount of award aade to labor surplus area concerns to the extent such reporting is required by the teras of their contract, and (iv) ensure that its sUbcontractors aqree to subait SF 294 in accordance with the instructions at (iii) above. 

,. (11)· A recitation of the types of records the offeror will aaintain to duonatrate procedures that have been adopted to comply with the requir .. ents and qoala in the plan, including established source lists; and a description of ita efforts to locate ... 11 and ... 11 disadvantaged business concerns and award sulx:ontracts to th... The recorda shall include at least the follovinCJ (on a plant-vide or ccmpany-vide basia, unless otherwise indicated): 

(i) Source lists, quidea, and other data that identify ... 11 and ... 11 disadvantaged business concerns. 

(ii) Organizations contacted in an attempt to locate sources that are saall or saall disadvantaged business concerns. 
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(iii) Records on each subcontract solicitation 
resulting in an award of more than $100,000, indicatinq (A) 
whether small business concerns were solicited and if not, why 
not, (B) whether small disadvantaqed business concerns were 
solicited and if not, why not, and (C) if applicable, the reason 
award was not made to a small business concern. 

(iv) Records of any outreach efforts to contact 
(A) trade associations, (B) business development orqanizations, 

-and (C) conferences and trade fairs to locate small and small 
disadvantaged business sources. 

(v) Recorda of internal quidance and 
encouragement provided to buyers through (A) workshops, seminars, 
training, etc., and (B) monitorinq performance to evaluate 
compliance with the proqraa'• requirements. 

(vi) on a contract-by-contract basis, records to 
support award data submitted by the offeror to the Government, 
including the name, address, and business size of each 
subcontractor. contractors having company or division-wide 
annual plans need not comply with this requirement. 

(e) In order to effectively implement this plan to the 
extent consistent with efficient contract performance, the 
contractor shall pertora the tollowinq functions: 

(1) .. Assist -all business and small disadvantaged 
business concerns by arranginq solicitations, time tor the 
preparation of bids, quantities, specifications, and delivery 
schedules so as to facilitate the participation by such concerns. 
Where the contractor'• lists of potential small business and 
small disadvantaqed sUbContractors are excessively lonq, 
reasonable effort shall be made to give all such ••all business 
concerns an opportunity to compete over a period of time. 

(2) Provide adequate and timely consideration of the 
potentialities of small business and small disadvantaqed business 
concerns in all •mate-or-buy• decisions. 

(3) counsel and discuss subcontractinq opportunities 
with representatives o.f small and small disadvantaqed business 
tiras. 

(4) Provide notice to subcontractors concerninq 
penalties and remedies tor misrepresentations of business status 
as small business or small disadvantaged business tor the purpose 
of obtaining a subcontract that is to be included as part or all 
of a goal contained in the contractor's subcontractinq plan. 
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(f) A master subcontracting plan on a plant or division-wide basis which contains all the elements required by (d) above, except goals, may be incorporated by reference as a part of the subcontracting plan required of the offeror by this clause; provided: 

(1) the master plan has been approved, 

(2) the offeror provides copies of the approved master plan and evidence of ita approval to the contracting Officer, and 
(3) goals and any deviations troa the master plan deemed necessary by the Contracting Officer to satisfy the requirements of this contract are sat forth in the individual subcontracting plan. 

(g) (1) .If a commercial product is offered, the subcontracting plan required by this clause may relata to the offeror's production generally, for both commercial and noncommercial products, rather than solely to the Government contract. In these casas, the offeror shall, with the concurrence of the Contracting Officer, submit one company-wide or division-wide annual plan. 

(2) The annual plan shall be reviewed for approval by the agency awarding the offeror ita first prima contract requiring a subcontracting plan during the fiscal year, or by an agency satisfactory to the Contracting Officer. 

(3) The approval plan shall remain in affect durinq the ofteror'•· fiscal year tor all of the offeror'• commercial products. ' - . . 

(h) Prior ca.plianca of the offeror with other such subcontracting plana under previous contracts will be considered by the Contracting Officer in dataraining the responsibility of the offeror tor award of the contract. 

(i) .. The failure of the Contractor or subcontractor to comply in good faith with (1) the clause of this contract entitled •utilization of Saall auain••• concerns and Saall Disadvantaged auain••• Concerns,• or (2) an approved plan required ~ this clause, shall ba a material breach of the contract. 
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30. FAR 52.219-13 UTILIZATION OF WOMEN-OWNED SMALL BUSINESSES 
(AUG 1986) 

(a) •women-owned small businesses,• as used in this clause, 
means small business concerns that are at least 51 percent owned 
by women who are United States citizens and who also control and 
operate the business. 

•control,• as used in this clause, aeans exercising the 
power to .aka policy decisions. 

•Operate,• as used in this clause, •eans being actively 
involved in the day-to-day aanag .. ent of the business. 

•small business concern,• as used in this clause, means 
a concern including its affiliates, that is independently owned 
and operated, not dominant in the field of operation in which it 
is bidding on Government contracts, and qualified as a small 
business under the criteria and size standards in 13 CFR 121. 

(b) It is the policy of the United States that women-owned 
small businesses shall have the maximu. practicable opportunity 
to participate in performing contracts awarded by any Federal 
agency. 

(c) The Contractor agrees to use ita best efforts to give 
women-owned small businesses the maxiaua practicable opportunity 
to participate in the subcontracts it awards to the fullest 
extent consistent with the efficient performance of its contract. 

(d) The. Contractor may rely on written representations by 
its sutieontractora regarding their status aa women-owned small 
businesses. · · 

31. FAR 52.211-16 LIQUIDATED DAMAGES-SMALL BUSINESS 
SUBCONTRACTING PLAN (AUG 1989) 

(a) •Failure to make a good faith effort to comply with 
the subcontracting plan,• as used in this clause, means a willful 
or intentional failure to perform in accordance with the 
requir...nta of the subcontracting plan approved under the clause 
in tbi• contract entitled •small Business and Saall Disadvantaged 
Busin .. • Subcontracting Plan,• or willful or intentional action 
to fruatrate the plan. 

(b) If, at contract completion, or in the case of a 
comaercial products plan, at the close of the fiscal year for 
which the plan is applicable, the Contractor has failed to meet 
its subcontracting goals and the contracting Officer decides in 
accordance with paragraph (c) of this clause that the Contractor 
failed to make qood faith effort to comply with its 
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subcontracting_plan, established in accordance with the clause in 
this contract entitled Small and Small Disadvantaged Business 
Subcontracting Plans, the Contractor shall pay the Government 
liquidated damages in an amount stated. The aaount of damages 
attributable to the Contractor's failure to comply shall be an 
amount equal to the actual dollar aaount by which the contractor 
failed to achieve each subcontract goal or, in the case of a 
commercial products plan, that portion of the dollar amount 
allocable to Government contracts by which the Contractor tailed 
to achieve each subcontract goal. 

(c) Before the Contracting Officer aakes a final decision 
that the contractor has failed to •ake such good faith effort, 
the Contracting Officer shall give the Contractor written notice 
specifying the failure and permitting the Contractor to 
demonstrate what good faith efforts have been .. de. Failure to 
respond to the notice may be taken as an adaission that no valid 
explanation exists. If, after consideration of all the pertinent 
data, the contracting Officer finda that the contractor failed to 
make a good faith effort to comply with the subcontracting plan, 
the contracting Officer shall issue a final decision to that 
effect and require that the contractor pay the Government 
liquidated damages as provided in pa~aqraph (b) of this clause. 

(d) With respect to commercial producta plana, i.e., 
company-wide or division-wide subcontractinq plana approved under 
paragraph (g) of the clause in thia contract entitled, Small 
Buainess and Small Disadvantaged Busineaa Subcontracting Plan, 
the Contracting Officer of the agency that originally approved 
the plan will exercise the function• of the Contracting Officer 
under ~is clause on behalf of all agencies that awarded 
contracts co~ered~ .~at commercial products plan. 

(e) The contractor shall have the right of appeal, under 
the clause in thia contract entitled Disputea, froa any final 
decision of the contracting Officer. 

(f) Liquidated d .. ages shall be in addition to any other 
r-ediea that the Govermaent uy leave. 

32. FAR 52.220-3 UTILIZATION OF LABOR SURPLUS AREA CONCERNS 
(Aft 1114) 

(a) Applicability. This clauae ia applicable if this 
contract exceeds the appropriate small purchase liaitation in 
Part 13 of the Federal Acquisition Regulation. 

(b) Policy. It is the policy of the Government to award 
contracts to concerns that agree to perfora sUbstantially in 
Labor Surplus Areas (LSA's) when this can be done consistent with 
the efficient performance of the contract and at prices no higher 
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than are obtainable elsewhere. The Contractor aqrees to use its ' best efforts to place subcontracts in accordance with this policy. 

(c) Order of preference. In complyinq with paraqraph (b) above and with paraqraph (c) of the clause of this contract entitled Utilization of Small Business Concerns and Small 
Disadvantaqed Business concerns, the contractor shall observe the followinq order of preference in awardinq subcontracts: 

(1) .mall business concerns that are LSA concerns, 

(2) other small business concerns, and 

( 3) other LSA concerns. 

(d) Definitions. 

RLabor Surplus Area,R as used in this clause, means a 
qeoqraphical area identified by the Department of Labor in 
accordance with 20 CFR 654, Subpart A, as an area of concentrated unemployment or underemployment or an area of labor surplus. 

RLabor surplus area concern,R as used in this clause, means a concern that toqether with its first-tier subcontractors will perform substantially in labor surplus areas. Performance is substantially in labor surplus areas if the costs incurred under the contract on account of aanufacturinq, production, or performance of appropriate services in labor surplus areas exceed so percent of the contract price. 

33. F~ 52.220-4 LABOR SURPLUS AREA SUBCONTRACTING PROGRAM 
(APR 1§84) 

(a) See the Utilization of Labor Surplus Area Concerns 
clause of this contract for applicable definitiona. 

(b) The Contractor aqrees to establish and conduct a 
proqraa to encourage Labor Surplus Area (LSA) concern• to compete for subcontracts within their capabilities wben the subcontracts are consistent with the efficient perforaance of the contract at prices no biqber than obtainable elsewhere. The contractor 
shall--

(1) Designate a liaison officer wbo will (i) maintain liaison with authorized representatives of the Governaent on LSA matters, (ii) supervise compliance with the utilization of Labor surplus Area concerns clause, and (iii) adainister the 
Contractor's labor surplus area subcontractinq proqraa; 
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(2) Provide adequate and timely consideration of the 
potentialities of LSA concerns in all aake-or-buy decisions; 

(3) Ensure that LSA concerns have an equitable 
opportunity to compete for subcontracts, particularly by 
arranging solicitations, time for the preparation of offers, 
quantities, specifications, and delivery schedules so as to 
facilitate the participation of LSA concerns; 

(4) Include the Utilization of LSA concerns clause in 
subcontracts that offer substantial LSA subcontracting 
opportunities; and 

(5) Maintain recorda showing (i) the procedures 
adopted and (ii) the Contractor'• performance, to co•ply with 
this clause. The records will be kept available for review by 
the Government until the expiration of 1 year after the award of 
this contract, or for such longer period as •ay be required by 
any other clause of this contract or by applicable law or 
regulations. 

(c) The Contractor further· agrees to insert in any related 
subcontract that •ay exceed $500,000 and that contains the 
Utilization of LSA Concerns clause, ter.a that confor. 
substantially to the language of this clause, including this 
paragraph (c), and to notify the Contracting Officer of the names 
of subcontractors. 

34. FAR 52.222-1 NOTICE TO THE GOVERNMENT OP LABOR DISPUTES 
(APR 1984) 
,. .. 
(a) If the ~ont~actor has knowledge that any actual or 

potential labor dispute is delaying or threatens to delay the 
ti•ely performance of this contract, the Contractor shall 
immediately give notice, including all relevant information, to 
the contractin9 Officer. 

(b) The Contractor agrees to insert the substance of this 
clause, including this paragraph (b), in any subcontract to which 
a labor dispute aay delay the ti•ely perforaance of this 
contract; except that eacb subcontract shall provide that in the 
event ita tiaely performance is delayed or threatened by delay by 
any a~ual or potential labor dispute, tbe subcontractor shall 
immediately notify the next higher tier subcontractor or the 
pri•e contractor, as the case may be, of all relevant information 
concerning the dispute. 
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35. FAR 52.222-3 CONVICT LABOR (APR 1984) 

The Contractor aqrees not to employ any person undergoing 
sentence of imprisonment in performing this contract except as 
provided by 18 u.s.c. 4082(c) (2) and Executive Order 11755, 
December 29, 1973. 

36. FAR 52.222-26 EQUAL OPPORTUNITY (APR 1984) 

(a) If, during any 12-month period (including the 12 
·months preceding the award of this contract), the Contractor has 

been or is awarded nonexempt Federal contracts and/or 
subcontracts that have an aggregate value in axe••• of $10,000, the Contractor shall comply with subparagraphs (b)(l) through 
(11) below. Upon request, the contractor shall provide 
information necessary to determine the applicability of this 
clause. 

(b) During performing this contract, the Contractor agrees 
as follows: 

(1) The contractor shall not discriminate against any 
employee or applicant for employment because of race, color, 
religion, sex, or national origin. 

(2) The Contractor shall take affirmative action to 
·· ensure that applicant• are employed, and that .. ployeea ara 

treated during employment, without regard to their race, color, 
religion, sex, or national origin. This shall include, but not 
be limited to, (i) employment, (ii) upgrading, (iii) demotion, 
(iv) transfer, (v) recruitment or recruitment advertising, (vi) 
layoff ~r termination, (vii) rates of pay or other forma of 
compensation, and "(vi·ii-) selection tor training, including 
apprenticeship. 

(3) The Contractor shall post in conspicuous places 
available to .. ploy••• and applicants for e.ployment the notices 
to be provided by the Contracting Officer that explain this 
clause. 

(4) The Contractor shall, in all solicitations or 
advertis .. enta tor .. ploy••• placed by or on behalf ot the 
contractor, state that all qualified applicants will receive 
consideration tor .. ployment without regard to race, color, 
religion, sex, or national origin. 

(5) The contractor shall send, to each labor union or 
representative of workers with which it has a collective 
bargaining agreement or other contract or understanding, the 
notice to be provided by the Contracting Officer advising the 
labor union or workers' representative of the contractor's 
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commitments under this clause, and post copies of the notice in 
conspicuous places available to employees and applicants for 
employment. 

(6) The Contractor shall comply with Executive Order 
11246, as amended, and the rules, requlations, and orders of the Secretary of Labor. 

(7) The Contractor shall furnish to the contracting 
aqency all information required by Executive order 11246, as 
amended, and by the rules, requlationa, and orders of the 
Secretary of Labor. Standard Fora 100 (EE0-1), or any successor 
form, is the prescribed fora to be filed within 30 days following 
the award, unless filed within 12 aontha preceding the date of 
award. 

(8) The Contractor shall permit access to ita books, 
records, and accounts by the contracting agency or the Office of 
Federal Contract Coapliance Proqraaa (OFCCP) for the purposes of 
investigation to ascertain the contractor's coapliance with the 
applicable rules, requlationa, and orders. 

( 9) If the OFCCP determines that the Contractor is 
not in compliance with this clause or any rule, requlation, or 
order of the Secretary of Labor, this contract aay be canceled, 
terminated, or suspended in whole or in part and the contractor 
may be declared ineligible tor further Government contracts, 
under the procedures authorized in Executive order 11246, as 
amended. In addition, sanctions aay be iaposed and remedies 
invoked against the Contractor aa provided in Executive Order 
11246, as amended, the rules, requlations, and orders of the 
Secretary of~Labo~, or as otherwise provided by law. . . 

(10) The contractor shall include the terms and 
conditions of subparagraph (b)(1) through (11) of this clause in 
every subcontract or purchase order that ia not ex .. pted by the 
rules, regulations, or order• of the Sacretary of Labor issued 
under Executive Order 11246, aa aaended, so that these terms and 
condition• will be binding upon each subcontractor or vendor. 

(11) The Contractor shall take such action with 
respect to any subcontract or purchase order aa the contracting 
agency aay direct aa a means of enforcing these teras and 
conditiona, including sanctions for noncoapliance; provided, that 
if the contractor becoaea involved in, or ia threatened with, 
litigation with a subcontractor or vendor aa a result of any 
direction, the Contractor may request the United States to enter 
into the litigation to protect the interests of the United 
States. 
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(c) Notwithstanding any other clause in this contract, 
disputes relative to this clause will be governed by the 
procedures in 41 CFR 60-1.1. 

37. FAR 52.222-28 EQUAL OPPORTUNITY PREAWARD CLEARANCE OF 
SUBCONTRACTS (APR 1984) 

Notwithstanding the clause entitled "Subcontractor•," the 
Contractor shall nQt enter into a first-tier subcontract for an 
estimated or actual amount of $1 million or aore without 
obtaining in writing fro• the Contracting Officer a clearance 
that the proposed subcontractor is in compliance with equal 

. opportunity requirements and therefore is eligi):)le for award. 

38. FAR 52.222-35 AFPIRMATrvB ACTION FOR SPECXAL DISABLED AND 
VIETNAM ERA VETERANS (APR 1984) 

(a) Definitions. "Appropriate office of the State 
employment service system,• as used in this clause, means the 
local office of the Federal-State national syst .. of public 
employment offices assigned to serve the area where the 
employment opening is to be filled, including the District of 
Columbia, Guam, Puerto Rico, Virgin Islands, American Samoa, and 
the Trust Territory of the Pacific Islands. 

"Openings that the Contractor proposes to fill from 
within its own organization,• as used in this clause, aeans 
employment openings for which no one outside the Contractor's 
organization (including any affiliates, subsidiaries, and the 
parent companies) will be considered and includes any openings 
that the contractor propoaes to fill froa regularly established 
"recallJI lis.ta. 

·. 
"Openings that the Contractor proposes to fill under a 

customary and traditional employer-union hiring arrangement," as 
used in this clause, ••an• eaployment openings that the 
contractor proposes to fill fro• union halls, under their 
customary and traditional employer-union hiring relationship. 

•suita):)la e.ployaent openings,• aa used in this 
clause--

(1) Includes, but is not liaited to, openings that 
occur in jobs categorized· ·as--
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(i) Production and nonproduction; 

(ii) Plant and office; 

(iii) Laborers and mechanics; 
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(iv) Supervisory and nonsupervisory; 

(v) Technical; and 

(vi) Executive, administrative, and professional 
positions compensated on a salary basis of less than $25,000 a 
year; and 

(2) Includes full-time employment, temporary 
employment of over 3 days, and part-time employment, but not 
openings that the contractor proposes to fill fro• within its own 
organization or under a customary and traditional .. ployer-union 
hiring arrangement, nor openings in an educational institution 
that are restricted to students of that institution. 

(b) General. 

(1) Regarding any position for wbicb the .. ployee or 
applicant for .. ployment is qualified, the Contractor shall not 
discriminate against the individual because the individual is a . 
special disabled or Vietnam Era veteran. The contractor agrees 
to take affirmative action to employ, advance in .. ployment, and 
otherwise treat qualified special disabled and Vietnam Era 
veterans without discrimination based upon their disability or 
veterans' status in all .. ployment practices such as--

(i) Employment; 

(ii) Upgrading; 

,. . .. . (iii) Demotion or transfer; 

(iv) Recruitment; 

(V) Advertising; 

(vi) Layoff or teraination1 

.-(vii) Rates of pay or other foraa of coapensation; 
and 

(viii) Selection for trainin9, includin9 
apprenticeship. 

(2) The contractor agrees to comply with the rules, 
regulations, and relevant orders of the secretary of Labor 
(Secretary) issued under the Vietn .. Era Veterans' Readjustment 
Assistance Act of 1972 (the Act), as aaended. 
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(c) Listinq openinqs. 

(1) The Contractor aqrees to list all suitable employment openinqs existing at contract award or occurring during contract performance, at an appropriate office of the State employment service system in the locality where the opening occurs. These openings include those occurring at any Contractor facility, including one not connected with performing this contract. An independent corporate affiliate is exempt from this requirement. 

(2) State and local governaent agencies holding 
~.Federal contracts of $10,000 or aore shall also list all their suitable openings with the appropriate office of the State employment service. 

(J) The listing of suitable employment openings with the State employment service system is required at least concurrently with using any other recruitment source or effort and involves the obligations ot placing a bona tide job order, including accepting referrals of veterans and nonveterans. This · listing does not require hiring any particular job applicant or hiring from any particular group of job applicants and is not intended to relieve the Contractor troa any requirements of Executive orders or regulations concerning nondiacriaination in employment. 

(4). Whenever the Contractor becomes contractually bound to the listing terms ot this clause, it shall advise the State employment service system, in each State where it has establishment_•, ot the name and location of each hiring location in the~tat•. As.long as the Contractor is contractually bound to these terms and has ·so advised the State system, it need not advise the State system of subsequent contracts. The contractor may advise the State system when it is no longer bound by this contract clause. 

(5) Under the moat compelling circumstances, an employment opening aay not be suitable tor listing, including situations Wben (i) the Government's needs cannot reasonably be supplied, (ii) listing would be contrary to national security, or (iii) the requir .. ent of listing would not be in the Government's interest. 

(d) Applicability. 

(1) This clause does not apply to the listing of employment openings which occur and are tilled outside the 50 states, the District of Columbia, Puerto Rico, Guaa, Virgin Islands, American Samoa, and the Trust Territory of the Pacific Islands. 
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(2) The terms of paragraph (c) above of this clause do not apply to openings that the Contractor proposes to fill 
from within its own organization or under a customary and 
traditional employer-union hiring arrangement. This exclusion does not apply to a particular opening once an employer decides to consider applicants outside of its own organization or employer-union arrangement tor that opening. 

(e) Postings. 

(1) The Contractor aqreea to post .. ployment notices stating (i) the contractor's obligation under the law to take affirmative action to .. ploy and advance in .. ployaent qualified special disabled veterans and veteran• of the Vietnam era, and 
(ii) the rights of applicants and eaploy•••· 

(2) These notices shall be posted in conspicuous 
places that are available to employ••• and applicants for employment. They shall be in a form prescribed by the Director, Office of Federal contract Compliance Proqrama, Department of Labor (Director), and provided by or through the Contracting 
Officer. 

(3) The Contractor shall notify each labor union or representative of workers with which it has a collective 
bargaining agreement or other contract understanding, that the 
Contractor is bound by the terms of the Act, and is committed to take affirmative action to employ, and advance in employment, qualified special disabled and Vietnaa Era veterans. 

(f) N~compliance. 

If the contractor doea not comply with the 
requirements of thia clauae, appropriate action• aay be taken 
under the rulea, regulation•, and relevant ordera of the 
secretary issued purauant to the Act. 

(g) Subcontract•. 

The contractor ahall include the terma of thia clause 
in every aubcontract or purchaae order of $10,000 or more unless exempted by rulea, requlationa, or order• of the secretary. The 
Contractor ahall act aa specified by the Director to enforce the terma, including action for noncompliance. 
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39. FAR 52.222-36 AFFIRMATIVE ACTION FOR HANDICAPPED WORKERS (APR 1984) 

(a) General. 

(1) Reqardinq any position tor which the employee or applicant for employment is qualified, the Contractor shall not discriminate aqainst any employee or applicant because of physical or mental handicap. The Contractor aqrees to take affirmative action to employ, advance in employment, and otherwise treat qualified handicapped individuals without discrimination based upon their physical or aental handicap in all employment practices aucb as--

and 

Ci) Employment; 

(ii) Upqradinq; 

(iii) Demotion or transfer; 

(iv) Recruitment; 

(v) Advertisinq; 

(vi) Layoff or termination; 

(vii) Rates of pay or other forma of compensation; 

(viii) Selection tor training, including apprenticeship • 
• 

(2) The Contractor aqrees to comply with the rules, regulations, and relevant orders of the Secretary ot Labor (Secretary) issued under the Rehabilitation Act ot 1973 (29 u.s.c. 793) (the Act), aa amended. 

(b) Postinga. 

(1) Tbe Contractor agrees to post employment notices stating (i) the Contractor'• obligation under the law to take affirmative action to employ and advance in employment qualified handicapped individuals and (ii) the rights of applicants and employees. 

(2) These notices shall be posted in conspicuous places that are available to employees and applicants for employment. They shall be in a form prescribed by the Director, Office of Federal Contract Compliance Programs, Department of Labor (Director), and provided by or throuqh the Contractinq Officer. 
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( 3 ). The Contractor shall notify each labor union or 
representative of workers with which it has a collective 
bargaining aqreement or other contract understanding, that the 
Contractor is bound by the terms of Section 503 of the Act and is 
committed to take affirmative action to employ, and advance in 
employment, qualified physically and mentally handicapped 
individuals. 

(c) Noncompliance. If the Contractor does not comply with 
the requirements of this clause, appropriate actions aay be taken 
under the rules, requlations, and relevant orders of the 
Secretary issued pursuant to the Act. 

(d) SUbcontracts. The Contractor shall include the terms 
of this clause in every subcontract or purchase order in excess 
of $2,500 unless exempted by rules, regulations, or orders of the 
Secretary. The Contractor shall act as specified by the Director 
to enforce the terms, including action for noncompliance. 

40. FAR 52.222-37 EMPLOYMENT REPORTS ON SPEC%AL DISABLED 
VETERANS AND VETERANS OF THE VIETNAM ERA (JAN 1988) 

(a) The contractor shall report at least annually, as 
required by the Secretary of Labor, on:. 

(1) The number of special disabled veterans and the 
number of veterans of the Vietnam era in the workforce of the 
contractor by job cateqory and hirinq location; and 

(2) The total number of new employees hired during 
the period covered by the report, and of that total, the number 
of apec1al disabled veterans, and the number of veterans of the 

·vietnam era. · · 

(b) The above it- shall be reported by coJDpletinq the 
form entitled •Federal Contractor Veterans' EllploYJient Report 
VETS-100.• 

(c) Report• shall be subllitted no later than March 31 of 
each year beginning March 31, 1988. 

(d) The a.ployment activity report required by paragraph 
(a)(2) of tbi• clause shall reflect total hires during the most 
recent 12-aontb period as of the ending date selected for the 
employaent profile report required by paragraph (a)(1) of this 
clause. Contractors aay select an ending datea (1) As of the 
end of any pay period during the period January throuqh March 1st 
of the year the report is due, or (2) as of December 31, if the 
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contractor has previous written approval from the Equal Employment Opportunity Commission to do so for purposes of submittinq the Employer Information Report EE0-1 (Standard Form 100). 

(e) The count of veterans reported accordinq to paraqraph (a) of this clause shall be based on voluntary disclosure. Each contractor subject to the reportinq requirements at 38 u.s.c. 2012(d) shall invite all special disabled veterans and veterans of the Vietnam era who wish to benefit under the affirmative action proqram at 38 u.s.c. 2012 to identify tb ... elves to the contractor. The invitation shall state tbat tbe information is voluntarily provided, that the information will be kept confidential, that disclosure or refusal to provide the information will not subject the applicant or .. ployee to any adverse treatment and that the information will be used only in accordance with the requlations promulqated under 38 u.s.c. 2012. 
(f) Subcontracts. The Contractor shall include the terms of this clause in every subcontract or purchase order of $10,000 or more unless exempted by rules, requlationa, or orders of the Secretary. 

41. PAR 52.222-41 SERVICE CONTRACT ACT OF·1165, AS AMENDED (MAY 1989) 

(a) Definitions. "Act," as used in tbia clause, means the Service Contract Act of 1965, as amended (41. u.s.c. 351, et seq.). 

"Contractor," as used in this clause or in any subcontract,.ahall be deemed to refer to "Government Prime contractor." · · · 

"Service employee," as used in this clause, means any person engaged in the performance of this contract other than any person employed in a bona fide executive, adainistrative, or professional capacity as these terms are defined in Part 541 of Title 29, Code of Federal Regulations, as revised. It includes all sucb persona regardless of any contractual relationship that may be alleged to exist between a Contractor or subcontractor and such persona. 

(b) Applicability. Tbis contract is subject to the following provisions and to all other applicable provisions of the Act and regulations of the Secretary of Labor (21 CFR Part 4). Tbis clause does not apply to contracts or subcontracts administratively exempted by the Secretary of Labor or exempted by 41 u.s.c. 356, as interpreted in Subpart C of 21 CFR Part 4. 
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(c) Compensation. (1) Each service employee employed in 
the performance of this contract by the Contractor or any 
subcontractor shall be paid not less than the minimum monetary 
wages and shall be furnished fringe benefit• in accordance with 
the wages and·fringa benefits determined by the Secretary of 
Labor, or authorized representative, as specified in any wage 
determination attached to this contract. 

(2) (i) If a wage determination is attached to this 
contract, the Contractor shall classify any class of service 
employee which is not listed therein and which is to be employed 
under the contract ( i. •. , the work to be performed i• not 
performed by any classification listed in the wage determination) 
so as to provide a reasonable relationship (i.e., appropriate 
laval of skill comparison) between such unlisted classifications 
and the classifications listed in the wage determination. such 
conformed class of employees shall be paid the monetary wages and 
furnished the fringe benefits as are determined pursuant to the 
procedures in this paragraph (c). 

(ii) This conforming procedure shall be initiated 
by the contractor prior to the performance of contract work by 
the unlisted class of employee. The· Contractor shall submit 
Standard Fora (SF) 1444, Request for Authorization of Additional 
Classification and Rate, to the Contracting Officer no later than 
30 days after the unlisted class of .. ployee perform. any 
contract work. The Contracting Officer •hall review the proposed 
classification and rata and promptly aubait the completed SF 1444 
(which must include information regarding the agreement or 
disaqraamant of the employees' authorized representatives or the 
amployaa•' tll-••lvea tOC)ether with the agency recommendation), 
and all pertinent ·inforaation to the Wage and Hour Division, 
Employment Standards AdJiiniatration u.s. Departaent of La})or. 
The Waqe and Hour Diviaion will approve, aodify, or diaapprove 
the action or render a final deteraination in the avant of 
diaaqra .. ant within 30 daya of receipt or will notify the 
contracting Officer within 30 daya of receipt that additional 
time ia neceaaary. 

(iii) The final determination of the conformance 
action by the Wage and Hour division shall be trana•itted to the 
contractinq Officer who shall proaptly notify the contractor of 
the action taken. Each affected employee ahall be furnished by 
the Contractor with a written copy of such determination or it 
shall be poated aa a part of the wage determination. 

(iv) (A) The proceaa of aatabliabinq wage and 
fringe benefit ratea that bear a reaaonabla relationship to those 
listed in a wage determination cannot be reduced to any single 
formula. The approach used may vary fro• wage determination to 
wage determination depending on the circumstances. Standard wage 
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and salary administration practices which rank various job 
classifications by pay grade pursuant to point schemes or other job factors may, for example, be relied upon. Guidance may also be obtained from the way different jobs are rated under Federal pay systems (Federal Wage Board Pay System and the General Schedule) or from other wage determinations issued in the same locality. Basic to the establishment of any conformable waqe rate(s) is the concept that a pay relationship should be maintained between job classifications based on the skill . required and the duties performed. 

(B) In the case of a contract modification, ··an exercise of an option or extension of an existing contract, or in any other case where a contractor succeeds a contract under which the classification in question was previously conformed pursuant to paragraph (c) of this clause, a new conformed wage rate and fringe benefits may be assigned to such conformed 
classification by indexing (i.e., adjusting) the previous 
conformed rata and fringe benefits by an amount equal to the average (mean) percentage increase (or decrease, where 

· appropriate) between the wages and fringe benefits specified for all classifications to be used on the contract which are listed in the current wage determination, and those specified for the corresponding classifications in the previously applicable waqe determination. Where conforming actions are accomplished in accordance with this paragraph prior to the performance of 
contract work by the unlisted class of aaployees, the Contractor shall advise the contracting Officer of the action taken but the 
other procedures in subdivision (c)(2)(ii) of this clause need not be followed. 

~ . (C) No employee engaged in performing work on this contract shall in any avant be paid less than the 
currently applicable miniaua wage specified under section 6(a) (1) of the Fair Labor Standards Act of 1938, as uanded. 

(v) The wage rata and fringe benefits finally determined pursuant to paragraph (c)(2) of this clause shall be paid to all amployaas performing in the classification fro• the first day on which contract work is performed by th .. in the 
classification. Failure to pay such unlisted employees the compensation agreed upon by the interested parties and/or finally determined by the Wage and Hour Division retroactive to the date such class of .. ploy••• commenced contract work shall be a violation of the Act and this contract. 

(vi) Upon discovery of failure to comply with subparagraph (c) of this clause, the Wage and Hour Division shall 
make a final determination of conformed classification, wage rate, and/or fringe benefits which shall be retroactive to the date such class of employees commenced contract work. 

FDC-E 
53 



II; 

(3) .Adjustment of Compensation. If the term of ~his contract is more than 1 year, the minimum monetary waqes and frinqe benefits required to be paid or furnished thereunder to service employees under this contract shall be subject to adjustment after 1 year and not less often than once every 2 years, under wage determinations issued by the Wage and Hour Division. 

(d) Obligation to Furnish Fringe Benefits. The contractor or subcontractor may discharge the obligation to furnish fringe benefits specified in the attachment or deterained under subparagraph (c)(2) of this clause by furnishing equivalent combinations of bona fide fringe benefits, or by making equivalent or differential cash payments only in accordance with Subpart D of 29 CFR Part 4. 

(e) Minimum Wage. In the absence of a ainiaum wage attachment for this contract, neither the contractor nor any subcontractor under this contract shall pay any person performing work under the contract (regardless of whether the person is a service employee) less than the minimua wage specified by section 6(a)(1) of the Fair Labor Standards Act of 1938. Nothing in this provision shall relieve the contractor or any .ubcontractor of any other obligation under law or contract for the payment of a higher wage to any employee. 

(f) successor contracts. If this contract succeeds a contract, subject to the Service Contract Act of 1965 as amended, under which substantially the same services were furnished in the same locality and service employees were paid wages and fringe benefits provided tor in a collective bargaining agreement, in the absence ~f the minimum wage attachment tor this contract setting forth such collectively bargained wage rates and fringe benet ita, neither the Contractor nor any subcontractor under this contract shall pay any service a.ployee perforainq any of the contract work (rqardleas of whether or not such aployee was employed under the predecessor contract) , lese than the wages and fringe benefita provided for in sucb collective bargaining agreement, to which auch aployee would have been entitled if employed under the predecessor contract, includinq accrued waqes and fringe benefits and any prospective increases in wages and fringe benefits provided for under such agreement. No contractor or subcontractor under this contract may be relieved of the foregoinq obligation unless the limitations of 29 CFR Part 4.1b(b) apply or unless the Secretary of Labor or the Secretary's authorized representative finds, after a hearinq as provided in 29 CFR Part 4.10 that the wagea and/or fringe benefit• provided for in such agreement are substantially at variance with those which prevail for services of a character siailar in the locality, or determines, as provided in 29 CFR Part 4.11, that the collective barqaininq agreement applicable to service 
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employees employed under the predecessor contract was not entered into aa a result of arm'a-lenqth neqotiations. Where it is found in accordance with the review procedures provided in 29 CFR 4.10 and/or 4.11 and Parts 6 and 8 that some or all of the wages and/or frinqe benefits contained in a predecessor contractor's collective bargaining agreement are substantially at variance with those which prevail for services of a character similar in .the locality, and/or that the collective bargaining agreement applicable to service employees employed under the predecessor contract was not entered into as a result of ara's-lenqth negotiations, the Department will issue a new or revised wage deteraination setting forth the applicable wage rates and fringe benefits. such determination shall be aade part of the contract or subcontract, in accordance with the deciaion of the Administrator, the Administrative Law Judge, or the Board of . Service Contract Appeals, as the case aay be, irrespective of whether such issuance occurs prior to or after the award of a contract or subcontract. 53 Comp. Gen 401(1973). In the case of a waqe determination issued solely as a result ot a tindinq of substantial variance, such determination shall be effective as of the date of the final administrative decision. 

(g) Notification to Employees. The Contractor and any ·subcontractor under this contract shall notify each service employee commencinq work on this contract ot the ainimum monetary waqe and any frinqe benefits required to be paid pursuant to this contract, or shall post the waqe determination attached to this contract. The poster provided by the Departaent ot Labor (Publication WH 1313) shall be posted in a proainent and accessible place at the workaite. Failure to comply with this requirement is a violation of Section 2(a)(4) of the Act and of this cQntrac>-· 
. . 

(h) sate and Sanitary Workinq Conditions. The contractor or subcontractor ahall not permit any part ot the services called for by this contract to be performed in buildinqa or surroundings or under workinq conditions provided by or under the control or supervision of the contractor or subcontractor which are unsanitary or hazardous or danqeroua to the health or safety of service .. ploy••• enqaged to furnish these services, and the contractor or subcontractor shall comply with the safety and health standard• applied under 29 CFR Part 1925. 

(i) Recorda. 

(1) The contractor and each subcontractor perforainq work subject to the Act shall make and maintain for J years from the completion of the work, and aake th .. available for inspection and transcription by authorized representatives of the Waqe and Hour Division, Employment Standards Administration, a record of the followinq: 
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n\llllber; 

(i) For each employee subject to the Act-
(A) Name and address and social security 

(B) correct work classification or classifications, rate or rates of aonetary wages paid and frinqe benefits provided, rate or rates of fringe benefits payments in lieu of fringe benefits, and total daily and weekly coapensation. 
(C) Daily and weekly hours worked by each .. ployee; and 

(D) Any deductions, rebates, or refunds fro• the total daily or weakly coapensation of~each aaployee. 
(ii) For those cla•••• of services employees not included in any wage determination attached to this contract, waqe rates or fringe benefits deterained by the interested parties or by the Adainistrator or authorized representative under the teras of paraqraph (c) of this clause. A copy of the report required by subdivision (c)(2)(ii) of this clause will fulfill this requirement. · 

(iii) Any list of the predecessor contractor's employees which had been furnished to the contractor as prescribed by paragraph (n) of this clause. 
(2) The contractor shall also aake available a copy of this contract tor inspection or transcription by authorized represantattv•• of the Wage and Hour Diviaion. ·. . 
(3) Failure to aake and aaintain or to aake available such recorda for inapection and transcription ahall be a violation of the regulation• and tbia contract, and in tbe case of failure to produce auch recorda, tbe contractinCJ officer, upon direction of the Depanaent of L&Hr and notification of tbe contractor, shall take action to cauae auapenaion of any further payaent or advance of funds until such violation c•a•••· 
(4) The contractor ahall permit authorized repreaentativea of the Wage and Hour Diviaion to conduct interviews vitb -.ploy••• at the workaite during normal workinq hours. 

(j) Pay Perioda. The contractor ahall unconditionally pay to each employee aubject to the Act all wagea due free and clear and without aubaequent deduction (except aa otherwiae provided by law or Requlationa, 2t CFR Part 4), rebate, or kickback on any 

FOC-E 
56 



account. These payments shall be made no later than one pay 
period following the end of the reqular pay period in which such 
wages were earned or accrued. A pay period under this Act may 
not be of any duration longer than semi-monthly. 

(k) Withholding of Payments and Termination of Contract. 
The contracting officer shall withhold or cause to be withheld 
from the Government prime contractor under this or any other 
Government contract with the prime contractor such sums as an 
appropriate official of the Department of Labor requests or such 
sums as the contracting officer decides may be necessary to pay 
underpaid employees employed by the contractor or subcontractor. 
In the event of failure to pay any employees subject to the Act 

·all or part of the wages or fringe benefits due under the Act, 
the agency may, after authorization or by direction of the 
Department of Labor and written notification to the contractor, 
take action to cause suspension of any further payment or advance 
of funds until such violations have ceased. Additionally, any 
failure to comply with the requirements of these clauses relating 
to the Service Contract Act of 1965, may be grounds for 
ter11ination of the right to proceed with the contract work. In 
such event, the Government may enter into other contracts or 
arrangements for completion of the work, charging the contractor 
in default with any additional coat. 

(1) Subcontracts. The contractor agrees to insert this 
clause in all subcontracts subject to the Act. 

(m) Collective Bargaining Agreements Applicable to Service 
Employees. If wages to be paid or fringe benefits to be 
furnished any service employees employed by the Government Prime 
Contractor or· any subcontractor under the contract are provided 
for in a collective bargaining agreement which is or will be 
effective during any period in which the contract is being 
perforlled, the Government Prime Contractor shall report such fact 
to the Contracting Officer, together with full infor11ation as to 
the application and accrual of such wages and fringe benefits, 
including any prospective increases, to service .. ploy••• engaged 
in work on the contract, and a copy of the collective bargaining 
agra .. ent. Sucb report shall be mada upon co-encing performance 
of the contract, in the casa of collective bargaining agreements 
effacti ve at ncb tt.e, and in the case of aucb agreements or 
proviaiona or aaandaenta tharaof effective at a later tiae during 
the period of contract performance, aucb agre .. ents shall be 
reported promptly attar negotiation tbaraof. 

(n) Seniority List. Not lass than 10 days prior to 
completion of any contract being performed at a Federal facility 
where service employ••• may be retained in the performance of the 
succeeding contract and subject to a wage determination which 
contains vacation or other benefit provisions basad upon length 
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of service with a contractor (predecessor) or successor (29 CFR 4.173), the incumbent Prime contractor ahall fUrnish to the contracting Officer a certified list of the names of all aervice employee• on the contractor'• or subcontractor's payroll durinq the last month of contract performance. Such liat ahall also contain anniveraary datea of employment on the contract either with the current or predeceaaor contractor• of each auch service employee. The contracting officer ahall turn over auch list to the aucceaaor contractor at the co .. encement of the aucceedinq contract. 

(o) Ruling• and Interpretation•. Rulinqa and interpretation• of the Service Contract Act of 1965, aa amended, are contained in Requlationa, 29 CFR Part 4. 

(p) contractor'• Certification. 

(1) By entering into thia contract, the Contractor (and official• thereof) certifiea that neither it (nor he or she) nor any person or firm who haa a aubatantial intereat in the contractor'• firm ia a person or fira ineligible to be awarded Government contract• by virtue of the aanctiona iapoaed pursuant to Section 5 of the Act. 

(2) No part of thia contract ahall be aubcontracted to any person or fira ineliqible for. award of a Government contract purauant to Section 5 of the Act. 

(3) The penalty tor makinq talae atatementa ia preacribed in the u. s. Criminal Code, 18 u.s.c. 1001. 
(q) vkriation•, .Tolerancea, and Bxe.ptiona Involving Employment. Notwithatandinq any of the clau••• in paragraphs (b) through (o) of thia clause relating to the Service Contract Act of 1965, the follovinq .. ploy••• aay be -.ployed in accordance with the tollovincJ variationa, tolerancea, and exeaptiona, which the Secretary of Labor, purauant to Section 4(b) of the Act prior to ita aaendllent by PUblic r..av 92-473, founcl to be neceaaary and proper in the public intareat or to avoid aerioua impairment of the conduct of Govarnaent buaineaa: 

(1) Apprenticea, atudent-learnera, and workers whose earning capacity ia impaired by aqe, phyaical, or mental deficiency or injury aay be employed at vaqea lower than the miniau. waqea otherwiae required by Section 2(a)(1) or 2(b)(1) of the service contract Act without diainiahing any frinqe benefits or caah payment• in lieu thereof required under Section 2(a) (2) of that Act, in accordance with the conditiona and procedures preacribed tor the employment of apprenticea, atudent-learners, 
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handicapped persons, and handicapped clients of sheltered 
workshops under Section 14 of the Fair Labor Standards Act of 
1938, in the regulations issued by the Administrator (29 CFR 
Parts 520, 521, 524 and 525). 

(2) The Administrator will issue certificates under 
the Act for the employment of apprentices, student-learners, 
handicapped persons, or handicapped clients of sheltered 
workshops not subject to the Fair Labor Standards Act of 1938, or 
subject to different minimum rates of pay under the two acts, 
authorizing appropriate rates of minimum wages (but without 
changing requirements concerning fringe benefits or supplementary 
cash payments in lieu thereof), applying procedures prescribed by 
the applicable regulations issued under the Fair Labor Standards 
Act of 1938 (29 CFR Parts 520, 521, 524 and 525). 

(3) The Administrator will also withdraw, annul, or 
cancel such certificates in accordance with the regulations in 29 
CFR Parts 525 and 528. 

(r) Apprentices. Apprentices will be permitted to work at 
less than the predetermined rate for the work they perform when 
they are employed and individually registered in a bona fide 
apprenticeship proqraa registered with a State Apprenticeship 
Agency which is recognized by the U. s. Department of Labor, or 
if no such recognized agency exists in a State, under a program 
registered with the Bureau of Apprenticeship and Training, 
Employment and Training Administration, u. s. Department of 
Labor. Any employee who is not registered as an apprentice in an 
approved program shall be paid the wage rate and fringe benefits 
containad in'the applicable wage determination for the journeyman 

_ classification of work actually performed. The wage rates paid 
apprentices shall not be less than the wage rate for their level 
of progress set forth in the registered proqraa, expressed as the 
appropriate percentage of the journeyman's rate contained in the 
applicable wage deteraination. Tbe allowable ratio of 
apprentices to journeyaen .. ployed on the contract work in any 
craft classification aball not be greater than the ratio 
permitted to the contractor as to his entire work force under the 
registered proqraa. 

(a) Tips. An .. ployee engaged in an occupation in which 
he or she custoaarily and regularly receives aore than $30 a 
month in tips may have the amount of tips credited by the 
employer against the ainiaua wage required by Section 2(a)(i) or 
section 2(b)(1) of the Act in accordance with Section 3(m) of the 
Fair Labor Standards Act and Regulations, 29 CFR Part 531: 
Provided, however, that the amount of such credit aay not exceed 
$1.34 per hour beginning January 1, 1981. To use this provision: 
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(1~ The employer must inform tipped employees about this tip credit allowance before the credit is utilized; 

(2) The employees must be allowed to retain all tips (individually or through a pooling arranqement and regardless of whether the employer elects to take a credit for tips received); 

(3) The employer .uat be able to show by records that the employee receives at least the applicable service Contract Act minimu. wage through the combination of direct wages and tip credit; and 

(4) The use of such tip credit .uat have been permitted under any predecessor collective bargaininq agreement applicable by virtue of Section 4(c) ot the Act. 

(t) Disputes concerninq Labor Standards. The u.s. Department of Labor baa set forth in 21 CFR Parts 4, 6, and 8 procedures tor resolving disputes concerninq labor standards requirements. such disputes shall be resolved in accordance with those procedures and not the Disputes clause of this contact. Disputes within the aeaning ot this clause include disputes between the Contractor (or any of i~a subcontractors) and the contracting agency, the U.s. Department of Labor, or the employees or their representatives. 

42. FAR 52.222-42 STATEMENT OF EQUIVALENT RATES POR FEDERAL HIRES (MAY 1989) 

In compliance with the Service Contract Act of 1965, as amended·, and ... the requlationa of the Secretary of Labor (29 CFR Part 4), thia clause ~dentifiea the classes of service employees expected to be employed under the contract and states the waqes and fringe benefit• payable to eacb it they were eaployed by the contractin9 agency subject to the provisions of 5 u.s.c. 5341 or 5332. 

Thia stat .. ent ia tor Information Only: It ia Not a Wage Determination . 

Monetary waqe--Ea;loyea claaa Fringe blnefits 
supervisory Piretiqhtera/GS-081-7 (Station Chief) 
Lead Firetiqhter/GS-081-5 
Firefighter/GS-011-5 
Firefighter (Trainee II)/GS-081-4 
Firefighter (Trainee I)/GS-081-3 
Secretary/GS-318-4 

*Frinqe Benefits: 
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22,214/yr.• 
19,992/yr.• 
17.937/yr.• 
16,031/yr.• 
14,211/yr.• 
16,031/yr.• 



Annual Leaye. Employees earn vacation or "annual" leave. The 
amount earned caries with the length of Federal service. 
Employees earn 13 days of annual leave each year the first three 
years of employment, 20 days per year for 3 to 15 years. Under 
certain conditions, time spent in the military service is 
creditable towards leave earnings rates for annual leave. 

Sick L4ave. Regardless of the lenqth of service employees earn 
13 days of sick leave each year. Sick leave not used accumulates 
year after year and protects employees froa loss and salary due 
to an extended illness. Accumulated sick leave also enhances 
retirement benefits. 

Healtb Insurance. Employees can enroll in one of a variety of 
health plans. Regardless of the plan selected, employees and the 
Government contribute to the plan. 

Life Insurance. Federal employees are eligible for basic life 
insurance and may select optional life insurance. This coverage 
will be based on their annual salary and will include payments 
for loss of limbs and/or eyesight in addition to accidental 
death. 

Retirement. A bill creating a new retireaent plan has recently 
been signed into law for Federal employees bired since January 1, 
1987, and provides social Security benefits earned through 
Federal employment; a modified retirement plan for which 
employees will pay 1.3 percent of their salary; and an optional, 
tax-deferred thrift savings plan with governaent-matching 
contributions. 

43. FAR 52~223-4 CLEAN AIR AND WATER (APR 1984) 

NOTE: This clause applies to this contract only if the 
price is (a) in excess of $100,000; (b) a facility to be used has 

· been the subject of a conviction under the applicable portion of 
the Air Act (42 u.s.c. 7413(c)(1)) or the Water Act (33 u.s.c. 
1319(c)) and is listed by EPA as a violating facility; or (c) the 
acquisition is not exempt under FAR 23.104. 

(a) •Air Act,• as used in this clause, means the Clean Air 
Act (42 u.s.c. 7401 et seq.). 

•clean air standards,• as used in this clause, means-

(1) Any enforceable rules, regulations, guidelines, 
standards, limitations, orders, controls, prohibitions, work 
practices, or other requirements contained in, issued under, or 
otherwise adopted under the Air Act or Executive Order 11738; 
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(2) An applicable implementation plan as described in section llO(d) of the Air Act (42 o.s.c. 7410(d)); 

(3) An approved implementation procedure or plan under section lll(c) or section lll(d) of the Air Act (42 u.s.c. 74ll(c) or (d)); or 

(4) An approved implementation procedure under section ll2(d) of the Air Act (42 o.s.c. 7412(d)). 

•clean water standarda,• aa used in thia clause, means any enforceable limitation, control, condition, prohibition, standard, or other requirement proaulqatad under the water Act or contained in a parait iasued to a diacbarger by the Environmental Protection Agency or by a state under an approved provru, aa authorized by aection 402 of the Water Act (33 u.s.c. 1342), or by local government to ensure comp~ance_vith pretreatment requlations aa required by aection ~0'9 bt~the Water Act (33 u.s.c. 1317). ·- . ~. -

•compliance,• aa uaed in thia clauae, aeana compliance with--

(1) Clean air or water atandarda; or 

(2) A achedule or plan ordered or approved by a court of competent jurisdiction, the Environmental Protection Aqency, or an air or water pollution control agency under the requirement• of the Air Act or Water Act and related regulations. 
~ "Facility,• aa uaed in~tbia clauae, meana any · building, pl•nt, ina~a~lation, C~cture, mine, veaael or other 

~ floating craft, location, or~i~e of operationa, owned, leased, or auperviaad by a cont.ractGJ" 'or aulx:ont.ractor 1 uaed in the perforaance of a contract =.·wuJ:M:ontract. When a location or aite of operations include• ·-.ore than one buildinCJI plant, inatallation, or atructure 1 the entire location or aite ahall be deemed a facility except when the Adainiatratorl or a deaignee, of the Environaantal Protection Aqancy 1 deterainea that independent facilitiea are collocated in one qeo;rapbical area. 
•water Act,• aa uaed in thia clauae, mean• Clean Water Act (33 u.s.c. 1251 at aeq.). 

(b) The contractor aqreea--

(1) To comply with all the requir .. enta of aection 114 of the Clean Air Act (42 u.s.c. 7414) and aection 308 of the Clean Water Act (33 u.s.c. 1318) relating to inapection, monitoring, entry, reporta, and information, aa well aa. other 
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requirements specified in section 114 and section 308 of the Air Act and the Water Act, and all regulations and guidelines issued to implement those acts before the award of this contract; 

(2) That no portion of the work required by this prime contract will be performed in a facility listed on the -Environmental Protection Aqency List of Violatinq Facilities on the date when this contract was awarded unless and until the EPA eliainates the name of the facility froa the listinq; 

(3) To use best efforts to comply with clean air standards and clean water standards at the facility in which the ·: contract is being performed; and 

(4) To insert the substance of this clause into any nonex .. pt subcontract, including this subparagraph (b)(4). 
44. FAR 52.223-3 ~TERIAL IDENTIFICATION AND MATERIAL 

ETY DATA (DMI.i~l L. 

e contractor aqrees to submit a Material Safety Data Sheet ent of Labor Form OSHA-20), as prescribed in Federal Stand d No. 3138, tor all hazardous materials 5 days before delivery f the material, whether or not listed in Appendix A of the tandard. This obligation applies to all materials deliver• under this contract which will involve exposure to hazardou materials or it ... containing these materials. 

(b) "Hazardous mate ial,• as used in this clause, is as defined in Federal Standard i~ 3138, in effect on the date of 
this ccmtrac.t. _ _ . <.1<') 

L (c) Neither the requir-~f this clause nor any act or failure to act by Governaent aha ieve the Contractor of any responsibility or liability tor th fety of Government, Contractor, or subcontractor personnel r property. 

shall relieve the 
al, state and 

(includinq the 
with hazardous 

(d) Nothing contained in this claus 
contractor fro• co.plyinq with applicable r 
local laws, codes, ordinances, and requlatio 

. obtaining of licenses and permits) in connectio 
material. 

(e) The Government's rights in data furnished 
contract with respect to hazardous material are as tol 

(1) To use, duplicate, and disclose any data t which this clause is applicable. The purposes of this right are t apprise personnel of the hazards to which they may be exposed n using, handling, packaging, transporting, or disposing of 
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haz dous materials; (ii) obtain medical treatment tor those 
affe ed by the material; and (iii) have others use, duplicate, 
and di lose the data tor the Government for these purposes. 

(2) To use, duplicate, and diaclose data furnished 
under this lause, in accordance with aubparaqraph (e) (1) above, 
in precedenc over any other clauae of thia contract providing 
for righta in ta. 

(3) T t the Government ia not precluded from using 
similar or identica data acquired from other sources. 

(4) That data ahall not be duplicated, diaclosed, 
or released outside the vernment, in whole or in part for any 
acquisition or manufactur q purpoae, if the following legend is 
marked on each piece of dat o which thia clause applies--

"This is furniahe~~r United Statea Government 
contract No •••••• and shall n used, duplicated, or 
disclosed for any acquiaition or .ufacturing purpoae without 
the permission of •••••••••• Thia end ahall be marked on any 
reproduction of thia data." 

(5) That the Contractor ahal not place the legend or 
any other restrictive legend on any data ich (i) the Contractor 
or any subcontractor previoualy delivered t the Government 
without limitation• or (ii) ~hould be delive d without 
limitationa·under the condition• apecified in e Federal 
Acquiaition Regulation in the clauae at 52.227-1 Rights in 
Data. 

rt> The contractor shall insert this clause, i 
. this paraqraph (f), with appropriate change• in the de gnation 

of the parties, in subcontracts at any tier (including p chase 
deaiqnations or purchase orders) under this contract invol ing 
hazardous material. 

45. F 2.223-6 DRUG-FREE WORKPLACE (JUL 1990) 

(a) Aa used in this clause, 

"Controlled tance" means a controlled substance in 
schedules I through V of se ~~;l02 of the Controlled Substances 
Act (21 u.s.c. 812) and as f~/4-l~ined in regulation at 21 
CFR 1308.11- 1308.15. ~~~~ 

"Conviction" aeans a finding ~!t (including a 
plea of nolo contendere) or imposition of sante· or both, by 
any judicial body charged with the responsibility t etermine 
violations of the Federal or State criminal drug statut 
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. "Criminal druq statute" means the Federal or -Federal criminal statute involvinq the manufacture, tribution, dispensinq, possession or use ot any controlled sub tance. 

"Druq-tree workplace" means a site(s) tor the pertor.m nee ot work done by the Contractor in connection with a specific contract at which employees ot the contractor are prohibite from enqaqinq in the unlawful manufacture, distributi , dispenainq, possession, or use of a controlled substance. 

"Em oyee" means an employee of a Contractor directly ~- enqaqed in the tormance ot work under a Government contract. 

cost 
than 

more 

enqaqed" is d~(ined to include all direct employees and y other Con~~or employee who has other a minimal impact~r invo.lv.elleft't in .contract performance. 
p • I 

.( , ., 
"Individual" eana. an offeror/contractor that has no than one employee includinq the offeror/contractor. 

(b) The Contractor, $ther than an individual, shall--within 30 calendar d tter award (unless a lonqer period is aqreed to in writin r~or contracts of 30 calendar days or more performance duration);'~•• soon as possible tor contracts of ~1•~• tban 30 calen~~aya performance duration--
(1) ... PUblish a statement notifying ita employees that the unlawful manufacture, diatributi , dispensing, possession, or use of a controlled substance is p ohibited in the contraator'•·workP.lace and specityinq • actions that will be • taken aqainst employ••• tor violations such prohibition; 
(2) Establish an onqoing dru tree awareness proqram to inform such employees about--

(i) 

(ii) T.be contractor's policy of druq-trae workplace; 

(iii) Any available druq counaelinq rehabilitation, and employee assistance progr ... ; and 

(iv) The penalties that may be iapoaad u on employees tor druq abuse violations occurrinq in the work lace. 
(3) Provide all employees anqaqad in partormanc ot the contract with a copy of the statement required by subparaqraph (b)(l) of this clause; 
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(4)_ Notify such employees in writinq in the statement 
equired by subparagraph (b) (1) of this clause that, as a 
ndition ot continued employment of this contract, the employee 

wi 1--

( i) Abide by the teras of the statement; and 

(ii) Notify the employer in writinq ot the 
conviction under a criminal druq statute tor a 

violation ccurrinq in the workplace no later than five (5) 
calendar da after such conviction. 

(5) Notify the Contractinq Officer in writinq within 
10 calendar day after receiving notice under subdivision 
(b)(4)(ii) of th clause, troa an .. ployee or otherwise 
receiving actual n tice of such conviction. The notice shall 
include the positio title of the employee; 

(6) Within~O calendar days after receivinq notice 
under subdivision (b)(4)(ii) of this clause of a conviction, take 
one of the followinq acti~~ith respect to any employee who is 
convicted of druq abuse v~~ions occurring in the workplace: 

. (i) Takinq ~~priate personnel action against 
such employee, up to and incl~~g termination; or 

(ii) Require su~ employee to satisfactorily 
participate in a druq abuse assistance or rehabilitation proqram 
approved tor such purposes by a Fed~al, State, or local health, 
law enforcement, or other appropriate,aqency. 

~ (~) Make a qood faith effo to maintain a drug-free 
workplace through implementation of subpa agrapha (b)(l) though 
(b) (6) of this clause. 

(c) The Contractor, if an individual, ees by award of 
the contract or acceptance of a purchase order, not to enqaqe in 
the unlawful manufacture, distribution, dispens g, possession, 
or use of a controlled substance in the perfor.aan • of this 
contract. 

(d) In addition to other remedies available to ~· 
Governaent, the Contractor's failure to coaply with th 
requirements of paragraphs (b) or (c) of this clause aa 
pursuant to FAR 23.506, render the contractor subject to 
suspension ot contract payments, termination ot the contra 
default, and suspension or debarment. 

FDC-E 
66 

for 

\ 



46. DEAR 952.223-75 PRESERVATION OF INDIVIDUAL OCCUPATIONAL 
RADIATION EXPOSURE RECORDS (APR 1984) 

Individual occupational radiation exposure records 
generated in the performance of work under this contract shall be 
subject to inspection by DOE and shall be preserved by the 
Contractor until disposal is authorized by DOE or at the option 
of the Contractor delivered to DOE upon completion or termination 
ot the contract. It the Contractor exercises the foregoing 
option, title to such recorda shall vest in DOE upon delivery. 

47. FAR 52.224-1 PRIVACY ACT NOTIFICATION (APR 1984) 

The Contractor will be required to design, develop, or 
operate a ayat .. ot recorda on individuals, to accomplish an 
agency function subject to the Privacy Act of 1974, PUblic Law 
93-579, December 31, 1974 (5 o.s.c. 552a) and applicable agency 
regulations. Violation of the Act may involve the imposition of 
criminal penalties. 

48. FAR 52.224-2 PRIVACY ACT (APR 1984) 

(a) The contractor agrees to-

(1) Comply with the Privacy Act of 1974 (the Act) and 
the agency rules and regulations issued under the Act in the 
design, development, or operation of any system of records on 
individuals to accomplish an agency function when the contract 
specifically identifies-

(i) The ayat .. s of recorda; and 

(ii) ~e design, development, or operation work 
that the Contractor is to perform; 

(2) Include the Privacy Act notification contained in 
this contract in every solicitation and resulting subcontract and 
in every subcontract awarded without a solicitation, wben the 
work atat .. ent in the proposed subcontract requires the design, 
development,.or operation of a syat .. of records on individuals 
that is subject to the Act; and 

(3) Include this clause, including this subparagraph 
(3), in all subcontracts awarded under this contract which 
requires the design, development, or operation of such a system 
of recorda. 

(b) In the event of violations of the Act, a civil action 
may be brought against the agency involved when the violation 
concerns the design, development, or operation of a system of 
records on individuals to accomplish an agency function, and 
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criminal penalties may be imposed upon the officers or employees ot the aqency when the violation concerns the operation of a system of records on individuals to accomplish an agency function. For purposes ot the Act, when the contract is tor the operation ot a system ot records on individuals to accomplish an aqency function, the Contractor and any employee of the Contractor is considered to be an employee of the aqency. 

(c) (1) •operation of a syst .. of records,• as used in this clause, means performance of any of the activities associated with maintaining the systea of records, includinq the collection, use, and diss .. ination of records. 

(2) "Record,• as used in this clause, means any item, collection, or grouping of inforaation about an individual that is maintained by an agency, including, but not liaited to, education, financial transactions, aedical history, and criminal or employment history and that contains the person's n .. e, or the identifying number, symbol, or other identifying particular assiqned to the individual, such as a fingerprint or voiceprint or a photograph. · 

(3) •system of records on individuals,• as us•d in this clause means a group of any records under the control of any aqency from which information is retrieved by the n .. e of the individual or by soma identifying number, symbol, or other identifying particular assigned to the individual. 

49. DEAR 952.224-70 PAPERWORK REDUCTION ACT (APR 1984) 

(a) I~ the event that it subsequently becomes a contractual ~equirement to collect or record information callinq either for answer to-identical questions troa 10 or more persons other than Federal a.ployeea, or information froa Federal employees which is to be used tor statistical compilations ot general public intar .. t, the Federal Reports Act will apply to this contract. No plan, questionnaire, interview guide, or other similar device tor collecting inforaation (wbetber repetitive or single-time) may be used without first obtaining clearance from the Office of Manag .. ent and Budget (OMS). 

(b) The contractor shall request the required OMS clearance troa the contracting officer before expending any funds or making public contacts tor the collection of data. The authority to expend funds and to proceed with the collection of data shall be in writing by the Contracting Officer. The contractor must plan at least 90 days tor OMS clearance. 
Excessive delay caused by the Governaent which arises out of 
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causes beyond the control and without the fault or negligence of 
the contractor will be considered in accordance with the clause 
entitled "Excusable Delays," if such clause is applicable. It 
not, the period ot performance may be extended pursuant to this 
clause it approved by the Contracting Officer. 

50. FAR 52.225-3 BUY AMERICAN ACT--SUPPLIES (JAN 1989) 

(a) The Buy American Act (41 u.s.c. 10) provides that the 
Government give preference to domestic end products. 

"Components," as used in this clause, aeans those 
·· articles, materials, and supplies incorporated directly into the 
·end products. 

"Domestic end product," as used in this clause, means 
(1) an unmanufactured end product mined or produced in the United 
States, or (2) an and product manufactured in the United states, 
if the cost of its components ained, produced, or aanutactured in 
the United States exceeds 50 percent of the cost of all ita 
components. components of foreign origin of the same class or 
kind as the products referred to in subparaqraphs (b)(2) or (3) 
ot this clause shall be treated as domestic. Scrap generated, 
collected, and prepared tor processing in the United States is 
considered domestic. on acquisitions above $25,000 in value, 
components of canadian origin are treated as doaastic. 

"End products,• as used in this clause, aaans those 
articles, materials, and supplies to be acquired for public use 
under this contract. 

(b) The contractor shall deliver only domestic and 
- products, except those•-

(1) For usa outside the United States; 

(2) That the Government determines are not mined, 
produced, or manufactured in the United States in sufficient and 
reasonably available commercial quantities of a satisfactory 
quality; 

(3) For which the agency determines that domestic 
preference would be inconsistent with the public interest: or; 

(4) For which the agency dateraines the cost to be 
unreasonable (see section 25.105 of the Federal Acquisition 
Regulation). 

(The foregoing requirements are administered in accordance 
with Executive Order No. 10582, dated December 17, 1954, as 
amended, and Subpart 25.1 of the Federal Acquisition Regulation.) 
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51. FAR 52.225-13 ~I~iONS ON CONTRACTING WITH SANCTIONED 
PERSONS (MAY l*"'LL['. t. 
(a) 

(1) "Component part," means any article which is not 
usable for it intended functions without being imbedded or 
inteqrated int any other product and which, if used in 
production of a inished product, would be substantially 
transformed in ~ t process. 

(2) "Finis ed product," _means any article which is 
usable for ita inten d function ·~;thout being imbedded in, or 
integrated into, any er product. It does not include an 
article produced by a rson,~ther than a sanctioned person, 
that contains parts or c mponenta of the sanctioned person if 
the parts or components h ve- .been substantially transformed 
during production of the f ished product. 

(3) •sanctioned per on," means a company or other 
foreiqn person upon whom proh ~tiona have been imposed. 

(4) "Substantially tra ormed," when referring to a 
component part or finished prod means that the part or 
product has been subjected to a antial manufacturing or 
processing operation by which the or product is converted 
or combined into a new and·differen • icle of commerce having 
a new name, character, and use. 

(b) General. Section 2443 of the M ltilateral Export 
Contro~ Enhancement Amendments Act (PUb L. 100-418) and 

- Executive oraer 12-661, .effective December , 1988, impose, for 
a period of 3 ieara, with certain exceptions a prohibition on 
contracting with, or procuring (including ren al and 
lease/purchase) directly or indirectly the pr eta or services 
of (1) Toshiba Machine Coapany, (2) Kongaberg ding Company, 
(3) Toshiba Corporation, or (4) Konqaberg Vaapen rUck. The 
Act and Executive Order also prohibit, tor the sam 3-year 
period, the iaportation into the United States of a products 
produced by Toshiba Machine Company and Kongsbarg Tr ing 
Company. T.beae prohibitions also apply to aubaidiari 
successor entities or joint ventures of Toshiba Machin 
or Kongabarg Trading Company. 

(c) Restriction. Unless listed by the Contractor in ts 
otter, in the solicitation provision at FAR 52.225-12 Notic of 
Restrictions on Contracting with Sanctioned Persona, or unle 
one of the exceptions in paraqraph (d) of this clause applies~ 
the Contractor aqrees that no products or services delivered to\ 
the Government under this contract will be products or services 
of a sanctioned person. 
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(d) captions. The restrictic;>J:u~ J:?.o .N~~ .. apply--

(1) 0 finished products o~in~n~~~ioned persons 
containing com nents of a sanctioned person if these 
components have een substantially transformed during the manufacture of th finished product. 

(2) 
provided-

or services of a sanctioned person 

(i) The pr eta are desiqned to the 
specifications of a nonsanc !,oned person marketed under the 

.. trademark, brand or nne of ~ nonsanctionecl person; 

(ii) The busine~JLlationship between the nonsanctionecl person and the ·~32ned person clearly existed prior to June 30, 1987; and ~~, 

(iii) The nonsanctionecl erson is not directly or indirectly owned by a sanctioned per 

(3) If a determination has been m e in accordance 
with FAR 25.1003 (a) or (b). 

. ··''· .... (e) Award. Award of anY ~ontract resultin from this 
solicitation will not affe.~ ~he Contractor'• obl 
comply with importation ~~iations of the Secret 
Treasury. · ~ . 
52. FAR 52.227-1 AUTHORIZATION AND CONSENT (APR 1984) 

(at Th.-··aovel'nment authorizes ancl consents to all use and manufacture, in performing this contract or any subcontract at any tier, of any invention described in ancl covered by United 
states patent (1) eabodiecl in the structure or co•position of 
any article the delivery of which is accepted by the Government 
under this contract ·or ( 2) used in uchinery, tools, or •ethods whose use necessary results froa compliance by the Contractor 
or a subcontractor with (i) specification• or written 
provisions .for.ing a part of thia contract or (ii) specific written inatructiona given by the Contracting Officer directing the •anner of pertoaance. The entire liability to the 
Government tor infring .. ent of a patent of the united States 
shall be deteained solely by the provision• of the indemnity clause, it any, included in thia contract or any subcontract 
hereunder (including any lower-tier subcontract), ancl the 
Government assumes liability tor all other infring .. ents to the extent of the authorization ancl consent hereinabove granted. 
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(b) The contractor agrees to include, and require inclusion of, this clause, suitably modified to identify the parties, in all subcontracts at any tier for supplies or services (including construction, architect-engineer services, and materials, supplies, models, samples, and design or testing services expected to exceed $25,000; however, omission of this clause from any subcontract, under or over $25,000, does not affect this authorization and consent. 

53. FAR 52.227-2 NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT INFRINGEMENT (APR 1984) 

(a) The Contractor shall report to the contracting Officer, promptly and in reasonable written detail, each notice of claim of patent or copyright infringement based on the performance of this contract of which the Contractor has knowledge. 

(b) In the event of any claim or suit against the Government on account of any alleged patent or copyright infringement arising out of the performance of this contract or out of the use of any supplies furnished or work or services performed under this contract, the Contractor shall furnish to the Government, when requested by the contracting Officer, all evidence and information in possession of the contractor pertaining to such suit or clata. Sucb evidence and information shall be furnished at the expense of the Government except where the Contractor has agreed to indemnify the Government. 

(c) The Contractor agrees to include, and require inclusion of; thi~ cl~u~e in all subcontracts at any tier for · supplies or services (including construction and 
architect-engineer subcontracts and those for material, supplies, models, samples, or design or testing services) expected to exceed the dollar amount set forth in 13. 000 of the Federal Acquisition Regulation (FAR). 

54. FAR 52.228-7 INSURANCE-LIABILITY TO THIRD PERSONS 
(APR 1984) 

(a) (1) Except aa provided in subparagraph (2) 
immediately following, or in paragraph (h) of this clause (if the clause has a paragraph (h)), the Contractor shall provide and maintain workers' compensation, employer's liability, comprehensive general liability (bodily injury), co~rehensive automobile liability (bodily injury and property damage) insurance, and such other insurance as the Contracting Officer may require under this contract. 
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(2) The Contractor may, with the approval of the Contracting Officer, maintain a self-insurance program; provided that, with respect to workers' compensation, the Contractor is qualified pursuant to statutory authority. 
(3) All insurance required by this paragraph shall be in a form and amount and tor those periods as the Contracting Officer may require or approve·and with insurers approved by the Contracting Officer. 

(b) The Contractor agrees to aubait tor the Contracting Officer'• approval, to the extent and in the aanner required by 4 the contracting Officer, any other insurance that is aaintained -by the Contractor in connection with the perfonaance of this contract and tor which the contractor seeks reiabura .. ent. 
(c) Except as provided in paragraph (h) of this clause (if the clause has a paragraph (h)), the Contractor shall be reimbursed--

(1) For that portion (i) of the reasonable coat of insurance allocable to this contract and (ii) required or approved under this clause; and 

(2) For certain liabilities (and expenses incidental to such liabilities) to third persona not compensated by insurance or otherwise without reqard to and aa an exception to the limitation of coat or the liaitation of funds clause of this contract. These liabilities must arise out of the performance of this contract, whether or not caused by the negligence of the contractor or of the contractor's aqents, servants, or-emplQyeea, and must be represented by final judgments or aettlemeh~a approved in writing by the Government. These liabilities are for--

(i) Loaa of or daaage to property (other than property owned, occupied, or used by the contractor, rented to the contractor, or in the care, custody, or control of the contractor); or 

(ii) Death or bodily injury. 

(d) The Government'• liability under paragraph (c) of this clause ia subject to the availability of appropriated funds at the time a contingency occurs. Nothing in this contract shall be construed as implying that the congress will, at a later date, appropriate funds sufficient to aeet deficiencies. 

FDC-F 
73 



II 

(e) The Contractor shall not be reimbursed tor 
liabilities (and expenses incidental to such liabilities)--

(1) For which the Contractor is otherwise responsible 
under the express terms of any clause specified in the Schedule 
or elsewhere in the contract; 

(2) For which the Contractor has tailed to insure or 
to maintain insurance as required by the Contracting Officer; 
or 

(3) That result from willful misconduct or lack of 
good faith on the part of any of the contractor's directors, 
officers, managers, superintendents, or other representatives 
who have supervision or direction ot--

(i) All or substantially all of the Contractor's 
business; 

(ii) All or substantially all of the 
Contractor's operations at any one plant or separate location 
in which this contract is being performed; or 

(iii) A separate and complete major industrial 
operation in connection with the performance of this contract. 

(f) The provisions of paragraph (e) ot this clause shall 
not restrict the right of the contractor to be reiabursed tor 
the cost of insurance maintained by the Contractor in 
connection with the performance of this contract, other than 
insurance required in accordance with this clause; provided, 
that such cost is allowable under the Allowable Cost and 
Payment'. clau•e of .this contract. . . 

(g) If any suit or action is filed or any clai• is made 
against the contractor, the cost and expense of which may be 
reimbursable to the Contractor under this contract, and the 
risk of which is then uninsured or is insured for less than the 
amount claimed, the Contractor shall--

(1) Imaediately notify the contracting Officer and 
promptly furnish capies of all pertinent papers received; 

(2) Authorize Government representatives to 
collaborate with counsel for the insurance carrier in settling 
or defending the claia when the amount of the liability claimed 
exceeds the amount of coverage; and 
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(3) Authorize Government representatives to settle or 
defend the claim and to represent the Contractor in or to take 
charqe of any litiqation, if required by the Government, when 
the liability is not insured or covered by bond. The 
Contractor may, at its own expense, be associated with the 
Government representatives in any such claim or litigation. 

55. FAR 52.229-10 STATE OF NEW MEXICO GROSS RECEIPTS AND 
COMPENSATING TAX (OCT 1988) 

(a) Within thirty (30) days after award ot this contract, 
the Contractor shall advise the State ot New Mexico of this 
contract by registering with the State ot New Mexico, Taxation 
and Revenue Department, Revenue Division, pursuant to the Tax 
Administration Act ot the State ot New Mexico and shall 
identify the contract number. 

(b) The Contractor shall pay the New Mexico qross 
receipts taxes, pursuant to the Gross Receipts and compensatinq 
Tax Act ot New Mexico, assessed against the contract fee and 
costs paid tor performance ot this contract, or of any part or 
portion thereof, within the State of New Mexico. The 
allowability of any qroas receipts taxes or local option taxes 
lawfully paid to the State ot New Mexico by the Contractor or 
ita subcontractors will be determined in accordance with the 
Allowable Coat and Payment clause ot this contract except as 
provided in paraqraph (d) ot this clause. 

(c) The Contractor shall submit applications tor 
Nontaxable Transaction Certificates, Fora CSR-3C, to the State 
ot Mew Mexico Taxation and Revenue Department, Revenue 
Division, P.o-. Box 630, Santa Fe, New Mexico 87509. When the 

- Type 15 Nontaxable Transaction certificate is issued by the 
Revenue Division, the Contractor shall use these certificates 
strictly in accordance with this contract, and the aqreement 
between the u. s. Department of Energy and the New Mexico 
Taxation and Revenue Department. 

(d) The contractor shall provide Type 15 Nontaxable 
Transaction Certificates to each vendor in New Mexico aellinq 
tangible personal property to the contractor tor use in the 
performance of this contract. Failure to provide a Type ~s 
Nontaxable Transaction certificate to vendors will result in 
the vendor's liability tor the gross receipt taxes and those 
taxes, which are then passed on to the contractor, shall not be 
reiabursable as an allowable coat by the Government. 

(e) The Contractor shall pay the New Mexico compensatinq 
user tax tor any tangible personal property which is purchased 
pursuant to a Nontaxable Transaction certificate if such 
property is not used for Federal purposes. 
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(f) out-at-state purchase of tangible personal property 
by the Contractor which would be otherwise subject to 
compensation tax shall ba governed by the principles of this 
clause. Accordingly, compensating tax shall be due from the 
contractor only if such property is not used for Federal 
purposes. 

(g) The u. s. Department of Enarqy may receive 
information regarding the contractor froa the Revenue Division 
of the New Mexico Taxation and Revenue Department and, at the 
discretion of the u. s. Department of Enarqy, aay participate 
in any aatters or proceedings pertaining to this clause or the 
above-mentioned Agreement. This shall not preclude the 
Contractor froa having its own representative nor does it 
obligate the ~· s. Department of Enarqy to represent ita 
Contractor. 

(h) The contractor agrees to insert the substance of this 
clause, including this paragraph (h), in eacb subcontract which 
meats the criteria in 29.401-6(b)(1) through (3) of the Federal 
Acquisition Regulation, 48 CFR Pa~·29. . . 

( i) Paragraphs (a) through :·(h) of thia clause shall be 
null and void should the Agreement referred to in paragraph (c) 
ot this clauae be terminated; provided, however, that such 
termination shall not nullify obligation• already incurred 
prior to the data of the termination. 

56. FAR 52.230-3 <e!~!'ft!t'ING STANDARDS (SEP 1987) 

Cal as• the contract is exempt under FAR 30.201-1 and 
30.201-2, th rovisioqs of Federal Acquisition Regulation 
(FAR) Subpart 3 are incorporated herein by reference and the 
contractor, in co •ction with this contract, shall--

tense Contract• Only) By aubaiasion 
of a Disclosure Stat .. en diacloae in writing the contractor's 
coat accounting practice• a ~ired by FAR 30.202-1 through 30.202-5. The practice• disc tor thia contract shall be 
the aaae aa the practices curr .. ,J!iacloaed and applied on 
all other contract• and subcontra ·~ing performed by the 
Contractor and whicb contain a coat unting Standards r CAS) 
clauae. If the Contractor haa notified e contracting O!ficer 
that the Diacloaure Statement contain• tra secreta and 
commercial or financial information wbicb ia ivilaqad and 
confidential, the Disclosure Stat .. ent shall be otected and 
shall not ba released outaide of the Governaent. 
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(2) F~llow consistently the contractor's cost 
ting practices in accumulating and reporting contract 

perfo ance cost data concerning this contract. If any change in cost ccounting practices is made tor the purposes of any contract r subcontract subject to CAS requirements, the change must be a lied prospectively to this contract and the Disclosure tatement must be amended accordingly. If the contract pri e or coat allowance of this contract is affected by such chang s, adjustment shall be made in.accordance with subparagraph ( (4) or (a)(5) of this clause, as appropriate. 

(3) com ly with all CAS, including any aoditications and interpretatio indicated thereto contained in FAR Subpart 30.4, in effect on e date of award of this contract or, it the contractor has s mitted coat or pricing data, on the date of final agreement on rice as shown on the contractor's aiqned certificate of current coat or pricing data. The Contractor 
shall also comply with y CAS (or modifications to CAS) which hereafter become applica e to a contract or subcontract of the 
Contractor. such complian~!hall be required prospectively 
from the date of applicabi~ to such contract or subcontract. 

(4) (i) Agree to a~~itable adjustment as provided 
in the Changes clause of thia~~tract it the contract coat is affected by a change which, pu£1o1Ant to subparagraph (a) (3) of this clause, the contractor is tea ired to aake to the 
contractor's established coat ace ting practices. 

(ii) .. Contracting Officer to determine the terms and conditions un ar which a change may be made to a coat accounting practice, o r than a change made 
under other ~roviaio~· ~f subparagraph )(4) of this clause; provided that no agreement may be made er thia provision 
that will increase costa paid by the Unite States. 

a change to a 
der aubcUviaion 
adjuataent as 

(iii) When the parties agree t 
coat accounting practice, other than a change 
(a)(4)(i) of thia clause, negotiate an equitab 
provided in the Changes clause of this contract. 

(5) Agree to an adjustment of the contra 
coat allowance, as appropriate, if the contractor o 
subcontractor fails to coaply with an applicable cos 
Accounting Standard, or to follow any coat accounting ractice consistently and such failure results in any increased oats 
paid by the United States. such adjustaent shall provi tor recovery of the increased costa to the United States, tog ther with interest thereon computed at the rate determined by e 
Secretary of the Treasury pursuant to Pub. L. 92-41, 85 Sta • 
97, from the time the payment by the United States was made 
the time the adjustment is effected. 
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b) If the parties fail to aqree whether the contractor 
ubcontractor has complied with an applicable CAS in FAR 30.4 or a CAS rule or regulation in FAR Subpart 30.3 any cost adjustment demanded by the United States, such fai re to aqree shall be a dispute concerning a question of fact w~ in the meaning of the Disputes clause of this contract. 

ntractor shall permit any authorized (c) The 
representative 
any doCWII.ents, 
the requirements 

of the Governaant to examine and malce copies of 
era, or records relating to compliance with t this clause. 

(d) The Contra ~or shall include in all negotiated subcontracts which Contractor enters into, the substance of this clause, ·except pa aqrapb (b), and shall require such inclusion in all other ubcontracta, of any tier, including the obliqation to comply wi all CAS in affect on the subcontract's award data, n the. ~ate of final aqraament on price as shown on the subc tractor'• siqnad Certificate of current Coat or Pricing Data. This requirement shall apply only to naqotiated subcontr~~in excess of $100,000 where the price negotiated is not baa~--

(1) Established cata~r market prices of commercial it ... sold in aubata~l quantities to the general public; or (<' 
(2) Prices set by law or r ation, and except that the requirement shall not apply to naqo iated subcontracts otherwise exempt from the requirement to include a CAS clause as spec:ified ... ln Flalt 30.201-1. . . 

Nota ( 1) : Nav or aodified CAS ball be applicable to botb national defense and nonda ansa CAS-covered contracts upon award of a new national defense -covered contract containinq tbe nav or aodified Standar Tba award of a new nondefense CAS-covered contract shall not iqqar application of nav CAS or modification to CAS. 

Nota (2): Subcontractors shall be raqu to submit their Disclosure Statements to the Contractor. However, if a subcontractor has previously submitted its Disclos • Statement to a Government Administrative contracting ott cer (ACO), it may satisfy that raquiramant·by certifying to contractor the data of the Statement and the address of th ACO. 
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Note (3): In any case where a subcontractor determ es that the Disclosure Statement information is privileg d and confidential and declines to provide it to the Contracto or higher tier subcontractor, the Contractor may authorize rect submission ot that subcontractor's Disclosure Statement to the same Government offices to which the Contractor wa required to make submission of its Disclosure Statement. Su authorization shall in no way relieve the contractor ot li ility as provided in subparagraph (a) (5) ot this clause. In ew ot the foregoing and since the contract may be subject to a ustaent under this clause by reason ot any : failure to comply wi rules, regulations, and Standards as specified in FAR Subp s 30.3 and 30.4 in connection with covered subcontracts, 1 is expected that the contractor may wish to include a clause n each such subcontract requiring the 
subcontracto~ to appropri ely indemnity the Contractor. However, the inclusion of • ch a clause and the terms thereof are matters tor negotiation d agreement between the 
contractor and the subcontrac~ provided that they do not conflict with the Government. is also expected that any 
subcontractor subject to such~ ~ification will generally require substantially similar i~- ification to be submitted 
by its subcontractors. , . (<"' 

Note (4): If the sUbcon actor is a business unit which, pursuant to FAR 30.20i-2(b) a entitled to elect modified contract coverage and to follow 0.401 and 30.402, the clause at 52.230-5, "Disclosure Consisten of coat Accounting Practices," of the Federal Acquisition Regu tion shall be inserted in lieu of thia clause. 

~ .. -Note (5): The terms defined in F 
31.001 shall'have·tha •aae meanings herein. Aa ere defined, •negotiated subcontract" means any subcontract exc t a firmfixed-price subcontract made by a contractor or • ntractor after receiving offers froa at least two persona not sociated with each other or with such contractor or subcontract , providing (1) the solicitation to all competitors is ide tical, (2) price is the only consideration in selecting the 
subcontract~r froa aaonq the competitors solicited, and (3) the lowest offer received in compliance with the solicitation fr m among those solicited ia accepted. 

57. FAR 52.230-4 ADI~~ OF COST ACCOUN'l'INC: STANJ)ARDS 
(SEP 1187) UI:.Lt. I 1:. 

For the purpose of administering the cost Accounting 
standards (CAS) requ~ .. ,n,t:s.-~der this contract, the contractor shall takiJ(hLitaas outlined in paragraphs (a) through (f) of this clause:· 
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) Submit to the cognizant Contractinq Officer a 
descri tion of any accountinq change, the potential impact of 
the cha e on contracts containinq a CAS clause, and if not 
obviousl immaterial, a general dollar magnitude cost impact 
analysis the change which displays the potential shift of 
costs betwe n CAS-covered contracts by contract type (i.e., 
firm-fixed-p ice, incentive, cost-plus-fixed-fee, etc.) and 
other contrac or business activity. As related to CAS-covered 
contracts, the nalysis should display the potential impact of 
funds of the va ous Aqencies/Departments (i.e., Department of 
Enerqy, National eronautics and Space Administration, Army, 
Navy, Air Force, o er Department of Defense, other Government) 
as follows: 

(1) For any anqe in cost accounting practices 
required to comply witH a new CAS in accordance with 
subparagraph (a)(l) and ubdivision (a)(4)(i) of the CAS 
clause, within 60 days (o such other date as may be mutually 
agreed to) after award of contract requiring this chanqe. 

(2) For any chanqe n cost accountinq practices 
proposed in accordance with ~ivision (a)(4)(ii) or 
(a)(4) (iii) of tha CAS claus~.~with subparagraph (a)(l) of 
the Disclosure and consistency ~ost Accounting Practices 
clause, not less than 60 days ( :uch other data aa aay be 
mutually agreed to) before the a ~ive date of tha proposed 
chanqe. 

(3) For any failure to comply with an applicable CAS 
or to follow a disclosed practice aa co amplatad by 
subparaqraph (a)(5) of the CAS clause or subparagraph (a)(4) 
of the Disclosure _and Consistency of cost ccounting Practices 
clause, within 60 day• ·cor such other data aay ba .utually 
agreed to) after the data of aqreamant of no omplianca by the 
contractor. · 

(b) S~it a coat t.pact proposal in the to 
specified by the cognizant contracting Officer vi 
(or such other date u aay be mutually aqraad to) tar the 
data of datar.ination of the adequacy and coaplianc• of a 
chanqe subaitted pursuant to paraqraph (a) of this cl use. If 
the coat t.pact proposal is not s~ittad within the s cified 
time, or any extension qrantad by the cognizant contrac nq 
Officer, an aaount not to exceed 10 percent of each paya t 
made attar that data aay be withheld until such tiae aa a 
proposal has bean provided in the toa and aannar specified 
the cognizant contractinq Officer. 
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c) Aqree to appropriate contract and subcontract 
amen ents to reflect adjustments established in accordance 
with s bparagraphs (a) (4) and (a) (5) ot the CAS clause or with 
subpara aphs (a) (3) or (a) (4) ot the CAS Disclosure and 
Consiste y ot Cost Accounting Practices clause. 

(d) Fo all subcontracts subject either to the CAS clause 
or to the Di closure and Consistency of Coat Accounting 
Practices cla 

(1) so 
letter of award, 

'· used) ; and 

tate in the body of the subcontract, in the 
in both (self-deleting clauses shall not be 

(2) Include e substance of this clause in all 
negotiated subcontract • 

In addition~ within 30 days after award of the 
subcontract, submit the f~~owing information to the 
contractor'• cognizant cont act administration officer for 
transmittal to the contract dminiatration office cognizant ot 
the subcontractor'. facility: a .• .. 

( i) Subcontrac~ a nue and subcontract 
number. · 

(ii) Dollar amoun d date of award. 
(iii) Name of Contr making the award. 
· (iv) Any changes th • ontractor has made or 

proposes to make to accounting practi • that affect prime 
contract or subcontracts containing the CAS clause or 
Disclosure and Consistency of Cost Acco ing Practices clause, 
unless these'chanqes have already been re rted. If award of 

· the subcontract resul~• in aaking one or • e CAS effective tor 
the first tiae, this fact shall also be repo ed. 

(e) Notify the contracting Officer in wri of any 
adjustments required to subcontracts under this ontract and 
agree to an adjustment, based on th-, to thia co tractor'• 
price or estimated coat and fee. Thia notice ia d within 30 
days after proposed subcontract adjustaenta are rec ved and 
shall include a proposal for adjusting the higher ti 
subcontract or the prime contract appropriately. 

(f) ror subcontract• containing the CAS clause, re 
the subcontractor to comply with all Standarda in effect 
date of award or of final agreement on price, as shown on e 
subcontractor's signed certificate of CUrrent coat or Pricin 
Data, whichever is earlier. 
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58. FAR 52.232-9 LIMITATION ON WITHHOLDING OF PAYMENTS 
(APR 1984) 

It more than one clause or Schedule term ot this contract authorizes the temporary withholding of amounts otherwise payable to the Contractor for supplies delivered or services performed, the total of the amounts withheld at any one time shall not exceed the greatest amount that may be withheld under any one clause or Schedule term at that time; provided that this limitation shall not apply to-

(a) Withholding• pursuant to any clause relating to wages or hours of employees; 

(b) Withholding• not specifically provided tor by this 
contract; 

(c) The recovery of overpayments; and 

(d) Any other withholding for which the Contracting 
Officer determines that this limitation is inappropriate. 

59. FAR 52.232-22 LIMITATION OF FUNDS (APR 1984) 

(a) The parties estimate that performance of this 
contract will not cost the Government more than (1) the 
estimated cost specified in the Schedule or, (2) it this is a cost-sharing contract, the Government's state ot the estimated cost specified in the Schedule. The contractor agrees to use 
ita best efforts to perform the work specified in the Schedule and all.obli9ations under this contract within the estimated cost, which, if this is. a coat-sharing contract, includes both 
the Government' • and the Contractor' a share of the cost. 

(b) The Schedule specifies the amount presently available tor payment by the Governaent and allotted tot his contract, 
the ite .. covered, the Governaent'a share of the coat if this is a cost-sharing contract, and the period of performance it is estimated tha allotted amount will cover. Tha parties 
contemplate tbat tha Government will allot additional funds 
incrementally to the contract up to the full estimated cost to the Governaent specified in the Schedule, exclusive of any tee. The Contractor aqreea to perform, or have performed, work on 
the contract up to the point at which the total amount paid and payable by the Government under the contract approximates but 
does not exceed the total amount actually allotted by the 
Government to the contract. 
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(c) The Contractor shall notify the contracting Officer 
in writing whenever it has reason to believe that the costs it 
expects to incur under this contract in the next 60 days, when 

-added to all costs previously incurred, will exceed 75 percent 
of (1) the total amount so far allotted to the contract by the 
Government or, (2) if this is a cost-sharing contract, the 
amount then allotted to the contract by the Government plus the 
Contractor'• corresponding share. The notice shall state the 
estimated amount of additional funds required to continue 
performance of the period specified in the Schedule. 

(d) Sixty days before the end of the period specified in 
.the Schedule, the contractor shall notify the contracting 
Officer in writing of the estimated aaount ot additional funds, 
if any, required to continue timely performance under the 
contract or for any further period specified in the Schedule or 
otherwise agreed upon, and when the funds will be required. 

(e) It, after notification, additional funds are not 
allotted by the end of the period specified in the Schedule or 
another agree-upon date, upon the contractor's written request 
the contracting Officer will terminate this contract on that 
date in accordance with the provisions ot the Termination 
clause of this contract. If the contractor estimates that the 
funds available will allow it to continue to discharge ita 
obligations beyond that date, it may specify a later date in 
its request, and the contracting Officer may terminate this 
contract on that later date. 

(f) Except as required by other provisions ot this 
contract, specifically citing and stated to be an exception to 
this clause-..-· . . 

(1) The Government is not obligated to reimburse the 
Contractor for costa incurred in excess ot the total amount 
allotted by; the Governaent to this contract; and 

(2) The contractor is not obligated to continue 
performance under this contract ( includinq actions under the 
Termination clause of this contract) or otherwise incur costs 
in excess of (i) tbe a.ount tben allotted to tbe contract by 
the Governaent or, (ii) if tbia is a cost-sharing contract, the 

. uount then allotted by the Govermaent to tbe contract plus the 
contractor's corresponding share, until the contracting Officer 
notifies the contractor in writing that the aaount allotted by 
the Government has been increased and specifies an increased 
amount, which shall then constitute the total aaount allotted 
by the Government to this contract. 
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(g) The estimated cost shall be increased to the extent 
that (1) the amount allotted by the Government or, (2) if this 
is a cost-sharinq contract, the amount then allotted by the 
Government to the contract plus the Contractor's correspondinq 
share, exceeds the estimated coat specified in the Schedule. 
If this is a cost-sharinq contract, the increase shall be 
allocated in accordance with the formula specified in the 
Schedule. 

(h) No notice, communication, or representation in any 
form other than that specified in aubparaqraph (!)(2) above, or 
tro• any person other than the Contractinq Officer, shall 
affect the amount allotted by; the Government to this contract. 
In the absence of the specified notice, the Government is not 
obligated to reimburse the Contractor for any coats in excess 
of the total·a•ount allotted by the Government to this 
contract, whether incurred during the course of the contract or 
as a result of termination. 

(i) When and to the extent that the amount allotted by 
the Government to the contract is increased, any coats the 

·Contractor incurs before the increase that are in excess of (l) 
- the a•ount previously allotted by the Government or, (2) it 

this is a coat-sharing contract, the a•ount previously allotted 
by the Government to the contract plus the Contractor'• 
corresponding ahara, shall be allowable to the same extent as 
if incurred afterward, unless the Contracting Officer issues a 
termination or other notice and directs that the increase is 
solely to cover termination or other specified expenses. 

(jt Chanqe orders shall not be considered an 
authorization to axe~ the amount allotted by the Government 
specified in the Schedule, unless they contain a statement 
increasing the amount allotted. 

(k) Nothing in this clause shall affect the right of the 
Government to terminate this contract. If thia contract is 
terminated, the Government and the Contractor shall negotiate 
an equitable.diatribution of all property produced or purchased 
under the contract, baaed upon the ahara of costa incurred by 
each. 

(1) If the Government does not allot sufficient funds to 
allow co•pletion of the work, the Contractor ia entitled to a 
percentage of the fee specified in the Schedule equaling the 
percentage of the completion of the work contemplated by this 
contract. 
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60. FAR 52.232-23 ASSIGNMENT OF CLAIMS (JAN 1986) 

(a) The Contractor, under the Assignment of Claims Act, 
as amended, 31 o.s.c. 3727, 41 o.s.c. 15 (hereafter referred to 
as "the Act"), may assign its rights to be paid amounts due or 
to become due as a result of the performance of this contract 
to a bank, trust company, or other financing institution, 
including any Federal lending agency. The assiqnee under such 
an assignment may thereafter further assiqn or reassiqn its 
right under the original assignment to any type of financing 
institution described in the preceding sentence. 

. (b) Any assignment or reassignment authorized under the 
Act and this clause shall cover all unpaid aaounts payable 
under this contract, and shall not be made to aore than one 
party, except that an assignment or reassignment aay be made to 
one party as agent or trustee for two or more parties 
participating in the financing of this contract. 

(c) The Contractor shall not furnish or disclose to any 
assignee under this contract any classified document (including 
this contract) or information related to work under this 
contract until the Contracting Officer authorizes such action 
in writing. 

61. FAR S2.232-2S PROMPT PAYMENT (AUG 1989) 

Notwithstanding any other payment clause in this contract, 
the Government will make invoice payment• and contract 
financing payments under the terms and condition• specified in 
this clause. Payment shall be considered as beinq made on the 
day a check ~• dated or an electronic funda tranafer ia made. 
Definitions of peitin.nt terms are set forth in 32.902. All 
days referred to in this clause are calendar days, unless 
otherwise specified. The term "foreign vendor• means an 
incorporated concern not incorporated in the United states, or 
an unincorporated concern havinq ita principal place of 
business outaide the United States. 

(a) Invoice Payaenta. 

(1) For purpose• of this clauae, •invoice payment" 
means a Governaent disbursement of moniea to a Contractor under 
a contract or other authorization tor auppliea or aervices 
accepted by the Governaent. Thia includes payaents tor partial 
deliveries that have been accepted by the Government and final 
cost or fee payments where amounts owed have been settled 
between the Government and the contractor. 
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(2) Except as indicated in subparagraph (a) (3) and 
paragraph (c) of this clause, the due date for making invoice 
payments by the designated payment office shall be the later of 
the following two events: 

(i) The lOth day after the designated billing 
office has received a proper invoice froa the Contractor. 

/ 

(ii) The lOth day after Government acceptance of 
supplies delivered or services perforaed by the contractor. on 
a final invoice where the payment amount is subject to contract 
settlement actions, acceptance shall be deemed to have occurred 
on the effective date ot the contract settleaent. However, if 
the designated billinq office tails to annotate the invoice 
with the actual date ot receipt the invoice payment due date 
shall be deemed to be the 30th day attar the date the 
Contractor's invoice is dated, provided a proper invoice is 
received and there is no disagreement over quantity, quality, 
or contractor compliance with contract requirements. 

(l) The due date on contracts tor aeat and meat food 
products, contracts tor perishable agricultural commodities, 
contracts tor dairy products, edible tats or oils, and food 
products prepared froa edible fats or oils, and contracts not 
requirinq submission ot an invoice shall be as follows: 

(i) The due date for meat and meat food products, 
as defined in Section 2(a)(3) ot the Packers and Stockyard Act 
ot 1921 (7 u.s.c. 182(3)) and further defined in Pub. L. 98-181 
to include any edible fresh or frozen poultry meat, any 
perisha~le poultry meat food product, fresh eqqs, and any 
perishable e~q produc~, will be as close as possi~le to, ~ut 
not later than, the 7th day after product delivery. 

(ii) The due date tor perishable agricultural 
commodities, as defined in Section 1(4) ot the Perishable 
Agricultural commodities Act of 19l0 (7 u.s.c. 499a(44)), will 
be as close as possi~le to, but not later than, the lOth day 
attar product_delivery, unless another date is specified in the 
contract. 

(iii) The due date for dairy products, as defined in 
section 111(e) ot the Dairy Production Sta~ilization Act ot 
1963 (7 u.s.c. 4502(e)), edible fats or oils, and food products 
prepared from edible tats or oils, will be as close as possible 
to, but not later than, the lOth day attar the date on which a 
proper invoice has been received. 

(iv) If the contract does not require submission of 
an invoice tor payment (e.g. periodic lease payments), the due 
date will be as specified in the contract. 
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(4) An. invoice is the contractor's bill or written 
request for payment under the contract for supplies delivered 
or services performed. An invoice shall be prepared and 
submitted to the desiqnated billinq office specified in the 
contract. A proper invoice must include the items listed in 
subdivisions (a)(4)(i) through (a)(4)(viii) of this clause. If 
the invoice does not comply with these requirements, then the 
Contractor will be notified of the defect within 7 days after 
receipt of the invoice at the designated billing office (3 days 
tor .. at and meat food products and 5 days tor perishable 

~ agricultural commodities, edible fats or oils, and food 
· producta prepared fro• edible fats or oils). Untimely 

notification will be taken into account in the computation of 
any interest penalty owed the contractor in the manner 
described in ·subparagraph (a) (6) of tbia clause. 

(i) Name and address of the contractor. 

(ii) Invoice date. 

(iii) Contract number or other authorization for 
supplies delivered or services performed (including order 
number and contract line item number). 

(iv) Deacription, quantity, unit of measure, unit 
price, and extended price of auppliea delivered or services 
performed. 

(v) Shippinq and payment terms (e.q., shipment 
number and date of shipment, prompt payment discount terms). 
Bill ot ladi~q n~r and weight of shipment will be shown for 
shipaenta on Government bills of ladinq. 

(vi) Name and address of contractor official to 
whoa payment ia to be sent (muat be the same aa that in the 
contract or in a proper notice of aasiqnaent). 

(vii) Naae (where practicable), title, phone number 
and .. ilinq addreaa of person to be notified in event of a 
defective invoice. 

(viii) Any other information or documentation 
required by other requirements of the contract (such as 
evidence of ahipaent). 

(5) An intereat penalty ahall. be paid automatically by 
the Government, without request from the contractor, if payment 
is not made by the due date and the condition• liated in 
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subdivisions (a) (S)(i) through (a) (5) (iii) ot this clause are 
met, if applicable. An interest penalty shall not be paid on 
contracts awarded to foreign vendors outside the United States 
for work performed outside the United States. 

(i) A proper invoice waa received by the 
designated billing office. 

(ii) A receiving report or other Government 
documentation authorizing payment was processed and there was 
no disagreement over quantity, quality, or contractor 
compliance with any contract term or condition. 

(iii) In the case of a final invoice tor any balance 
of funds due the Contractor for supplies delivered or services 
performed, the amount was not subject to further contract 
settlement actions between the Government and the Contractor. 

(6) The interest penalty shall be at the rate 
established by the Secretary of the Treasury under Section 12 
of the Contract Disputes Act of 1978 (41 u.s.c. 611) that is in 
effect on the day after the due date, except where the interest 

' penalty is prescribed by other governmental authority. This 
rate is referred to as the "Renegotiation Board Interest Rate," 
and it is published in the Federal Register ... !annuallY. on or 
about January 1 and July 1. The interest penalty shall accrue 
daily on the invoice payment amount approved by the Government 
and be compounded in 30-day increments inclusive fro• the first 
day after the due date through the payment date. That is, 
interest accrued at the end of any 30-day period will be added 
to the ~pproved invoice payment amount and be subject to 
interest peniltie• i~ ~ot paid in the succeeding 30-day period. 
If the designated billing office failed to notify the 
contractor of a defective invoice within tb• p•riods prescribed 
in subparaqrapb (a)(4) of this claus•, then th• du• date on the 
corrected invoice will be adjusted by subtracting the number of 
days taken beyond th• prescribed notification of defects 
period. Any inter•st p•nalty owed th• Contractor will be based 
on this adjusted due dat•. Adjust~ents will be made by the 
desiqnated payment ottic• tor errors in calculating interest 
penalties, it requested by the Contractor. 

(i) For th• sol• purpos• of computing an interest 
penalty that might be du• the contractor, Gov•rnment acceptance 
shall be deemed to hav• occurred constructively on the 7th day 
(unless otherwise sp•cified in this contract) after the 
Contractor delivered the supplies or perform•d the services in 
accordance with th• terms and conditions of th• contract, 
unless there is a disagreement over quantity, quality, or 
contractor compliance with a contract provision. In the event 
that actual acceptance occurs within the constructive 
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acceptance period, the determination of an interest penalty 
shall be based on the actual date of acceptance. The 
constructive acceptance requirement does not, however, compel 
Government officials to accept supplies or services, perform 
contract administration functions, or make payment prior to 
fulfilling their responsibilities. 

(ii) The following periods of time will not be 
included in the determination of an interest penalty: 

(A) The period taken to notify the contractor 
of defects in invoices submitted to the Government, but this 

· may not exceed 7 days (3 days for meat and aeat food products 
.. and 5 days tor perishable agricultural commodities, dairy 

products, edible fat or oils, and food products prepared from 
edible fats .Qr oils). 

(B) The period between the detects notice and 
resubmission of the corrected invoice by the Contractor. 

(iii) Interest penalties will not continue to accrue 
after the filinq of a claia tor such penalties under the clause 
at 52.233-1, Disputes, or tor more than 1 year. Interest 
penalties of less than $1.00 need no~ be paid. 

(iv) Interest penalties are not required on payment 
delays due to disagreement between the Government and 
contractor over the payment amount or other issues involving 
contract compliance or on aaounts temporarily withheld or 
retained in accordance with the terms of the contract. Claims 
involving disputes, and any interest that may be payable, will 
be resolved in accordance with the clause at 52.233-1, 
Disputes. · 

(7) An interest penalty shall also be paid 
automatically by the designated payment office, without request 
from the contractor, if a discount for prompt payment is taken 
improperly. The interest penalty will be calculated as 
described in subparaqraph (a) (a) of this clause on the aaount 
of discount taken for the period beginninq with the first day 
after the end of the discount period through the date when the 
contractor ia paid. 

(I) If this contract was awarded on or after october 
1, 1989, a penalty aaount, calculated in accordance with 
requlations issued by the Office of Management and Budget, 
shall be paid in addition to the interest penalty amount if the 
contractor--

(i) Is owed an interest penalty; 
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(ii) Is not paid the interest penalty within 10 
days after the date the invoice amount ia paid; and 

(iii) Makes a written demand, not later than 40 days after the date the invoice amount is paid, that the aqency pay such a penalty. 

(b) contract Financinq Payments 

(1) For purposes of this clause, •contract financing payment• means a Government disbursement of monies to a 
Contractor under a contract clause or other authorization prior to acceptance of supplies or services by the Government. 
Contract financinq payments include advance payments, proqress payments baaed on coat under the clause at S2.232-16, Proqress Payments, proqresa payments baaed on a percentaqe or ataqe of completion (32.102(e)(1)) other than those made under the clause at 52.232-S, Payments Under Fixed-Price Construction 
contracts, or the clause at 52.232-10, Payments Under 
Fixed-Price Architect-Enqineer Contracts, and interim payments on coat type contracts. 

(2) For contracts that provide for contract financinq, requests for payment shall be submitted to the designated 
billinq office as specified in this contract or as directed by the Contractinq Officer. Contract financinq payments shall be made on the (insert day as prescribed by Aqency head; if not prescribed, insert 30th day) day after receipt of a proper 
contract financinq request by the designated billinq office. 
In the event that an audit or other review of a specific 
financinq reguest is required to ensure compliance with the 
terms and conditions 4~ the contract, the desiqnated payment 
office is not compelled to make payment by the due date 
specified. 

(3) For advance payments, loans, or other arranqements 
that do not involve recurrent submissions of contract financinq 
requests, payment shall be made in accordance with the 
correspondinq contract terms or as directed by the Contractinq 
Officer. 

(4) Contract financinq payments shall not be assessed 
an interest penalty for payment delays. 

(e) If this contract contains the clause at S.213-1, Fast 
Payment Procedure, payments will be made within lS days after 
the date of receipt of the invoice. 
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62. FAR 52.233-1 DISPUTES ALTERNATE I (APR 1984) 

(a) This contract is subject to the contract Disputes Act ot 1978 (41 u.s.c. 601-613) (the Act). 

(b) Except as provided in the Act, all disputes arising under or relating to this contract shall be resolved under this clause. 

(c) •claim,• as used in this clause, aeana a written demand or a written assertion by one of the contracting parties . seeking, as a matter of right, the payment of money in a sum certain, the adjustment or interpretation of contract terms, or other relief arising under or relating to this contract. A claim arising under a contract, unlike a claim relating to that contract, ia~a claia that can be resolved under a contract clause that provides for the relief sought by the claimant. However, a written demand or written assertion by the 
Contractor seeking the payment of •oney exceeding $50,000 is not a claim under the Act until certified aa required by subparagraph (d)(2) below. A voucher, invoice, or other routine request for payment that is not in dispute when submitted is not a claim under the Act. The submission may be converted to a claim under the Act, by co•plying with the submission and certification requirements of this clause, if it is disputed either as to liability or amount or is not acted upon in a reasonable time. 

(d) (1) A claim by the Contractor shall be made in writing and submitted to the contracting Officer for a written decisiqn. A ~laim by the Government against the Contractor shall be sub~ect to • ~itten decision by the Contracting Officer. 

(2) For Contractor claima exceeding $50,000, the Contractor shall submit with the claim a certification that--

(i) The claia is aade in good faith; 

(li) Supporting data are accurate and coaplete to the beat of the contractor's knowledge and belief; and 

(iii) The aaount requested accurately reflects the contract adjustment for which the Contractor believes the Government is liable. 

(3) (i) If the Contractor is an individual, the certification shall be executed by that individual. 
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(ii) If the Contractor is not an individual, the 
certification shall be executed by--

(A) A senior company official in charqe at the 
contractor's plant or location involved; or 

(B) An officer or qeneral partner of the 
Contractor having overall responsibility for the conduct of the 
Contractor's affairs. 

(e) For Contractor claims of $50,000 or leas, the 
Contracting Officer must, if requested in writing by the 
contractor, render a decision within 60 days of the request. 
For Contractor-certified claiaa over $50,000, the Contractinq 
Officer must, within 60 days, decide the claia or notify the 
Contractor of the date by which the decision will be made. 

(f) The Contracting Officer's decision shall be final 
unless the Contractor appeals or files a suit as provided in 
the Act. 

(g) The Government shall pay interest on the amount found 
due and unpaid from (1) the date the Contracting Officer 
receives the claia (properly certified if required), or (2) the 
date payment otherwise would be due, if that date is later, 
until the date of payment. Simple interest on claims shall be 
paid at the rate, fixed by the Secretary of the Treasury as 
provided in the Act, which is applicable to the period durinq 
which the Contracting Officer receives the claim and then at 
the rate applicable for each 6-month period as fixed by the 
Treasu~ Sec~•tary during the pendency of the claim. 

. . 
(h) The Contractor shall proceed diligently with 

performance of this contract, pending final resolution of any 
request for relief, claia, appeal, or action arising under or 
relating to the contract, and comply with any decision of the 
Contracting Officer. 

63. FAR 52.233-3 PROTEST AFTER AWARD ALTERNATE 1 (JUN 1985) 

(a) Upon receipt of a notice of protest (as defined in 
33.101 of the FAR) the contracting Officer .. y, by written 
order to the Contractor, direct the Contractor to atop 
performance of the work called for by this contract. The order 
shall be specifically identified as a atop-work order issued 
under this clause. Upon receipt of the order, the Contractor 
shall immediately comply with ita terms and take all reasonable 
steps to ainiaize the incurrence of costa allocable to the work 
covered by the order during the period of work stoppage. Upon 
receipt of the final decision in the protest, the Contractinq 
Officer shall either--

FDC-G 
92 



(1) Cancel the stop-work order; or 

(2) Terminate the work covered by the order as 
provided in the Termination clause ot this contract. 

(b) It a stop-work order issued under this clause is 
canceled either before or attar a final decision in the 
protest, the Contractor shall resume work. The Contracting 
ottice shall make an equitable adjustment in the delivery 
schedule, the estimated cost, the tee, or a combination 

_thereof, and in any other terms ot the contract may be affected 
and the contract shall be modified, in writing, accordingly, 
it--

(1) The stop-work order results in an increase in the 
time required tor, or in the contractor's cost properly 
allocable to, the performance of any part of this contract; and 

(2) The Contractor requests an adjustment within 30 
days attar the end of the period of work stoppage; provided, 
that if the contracting Officer decides the facts justify the 
action, the Contracting otticer may receive and act upon the 
request at any time before final payment under this contract. 

(c) If a stop-work order is not canceled and the work 
covered by the order is terminated tor the convenience of the 
Government, the Contractinq Officer shall allow reasonable 
costs resulting troa the atop-work order in arriving at the 
termination settlement. 

(d)~ If a •top-work order is not canceled and the work 
covered by t~e order is_ terminated for default, the Contractinq 
Officer shall allow, by equitable adjustment or otherwise, 
reasonable costs resulting from the stop-work order. 

(e) The Government's rights to terminate this contract at 
any time are not affected by action taken under this clause. 

· 64. DEAR 952.235-70 KEY PERSONNEL (APR 1984) 

The personnel specified below are considered to be 
essential to the work beinq performed hereunder. Prior to 
divertinq any of the specified individuals to other programs, 
the Contractor shall notify the contractinq Officer reasonably 
in advance and shall su~it justification (includinq proposed 
substitutions) in sufficient detail to permit evaluation of the 
impact on the proqr... No diversion shall be aade by the 
contractor without the written consent of.the Contracting 
Officer: Provided, that the contracting Officer may ratify in 
writing such diversion and such ratification shall constitute 
the consent ot the Contracting Officer required by this clause. 
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The list below may be amended from time to time durinq the course of the contract to either add or delete personnel, as appropriate. 

Title 

contract Ma~aqer 

Fire Chief 

Assistant Chief, Operations* 
*To be subsequently named. 

Richard W. ruttle 

Douglas R. Macponald 

65. FAR 52.237-2 PROTECTION OF GOVERNMEN'l' BUILDINGS, EQUIPMENT, AND VEGETATION (APR 1984) 

The Contractor shall use reasonable care to avoid damaqinq existinq buildinqs, equipment, and veqetation on the Government installation. It the contractor's failure to use reasonable care causes damaqe to any of this property, the contractor shall replace or repair the damaqe at no expense to the Government as the contractinq Officer directs. It the Contractor tails or refuses to make such repair or replacement, the contractor shall be liable tor the cost, which .. Y be deducted from the contract price. 

66. FAR 52.237-3 CONTINUITY OF SERVICES (APR 1984) 

(a) The Contractor recognizes that the services under this contract are vital to the Government and •ust be continued without inter:uption and that, upon contract expiration, a successor, either tlie Government or another Contractor, may continue thea. The Contractor aqrees to (1) furnish phase-in traininq and (2) exercise its best efforts and cooperation to effect an orderly and efficient transition to a successor. 

(b) The contractor shall, upon the contractinCJ Officer's written notice, (1) furnish phase-in, phase-out services tor up to 60 days attar this contract expires and (2) negotiate in qood faith a plan with a successor to determine the nature and extent ot phase-in, phase-out services required. The plan shall specify a traininCJ proqraa and a date tor tranaferrinq responsibilities tor each division ot work described in the plan, and shall be subject to the contractinCJ Officer's approval. The Contractor shall provide sufficient experienced personnel durinq the phase-in, phase-out period to ensure that the services called tor by this contract are maintained at the required level ot proficiency. 
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(c) The Contractor shall allow as many personnel as 
practicable to remain on the job to help the successor maintain 
the continuity and consistency of the services required by this 
contract. The Contractor also shall disclose necessary 
personnel records and allow the successor to conduct onsite 
interviews with these employees. If selected employees are 
aqreeable to the chanqe, the Contractor shall release them at a 
mutually aqreeable date and negotiate transfer of their earned 
frinqe benefits to the successor. · 

(d) The Contractor shall be reimbursed for all reasonable 
phase-in, phase-out costs (i.e., costs incurred within the 

., agreed period after contract expiration that result fro• 
:phase-in, phase-out operations) and a fee (profit) not to 

exceed a pro rata portion of the fee (profit) under this 
contract. 

67. FAR 52.242-1 NOTICE OF INTENT TO DISALLOW COSTS (APR 1984) 

(a) Notwithstanding any other clause of this contract--

( 1) The contracting ott icer .. y at any time issue to 
· the contractor a written notice of intent to disallow specified 

costs incurred.or planned tor incurrence under this contract 
that have been determined not to be allowable under the 
contract terms; and 

(2) ~he contractor may, after receiving a notice under 
subparagraph (1) above, sul:mlit a written response to the 
contracting Officer, with justification for allowance of the 
costs. ,.If th.e Contractor does respond within •o days, the 
Contracting Officer shall, within •o days of receiving the 

• response, either aake a written withdrawal of the notice or 
issue a written decision. 

(b) Failure to issue a notice under this Notice of Intent 
to Disallow Costs clause shall not affect the Government's 
rights to take exception to incurred costs. 

68. FAR 52. 243-2 CBAifGES--OOST-REIMBURSEMEIIT ALTERNATE I 
(AUG 1987) 

(a) The Contracting Officer may at any time, by written 
order, and without notice to the sureties, if any, make changes 
within the general scope of this contract in any one or more of 
the following: 

(1) Description of services to be performed. 

(2) Time of performance (i.e., hours of the day, days 
of the week, etc.). 
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(3) Place of performance of the services. 

(b) I! any such change cause an increase or decrease in 
the estimated cost of, or the time required !or, performance of 
any part of the work under this contract, whether or not 
changed by the order, or otherwise affects any other terms and 
conditions of this contract, the Contractinq Officer shall make 
an equitable adjustment in the (1) estimated coat, delivery or 
completion schedule, or both; (2) amount of any fixed tee; and 
(3) other affected terms and shall modify the contract 
accordinqly. 

(c) The Contractor must assert ita riqht to an adjustment 
under this clause within 30 days from the data of receipt of 
the written order. However, it the contractinq Officer decides 
that the facta justify it, the Contractinq Officer •ay receive 
and act upon a proposal submitted before final payment of the 
contract. 

(d) Failure to aqrea to any adjustment shall be a dispute 
under the Disputes clause. However, nothinq in this clause 

_ shall excuse the contractor from proceedinq with the contract 
as changed. 

(e) Notwithstanding the terms and conditions of paragraphs 
(a) and (b) above, the estimated coat of this contract and, if 
this contract is incrementally funded, the funds allotted tor 
the performance of this contract, shall not be increased or 
considered to be increased except by specific written 
modification of the contract indicating the new contract 
estima~ed co~t and, of this contract ia incrementally funded, 
the new amount allotta~ to the contract. Until this 
modification is made, the contractor shall not be obligated to 
continue performance or incur costa beyond the point 
established in the Limitation of coat or Limitation of FUnds 
clause of this contract. 

69. FAR 52.244-2 StJBCONTRACTS (COST-REIMBURSEMENT AND LE'rl'ER 
CONTRACTS) (JUL 1985) 

(a) •SUbcontract,• aa used in this clause, includes but is 
not limited to purchase orders, and changes and aodifications 
to purchase orders. The Contractor shall notify the 
Contracting Officer reasonably in advance of entering into any 
subcontract it--

(1) The proposed subcontract is of the 
cost-reimbursement, time-and-materials, or labor-hour type; 
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(2) The proposed subcontract is fixed-p~ice and 
exceeds either $25,000 or 5 percent ot the total estimated cost 
ot this contract; 

(3) The proposed subcontract has experimental, 
developmental, or research work as one ot its purposes; or 

(4) This contract is not a facilities contract and the 
proposed subcontract provides tor the fabrication, purchase, 
rental, installation, or other acquisition of special test 
equipment valued in excess of $10,000 or ot any it ... of 
facilities. 

(b) (1) In the case of a proposed subcontract that (i) is 
of the cost-reimbursement, time-and-materials, or labor-hour 
type and is estimated to exceed $10,000, including any tea, 
(ii) is proposed to exceed $100,000, or (iii) is one of a 
number of subcontracts with a sinqle subcontractor, under this 
contract, for the same or related supplies or services that, in 
the aqgreqate, are expected to exceed $100,000, the advance 
notification required by paragraph (a) above shall include the 
information specified in subparagraph (2) below. 

(2) (i) A description of the· supplies or services to 
be subcontracted. 

(ii) Identification of the type of subcontract to 
be used. 

(iii) Identification of the proposed subcontractor 
and an explanation of why and how the proposed subcontract was 
selected, includi~q the competition obtained. 

(iv) The proposed subcontract price and the 
Contractor's coat or price analysis. 

(v) The subcontractor's current, complete, and 
accurate cost or pricing data and Certificate of CUrrent Cost 
or Pricing Data, if required by other contract provisions. 

(vi) The subcontractor's Disclosure Statement or 
.. Certificate relating to Cost Accountinq Standards when such 

data are required by other provisions of this contract. 

(vii) A neqotiation memorandua reflectinq--

(A) The principal elements of the subcontract 
price neqotiations; 

(B) The most siqnificant consideration 
controllinq establishment of initial or revised prices; 
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(C) The reason cost or pricing data were or were not required; 

(D) The extent, if any, to which the 
Contractor did not rely on the subcontractor's cost or pricing data in determining the price objective and in negotiating the final price; 

(E) The extent to which it was recoqnized in the negotiation that the subcontractor's coat or pricing data were not accurate, complete, or current; the action taken by the Contractor and the subcontractor; and the effect of any such defective data on the total price negotiated; 

(F) The reasons for any significant difference between the contractor's price objective and the price 
negotiated; and 

(G) A complete explanation of the incentive 
·fee or profit plan when incentives are used. The explanation shall identify each critical performance element, management 
decisions used to quantify each incentive element, reasons for -the incentives, and a summary of all.trade-off possibilities considered. 

(c) The Contractor shall obtain the Contracting Officer's written consent before placing any subcontract for which 
advance notification is required under paragraph (a) above. However, the Contracting Officer may ratify in writing any such subcontract. Ratification shall constitute the consent of the 
contracting O~ficer. 

~ ~ 

(d) If the contractor has an approved purchasing system 
and the subcontract is within the scope of such approval, the 
contractor may enter into the subcontracts described in 
subparagraphs (a)(l) and (a)(2) above without the consent of 
the contracting Officer, unless this contract is for the 
acquisition of major systems, subsystems, or their components. 

(e) Even if the Contractor'• purchasing ayat .. has been 
approved, the Contractor shall obtain the Contracting Officer's 
written consent before placing subcontracts that have been 
selected for special surveillance and identified in the 
Schedule of this contract. 
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(f) Unless the consent or approval specifically provides 
otherwise, neither consent by the Contracting Officer to any 
subcontract nor approval of the Contractor's purchasing system 
shall constitute a determination (l) of the acceptability of 
any subcontract terms or conditions, (2) of the allowability of 
any cost under this contract, or (3) to relieve the Contractor 
ot any responsibility tor performing this contract. 

(g) No subcontract placed under this contract shall 
provide tor payment on a coat-plus-a-percentage-of-cost basis, 
and any tee payable under coat-reimbursement type subcontracts 
shall not exceed the tee liaitationa in paragraph 15.903(d) of 
the Federal Acquisition Regulation (FAR). 

(h) The Contractor shall give the Contracting Officer 
imaediate written notice of any action or suit tiled and prompt 
notice of any claia aade against the contractor by any 
subcontractor or vendor that, in the opinion of the contractor, 
may result in litigation related in any way to this contract, 
with respect to which the contractor aay be entitled to 
reimbursement troa the Government. 

(i) (1) The contractor shall insert in each price 
redetermination or incentive price revision subcontract under 
this contract the substance of the paragraph "Quarterly 
liaitation on payments statement• of the clause at 52.216-5, 
Price Redetermination--Prospective, 52.216-6, Price 
Redetermination--Retroactive, 52.216-16, Incentive Price 
Revision--Fir. Target, or 52.216-17, Incentive Price 
Revision--successive Targets, as appropriate, aodified in 
accordance with the paragraph entitled "Subcontracts" of that 
clause~ 

(2) Additionally, the Contractor shall include in 
each cost-reiaburseaent subcontract under this contract a 
requirement that the subcontractor insert the substance of the 
appropriate aodified subparagraph referred to in subparagraph 
(1) above in each lower tier price redeteraination or incentive 
price revision subcontract under that subcontract. 

(j) To facilitate ... 11 business participation in 
subcontracting, the contractor agree• to provide proqreas 
payment• on subcontract• under this contract that are 
fixed-price subcontract• with saall business concern• in 
conformity with the standards for custoaary progress payments 
stated in FAR 32.502-1 and 32.504(!), as in effect on the date 
of this contract. The Contractor further agrees that the need 
for such progress payments will not be considered a handicap or 
adverse factor in the award of su~contracta. 
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(k) The Government reserves the right to review the Contractor's purchasing system as set forth in FAR Subpart 44.3. 

70. FAR 52.244-5 COMPETITION IN SUBCONTRACTING (APR 1984) 

The Contractor shall select subcontractors (including suppliers) on a competitive basis to the maximum practical extent consistent with the objectives and requirements of the contract. 

71. DEAR 952.245-5 GOVERNMENT PROPERTY (COST REIMBURSEMENT, TIME-AND-MATERIAL, OR LABOR-HOUR CONTRACTS) (JAN 1986) 

(a) Government-furnished property. 

(1) The tara •contractor's managerial personnel,• as used in paragraph (g) of this clause, means any of the Contractor's directors, officers, managers, superintendents, or equivalent representatives who have supervision or direction of--

(i) All or substantially all of the Contractor's business; 

(ii) All or substantially all of the contractor's operation at any on• plant, or separate location at which the contract is being performed; or 

(iii) A separate and complete major industrial operation connected with performing this contract. ¥ ~ -
(2) The Government shall deliver to the contractor, for use in connection with and under the terms of this contract, the Government-furnished property described in the Schedule or specifications, together with such related data and information as the contractor may request and as may be reasonably required tor the intended use of the property (hereinafter referred to aa "Government-furnished property"). 
(3) The delivery or performance dates tor this contract are.based upon the expectation that 

Government-furnished property suitable tor use will be delivered to the Contractor at the times stated in the Schedule or, if not so stated, in sufficient time to enable the Contractor to meet the contract's delivery or performance dates. 

(4) If Government-furnished property is received by the Contractor in a condition not suitable for the intended use, the Contractor shall, upon receipt, notify the Contracting 
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Officer, detailing the facts, and, as directed by the Contracting Officer and at Government expense, either effect repairs or modification or return or otherw!se dispose of the property. After completing the directed action and upon written request of the Contractor, the Contracting Officer shall make an equitable adjustment as provided in paragraph (h) of this clause. 

(5) If Government-furnished property ia not delivered to the Contractor by the required time or tiaea, the contracting Officer shall, upon the contractor'• timely written request, make a determination of the delay, if any, caused the contractor and shall make an equitable adjustaent in accordance • with paragraph (b) of this clause. 

(b) Changes in Government-furniahed property. 
(1) The contracting Officer may, by written notice, (i) decrease the Government-furniahed property provided or to be provided under thia contract or (ii) aubatitute other Government-furnished property tor the property to be provided by the Government or to be acquired by the contractor for the Government under thia contract. The Contractor ahall promptly take auch action •• the Contracting Officer may direct regarding the removal, shipment, or diapoaal of the property covered by thia notice. 

( 2) ~pon the Contractor' • written requeat, the contracting Officer aball make an equitable adjuatment to the contract in accordance with paragraph (h) of thia clause, if the Government baa agreed in the Schedule to make such property availabl• for performing thia contract and there is any-- · · 

(i) Deer•••• or subatitution in tbia property pursuant to aubparagraph (b) (1) above; or 

(ii) Withdrawal of authority to usa property, if provided under any other contract or lease. 
(C) Title. 

(1) The Governaant shall retain title to all Governaant-furniahad property. 

(2) Title to all property purchaaed by the contractor for which the contractor ia entitled to be raiaburaed •• a direct item of cost under this contract shall paaa to and vest in the Government upon the vendor's delivery ot auch property. 
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(3) Title to all other property, the cost of which is 
reimbursable to the Contractor, shall pass to and vest in the 
Government upon--

(i) Issuance of the property for use in contract 
performance; 

(ii) Commencement of processing of the property or 
use in contract performance; or 

(iii) Reimbursement of the cost of the property by 
the Government, whichever occurs first. 

(4) All Government-furnished property and all property 
acquired by the Contractor, title to which vests in the 
Government under this paraqraph (collectively referred to as 
"Government property"), are subject to the provisions of this 
clause. Title to Government property shall not be affected by 
its incorporation into or attachment to any property not owned 
by the Government, nor shall Government property become a 
fixture or lose its identity as personal property by being 
attached to any real property. 

(d) Use of Government property. 

The Government property shall be used only for 
performing this contract, unless otherwise provided in this 
contract or approved by the Contracting Officer. 

(e) Property administration. 
~ 

(1) 'The contractor shall be responsible and 
accountable for all Government property provided under this 
contract and shall comply with Federal Acquisition Requlation 
(FAR) Subpart 45.5 and DOE Acquisition Requlation Subpart 945.5 
as in effect on the date of this contract~ 

(2) The Contractor shall establish and maintain a 
proqram for the use, maintenance, repair, protection, and 
preservation-of Government property in accordance with sound 
business practice and the applicable provisions of FAR Subpart 
45.5 and DOB Acquisition Requlation Subpart 945.5. 

(3) If damaqe occurs to Government property, the risk 
ot which has been assumed by the Government under this 
contract, the Government shall replace the items or the 
contractor shall make such repairs as the Government directs. 
However, it the Contractor cannot effect such repairs within 
the time required, the contractor shall dispose of the property 
as directed by the Contracting Officer. When any property for 
which the Government is responsible is replaced or repaired, 

FDC-H 
102 



the Contracting Officer shall make an equitable adjustment in 
accordance with paraqr~ph (h) of this clause. 

(f) Access. 

The Government and all its designees shall have access 
at all reasonable times to the premises in which any Government 
property is located tor the purpose ot inspectinq the 
Government property. 

(q) Limited risk of loss. 

_ (1) The Contractor shall not be liable tor loss or 
-destruction of, or damaqe to, the Governaent property provided 

under this contract or tor expenses incidental to such loss, 
destruction,-or damaqe, except as provided in subparagraphs (2) 
and (3) below. 

(2) The contractor shall be responsible tor loss or 
destruction of, or damage to, the Government property provided 
under this contract (including expenses incidental to such 
loss, destruction, or damaqe)--

(i) That results from a risk expressly required to 
be insured under this contract, but only to the extent of the 
insurance required to be purchased and maintained or to the 
extent of insurance actually purchased and maintained, 
whichever is-qreater; 

(ii) That results from a risk that is in fact 
covered by insurance or tor which the Contractor is otherwise 
reimbursed, but only to the extent of such insurance or 
reimbursement; · · 

(iii) For which the Contractor is otherwise 
responsible under the express teras of this contract; 

(iv) That results troa willful misconduct or lack 
ot good faith on the part of the contractor's aanaqerial 
personnel; or 

(v) That results froa a failure on the part of the 
- contractor, due to willful aisconduct or lack of good faith on 

the part of the contractor's manaqerial personnel, to establish 
and administer a proqraa or syat .. tor the control, use, 
protection, preservation, maintenance, and repair of Government 
property as required by paraqraph (e) of this clause. 

(3) (i) If the Contractor tails to act as provided by 
subdivision (q)(2)(v) above, after being notified (by certified 
mail addressed to one of the contractor's managerial personnel) 
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of the Government's disapproval, withdrawal of approval, or 
nonacceptance of the system or proqram, it shall be 
conclusively presumed that such failure was due to willful 
misconduct or lack of qood faith on the part of the 
Contractor's manaqerial personnel. 

(ii) In such event, any loss or destruction of, or 
damaqe to, the Governaent property shall be presumed to have 
resulted from such failure unless the Contractor can establish 
by clear and convincinq evidence that such loss, destruction, 
or damaqe--

(A) Did not result froa the contractor'• 
failure to maintain an approved program or system; or 

(B) occurred while an approved program or 
system was maintained by the Contractor. 

(4) If the contractor transfers Government property to 
the possession and control of a subcontractor, the transfer 
shall not affect the liability of the Contractor for loss or 
destruction of, or damage to, the property as set· forth above. 

~ However, the contractor •hall require the aubcontractor to 
assume the risk of, and be responsible for, any loss or 
destruction ot, or damage to, the property while in the 
subcontractor's possession or control, except to the extent 
that the subcontract, with the advance approval of the 
Contracting Officer, relieves the subcontractor from such 
liability. In the absence of such approval, the subcontract 
shall contain appropriate provisions requirinq the return ot 
all Government property in as good condition as when received, 
except ~or raason&ble wear and tear or tor its use in 
accordance with the provisions of the prime contract. 

(5) Upon losa or destruction ot, or daaage to, 
Government property provided under this contract, the 
contractor shall so notify the contracting Officer and shall 
communicate with the los• and salvage organization, it any, 
designated by the Contracting Officer. With the assistance of 
any such organization, the Contractor shall ~ake all reasonable 
action to protect the Government property froa further damaqe, 
separate the daaaged and undamaged Government property, put all 
the affected Government property in the best possible order, 
and furnish to the contracting Officer a statement ot--

(i) The lost, destroyed, or damaged Government 
property; 

(ii) The tiae and origin of the loss, destruction, 
or damage; 
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(iii) All known interests in commingled property of which the Government property is a part; and 

(iv) The insurance, if any, covering any part of or interest in such commingled property. 

(6) The Contractor •hall repair, renovate, and take such other action with respect to damaged Government property . as the Contracting Officer directs. It the Government property is destroyed or damaged beyond practical repair, or is damaged _ and so commingled or combined with property of others (including the Contractor's) that separation is impractical, the Contractor may, with the approval ot and s\ll:)ject to any conditions imposed by the Contracting Officer, sell such property for the account of the Government. such sales may be made in order to ainimize the loss to the Government, to permit the resumption ot business, or to accomplish a similar purpose. The contractor shall be entitled to an equitable adjustment in the contract price tor the expenditures made in performing the obligations under this subparagraph (g)(6) in accordance with paragraph (h) of this clause. However, the Government may . directly reimburse the loss and salvage organization for any of their charges. The Contracting Officer aball give due regard to the contractor'• liability under this paragraph (9) when making any such equitable adjustment. 

(7) The contractor shall not be reimbursed tor, and shall not include as an it .. ot over head, tba cost ot insurance or ot any reserve covering risk of loss or destruction of, or damage to, Government property, except to the extent that the Government may have expressly required the contractor to carry auc.b insurance under another provision of this contract. 

(8) In the avant the contractor is reimbursed or otherwise compensated tor any loss or destruction of, or damaqe to, Government property, the Contractor shall usa the proceeds to repair, renovate, or replace the lost, destroyed, or damaged Government property or shall otherwise credit the proceeds to, or equitably·· raiabursa, the Government, as directed by the contracting Officer. 

(9) The contractor shall do nothing to prejudice the Government's rights to recover against third parties for any loss or destruction of, or damaqa to, Government property. Upon the request of the Contracting Officer, the Contractor shall, at the Government's expense, furnish to the Government all reasonable assistance and cooperation (including the prosecution of suit and the execution of instruments of assignment in favor of the Government) in obtaining recovery. In addition, where a subcontractor has not been relieved from 
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liability for any loss or destruction of, or damage to, 
Government property, the Contractor shall enforce tor the 
benefit of the Government the liability of the subcontractor 
for such loss, destruction, or damage. 

(h) Equitable adjustment. 

When this clause specifies an equitable adjustment, it 
shall be made to any affected contract provision in accordance 
with the procedures of the Changes clause. When appropriate, 
the Contracting Officer may initiate an equitable adjustment in 
favor of the Government. The right to an equitable adjustment 
shall be the Contractor'• exclusive remedy. The Government 
shall not be liable to suit tor breach of contract tor--

(1) Any delay in delivery of Govarnaent-turnished 
property; 

(2) Delivery of Government-furnished property in a 
condition not suitable for its intended usa; 

(3) A decrease in or substitution of 
Government-furnished property; or 

(4) Failure to repair or replace Government property 
tor which the Government is responsible. 

(i) Final accountingaqraph (h) of this clause may properly 
include restoration or rehabilitation costs. 

(k)· Co11111Wnications. 

All communications under this clause shall be in 
writing. 

(l) overseas contracts. 

If this contract is to be pertoraed outside the United 
States of Aaarica, its territories, or possessions, the words 
"Government• and "Govarnaent-turnished• (wherever they appear 
in this clause) shall be construed as •united States 
Government• and •united States Government-furnished,• 
respectively. 

72. FAR 52.246-5 INSPECTION OF SERVICES - COST-REIMBURSEMENT 
(APR 1984) 

(a) Definition. •services• as used in this clause, 
includes services performed, workmanship, and material 
furnished or used in performing services. 
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(b) The Contractor shall provide and maintain an inspection system acceptable to the Government covering the services under this contract. Complete records of all inspection work performed by the Contractor shall be maintained and aade available to the Government during contract performance and for as long afterwards as the contract requires. 

. (c) The Government has the right to inspect and test all · services called for by the contract, to the extent pra~ticable at all places and times during the tara of the contracc. The _ Governaant shall perform inspections and tests in a manner that will not unduly delay the work. 

(d) If any of the services performed do not conform with contract requirements, the Government may require the Contractor to perform the services again in conformity with contract requirements, for no additional fee. When the detects in services cannot be corrected by reperformance, the Government may (1) require the Contractor to take necessary action to ensure that future performance conforms to contract requirements and (2) reduce any tee payable under the contract to reflect the reduced value of the services performed. 

(e) If the contractor fails to promptly parfora the services again or take the action necessary to ensure future performance in conformity with contract requirements, the Governaant may (1) by contract or otherwise, perform the services and reduce any fee payable by an amount that is equitable under the circumstances or. (2) terainate the contract tor default. ,. 

73. FAR 52.246-25 LIMITATION OF LIABILITY-SERVICES (APR 1984) 
(a) Except as provided in paragraphs (b) and (c) below, and except to the extent that the Contractor is expressly responsible under this contract for deficiencies in the services required to be performed under it (including any materials furnished in conjunction with those services), the Contractor shall not be liable for loss of or daaage to property of tbe Government that (1) occur• after Government acceptance of service• performed under tbi• contract and (2) result• froa any defects or deficiencies in tbe services performed or materials furnished. 

(b) The limitation of liability under paragraph (a) above shall not apply when a defect or deficiency in, or the Government's acceptance of, services performed or materials furnished results from willful misconduct or lack of' good faith on the part of any of the Contractor's managerial personnel. The term •contractor's managerial personnel,• as used in this 
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clause, means the contractor's directors, officers, and any of the contractor's manaqers, superintendents, or equivalent 
representatives who have supervision or direction of--

(1) All or substantially all of the Contractor's business; 

(2) All or substantially all of the contractor's operations at any one plant, laboratory, or separate location at which the contract is beinq performed; or 

(3) A separate and complete major industrial operation connected with the performance of this contract. 

(c) If the Contractor carries insurance, or has 
established a reserve tor self-insurance, coverinq liability tor loss or damaqe suffered by the Government throuqb the 
Contractor's performance of services or furnishinq of materials under this contract, the Contractor shall be liable to the 
Government, to the extent of such insurance or reserve, for loss of or damaqe to property of the Government occurrinq after Government acceptance of, and resultinq fro• any defects and deficiencies in, services performed or materials furnished 
under this contract. 

(d) The Contractor shall include this clause, including this paraqrapb (d), supplemented as necessary to reflect the relationship of the contractinq parties, in all subcontracts over $2S,OOO. 

74. FAR 52.2~7-34 F.O.B. DESTINATION (NOV 1991) 

(a) The term "f.o.b. destination," as used in this clause means: 

(1) Free of expense to the Government, on board the 
carrier's conveyance, at a specified delivery point where the 
consiqnee's facility (plant, warehouse, store, lot, or other 
location to which shipment can be made) is locatedJ and 

(2) Supplies shall be delivered to the destination consiqnee's wharf (if destination is a port city and supplies 
are tor export), warehouse unloadinq platform, or receivinq dock, at the expense ot the contractor. The Government shall 
not be liable for any delivery, storaqe, deaurraqe, 
accessorial, or other charqes involved before the actual 
delivery (or "constructive placement" as defined in carrier 
tariffs) or the supplies to the destination, unless such 
charqes are caused by an act or order of the Government acting in its contractual capacity. If rail carrier is used, supplies shall be delivered to the specified unloadinq platform of the 
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consiqnee. If motor carrier (including "piggyback") is used, supplies shall· be delivered to truck tailgate at the unloading platform of the consiqnee, except when the supplies delivered meet the requirements of Item 568 of the Material Motor Freight Classification for "heavy or bulky freight". When supplies meeting the requirements of the referenced It .. 568 are delivered, unloading (including movement to the tailgate) shall be performed by the consiqnee, with assistance from the truck driver, if requested. If the Contractor uses rail carrier or freight forwarder for less than carload shipments, the Contractor shall assure that the carrier will furnish tailgate 'delivery, when required, if transfer to truck is required to complete delivery to consignee. 

(b) The contractor shall--

(1) (i) Pack and mark the shipment to comply with contract specifications; or 

(ii) In the absence of specifications, prepare the shipment in conformance with carrier requireaenta; 

(2) Prepare and distribute commercial billa of lading; 
(3) Deliver the shipment in good order and condition to the point of delivery specified in the contract; 

(4) Be responsible for any loss of and/or damage to the goods occurring before receipt ot the shipment by the consiqnee at the delivery point specified in the contract; 

~ (5) ~ni•h a delivery schedule and designate the mode of delivering carrier; and 

(6) Pay and bear all charges to the specified point of delivery. 

75. FAR 52.249-6 TERMINATION (OOST•REIMBURSEMENT) (MAY 1986) 
(a) The Govenment may terminate performance ot work under - this contract in whole or, troa time to time, in part, if--

(1) The contracting Officer determines that a termination ia in the Government's interest; or 

(2) The contractor defaults in pertoraing this contract and tails to cure the default within 10 days (unless extended by the contracting Officer) attar receiving a notice specifying the default. "Default• includes failure to aake proqress in the work so as to endanger performance. 
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(b) The Contracting Officer shall terminate by delivering 
to the Contractor a Notice of Termination specifying whether termination is for default of the contractor or for convenience of the Government, the extent of termination, and the effective date. If, after termination tor default, it is determined that the Contractor was not in default or that the Contractor's 
failure to perform or to aake proqress in performance is due to causes beyond the control and without the fault or negligence of the Contractor as set forth in the Excusable Delays clause, the rights and obligations of the parties will be the same as it the termination was tor the convenience of the Government. 

(c) After receipt of a Notice of Termination, and except as directed by the contracting Officer, the Contractor shall immediately proceed with the following obligations, regardless ot any delay in determining or adjusting any aaounts due under this clause: 

(1) Stop work as specified in the notice. 

(2) Place no further subcontracts or orders (referred to as subcontracts in this clause), except as necessary to complete the continued portion ot the contract. 

(3) Terminate all subcontracts to the extent they 
relate to the work terminated. 

(4) Assiqn to the Government, as directed by the 
Contracting Officer, all right, title, and interest ot the 
contractor under the subcontracts terminated, in which case the Government s~all have the right to settle or to pay any 
termination settlement proposal arising out of those 
terminations. 

(5) With approval or ratification to the extent 
required by the contracting Officer, settle all outstanding 
liabilities and teraination settleaent proposals arising from the termination of subcontracts, the cost ot which would be 
reimbursable.in whole or in part, under tbis contract; approval or ratification will be final tor purposes of this clause. 

(I) Transfer title (if not already transferred) and, 
as directed by the contracting Officer, deliver to the 
Government (i) the fabricated or untabricated parts, work in process, completed work, supplies, and other material produced or acquired tor the work terminated, (ii) the coapleted or 
partially coapleted plans, drawings, information, and other 
property that, it the contract had been coapleted, would be 
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required to be furnished to the Government, and (iii) the jigs, dies, fixtures, and other special tools and toolin9 acquired or manufactured for this contract, the cost of which the Contractor has been or will be reimbursed under this contract. 
(7) Complete performance of the work not terminated. 
(8) Take any action that may be necessary, or that the Contractin9 Officer may direct, for the protection and preservation of the property related to this contract that is in the possession of the contractor and in which the Government has or may acquire an interest. 

(9) Ose its bast efforts to sell, as directed or authorized by the contractin9 Officer, any property of the types referred to in subparagraph (6) above; provided, however, that the Contractor ( i) is not required to extend credit to any purchaser and ( ii) may acquire the property under the conditions prescribed by, and at prices approved by, the contractin9 Officer. The proceeds of any transfer or disposition will be applied to reduce any payments to be made by the Government under this contract, credited to the price or cost of the work, or paid in any other manner directed by the Contracting Officer. 

(d) After expiration of the plant clearance period as defined in Subpart 45.6 of the Federal Acquisition Regulation, the Contractor may submit to the contracting Officer a list, certified as to quantity and quality, of taraination inventory not previously disposed of, excluding items authorized for disposition by the contracting Officer. Tbe contractor may request· the Goverqment to remove those it ... or enter into an agreement for their storage. Within 15 days, the Government will accept the items and remove them or enter into a storage agreement. The Contracting Officer may verify the list upon removal of the it ... , or if stored, within 45 days froa submission of the list, and shall correct the list, as necessary, before final settlement. 

(e) After teraination, the Contractor shall subait a final termination settl .. ent proposal to the contracting Officer in .. the fora and with the certification prescribed by the Contracting Officer. The contractor shall .ubait the proposal promptly, but no later than 1 year froa the effective date of termination, unless extended in writing by the Code. 

(8) Take any action that may be necessary, or that the Contracting Officer may direct, for the protection and 
preservation of the property related to this contract that is in the possession of the Contractor and in which the Government has or may acquire an interest. 
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(9) Use its best efforts to sell, as directed or 
authorized by the Contractinq Officer, any property of the 
types referred to in subparaqraph (6) above; provided, however, 
that the Contractor (i) is not required to extend credit to any 
purchaser and (ii) may acquire the property under the 
conditions prescribed by, and at prices approved by, the 
Contractinq Officer. The proceeds ot any transfer or 
disposition will be applied to reduce any payments to be made 
by the Government under this contract, credited to the price or 
cost ot the work, or paid in any other manner directed by the 
contractinq Officer. 

(d) After expiration of the plant clearance period as 
defined in Subpart 45.6 of the Federal Acquisition Regulation, 
the contractor may submit to the Contractinq Officer a list, 
certified as to quantity and quality, of teraination inventory 
not previously disposed of, excludinq items authorized tor 
disposition by the Contractinq Officer. The Contractor may 
request the Government to remove those items or enter into an 
aqreement tor their storaqe. Within 15 days, the Government 
will accept the items and remove them or enter into a storage 
aqreement. The Contractinq Officer may verify the list upon 
removal of the items, or it stored, within 45 days from 
submission of the list, and shall correct the list, as 
necessary, before final settlement. 

(e) After termination, the Contractor shall submit a final 
termination settlement proposal tc the Contracting Officer in 
the form and with the certification prescribed by the 
contracting Officer. The contractor shall submit the proposal 
promptly, but no later than 1 year from the effective date of 
termination,-unlesa extended in writinq by the Contractinq 
Officer upon written request ot the contractor within this 
1-year period. However, if the Contracting Officer determines 
that the facta justify it, a termination settlement proposal 
may be received and acted on after 1 year or any extension. If 
the contractor fails to submit the proposal within the time 
allowed, the Contracting Officer aay determine, on the basis of 
information available, the aaount, if any, due the Contractor 
because of the teraination and shall pay the aaount determined. 

(f) Subject to paraqraph (e) above, the Contractor and the 
Contracting Officer may aqree on the whole or any part of the 
amount to be paid (includinq an allowance for fee) because of 
the termination. The contract shall be aaended, and the 
Contractor paid the aqreed amount. 

(q) If the Contractor and the Contracting Officer fail to 
aqree in whole or in part on the amount of costa and/or fee to 
be paid because of the termination of work, the Contracting 
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Officer shall determine, on the basis of information available, the amount, if any, due the Contractor, and shall pay that amount, which shall include the followinq: 

(1) All costs reimbursable under this contract, not previously paid, for the performance of this contract before the effective date of the termination, and part of those costs that may continue tor a reasonable tiae with the approval of or as directed by the Contractinq Officer; however, the Contractor shall discontinue those costs as rapidly as practicable. 

(2) The cost of settlinq and payinq termination settlement proposals under terminated subcontracts that are properly charqeable to the terminated portion of the contract if not included in subparagraph (l)above. 

(3) The reasonable costa of settl .. ent of the work terminated, includinq--

(i) Accountinq, leqal, clerical, and other expenses reasonably necessary tor the preparation of termination settl .. ent proposals and supportinq data; 

(ii) The termination and settl .. ent of subcontracts (excludinq the amounts of such settl .. ents); and 

(iii) Storaqe, transportation, and other costs incurred, reasonably necessary tor the preservation, 
protection, or disposition of the termination inventory. If the ter.aination is tor default, no amounts tor the preparation of the ·contractor'~ ~ermination settleaent proposal maybe included. · 

(4) A portion of the fee payable under the contract, determined as followa: 

( i) If the contract is ter11inated for the convenience of the Government, the settl .. ent shall include a percentaqe of the fee equal to the percentaqe of completion of work cont .. plated under the contract, but excludinq subcontract ·· effort included in subcontractors' termination proposals, less previous payments for fee. 

(ii) If the contract is terminated for default, the total fee payable shall be such proportionate part of the fee as the total number of articles (or amount of services) delivered to and accepted by the Government is to the total number of articles (or amount of services) of a like kind required by the contract. 

FDC-H 
113 



II 

(5) If the settlement includes only fee, it will be 
determined under subparagraph (g) (4) above. 

(h) The cost principles and procedures in Part 31 of the 
Federal Acquisition Regulation, in effect on the date of this 
contract, shall govern all costa claimed, agreed to, or 
determined under this clause. 

(i) The Contractor shall have the right of appeal, under 
the Disputes clause, from any determination aade by the 
contracting Officer under paragraph (e) or (g) above or 
paragraph (k) below, except that if the Contractor failed to 
submit the termination settlement proposal within the time 
provided in paragraph (e) and failed to request a time 
extension, there is no right of appeal. If the Contracting 
Officer has made a determination of the aaount due under 
paragraph (e), (g) or (k), the Government shall pay the 
contractor (1) the amount determined by the Contracting Officer 
if there is no right of appeal or if no timely appeal has been 
taken, or (2) the amount finally determined on an appeal. 

(j) In arriving at the amount due the contractor under 
this clause, there shall be deducted--

(1) All unliquidated advance or other payments to the 
Contractor, under the terminated portion of this contract; 

(2) Any claim which the Government has against the 
Contractor under this contract; and 

,. ( 3) ... The agreed price for, or the proceeds of sale of 
materials, aupplie•, ~~ other things acquired by the contractor 
or sold under thi• clause and not recovered by or credited to 
the Government. 

(k) The Contractor and Contracting Officer must agree to 
any equitable adjustment in fee for the continued portion of 
the contract when there i• a partial teraination. The 
Contracting Officer shall amend the contract to reflect the 
agre-ent. 

(1) (1) The Government may, under the terms and conditions 
it prescribes, make partial payments and payments against costs 
incurred by the contractor for the terminated portion of the 
contract, if the Contracting Officer believes the total of 
these payments will not exceed the amount to which the 
Contractor will be entitled. 

(2) If the total payments exceed the amount finally 
determined to be due, the Contractor shall repay the excess to 
the Government upon demand, together with interest computed at 
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the rate established by the Secretary of the Treasury under so u.s.c. App. 1215(b)(2). Interest shall be computed tor the period from the date the excess payment is received by the Contractor to the date the excess is repaid. Interest shall not be charqed on any excess payment due to a reduction in the contractor's termination settlement proposal because of retention or other disposition of termination inventory until 10 days after the date of the retention or disposition, or a later date determined by the Contracting Officer because of the circwutances. 

- (m) The provisions of this clause relating to tee are inapplicable if this contract does not include a tee. 
76. FAR 52.249-14 EXCUSABLE DELAYS (APR 1984) 

(a) Except tor defaults of subcontractors at any tier, the Contractor shall not be in default because of any failure to pertora this contract under ita teras if the failure arises troa causes beyond the control and without the tault or neqliqence ot the Contractor. Examples ot these causes are (1) acta of God or of the public enemy, ( 2) acta of the Government in either ita sovereign or contractual capacity, (3) fires, (4) floods, (5) epidemics, (6) quarantine restrictions, (7) strikes, (8) freight embargoes, and (9) unusually severe weather. In each instance, the failure to pertoa must be beyond the control and without the fault or negligence ot the contractor. "Default" includes failure to aake progress in the work so as to endanger performance. 

(b)_. If the failure to perform is caused by the failure of a subcontractor a~ anv ~ier to pertora or make progress, and if the cause of the failure was beyond the control ot both the contractor and subcontractor, and without the fault or negligence ot either, the contractor shall not be deemed to be in default, unleaa--

{1) The subcontracted supplies or services were obtainable troa other sources; 

(2) The Contracting Officer ordered the Contractor in writing to purchase these supplies or services troa the other source; and 

(3) The Contractor tailed to comply reasonably with this order. 

(c) Upon request of the contractor, the contracting Officer shall ascertain the facts and extent of the failure. If the Contracting Officer determines that any failure to perform results from one or more of the causes above, the 
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delivery schedule shall be revised, subject to the rights of the Government under the termination clause of this contract. 
77. DEAR 952.250-70 NUCLEAR HAZARDS INDEMNITY AGREEMENT (NOV 1991) 

(a) Authority. This clause is incorporated into this contract pursuant to the authority contained in subsection 170d. of the Atomic Energy Act of 1954, as amended (hereinafter called the Act). 

(b) Definitions. The definitions set out in the Act shall apply to this clause. 

(c) Financial protection. Except as hereafter permitted or required in writinq by DOE, the contractor will not be required to provide or maintain, and will not provide or maintain at Government expense, any form of financial protection to cover public liability, as described in paragraph (d) (2) below. DOE may, however, at any time require in writing that the contractor provide and maintain financial protection of such a type and in such amount as DOE shall determine to be appropriate to cover such public liability, provided that the costs of such financial protection are reimbursed to the contractor by DOE. 

(d) Indemnification. 

(1) To the extent that the contractor and other persons indemnified are not compensated by any financial protection permitted or required by DOE, DOE will indemnify the contractor and other persons indemnified against (i) claims for public liability as described in subparagraph (d)(2) of this clause: and (ii) such legal costs of the contractor and other persons indemnified as are approved by DOE, provided that DOE's liability, includinq such legal costs, shall not exceed the amount set forth in section 170e.(1)(B) of the Act in the aggregate for each nuclear incident or precautionary evacuation occurrinq within the United Staes or $100 million in the aggregate for each nuclear incident occurrinq outside the United States, irrespective of the number of persons indemnified in connection with this contract. 

(2) The public liability referred to in subparagraph (d) (1) of this clause is public liability as defined in the Act which (i) arises out of or in connection with the activities under this contract, includinq transportation: and (ii) arises out of or results from a nuclear incident or precautionary evacuation, as those terms are defined in the Act. 
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(e) Waiver.of Defenses. 

(1) In the event of a nuclear incident, as defined in the Act, arising out of nuclear waste activities, as defined in the Act, the contractor, on behalf of itself and other persons indemnified, aqrees to waive any issue or defense as to charitable or governmental immunity. 

(2) In the event of an extraordinary nuclear occurrence which: 

(i) Arises out of, results from, or occurs in the course of the construction, possession, or operation of a production or utilization facility; or 

(li) Arises out of, results froa, or occurs in the course of transportation of source material, by-product material, or spacial nuclear material to or from a production or utilization facility; or 

(iii) Arises out of or results from the possession, operation, or usa by the contractor or a subcontractor of a device utilizing special nuclear material or by-product material, during the course of the contract activity; or 
(iv) Arises out of, results from, or occurs in the course of nuclear waste activities, the contractor, on behalf of itself and other persons indemnified, agrees to waive: 

(A) Any issue or defense as to the conduct of the claimant _(including the conduct of persona through whom the claimant derives ita causa of action) or fault or persons indemnified, including,· but not limited to: 

1. Negligence; 
2. Contributory negligence; 
3. Assumption of risk; or 
4. Unforeseeable intervening causes; 

whether involving tbe conduct of a 
third person or an act of God; 

(8) Any issue or defense aa to charitable or governmental immunity; and 

(C) Any issue or defense based on any statute of limitationa, if suit is instituted within 3 years from the data on which the claimant first knew, or reasonably could have known, of his injury or damage and the cause thereof. The waiver of any such issue or defense shall be affective regardless of whether such issue or defense may otherwise be 
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deemed jurisdictional or relatinq to an element in the cause of action. The waiver shall be judicially enforceable in 
accordance with its terms by the claimant aqainst the person indemnified. 

(v) The term extraordinary nuclear occurrence means an event which DOE has determined to be an extraordinary nuclear occurrence aa defined in the Act. A determination ot whether or not there has been an extraordinary nuclear occurrence will be aade in accordance with the procedures in 10 
CFR part 840. 

(vi) For the purposes of that determination, •ottaite• aa that term ia used in 10 CFR part 840 aeana away from "the contract location• which phrase aeana any DOE 
facility, installation, or aite at which contractual activity under thia contract ia beinq carried on, and any contractorowned or controlled facility, installation, or aite at which the contractor ia enqaged in the performance of contractual activity under thia con~ract. 

(3) The waivers set forth above: 

(i) Shall be effective reqardl••• of whether such issue or defense may otherwise be deemed jurisdictional or 
relating to an element in the cause of action: 

(ii) Shall be judicially enforceable in accordance with its terms by the claimant against the person indemnified; 

~ (~ii) Shall not preclude a defense baaed upon a 
failure to take r .. aonable atepa to aitigate daaagea; 

(iv) Shall not apply injury or damage to a claimant 
or to a claimant'• property which i• intentionally auatained by the claimant or which reault• from a nuclear incident 
intentionally and wrongfully cauaed by the claimant; 

.(v) Shall not apply to injury to a claimant who is 
employed at the •ite of and in connection with the activity where the extraordinary nuclear occurrence take• place, it 
benefit• therefor are either payable or required to be provided under any workmen'• compenaation or occupational diaeaae law; 

(vi) Shall not apply to any claia reaulting from a 
nuclear incident occurring outside the United Statea; 

(vii) Shall be effective only with reapect to those obliqationa aet.torth in this clause and in insurance policies, 
contracts or other proof of financial protection; and 
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(viii) Shall not apply to, or prejudice the prosecution or defense of, any claim or portion of claim which is not within the protection afforded under (A) the limit of liability provisions under subsection l70e. of the Act, and (B) the terms of this agreement and the terms of insurance policies, contracts, or other proof of financial protection. 
(f) Notification and litiqation of claims. The contractor shall qive immediate written notice to DOE of any known action or claim filed or made aqainst the contractor or other person indeanified for public liability as defined in paraqraph (d)(2). Except as otherwise directed by DOE, the contractor shall furnish promptly to DOE, copies ot all pertinent papers 9 received by the contractor or filed with respect to such actions of claims. DOE shall have the riqht to, and may collaborate with, the contractor and any other person indeanitied in the settlement or defense of any action or claim and shall have the right to (1) require the prior approval of DOE for the payment of any claim that DOE may be required to indemnity hereunder; and (2) appear through the Attorney General on behalf of the contractor or other person indemnified in any action brought upon any claim that DOE may be required · to indemnify hereunder, take charge of such action, and settle or defend any such action. If the settlement of defense of any such action or claim is undertaken by DOE, the contractor or other person indemnified shall furnish all reasonable assistance in effecting a settlement or asserting a defense. 

(g) Continuity of DOE obligations. The obligations of DOE under this clause shall not be affected by any failure on the part ot the contractor to fulfill ita obligation under this contract an~whall be unaffected by the death, disability, or termination of existence of the contractor, or by the completion, termination or expiration ot this contract. 
(h) Effect of other clauses. The provision• of this clause shall not be limited in any way by, and shall be interpreted without reference to, any other clause of this contract, including the clause entitled contract Disputes, provided, however, that this clause shall be subject to the clauses entitled covenant Against contingent Feea, Officials Not to Benefit, and Exa•ination of Recorda by the Comptroller General, and any provisions that are later added to this contract aa required by applicable Federal law, including statutea, executive orders and regulations, to be included in Nuclear Hazard• Indemnity Agreements. 
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(i) Civil penalties. The contractor and its 
subcontractors and suppliers who are indemnified under the 
provisions of this clause are subject to civil penalties, 
pursuant to 234A of the Act, for violations of applicable DOE nuclear-safety related rules, regulations, or orders. 

(j) Criminal penalties. Any individual director, officer, or employee of the contractor or ot its subcontractors and suppliers who are indemnified under the provisions of this clause are subject to criminal penalties, pursuant to 223c. of the Act, tor knowing and willful violation of the Atomic Energy Act of 1954, aa aaended, and applicable DOE nuclear safety
related rulea, regulations or orders which violation results in, or, if undetected, would have resulted in a nuclear 
incident. 

(k) Inclusion in subcontracts. The contractor shall 
insert this clause in any subcontract which aay involve the risk of public liability, as that term is defined in the Act and further described in paragraph (d)(2) above. However, this clause shall not be included in subcontracts in which the · subcontractor is subject to Nuclear Regulatory co .. ission (NRC) financial protection requirements under section 170b. of the Act or NRC agreements of indemnification under section 170c. or 
k. ot the Act for the activities under the subcontract. 

78. FAR 52.251-1 GOVERNMENT SUPPLY SOURCES (APR 1984) 

The contra~ing Officer may issue the contractor an 
authorization to use Government supply sources in the 
perto~ance of thia contract. Title to all property acquired by the contractor undar. such an authorization shall vest in the Government unlesa otherwise specified in the contract. such property shall not be considered to be "Government-furnished 
property,• as distinguished from "Government property.• The 
provisions of the clause entitled "Government Property,• except its paraqrapha (a) and (b), shall apply to all property 
acquired under auch authorization • 

. 79. FAR 52.251-2 INTERAGENCY FLEET MANAGEMENT SYSTEM VEHICLES 
AND RELATED SERVICES (JAN 1991) 

The contracting Officer may issue the Contractor an 
authorization to obtain interagency fleet management system 
vehicles and related services for use in the performance of this contract. The use, service, and maintenance of interagency fleet management system vehicles and the use of related 
services by the Contractor shall be in accordance with 41 CFR 
101-39 and 41 CFR 101-38.301-1. 
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80. DEAR 952.251-70 CONTRACTOR EMPLOYEE TRAVEL DISCOUNTS (APR 
1989) 

(a) Contracted airlines. Airlines participatinq in travel discounts are listed in the Federal Travel Directory (FTD), published monthly by the General services Administration (GSA). Regulations qoverninq the use of contracted airlines are contained in the Federal Property Manaqement Requlation (FPMR), Temporary Requlation A-30. Temporary Requlation A-30 
stipulates that cost- reiabursaDle contractor employees may . oDtain discount air tares by use of a Government Transportation . Request (GTR), Standard For. 1169, cash or personal credit cards. When the GTR is used, contractinq officer• may issue a • Dlanket GTR tor a period of not le•• than two weeks nor more than one month. In unusual circumstances, such a• prolonqed or international travel, the contractinq officer may extend the period tor which a blanket GTR is effective to a maximum of 
three months. contractor• will ensure that their employees travelinq under GTR's provide the GTR nu.Der to the contracted airlines tor entry on individual tickets and on aonth-end 
billinqs to the contractor. 

(D) Hotels/motel•. Participatinq hotels and motels which extend discounts are listed in the FTD, which shows rates, 
facilities, and identifies by code those which otter reduced rates to cost-reimbursable contractor employees while travelinq on official contract business. 

(c) car rentals. The Military Traffic Manaqement command 
(MTMC) Department of Defense, neqotiat•• rate aqreements with car rental companies tor special flat rates and unlimited 
mileage... Particip_atinq car rental companies which otter these terms on to cost-reimbursable contractor employees while 
travelinq on official contract business are listed in the FTD. 

(d) Procedures tor obtaining service. 

(1) Identification and method of payaent requirements tor participating Federal contracted airlines are listed in the FTR. Travel discount air far•• may be ordered by the issuance ot a GTR either directly to the contractor, or to a Scheduled 
Airline Travel Office (SATO) or Federal Travel Manaqement 
center (FT.MC), provided the letter of identification siqned by the cognizant contractinq officer accompaniea the order. In appropriate instances, such as qeoqraphical proxiaity, 
contractors may obtain discount air fares tbrouqh a DOE office or a cooperating local travel aqency when neither a SATO or 
FTMC is available. some airlines allow the purchase of 
discounted air tares with cash or credit card. 
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(2) In the case of hotel and motel accommodations, reservations may be'made by tha contractor employee directly with the hotel or motel but the employee must display, on arrival, the letter of identification and any other identification required by tha hotel or aotal proprietorship. 
. . (3} For car rentals, generally tha aama procedures as in (d)(2) above will ba followed in arranqinq reservations and obtaining discounts. 

(a) Standard latter of identification. contractors shall prepare tor the authorizinq contracting officer a letter of identification baaed on tha tollowinq format: 

Format tor Government Contractors to Quality tor Travel Discounts (To be typed on aqency official letterhead) 
To: (Source of ticketinq, accommodations or rental) 
Subject: Official Travel of GoVU'J'Uient contractor 

(Full name of traveler) , bearer of this letter, is an employee of (company name) which ia under contract to this aqency under the Government contract (contract nn•ber). During the period of the contract (CJi va dates) , tha aaployae is eligible and authorized to usa available discount rates tor contract-related travel in accordance with your contract and/or agreement with tha Federal Government. 

(SiCJDature, title and telephone nuabar of the contractinq officer) . . 
81. FAR 52.252-6 AUTHORIZED DEVIATIONS IN CLAUSES (APR 1984) 

(a) Tha use in this solicitation or contract of any Federal Acquisition Regulation (48 CFR Chapter 1) clause with an authorized deviation is indicated by tha addition of "(DEVIATION)" attar the date of the clause. · 

(b) T.be use.in this solicitation or contract of any 
Depa~ment of Enerqy Acquisition Regulation (48 CFR Chapter 9) clause with an authorized deviation ia indicated by the addition of "(DEVZATION)" attar the name of the requlation. 
82. DEAR 970.5204-2 SAFETY AND HEAL'l'H (GOVERNMENT-oWNED OR LEASED) (APR 1984) 

The Contractor shall take all reasonable precautions in the performance of the work under this contract to protect the safety and health of employees and of members of the public and shall comply with all applicable safety and health regulations 
FOC-H 
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and requirements (including reporting requirements) of DOE. The Contracting Officer shall notify the Contractor, in writing, of any noncompliance with the provisions of the clause and the corrective action to be taken. After receipt of such notice, the Contractor shall immediately take corrective action. The Contractor shall submit a management program and implementation plan to the Contracting Officer for review and approval within 30 days after the date of award of this contract. In the event that the Contractor fails to comply with said regulations or requirements of DOE, the Contracting Officer may, without prejudice to any other legal or contractual rights of DOE, issue an order stopping all or any part of the work; thereafter, a start order for resumption of the work may be issued at the discretion of the Contracting Officer. The Contractor shall make no claim for an extension of time or for compensation or damages by reason of, or in connection with, such work stoppage. 
83. CLAUSE DOE PR 9-9.110(C) - REPORTING OF ROYALTIES 

If this contract is in an amount which exceeds $25,000 and if any royalty payments are directly involved in the contract or are reflected in the contract price to the Government, the contractor agrees to report in writing·to the Patent Counsel (with notification by Patent Counsel to the Contracting Officer) during the performance of this contract and prior to its completion or final settlement, the aaount of any royalties or other payments paid or to be paid by it directly to others in connection with the performance of this contract toqether with the names and addresses of licensors to who such payments are made and either the patent numbers involved or such other information as will permit the identification of the patents or other basis on,whic~ the royalties shall not estop the Government at any time from contesting the enforceability, validity or scope of, or title to, any patent under which a royalty or payments are made. 

84. FAR 52. 222-4 CON'l'RACT WORK HOURS AND SAFETY STANDARDS ACT -OVERTIME COMPENSATION (MAR 1986) 

(a) overtime requirements. No Contractor or subcontractor contracting for any part of the contract work which may require or involve the employment of laborers or mechanics (see Federal Acquisition Regulation [FAR] 22.300) shall require or permit any such laborers or mechanics in any workweek in which the individual is employed on such work to work in excess of 40 hours in such workweek unless such laborer or mechanic receives compensation at a rate not less than 1 1/2 times the basic rate of pay for all hours worked in excess of 40 hours in such workweek. 

(b) 
damages. 
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forth in paragraph (a) of this clause, the Contractor and any subcontractor responsible therefor shall be liable for the unpaid wages. In addition, such Contractor and subcontractor shall be liable to the United States (in the case of work done under contract for the District of Columbia or a territory, to such District or to such territory) for liquidated damages. such liquidated damages shall be computed with respect to each individual laborer or mechanic employed in violation of the provisions set forth in paragraph (a) of this clause in the sum of $10 for each calendar day on which such individual was required or permitted to work in excess of the standard workweek of 40 hours without payment of the overtime wages required by provisions set forth in paragraph (a) of this clause. 
(c) Withholding for unpaid wages and liquidated damages. The Contracting Officer shall upon his or her own action or upon written request of an authorized representative of the Department of Labor withhold or cause to be withheld, from any moneys payable on account of work performed by the Contractor or subcontractor under any such contract or any other Federal contract with the same Prime contractor, or any other Federallyassisted contract subject to the contract Work Hours and Safety Standards Act which is held by the same Prime contractor, such sums as may be determined to be necessary to satisfy any liabilities of such contractor or subcontractor tor unpaid wages and liquidated damages as provided in the provisions set forth in paragraph (b) of this clause. 

(d) Payrolls and basic recorda. 

(1) The Contractor or subcontractor shall maintain payrolls end basic payroll recorda during the course ot contract work and shall preserve· them for a period ot 3 years from the completion of the contract for all laborers and mechanics working on the contract. Such records shall contain the name and address of each such eaployee, social security number, correct classifications, hourly rates of wages paid, daily and weekly number of hours worked, deductions made, and actual wages paid. Nothing in this paragraph shall require the duplication of records required to be maintained for construction work by Department of Labor regulations at 29 CFR 5.5(a)(3) implementing the Davis-Bacon Act. 

(2) The records to be maintained under paragraph (d) (1) of this clause shall be made available by the Contractor or subcontractor for inspection, copying, or transcription by authorized representatives of the Contracting Officer or the Department of Labor. The contractor or subconeractor shall permit such representatives to interview employees during work hours on the job. 
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(e) subcontracts. The Contractor or subcontractor shall 
insert in any subcontracts the provisions set forth in paragraphs 
(a) through (e) of this clause and also a clause requiring the 
subcontractors to include these provisions in any lower tier 
subcontracts. The Prime Contractor shall be responsible for 
compliance by any subcontractor or lower tier subcontractor with 
the provisions set forth in paragraphs (a) throuqh (e) of this 
clause. · 

85. DEAR 970.5204-58 WORKPLACE SUBSTANCE ABUSE PROGRAMS AT DOE 
SITES (AUG 1992) 

(a) Proqram Implementation. The Contractor shall, 
consistent with 10 CFR part 707, Workplace Substance Abuse 
Proqrams at DOE Sites, incorporated herein by reference with full 
force and effect, develop, implement and maintain a workplace 
substance abuse proqram. 

(b) Remedies. In addition to any other remedies available 
to the Government, the Contractor's failure to comply with the 
requirements of 10 CRF Part 707 or to perform in a manner 
consistent with its approved proqram may render the Contractor 
subject to: the suspension of contract payments, or where 
applicable, a reduction in award fee; termination for default; 
and suspension or debarment. 

(c) Subcontracts. 

(1) The contractor aqrees to notify the Contractinq 
Officer reasonably in advance of, but not later than 30 days 
prior to ~he award of any subcontract the Contractor believes may 
be subject to the requir .. ents of 10 CPR part 707. 

(2) The DOE Prime contractor shall require all 
subcontracts subject to the provisions of 10 CFR part 707 to 
aqree to develop and impl .. ent a workplace substance abuse 
proqram that compliea with the requir .. ents of 10 CFR part 707, 
Workplace Substance Abuae Programs at DOE Sitea, as a.condition 
for award of the subcontract. The DOE Prime Contractor shall 
review and approve each subcontractor's proqraa and shall 
periodically •onitor each subcontractor'• implementation of the 
proqram tor etfectivenesa and compliance with 10 CFR part 707. 

(3) The Contractor aqrees to include, and require the 
inclusion of, the requirements of this clause in all 
subcontracts, at any tier, that are subject to the provisions of 
10 CFR part 707. . 

FDC-H 125 



II 

Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos. New Mexico 87544 

NOV 3 01992 
CONTRACT DISTRIBUTION 

Contract No. D!-AC32-93AL64100 

Executed 

Incorporated County of Los Alamos 1 
ATTN: County Administrator 
P.O. Box 30 
Los Alamos, NK 87544 

Conformed 

James Gourdoux, LAHL, MS-K718 1 

Office of the Counsel, LAAO 1 

Fire Department Official File 1 

~Eloy M. Nunez, Fire Dept Contract Mgr., LAAO 1 

Alfred Geoffrion, Ad.taistrative Branch, LAAO 1 

ES&H BRANCH, LAAO 1 

AMG/JLB FIRE SUPPRESSION, EMEB.GENCY MEDICAL AND USCtJ! 
SERVICES, LOS ALAMOS, NEW MEXICO 

Financial Maaag ... at Diviaioa, AL 
ATTN: Rose•ary Herrera 

Received Date 

Administrative Branch 

LA 

1 

••t 
:I 



II' 

Part III 

List ot Documents. Exhibits and Other Attachments 

Section J 

Description 

Statement of Work 

Capital Equipment, Noncapital Equipment and Sensitive Items 

Facilities, Real Property 

Los Alamos Fire Department, Fire Service Area 

Listing ot DOE-owned and Leased Structures 
Small Business and Small Disadvantaged Business Subcontracting Plan 
Special Bank Account Agreement tor Use with the Checks-Paid Method ot Letter ot credit Financing 

Billing Instructions 

Wage Determination, u. s. Department ot Labor 
Contract Notifications and Submittals 

Attachment 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

Pages 

38 

l 

7 

l 

2 

8 

7 

6 

14 

4 



II 

Clause 

I. 

A. 
B. 
c. 
D. 

II. 

III. 

IV. 

v. 
VI. 

VII. 

VIII. 

IX. 

x. 
XI. 

XII. 

XIII. 

XIV. 

INDSOW2 

INDEX POR STATBMENT OP WORK 

Topic 

Serv1cea To a. Provided 
Work Scope 
P1re auppreaaion aervicea 8merQency medical and reacue Communication• 

OrQanization ' ManaQement 
Budgeting ' Coat ManaQement 
Peraonnel ManaQement 
Security Plan 

Property ManaQement 

Training and Protea•ional Development 
Bmer;ency Management 

Continuity of Operation• 
Pre P1re Planning tor Ptre·suppre•aton 
Mutual A1d AQree .. nt• 
Non ... r;ency 1erv1cea 
Operational Procedure• 

Bel~ A••e•a .. nt Program 
Annex A 

sw- 1 

sw- 1 
sw- 1 
sw- 2 
sw- 6 

sw- 8 

sw- 9 

sw- 12 

sw- 13 

sw- 13 

sw- 17 

sw- 21 

sw- 23 

sw- 25 

sw - 25 

sw- 28 

sw- 38 

8W- 31 

AP - 114 

ATTACBMINT A 



STATIMENT OF WORK 

I. SERVICBS TO 81 PROVIDED 

A. Work Scope 

1. The Contractor ahall provide peraonnel to operate the 
Department of lnerqy-owned Loa Ala.moa Pire Department to 
provide fire aupprelaion, emer9ency .ed1cal, f1re 
prevention, and reacue aerv1cea for the Loa Alamo• P1re 
Department Service Area. 

B. F1re Suppression Service• 

1. The Contractor ahall provide fire 1uppre11ion aervices 
for the Lol Alamo• National Laboratory r1re Service Area 
(LANL-PSA) and the Municipal Development Area-Municipal 
Fire Service• Area, and for brulh and fore1t fire• 
within the Lo1 Alamo• Pire Department Service Area. 
(See Attachment D). The Contractor lhall not provide 
the1e ••rvice• to area• outlide the above-mentioned 
area• unle11 required by autual-aid a9reement1 to which 
the County or the DOl 11, or &:»eco•• a party. 

2. The Contractor ahall provide the1e fire 1uppre11ion 
aervice• to Met the requireMnt• of tbil contract, 
Pederal Aviation Adminiltration CPAA) re;ulation• at 14 
CrR Part llt and 1511, a1 110d1f1ed 1ft Annes A to the 

Statement of Work, and NFPA Standardl •• applicable to 
emer9ency re1pon1e. 
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3. The Contractor ahall develop and IUbmit to the 
Contracting Officer for approval peraonnel and ~1pment 
response procedUre• for all areaa Within the LANL-PSA 
within 31 calendar daya after award of contract. The 
reaponae procedure• ahall tnclude a atnimua of five (5) 
SCBA-equipped peraoMel and designated equipment to 
incident• within the LANL-PSA, except aa othe~iae 
approved by the Contractin~ Officer. The reaponse 
procedure• ahould take into account facility 
programmatic importance and hazarda. In developing the 
responae procedures, the Contractor ahall take into 
account available peraonnel and equipment, overall needs 
throu~hout the Pire Department Service Area, and 
eff1c1ent uae of peraonnel and equipment. 

4. Reaponae level• to incident• outlide the LANL•PSA lhall 
be determined by the Contractor or a1 aet forth in 
mutual-aid agree .. nta with local, Pederal, State, other 
recognized aoenc1ea or communitiea. 

c. Jmergency Medical and Rea cue S.rvicea 
1. LAHL-ra Area - The Contractor ahall provide eMrgency 

aedical and reacue aervice•, •• 1et forth herein. 
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Medical services related to ambulance aervice shall be 
under the pr~ram direct ion of the ambulance aerv1ce 
Medical Director. Theae aervicea ahall .. et all 
atandards required by DOl and aa further outlined in 
New Mexico state General Order No. 35, and State 
Regulation No. 85-f (RSID) MY be uended from time to t 
time. Statutory authority for theae regulations ia 
contained in the lmerQency Medical Servicea Act, 
Section 24·118·1 to 118·11, New Mexico Btatutea 
Annotated, 1978, and Section 9·7·6, New Mexico Statutes 
Annotated, 1978. 

2. All Other Areaa - The Contractor ahall provide a level 
of aervice Which at a minimum compliea with applicable 
federal and atate lawa, and local ordinancea. 

3. Peraonnel and lquipment Reaponae - ~eaponaea to 
medical emerQenciea ahall be baaed on requirement• of 
the ambulance aervice Medical Director and comply w1th 
the requirement• of the State of New Mexico licenae 
requireMnta. Reaponaea to the LANL-rSA ahall 
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include at leaat two peraons, one poaaeaa1ng 
qualification• of IMT·B and one IMt-I. Compliance 
w1th the IMT-1 requirement shall be required upon 
award of the contract. Compliance with IMT·I 
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requirement ahall be accomplished no later than one 
year after approval by the Contractin~ Officer of 
the implementation plan a• deacribed below. The 
Contractor ahall aubmit a propoaed plan for 
accomplianment of the IMT-I imple .. ntation 
requireMnt. The plan ahall inclUde taaJca and 
aileatonea for accompliahment thereof. The plan 
ahall be aUbmitted to the Contractin9 Officer for 
approval no later than 31 calendar daya after award 
of the contract. The Contractor ahall aUbmit a 
monthly report to the Contractin9 Officer reportin~ 
the atatua of action• taken to accompliah taaka in 
the plan. 

4. Non-Bmer~ency Service• - The Contractor aay provide 
medical tranaport aervicea between treatment facilities 
in Loa Alamo• and nearby communitiea aUbject to the 
follow1n9 reatriction•• 

11SOWNEG 

a. Serv1cea can be provided by atandby equipment and 
off-dUtY peraonnel. 

b. The uae of on-line equ1paent and on-dUty peraonnel 
1a authorised only When requeated by .ed1cal 
autbor1t1ea and the a1tuat1on 1a 11fe-threaten1n~. 
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c. When on-11ne equipment and personnel are used 

for medical transport, it Will be the 

responsibility of the Pire Department'• aenior 
person on duty to aaaure that adequate peraonnel 
remain on duty or are called to duty to provide 
the minimum mannin~ levela aet forth in the 

reaponae procedure• for fire auppreaaion, 

emer~ency medical and reacue aervicea. 
5. lmer~ency Medical and aeacue Servicea Operatinq 

Procedure• -

llSOWNEG 

a. The Contractor ahall develop and implement 

written operatin~ procedure• for emer~ency 

medical and reacue aervicea to be provided by 

the Pire Department. The procedure• ahall cover 

equipment aaaiqnment to atat1ona, peraonnel 

tra1n1n~, reaponae mannin~, including peraonnel 

qualification•• quidelinea for equipment 

diapatchin~ within and outaide the Loa Alamoa 

F 1re Departaent Service Area, and billing and 

collection of ambulance and reacue aervicea 

revenuea. The operatinG procedUre• ahall be 

aUbmitted to the ContractinG Officer wtthln 91 

calendar daya after award of the contract and 
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shall be updated as required or as directed by 
the Contractin~ Officer. 

D. Communication• and Dispatch 

1. The Contractor ehall be reepone1ble tor the 
operation of all radio and telephone systems 
provided by the Government under th1e contract. In 
addition, the Contractor ehall be reepons1ble for 
the diepatch of equipment and pereonnel to 
emer~enc1e1. Written procedure• ehall be developed 
and implemented settin~ forth procedure• to be 

followed by Pire Department pereonnel for receivin~ 
alarm., d1epatchin~ of equipment, and trackin9 and 
coord1natin9 of the equipment after d1epatch1n9. 
The Contractor ehall aesure that communication• 
equipment utilized by the Pire Department hal the 
ability to contact other a9encie1 within the Lo1 
Alamo• F1re Department Service Area, and areal 
covered by mutual-aid a9reement1, includin9 the 
ability to contact off-duty pereonnel. 

Communication and diepatch procedure• ehall be 

IUbmitted to the Contraetin9 Officer for approval 
w1thin 121 calendar daYI after award of the 
contract. 
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2. The DOl will allow the Contractor the use ot the 
LANL trunked radio 1ystem tor responses to 
emergencies that fall within the •cope of the 
contract. 

3. The Contractor lhall comply with the requirement• ot 
NrPA 1221, In•tallation, Maintenance and U•e of 
Public Pire Service Communication• Sy•tea., and NFPA 
72P, Inatallation, Maintenance and U1e of lmergency 
Voice/Alarm Communications Sy•tems in providing 
•ervices as required by thia contract. 

f. The DOS will provide the Contractor with a temporary. 
communications/dispatch facility to be located at 
Fire Station No. 2 or other mutually agreed location. 
The Contractor will be responsible for providing 
trained personnel to operate the facility. The DOE 
and the Contractor hereby agree to continue 
negotiations for the development of a plan for a 
combined Fire Department/Police dispatch center. The 
negotiation• will addresa the location, ataffing, 
equi~nt, fac111ty, and funding required for the 
operation of each facility and the tranait1on of the 
diapatch function from the temporary to the peranent 
facility. 
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IT. ORGANIZATION AND MANAGEMENT 

A. The Contractor ahall develop and maintain an or~anization 
to efficiently and effectively meet the ataffin~ 
requirements of the contract. 

B. The Contractor ahall prepare an or~anization chart that 
ahowa linea of authority and relationships of the 
Contractor•• or~anizational structure that provide 
direct and indirect support to the Pire Department 
The chart ahould also include outside or~anizationa such 
as other fire departments which provide support pursuant to 
mutual-aid a~reementa, other DOS contractors auch aa the 
University of California, and the Forest Service. 
Additionally, the Contractor shall prepare an or~anization 
chart which depicts the line functions of each poaition, 
and linea of authority of all position• aaaiqned to the 
Fire Department. The or~anization chart shall be 

supported by a narrative statement which describes the 
function, responaibility, and authority of each poa1tion 
assi~ned to the Pire Department. 

c. Prior to implementinQ any permanent chan~•• to the Pire 
Department orQanisation, the Contractor will aubmit for the 
ContractinQ Officer•• approval, any proposed reviaiona 
to the approved or~anisational structure, orQanisat1on 
chart and narrative and obtain written Contraet1nQ 
Officer approval for the propoaed reviaiona. 
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D. In order to maintain authorized ata!fing levela, the 
Contractor can request approval from the Contracting Officer 
to exceed the authorized PTI level• at the time recruitment 
il Mde to !111 vacant po11tion1. The number• of perloMel 
to be recruited which exceed the authorized PTB level• w111 
be baled on prolect1on• baled on attrition rat•• or other 
factor• a1 authorized by the Contracting Officer. 

:II. BUDGITINQ AND COST MANAGIMBNT 

A. BUDGET -

1. AnnuallY the Contractor lhall prepare and lubmit for 
Contracting Officer approval a budget con111tent with 

the Government'• fllcal year, Which beQ1n• on 

11SOWNBG 

October 1 and endl on September 31 of the following 

calendar year. The budget 1hall be IUbllltted to the 

Contracting Officer no later than September 31th of 

each year and •hall cover the fllcal year 1tart1n; on 
October 1 of the next fl1ca1 year and the two 

following filcal year•. Por example, the 1Ubm1111on 

for PY 1994 w111 include PY 1995 and PY 1991 and would 
be 1W.ltted by &eptellber 31, 1913. The budget lhall 

be prepared tn. a 11ne-itea type of forat u approved 
by the Contracting Officer. ..ch ltne-itaa in the 
budget lhall be 1upported by a narrative de1crtptton 

for each type. of colt item that Mkel up Hch 
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individual line of the budget. The bUdget ahall 
include all work to be perfo~ed which will be funded 
by for operating expenae, capital equipment and 
capital plant type funding. The requirement• of Order 
DOl 5118.3, Planning, Programming and Budgeting, ahall 
be followed in preparing the budget. 

2. The bUdget •hall be updated by the Contractor a1 
requeated by the Contracting Officer. The update• 
ahall reflect the actual co1t1 incurred by the 
Contractor for each of the previoul perioda of the 
fiscal year and the Contractor•• pro3ec:tionl for the 
remainder of the fi1cal year. 
Incr••••• or deer••••• of the amount• tor any of the 
line-item• •hall be supported by rea•ons cauaing the 
variances. Projected overruns or any of the line-items 
that exceed 18\ of the line-item amount or 151,180, 
whichever is less, 1hall be reported to the Contracting 
Officer in writing immediately upon dilcovery of the 
projected overrun. The Contractor 8hall eltablilh a 
•Y•t•• that will enable the develo~nt of budget 
pro3ect1on• and track1nv of co•t• for .. ch 11ne-1tea in 

the budget on a ainimum of a aonthly ba•i• or •• required 
to provide budget and co•t control of fund•. 
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B. COST MANAGIMENT -

1. ~e Contractor ahall implement a colt aana<;ement ayatem 
that will enable each Contractor element or organization 
to charge coata for expenditure of funda to each 
applicable line-1tem of the budget. The ayatem ahall be 
~itted to the Contracting Officer for approval within 
181 calendar days after award of thia contract. 

2. The coat management ayatem ahall allow coding by an 
originator of a fund expenditure request, auch aa 
purchaae and work ordera, contract, etc., and approval of 
the coding and fund expenditure by a peraon deai;nated by 
the Contractor to approve the expenditure. The coat 
.anagement ayatem ahall have a tracking ayatem that can 
account for all funda expended on a given order. The 
Contractor ahall provide the Contracting Officer a 
aonthly report which ahowa the fund atatua on a 
predetermined cut-off date of each month. The report 
ahall ahow a deacr1ption of the expenditure, amount of 
funds committed, and funds coated or paid out. Coat a 
ahall be reported for .. ch line-itea and aub-1tea in the 
approved bUdc;let. The report ahall be aubllitted to the 
Contrac:t1ng Officer no later than 31 calendar daya 
following the end of .. ch month. 
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3. The ContractinQ Officer will provide the Contractor with 

bud;et and coat information on Government-furniahed 

property and 1ervice1. The type and frequency of 

information to be provided will be .utually determined 

by ContractinQ Officer and the Contractor. 

IV. P&RSONNBL MANAGBMINT 

The Contractor lhall develop and implement a plan for 

peraonnel mana;ement of all Pire Department per1onnel which, 

at a minimum, cover• the follow1n; area•• 

1. Or;anization for personnel mana;ement 

2. Position claslification and job analysis 

3. Compensation and benefitl 

4. Human reaource planninQ 

5. lqual employment and affirmative action 

6. Recruitment and aelect1on 

7. Peraonnel aaaiqnmenta 

a. Performance appraisal 

9. Personnel development 

In development of the personnel plan, the Contractor ahall 

inco~rate applicable requirement• of th1a contract. 

SUbm1aaion of the plan for Contraet1nQ Officer approval ahall 

be 61 calendar daya after award of the contract. 
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V. SICURITY PLAN-

The Contractor shall develop a Security Plan to assure that 

persona not posseaain~ a DOl ·o· clearance are not allowed 

access to claaa1f1ed matter or apec1al nuclear material. 

See Contract Clausea entitled DIAR 952-214.2 , Security 

Requirement• and DIAR 952.214-71, Claaaif1cation. The Security 

Plan ahall aet forth the procedure• that will be uaed by the 

Contractor to comply with the requirement• of the referenced 

clauaea. The Plan ahall be aubmitted to the Contraetin~ Officer 

for approval 31 calendar daya after award of the contract. 

VI. PROPERTY MANAGBMENT 

A. Property Mana~ement Syatem - The Contractor lhall develop 

and implement a ayatem to track, inventory, report, and 

maintain all Government property •• defined by the Contract 

clauae entitled •Government Property (Coat ReimbUraement, 

Time-and Mater1all, or Labor-Hour Contracta)• to be uaed by 

the Contractor 1n perfor.min~ work •• required by the 

contract. The ayatem ahall be in writin~ and ahall aa a 

minimum aet forth procedure• fora 

1. AccountabilitY of property 

2. Inventory aana~e .. nt 

3. Reaponaib111ty for protection and aafevuardin~ 
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4. utilization/Disposal 

5. Identification 

6. Maintenance 

7. Reco~da/~eporting 

8. Inapection 

9. Loan policy 

8. Property Management Pro;~am Plan - A Property Management Plan 
which aeta forth the Contractor•• property unagement ayatem 
ahall be aubmitted to the Cont~acting Officer for app~oval 
within 181 calendar daya afte~ award of thil contract. 

c. Peraonal Prope~ty Cont~ola -
1. Non-capital equipment 

llSOWNEG 

a. Non-capital equipment 1a defined aa thoae items of 
nonexpendable pe~aonal property w1th a unit 
acquiaition coat of between 11,111 and 14,999 
and having a life of one year or more. 

b. Property .anagement information il to be maintained 
to aupport interrelated ayatem. and pro;rama auch as 
maintenance, cal1brat1on, equipment paola, 
inventory, loana, atorage, and exceaa reporting. 

c. Acqu1a1t1on value ahall be available to aupport 
reporting of the equipment throuvh the d1apoaal 
proceaa. 
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d. Bach item of equipment ahall be 1dent1f1ed as u. s. 
Gove4nment p4ope4ty by a ta9 04 mA4k1n9 and ahall be 
aaai9ned a apecif1c P40perty cont4ol numbe4. 

2. Sensitive Items 

llSOWNBG 

a. Senaitive item• are thoae items of property, 
re9ardleaa of value, wh1ch are conaidered to be 
suaceptible to bein9 app4opriated for peraonal use 
or Which can be readily converted to caah, for 
example• firearms, portable photographic equipment, 
binoculars, portable tape recordera, portable 
calculator•, and portable power tools. 

b. The Contractor ahall evaluate items in the 11,111-
•4,999 ran9e which should be added to the aena1tive 
1tems list. Bxamples of these items include 
peraonal computer units and asaociated components, 
computer aoftware, radios, electronic equipment, 
etc. 

c. Non-aensitive property mana9ement record data 
similar to. that used for non-capital equipment 
shall be established. 

d. &ach 1te• of equipment shall be 1dentif1ed as u.s. 
Gove~nt property by a ta9 or .. rkin9 and shall 
be as•i;ned a specific property control number. 
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3. Capital lqu1pment 

a. Capital equipment ia defined aa thoae item• ot 
nonexpendable property with a unit acquiaition 
coat of •s,eee or •ore. 

b. The Contractor ahall include in the property 
..nagement ayatea procedure• to record information, 
ayatem data, property accountability, policiea, 
etc., to ... t the requirement• aet forth 1n the AL 
Property Management Inatructiona. 

c. Bach item of equipment ahall be identified aa u.s. 
Government property by a tag or .. rking and ahall be 
aaai;ned a apecific prope~y control number. 

4. Motor Bquipment (Vehiclea) 

llSOWNIG 

a. The Contractor ahall develop policiea and procedures 
for economical and eff1c1ent .anagement and control 
of Government-owned motor veh1clea and motor 
veh1clea rented or leaaed to the Government, 
including report-r.;1atrat1on, official uae, and 
identification to comply with the applicable 
requ1re .. nta of Pederal Property Management 
le;ulat1ona, Part 111.38, Bub-chapter Q, and 
Depart .. nt of lner9Y Property ManageMnt 
Re9Ulat1ona, SUbchapter G, Tranaportat1on 
and Motor Vehiclea. 
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b. Bach vehicle shall be 1dent1!1ed aa u.s. Government 

property by a ta~ or mark1n~ and ahall be ass1qned 

a apec1!1c property control number. 

c. Real Property 

1. The terms real property and real eatate are aynonymous 

and are defined aa land and anyth1nca permanently 

affixed to the land auch as bu1ldin~a, fencea, and 

thoae th1ncaa attached to buildin~a auch aa 11cahtin~ 

fixturea, plumbtnca and heating fixturea, etc. 

2. The Contractor ahall develop and implement a real 

property management aystem to adminiater, inventory, 

and report real property provided by DOl to the 

Contractor, to meet the requirement• of Order COB 

4388.18, Real Property and Site Development Planning. 

3. The Contractor ahall develop and implement a 

maintenance management program to meet the requirements 

of Order DOl 43.38. 4A, Real Property Maintenance 

Management and Order DOl AL 4338.4A, Maintenance of 

Property. 

VII. TRAINING AND PROPISSIONAL DIVILOPMBNT 

A. Tra1n1n9 Program 

1. The contractor ahall develop, implement, and ada1niater 

tra1nin9 pro;rama that w111 inclUde a new hire 
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tra1n1n; program, an 1n-aerv1ce tra1n1n; pro;ram, 
qual1f1cat1on levela, and a cert1f1cat1on pro;ram 
tor all levela of tra1n1n;. 

2. The Contractor ahall appoint a tull-ti .. Tra1nin; 
Officer responsible for overseeing all training 
and trainin;-related qual1f1cations, certifications, 
records, and reports required by thia contract. 

3. The Contractor ahall develop the following train1n; 
prOQrama to ma1nta1n the minilllWD required level of 
aervicea 

llSOWN&:G 

a. Management trainin; for auperviaory officer• 1n 
accordance w1th NFPA 1121. 

b. Tra1nin; for firef1;htera levels 1 and 2 ahall meet 
NFPA 1111, Fire P1;hter Proteaaional Qualifications 
and requirement• for lmer;ency Medical Teehn1c1an, 
Baa1c (IMT-8), as aet forth in the State of New 
Mex1co Regulattona Governin; the Licenain; of 
Bmer;eney Medical Techniciana. 

e. P1re Officer trainin; which compliea w1th the 
requ1reMnta of NFPA 1121, Standa~ for P1re 
Officer Profeaaional Qualification, Will be 

required prior to promotion into tbe officer ranks 
or before completion of the probationary period of 
the poa1tion. 
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d. Company train1n9 which includes f1re fi9ht1n9 
tactics and strategy, hose evolutions, 1a1va9e 
techniques, ladder dr1111, hazardous .. ter1ala, 
live fire drill•, aountain re•eue, relay operations, 
aircraft cra•h fire re•cue trainin9, apparatu• pump 
operator• trainin9, and familiarization with fire 
1uppre1aion and detection 1y1tema. r1re apparatus 
driver/operator profe111ona1 qualification• •hall 
in accordance with NFPA 1112. Airport f1ref19hter 
professional qualification• 1hall be in accordance 
with NFPA 1113, and Pederal Aviation ldmini1trat1on, 
requlat1on• at 14 CPR Part 139. 

e. Pre-incident traininQ Which prov1del a comprehensive 
workinQ knowled9e of bUild1n9 protection, including 
technical indoctrination of nuclear criticality, 
radiation protection, exploliVel, large electrical 
installation•, and LANL experimental facilities. 
Approved pre-fire plan• 1hall augment thil training. 

f. Bmergency aedical •ervicel training lhall comply 
with requirement• ••t forth in the State of New 
Mexico Re;ulat1on• Govern1n9 the ticenl1ng of 
laergency Medical Techn1c1anl. Tra1n1n9 level of 
llnergency Medical Techn1c1an·Balic CIMT-8) and/or 
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Bmer~ency Medical Technician-Intermediate (IMT-I) as 
required. 

g. Training on the aa!e and proper operation of 
vehicle• by all per1onnel dUring normal and 
emergency u1e. AI a .. ,or ob,ective, a training 
prograa 1hall be eltablilhed to a1n1mize the 
incidence of in,uriel, vehicle accident•, and abuse 
of vehiclel. Training lhall comply with NPPA 1102 

requirementa. 

h. Training tor hazardoua-materiala reaponae ahall be 
in accordance With NPPA 471 and 472, and OSHA 29 CFR . 
1911.121. All Pire Depart .. nt peraonnel who will 
reapond to emergenciea ahall receive training to 
meet the OSHA firat re1ponder awaren••• and first 
responder operational levela aa a ainimum. The DOE 
w111 provide training, aa required, tor thoae 
re1pon••• to the LANL-PSA that involve apec1fic 
typea of hazardoua -teriala that are unique to LANL 
operationa. 

i. Train1nQ for adm1n1atrat1ve and technical •upport 
peraoMel aaa1;ned to the r1re Departaent. 

4. The Tra1n1n9 Provru lhall be aut.itted to the 
Contract1n9 Officer for approval w1th1n '' calendar day• 
after award of contract. 
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B. Training Records-

The Contractor ahall eatabl1ah and aa1nta1n tra1n1ng 
recorda and a cert1f1cat1on program that w111 document 
apec1f1c qual1f1cat1ona and proficiency levela .. 1nta1ned 
for all peraonnel involved tn fire auppreaa1on, ... ~ency 
-.d1cal, and reaeue operat1ona. 

c. Training lxerciaea-

The Contractor ahall condUct exerc1aea to aaaure 
competency in all aaa1;ned reapona1b111t1ea, tra1n1ng, and 
qualification levela. In addition, the Contractor ahall 
participate 1n exerc1ae1 conducted by DOl for purpoae1 of 
evaluating fire auppre111on, emergency -.d1cal, and re1cue 
aervicea re1pon1e effect1vene••· Tneae exerciaea ahall be 

condUcted on at 1ea1t a yearly baaia and ahould cover all 
typea of emer;enciea that the Pire Department re1ponda to. 

III. IMIRGINCY MANAGIMINT 

A. Incident Command Syatem (ICS) 

1. In connection w1tb providing the aervicea deacribed 
herein, tbe Contractor ahall implement an ICS. Por 
1ncidenta 1nvolv1ng the LANL-PSA, the Contractor'• 
ICS aball follow the baa1c fundallentala aet forth 1n tbe 
LANL lmer;ency Re1ponae Plan which ahall be baaed on and 
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cona1atent w1th the National Intera;ency Incident 

Mana;ement System. The Department of lnerqy will 
provide the necesaary baa1c train1n; and coordination w1th 
other OOB contractor• at the LANL to allow the Contractor 
for the development of an ICS that w111 be conaiatent with 
all LANL OrQan1zationa. The Contractor ahall pert1c1pete 
in the development and revtew, and concur with the approval 
of the LANL Kmergency Reaponae Plan. 

2. In connection with reapond1ng to 1nc1denta with1n the 
LANL-PSA, if the Pire Department ia the firat 

reaponder on the acene, the Pire Department•• rankin; 
officer ahall be the Incident Commander. UPon arrival 
at the acene of a ~:~her ranking officer, Incident 
Command w111 be tranaferred aa aet forth in the Pire 
Department 'I ICS. The Pire Department 'a Incident 

Commander w111 remain in charge of an 1nc1dent aa lon; 

aa the incident rema1na a fire, reacue or -.dical 

incident. If the incident involve• bazarda or requires 
reaourcea other than thoae poaaeaaed by the Pire 

Department 1 then the Pire Department lhall requeat that 

the LANL'a -rgency Manager aaauae Incident Co~d. The 
Pire Depart .. nt'a ranking officer at the acene Will remain 
in co-.nd of all the Pire Department •a eleMnta at the 
incident acene and will provide fire auppreaaion, 
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emerQency medical and rescue seLV1ces as requested by the 
Incident Commander. 

3. A written procedure to implement an ICS ahall be developed 
to apply to all Contractor peraonnel involved in emerQency 
operationa. The procedure• ahall, •• a ainimum, 
identifY trainin9 for emerQency aituationa, aafety, 
chain-of-command, and apecial hazarda. The ICS procedures 
ahall be aubmitted to the Contracting Officer tor approval 
within 61 calendar daya after award of the contract. 

B. occurrence Report1nQ -

The Contractor ahall develop and implement occurrence 
report1nQ procedure• that comply with the requ1rementa 
of Order DOl 5111.3A, OCcurrence Report1n9 and 
Proceaa1nQ of Operation• Information. Th1a requ1rement 
ia applicable to all r1re Department tac111t1ea and 
operations covered by th1a contract. SUbmittal of the 
procedure• 1a requ1red 31 calendar daya after award 
of contract. 

IX. CONTINUITY or OPIRATICNS 

A. In add1t1on to ca.plyin; with the requirements of the 
contract elauaea entitled ·continuity of &erv1cea• and 
•Notice to the Government of Labor Dia~ea,• the 
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Contractor shall take the actions required herein to 

assure a continuation of services under this contract. 

Any threat to the maintenance of required persoMel 

staffing as a result of a potential or threatened work 

stoppage or other collective persoMel actions shall be 

promptly reported to the Contracting Officer. The Contractor 

shall take all reasonable steps to ainiaize potential 

threats to operational continuity by providing for 

adequate planning and execution of e .. rgency services. 

B. The Contractor shall prepare a written Contingency Plan 

within 91 calendar days after award of contract and sUbmit 1t 

to the Contracting Officer for approval. The Contingency 

Plan shall recognize all joint resources available to the 

parties of this contract, and shall address the 

contractor's approach to providing critical services in 

the event of a work stoppage or labor dispute. In 

addition, the Contractor shall coordinate resources that 

could be provided by the DOl's contractors at 

the Los Alamos National Laboratory in preparation of the 

Contingency Plan. Th1a Contingency Plan shall be updated 

periodically aa deemed necessary or prudent by the contract1n~ 

parties, and any changes to the Plan will be subject to the 

approval of the Contracting Officer. 
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C. When a atr1ke or work stoppage ia threatened or appears 
likely, the Contractor shall immediately provide the 
notice required above, and with the approval of the 
Contractin~ Officer, commence implementin~ neceaaary 
elements of the approved Contin~ency Plan. 

X. PR&·PID PLANNING POR PIRB SUPPRBSSION 

A. LANL-PSA Area. The Contractor ahall implement a Pre-rire 
Plannin~ Pro~ram to develop and maintain pre-f1re plana 
for incidents Which the Pire Department reaponda to. A 
liat of LANL Key facilitiea, in priority order, ahall be 

provided to the Contractor by the contractin9 Officer for 
development of pre-fire plana w1th1n the LANL-PSA. 
The pre-fire plann1n9 ahall include development of plana for 
wild-land fires and support provided by Pire Department to 
exploa1ve or other LANL teat prQ9rama. 

B. All Other Areaa. The Contractor ahall develop pre-fire 
plana on a acope and frequency to be developed by the 
Contractor. 

c. Two copies of all approved pre-fire plana and rev1a1ona 
thereto, for the LANL•I'IA, shall be provided to the 
Contracting Officer for D08 uae. 
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D. Kach pre-fire plan within the LANL-PSA developed by the 
Contractor ahall be aubmitted to the Contracting Officer 
for review. The Contractor ahall protect all pre-fire plans 
aa required by the aaai;ned claaa1fication. All pre-fire 
plana within the LANL-PSA will, aa a ainimum, be handled as 
•official Uae Only• or Unclaaa1f1ed Controlled Nuclear 
Information (UCNI) docum•nta. 

I. A Pre-Pire Planning Program Plan ahall be developed by 
the Contractor and aUbmitted to the ContractinG Officer 
for approval within 31 calendar daya after award of the 
contract. The Contractor ahall update the Plan aa required to 
reflect any propoaed changea to the Plan or aa directed by the 
Contracting Officer. 

XI. MUTUAL-AID AGREEMENTS 

A. DOl ia a party to one mutual-aid agreement--Memorandum of 
Agreement for Mutual Pire Protection, MOU DI-CB32-89AL57296. 
The Contractor ahall be reaponaible for complyinG with DOl's 
commitment• of thia .utual-aid agreement aa they apply to the 
aervicea provided bY the Pire DepartMnt. 

B. OUrinQ the tena of thia Contract, DOl MY enter into 
additional .utual-aid agreement• for Which reapon•1b1lity 
will be aaai;ned to the Contractor under thia contract, or 
the Contractor .. y, with DOI'a approval, enter into 

11SOWNIG sw- 26 



autual-aid agreements which wlll be carried out as pert of 
the contract work. The parties will determine, at the 
time such agreements are entered into, Whether they 
constitute a change to the contract requiring an 

adjustment in the estimated price of the Contract. 
c. It ia contemplated by the partiea that the Contractor 

will enter into autual-aid agree .. nta with local governments, 
federal agencies, Indian Puebloa, or other entitiea 
Who•• jurisdictional authority ia adjacent to the Loa 
Alamoa rire Department Service Area, When DOl determines 
that auch mutual-aid agreement• will enhance the aervices 
required under this contract and will not interfere with 
the performance of service• to the LANL-rsA. 

D. In connection with any exiating or future .utual-aid 
agreement, wh1ch may involve work Whoa• costa are allowable 
under this contract, the Contractor ahall obtain the 
prior written approval of the Contracting Officer before 
carrying out any of the following action•• 
1. Conducting diacuss1ona or negotiating with the 

ob3ective of entering into an agreement, 
2. lxecut ing an agrHMnt, or 

3. Providing any aervicea pursuant to an esiatinq, 
DOl-approved avree .. nt Which are not espreaaly 
required by the agreement. 
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XII. NON-IMERGBNCY SIRVICBS 

A. Pi~e Hyd~ant Plow Teatin9 

1. LANL-FSA A~ea- The Cont~actor •hall provide annual 
. 

flow teat1n9 of all fire hyd~anta located on DOl 

p~operty, and those used to protect property Which 

001 lea••• w1th1n Lo• Alamo• County, 1n accordance w1th 

NPPA 291, latest edition. The report• of th••• flow 

testa shall be del1ve~ed to the Contract1n9 Office~ 

within 31 calendar days of completion of the teats. 

2. All othe~ •~•a• of Loa Alamos County - The Contracto~ 

shall determine the scope for test1n9 of fire 

hyd~anta on Loa Alamos County property, and comply 

with those requi~ement• •• necessary. 

3. The Contractor •hall develop and implement written 

procedures for fire-hydrant teat1n9 to be used by the 

Fire Department to comply with this requireHnt and 

submit to the Contractin9 Officer for approval 

w1th1n 45 calendar day• after award of the contract. 

B. Standby Serv1cea 

1. Los Alaaoa Airport - The Contractor •hall comply with 

applicable rederal Aviation Ada1n1•trat1on (rAA), 

14 CrR PART 139, R~lation• for General Av1at1on 
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Activitiea and shall comply with applicable PAA, DOE, 

or Department of Defense (000) directives and 

r~lat1ona for apec1aliz~ aupport for 

apecial car;o fli;hta to auppreaa any fire or 
accompliah any reacue from take-off or landin; 
oper-ationa. 

2. LANL-PSA Ar-ea - The Contractor ahall provide 

atand-by peraonnel and equipment for apecific 

activ1tiea aa deemed neceaaary and requeated by the 

Contr-actin; Officer. 

3. All Other- Ar-ea• - The Contractor ahall provide 

atandby peraonnel and equipment for apecific 

activities as deemed neceaaary by the Contractin; 

Officer. 

c. Non-lmer;ency Alar.ms - The Contractor ahall reapond to non
emergency alarms (automatic fire protection aystem 

auperviaory and trouble alarma), within a reasonable period 

of time, normally not to exceed fifteen (15) minutea. 

o. P1re IVaeuation lxereiaes - The Contractor ahall provide 

peraonnel and equi~nt for buildin; evacuation 

exerc1aea at the LANL•PSA on an on-call baaia aub,ect to 
availabilitY of peraonnel and equi~nt When authorized by 
the Contracting Officer. 
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I. Pire Prevention Services - The Contractor 1hall provide tire 
prevention aervicee tor the Municipal Development Area and 
lhall ensure that thil 1ervice il provided in accordance with 
applicable federal and 1tate and local ordinance1 1 provided, 
however, that with re1pect to local ordinance•, it il 
under•tood and a9reed that DOl w111 not reimbur•e the 
Contractor for the aalariel of any per1onne1 Whole aole 
function ia that of inlpection pur•uant to ezi1t1n9 local 
ordinance•, but that within the 1taffin9 1eve11 a9reed to, 
the•• per1onnel may carry out 1n1pection dUtiel to fulfill 
the requirement• of eziltin9 local ordinance• a1 adjunct 
duttes to the duties required under thil contract. 

OPERATIONAL PROCBDURES 

A. GENERAL - The Contractor lhall develop and implement 
procedures to be u1ed for the dailY operation• of the 
Fire Department. Th••• procedure• lhall aet forth how 
the Pire Department operation• will be m&na9ed, 
orQantzed, and condUcted to as1ure compliance with 
requirement• of th18 contract. 

B. In the development of tbeae operational procedUrea, the 
Contractor •hall ut111ze •pectfic procedUre• developed by 
the contractor in ... tin~ the require .. nt• of th1• 
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contract. In add1t1on, applicable requirements of Order 
DOB 5481.19, Conduct of Operat1ona Requirements for 
Pac111t1ea, ahall be uaed aa a QU1del1ne to aaaure that 
the conduct of operat1ona .. eta DOl guidelines and that 
adequate written documentation ea1ata to demonstrate the 
Contractor's conformance to thea• require .. nta. 

c. Procedure• developed to ... t the requirements of tbia 
aect1on aball follow a atandard fo~t. The procedure• 
ahall be placed in a looae-leaf type binder ao that 
reviaiona or addition• may be made aa they occur. &ach 
procedure• manual ahall be controlled. A procedure ahall be 
eatabliahed to keep track of aanuala and distribUtion of 
changes thereto. 

D. Blectronic veraion• of the manual that can be uaed by 
MS-DOS personal computers will be developed by the 
Contractor at the earliest time poaa1ble. 

:IV SELP-ASSISSMENT PROGRAM 

A. The Contractor ahall develop and 1~leaent a aelt-aaaeaament 
pro;ru to provide a .. ana tor the aaaeaa .. nt ot the overall 
pertoraance of the P1re Depart•nt and the Contractor'• 
aupport function• •• they apply to the Ptre DepartMnt. 

a. The contractor ahall eatabl1ah, document, and 111PleMnt a 
aelf-aaaeaament program Which includes a deacr1ption of 
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each malor fire department function to include .anaQerlal 
and operational functions. Por each function, a lilt of 
criteria upon which an aaaeaament can be baaed ahall be 
developed. Criteria are to be oblective and contain 
.. asurementa Which can be tracked over t1... The 
Contractor •hall develop an annual 8chedule of periodic 
evaluation•, at leaat one per quarter, covering each 
function durin9 the year. The Contractor •hall review and 
modify, a• needed, function• and criteria prior to 
producinQ the upcoming year'• achedule. Bach functional 
area ahall contain measurement•• however, each individual 
criteria doe• not neceaaarily have to include Meaaurements. 
The Contractor ahall perform and document evaluation• in 
accordance with the annual achedule, including problems not 
covered by a apec1fic criteria. In carrying out 
evaluations, the Contractor ahall utilize internal 
personnel not directly reaponaible for the given function, 
and ahall rate overall perfor.mance in each function in 
accordance with the reaulta. The Contractor ahall gather 
managerial and affected operational repreaentative• 
to;ether following the evaluation to formulate corrective 
action• and lc~k for opportunitiea for continual 
improvement. The Contractor •hall document and perform 
corrective actiona. 
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c. The proposed upcoming yearly program, and goals and 

accomplishments from the previous year shall be discussed 
with the Contracting Officer on a yearly beais. 
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_A ~ATICif fir IU'PA 1111, nJtl DDAICMIN'r CCCUPAtiCIW. arm IND DALTI PIOCDtAM 

1M following ••t• forth the 1'01 f'e41U1r.Mnte to M followed 1n S.,l..anttn; the ~1ra.ente ot Mr.PA 1111 to DOl lac111t1eea 
.. etlon 2•1.1 fte docuMnte nqu1NCS "'th1a .. etten IJIHCS Mt a.. conao11cSated Sftto a a1ne1e doCOUMnt. 1ft "rt1oular, ~1101, Ortan1aat1on, and funettcmal atateMnta abou1CI M ewa11able tor audit and 1M up to elate. ~n1n1ft9 CloCNMnta •Y cona11t Of a.anua11, f11M, and other Mter1ale preperecl It)' Mber1 and •rely referenHCI 1ft a tralntng plan, or u ~et1oaal atat ... nta. 

leet son J•J. Where the f1re depart•nt, or other fire• fStM1nt orvan11atlon, sa part of a larv•r orvan1aat1on tMt prov1del the re;u111te •re•earch, develcpeent, t.p1e .. ntat1on, and entoreeaent of an 01•1 pneru, • tbe tsre ClepartMnt proeru eeecSI 
•r a.. tnelucled VSth1n tbe larger progra. 

lect1on 2·•· a lafety Off1eer aha11 be del1tnatecl tor •m orvan1aat1on. Where aafetr eerv1ee1, Mn1tortne, trasnsne, ~e., are prov1deCI ~Y another on-11te orvansaat1on, er tbe parent orvantaatton, the pereon del1;natecs aa the l&fetr !1eer ataall M re1pon111t1e to coon:11nat1n1 tbe aerv1oea • -411re~ ~tr the CSepertMnt • 

... pona1~11Sty tor aafety at the f1rat-reeponae level aftall • Incorporated Ill tbe upartMnt'e ... reener proeeare1 88JW&l. 

!he f1re csepertMnt l&fetr Off1oer can 1M anyone 1ft the Ortaft1&at1on Who can aboW up on the eeene, DOt Deeeeear11J w1th the f1rlt re1ponae, liNt 8Uit ae aoMone other than the Sftoielent •~•r u tM lafetr 0111oer se lftteftdeel to .. u SDI:Iepeftdeftt nsee, actYlllftl tbe lfteldent •~r. 
leetton 2•1. tile 010 c:nasttM •r SftelUde npre1entat svea fr. ether orwansaat 1ona wen the Clepar"'&MM sa ,." ot a lareer orwansaatt• or at • atte tll'lere euttr eervsce• are prov1Cied ., ethera. De retu1recl aatetr ...Clftla •r • Jolftt ... ,lDII vsta otbera Sf the CSepartMnt'a aatttr MI'CSI are -nu1e to toiftt ~iDI•· 
leetson 2•1. !be noora ~SNCS an thla leetS• MY a.. •tntalMCI - a parent or eerY1ce oreansaatson u lODt u taer are eucsstule and are avaslule to the depanelftt. 
leetSon 2•1.2. fte Cltpart .. nt ehe1l haw a procedure tor ~~'1•C11n; po111blt expoeurea 1ft the sncSCient fllea and ~1vtdua1 .. d1cal recorda. 
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IK'tlon 1-1... !he nc;u1reMnt for tra1n1ft9 and 
~ton il oonatdered to require tftat a11 flretlvhtere .uat 
IMt traJ.ned in the haaarda to be encountered at the eoene ot an 
incident IMfore they c:an part1c1,.te ln ac:tlve operatlone 
nqu1ru.g 1uch tra1n1n9. 

leetlon 1•1.5. fte SDCilvlctua1e pio'Yldtne the trainln9 
and educat lon need not M Maberl of the fire departMnt, 1:1ut 
tDeJ OoUld 1M Julow1ed91Ule in the UN of iUtnac:tiOft U .\t 
nlatee to tbe fire eervioe. · 

a.etsoa 1-1.1. ~aln~ Offloer «~Ualltlc:atlODa •r a.. 
Mt bJ either eap11anee vlth the 1tated IlPPA 1141, Ol' a.r 
eta1D1Dt looal or 8tate eertltlc:atlon. 

lectloa I•J.2. &11 periOMel UlltnM to nruetural 
flret11ht1nt poaltlone lha11 receive tralnlftt adequate to Met 
the flrefl;hter I ~allflc:atlon of MPPA 1111. 

leetlon 1-J.I. ~ra1n1nt pro;r ... for driveraloperatora 
eha11 be dea1;necl to Mit the intent of the referenced 
1tandatd. %t 11 underatood that •- lioen•~ reqylreMnta 
v111 var.r ~r atate1 and/or trPe of equs..-nt. 

lectlon J·•·•· All QHialilecl tralilint p~, a.e., 
tire officer, driver/operator, airport firefittlter, afta11 be · 
developed and 111pleMntecl vlthin Mch oreanlsatlon. ftla ab&11 
be 10 aCCOIIPlilhecl U to Met the intent Of tile appropriate .,1 ltanclard. 

lectlon •·•· ~ralninl sn rs.re eround operationa aba11 be 
teaed on accrecss.tecs arateaa, aucb u tboae prov1ctec1 1tJ the 
Inter.natlonal 'lre lervloe tralnlnt AIIOOlatlon -.nuala, 
offlclal atate tra1n1DI -.nuala, etc. 

lectlon 1•1. lecaae of the apecia11ied operatsona and 
MIU"dd peculiar to 80d 001 astea, tbeaa •epecial basaru• 
tra1A1DI requsreMnta are of priM liiPOrtuoe. ~nlftint lbould 
lftelude DOt OftlJ tae natura of tba buaru, INt faaulsarsutson 
V1tll tba protective •r•teaa nplorecl, tM 80ftltorint and alar. 
IJit- peculSU to tM operati•, and the IUPPOrl ae"'oaa 
provided W otbel' parte of IM llta OreMiUtl• ia MllitOI'iftl 
Ol' a11WiatiDI u -rtaer aituati•. · 

~ee~s• .. a.s. Drswn of fire departMftt wllSel• aball 
reoeift apecsal traSniDI Sft the operation Of tlte fthiola ad 
-.t • eert lfled and/ol' lseenaecs, u appropriate, ol' u 
~red ., tbe aate to .,.rate fil'e cteputMDC ft!Uel•· 

leetlon t-J.t. · Ia eaeeptson to t!Mt ~sreMftl ia tfte nar 
atteDCSMt of an u&Nlance Vl\en ac:t1ve1r attencliftl to a pet tent. 
%!111 eacepes.on aball 1tand until aucll tiM u aeceptM1e aafetr 
re1tra1Dt1 are ava11M1e lor tba rMr aatN1anoe attendaftt. 
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.. ctson •-J.1. In exemption MY 1M granted for aoae 
~ste•apecific ._biclee, euch •• golf cart-type veh1c1ee uaecs 
Jith1n a.uild1nt to deliver euppllea and equSS~Mnt ancs· 

autOMtlcally netrsctecs 1ft .us.aua apeed. •owev•r, any nc:h 
exqpt 1ona .uat 1M nvsewecS ancs approved by tbe kfety Oft Seer 
and docuMnted 1ft the cle~rtMnt f11el. 

&11 preaent and future acquil1t sona of ued ..-ratua aMll 
.._ brouvtlt up to tbe a1n1aa atancsansa for Mfetr aHtlftg -
~"equ1f'eMfttl • 

.. ctS• •·•·•. •or ladder~, •e• tbe Interpret at son •ote on 
JIPPI 1132. CAll ten eond1t1ona are requsrecs ucept tbat tbe 
annual telt nquireMnt MY 1M cbanvecs to not leaa tb&n every 
live ~Hra. &11 other condition• DOted u ~irlnl tbe te1t ere Debe.nged) • 

.. ctson 1-1.1. a. a elarifleatson, a11 ecuSJMnt aa.t be 
avall&ble and doMed before the s.ncuvtdual "rtses,.tel lft any 
evolution• nqu1r1n1 protective elothinv u••· Jt 1a Dot 
·eeeeaaary for eaCh .. -.r of a de~rtMnt or t.rSvad• to aave a 
full aet of all protect sve elothift9 •• long •• 8\IPPlSea for the antsc:speted needl can M ClelSverecs to the point of uae 1ft 
acs-.uate ~antit1el and ailel for anticipeted neecsa and vlthout 
ineurrs.Ae UDCiue delay 1ft the eMrgenc:y naponae. 

All new ~s..-nt needed to fulf111 tbe require .. nta of 
bSa lect SOft afta11 1M proeurecs b)' the end of n 1111 • 

.. ctson 1·2·'· fte fiN re111tanee of vorl& etatson 
an1foru ahould 1M eon11dered in app1y1n1 thia lec:tion. Where 
firetlght1ft9 s.a provided ~Y pe:"IOMel Who bave o:her prs.Mry ,oee, auc:h .. in .oat fsre br1vacsea, the provtaiona of MPPA 1175 
DHCI DOt M app11ed to their work eloth1ft9. aowever, any 
eaceptsona to the requsreMnt ahoulCS 1M nvsewecs _, tbe latety 
Oft1eer and exception dOC\UIInted in the depertMnt ncorcll. 
1'ra1n1n1 Mtda and turnout eear prov111ona ahould take into account 
tbe eloths.nt DorMllr wm b)' naponclera. 

lection I•J.t.2. ICIA eylSftdera DHCI ftot M aptiecl «~U&rterly 
U DOt a recu1nMnt ., tbl -.n\1factvrer/npp1ier. 

lectiOft l• ... l. ..r.onal Alert lafety 8rlt- c•UI) Mec1 a. 
prOWided OD1Y for people lnYOlYed ln interior flrefllbt1DI or 
a.sardoul re1poaaea. 

leetlon 1-1.1. Z.ife a&fetr rope• u1ed for nacue ataa11 • 
pr .. soualr unuaed and aha11 .. thorovlhlr ••~ned upon eo.pletson 
of reaeue 1ft accordance vitb the .. nutaetvrer•a reeo ... ftdationa. 
ilopel UN for I'IICNI lha11 NM1ft lD the CNitOCiy Of tbe or1t1na1 
purchallftl en;ine C-.aftJ or fire depertMnt. ..cordi aM11 M ••pt, Cloc:uaenttnt the uae, lnlper:tlon, Mel inlpector, a .. cssately 
'tter Heh u•• and prsor to anr future uae. the date ancs officer 
.n Cbarte v111 a11o M ind1eated on the reeorcll. &11 ropea leavin; 
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tfte euatody of the f1re de~rtMnt aat be deatroyed, or othendae pnvented froa be1~ reuaed 1n 11fe aatety operat1ona. lfty 1ftd1cat1on of war or ahock loacUf\9 v111 bl ~Wit1f1eat1on to deatror aa1d rope. Life aafety r-opea a.hall 1M COIIP1ete1r csry ancs cleu prior to natoring for uae u 11fe Mfetr 11M•. 
IHtion 1•1. lo• of tfte HC~U1raenta .. nauaJ.nt to -rvency operationa MY bl covered br a .. rene orwan1aation or tMt ~ided ~ other on-a1te Ortaft1&ationa at DOl faci11tiee. • .. ltb Jftra1ca, tor eZU~Ple, •r provide tbe a.a1o pereoMel ~ired by .. etion 1•1.7 for ncUoloo1ca1 -rv•ncs.ea. All of tbe e1eHnta of Cbapter 1, bOWver, abou1CI bl ill place In Cite overall lite plan. &11 ... rvency plana lbOUld ClMI"ll ideftt Ur Cbe iDC1deftC CRMnder for Mc:b ewe of _.rteMY. 

leet son 1•2. fte a1ftt.a reaponae requ1ruaw tntersor f1ref1tht1nt or other operat1ona requ1r"'- Che entrance of ICU·ec;u1ppect people lh&ll 1M 5 peraorw. llhen leaa peraOMel are ava11u1e, interior operat1ont IM11 ftot M actaptld. 
leetSOft I•J.2. C:lar1f1catson. !'be H41U1rnent tor peraoMel •~tand1ng ay• doea not .. an tbe r-.a1rec1 people cannoc M · pertoraing aoae other tunet 1on, bUt they aaat 1M ule to napend What caer are dolftg co provide tbe 1Mecsscace nacue elton a. 

leet1oft 1•1. 1'he •atanc:Un• t~y• requ1r-nt tor fiU&11f1ecs 11te wPPOrt peraoMel .. , bl reluect 11, lft tbe CtlSel'a op1ft1on, • -.ua11t1ed peraoMel are reacU.1r available and are Cled1cated to the as.te. CAt a aaall 11te, 1t abould not bl fteceaaar)' tor Md1cal/ Ubulance peraoMel to reaponct oa everr SDC1dent). 
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CAPITAL EQUIPMENT 

NON-CAPITAL EQUIPMENT AND 

SENSITIVE ITEMS 

(Incorporated here by reference is the "Semi-Annual Summary Report 
of DOE-owned Plant and Capita! Equipment - DOE Form 4300.3'" for the 
period ending February 28. 1992.) 

ATTACHMENT 8 
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FACILITIES 

REAL PROPERTY 

(Incorporated here by reference is the "Semi-Annual Summary Report 
of DOE-Owned Plant and Capital Equipment • DOE Form 4300.3" for the 
period ending February 28. 1992.t In addition, attached are DOE/LAAO 
Fire Station Survey Maps. pages 1 • 7. 

ATTACHMENT C 
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P.O. loz 50 lol Al1moa. N.M. 81544-CNS:,! - 1 OF 7 -...-OJICT .l'CEILMO ARE STAr .oN SURVEY 
DATE 3 1 15 _1 ea 
JOI NO. 18-02_! 
IY~"o~, .... ~ .,1•"11 "._ L -------------------------------·----~~~~~~~=-+ 1--------------------------------------4 IASIS OF BEARINGS 

FIRE STATION 1: Nl2° 23' 47•v AS ESTABLISHED IY FOUND CONTROL POINTS DIAMOND 1 I DIAMOND Z I.N.S.P. GRID IEARING 

FIRE STATIOI Z: BEARING OF 114• 57' OI~·E AS E!TAB~f!HED BY THE FOUND SOUTHWEST CORNER AND FOUND IORTHVEST AN;LE POINT OF TRACT DO EASTERN AREA NO.Z, SAID PLAT ON FILE AT THE LOS ALAMOS COUNTY COURTHOUSE. 

FIRE STATIOI 13 PLAT IEARINC AS ESTABLISHED IY FOUND CORNERS OF TRACT J.A. WHITE lOCK NEW REXICO SAID PLAT IEING ON FILE AT THE LOS ALAMOS COUNTY COURT HOUSE. 
FIRE STATION 14 PLAT IEARING AS ESTABLISHED IY FOUND:CORNERS OF TRACT C, NORTH COMMUNITY N0.2: SAID PLAT IEING ON FILF AT THE LOS ALAMOS COUNTY COURT HOUSE. 
FIRE STATION 10.5: CRID IEARINC OF 143° 51' sz•E AS ESTABLISHED IY FOUND IRASS CAPS 1440 AND 1441 OF THE LOS ALAMOS TECHNICAL AREAS. 

IOTES:. WALKS SHOWN ON ENG-C-7108 HAVE BEEN OVERLAID WITH ASPHALT. 

UTILITIES SHOWN ARE lASED ON EXISTING SURFACE FEATURES ~ AND,ARE APPROXIMATE ONLY. ALL UTILITY LOCATIONS MUST BE FIELD VERIFIED PRIOR TO ANY EXCAVATION OR CONSTRUCTION. 
IOTE: UNDERGROUND UTILITIES ARE SHOWN FOR INFORMATION ONLY. FIELD VERIFY PRIOR TO ANY EXCAVATION OR CONSTRUCTION. 
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LISTING OF DOE OWNED STRUCTURES 

LISTING OP DOE LEASED STRUCTURES 

The attached is a list of DOE owned structures and leased 
facilities outside of the main boundary of the Laboratory. 
This listinq is subject to change. 
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0 71 
0 1054 
0 1055 
0 1051 
0 1056 
0 1058 
0 1061 
0 1062 
0 1078 
0 1079 
0 1080 
0 1082 
0 1084 
0 1085 
0 1086 
0 1087 
0 1088 
0 1089 
0 1090 
0 1091 
0 1092 
0 1093 
0 1094 
0 1095 
0 1096 
0 1099 
0 1100 
0 1101 
0 1102 
0 1103 
0 1104 
0 1105 
0 1107 
0 1101 
0 110t 
0 1110 
0 1111 
0 1112 
0 1113 
0 1114 
0 1115 
0 1116 
0 1117 
0 1118 
0 1119 
0 1120 
0 1121 
0 1122 
57 

DOE OWNED STRUCTURES 

Pumphouse, Water 
Well House t1 
Wel1House fl 
Steam Plant 
Meterinq Station 
Well House 
Transmitter Bldq. 
Laborers Shack 
Sportsman C1Ul:» 
Valve House 
Pulllp House . 
Maintenance Bldq. 
Valve Bldq. 
Valve Bldq. 
Valve Bldq. 
Valve Bldq. 
Valve Bldq. 
Gas Valve House 
Pulllpinq Station 
Guard Tower 
Booster Station 
Booster Station 
Fire Station t4 
Fire Station f2 
Fire Station t3 
Booster Station 
Sand Basin Bldq. 
Well House 
Well House 
Well House 
Well House 
Well House 
Filter BuilcSinq 
Pmlpinq Station 
Booster station 
Valve House 
Pwlpinq station 
Booster Station 
Booster Station 
Booster Station 
Meterinq Station 
Drill Tower FSt2 
Well House 
Well House 
Well House 
Well House 
Well House 
Valve House 
All Buildings 

ADDRESS 

Western Area, Los Alamos 
Guaje canyon 
Guaje canyon 
3750 Finch St., Los Alamos 
1805 Diamond, Los Alamos 
Rendija canyon 
Star Lake 
Sl Side TA-3, SM-36 
Rendiji ' Gauje Canyon 
1805 Diamond, Los Alamos 
600 48th Street, Los Alamos 
Gas Line, San Juan County 
Gas Line, Sandoval County 
Gas Line; Sandoval County 
Gas Line, Sandoval County 
Gas Line, Sandoval County 
Gas Line, San Juan County 
691 East Road, Los Alamos 
99 Gancho, Loa Alamos 
2471 East Rd., Los Alamos 
Guaje Canyon 
State Road 4 
White Rock 
132 DP Road, Los Alamos 
4401 Diamond, Los Alamos 
state Route 4 
Guaje Canyon 
Guaje canyon 
Guaje canyon 
Guaje Canyon 
Guaje Canyon 
Guaje Canyon 
4040 Diaaond, Los Alamos 
4014 Trinity, Los Alamos 
1801 Diaaond, Loa Alamos 
601 48th, Los Alamos 
600 48th, Los Alamos 
Guaje Canyon 
Guaje canyon 
Guaje canyon 
691 East Road, Los Alamos 
132 DP Road, Los Alamos 
Guaje Canyon 
Guaje Canyon 
Guaje Canyon 
Guaje Canyon 
Guaje Canyon 
Guaje canyon 
Fenton Hill 
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SMALL BUSINESS AND SMALL DISADVANTAGED 

BUSINESS SUBCONTRACTING PLAN 

(Final Noveaber 12, 1992) 

Los A1aaos Fire Departaent 
Incorporated County of Los Alaaos 

2300 Trinity Drive 
Los Alaaos, New Mezico 87544 

Solicitation No. RP 32-91AL64100 

The aqreement between the Department of Enerqy (DOE) and the Incorporated County of Los Alamos (contractor or County)) provides for the County to be responsible for fire suppression, emerqency medical and rescue services in the Los Alamos Fire Service Area, as defined in the contract, which includes Los Alamos National Laboratory. 

The County and the DOE oriqinally entered into a contract on February 9, 1988, to initiate the proposed transfer of the Los Alamos Fire Department from the DOE to the County. Phase II of this aqreement, operation of the Fire Departaent, beqan September 24, 1989. Phase II, including current extensions, expires December 31, 1991. The DOE's request for proposal, RP 32-91AL64100, contemplates a subsequent five year contract with the County. 

**************************************************************** 
In accordance with Section 8(d) of Public Law 95-507, as implemented by OFPP Policy Letter 80-2, there are six mandatory elements that aust be in every subcontracting plan. The six elements are: 

I. GOALS 

Goals for subcontracting with Small Businesses (58) and with Saall Disadvantaged Businesses (SDB) are expressed in both dollars and percentages. The percentage goal is a percentaqe of the total dollars planned for 
subcontracting, not the total dollar amount of the contract. The definition of a subcontract is any aqreement the County (contractor) enters into for supplies and/or services required for contractor performance that will not be conducted with their own labor forces. (This includes aqreements with Large Businesses (LB) as well as SB and SOB concerns.) Indirects and overhead were not included in the amounts to be subcontracted. 
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SB/SDB Sub. Plan 
County of Los Ala~~s 
Final 11/12/92 

Percentage Goals and Esti•ated Amounts: 

A. 1. The total estimated cost of the proposed five year contract is $39,853,077. 

2. The total estimated dollar value of all planned subcontracting under this contract is $3,327,718. 

3. The following dollar and percentage goals (expressed in relation to the total planned subcontract dollars in A.2) are applicable to the contract cited above or to the contract awarded as a result of the 
solicitation cited. 

(a) Small Business concerns: Total dollars planned to be subcontracted to small business concerns: 
$1,663,859. Fifty percent (SOt) of the total 
planned subcontracting dollars under this 
contract goal will go to subcontractors who are sa concerns. 

(b) Small Disadvantaged Business concerns: Total 
dollars planned to be subcontracted to SDB 
concerns: $399,326. This dollar amount is 
included in the amount shown under A.3(a), 
above, as a subset. Of the total planned 
subcontracting goal dollars under this 
contract, 12t will go to subcontractor• who are 
SDB concerns owned and controlled by aocially 
and economically disadvantaged individuals. 
This percentage ia included in the percentage 
shown under A.3(a), above, as a subaet. 

B. 1. Subcontracting Summary: The following is a summary of subcontracting under this contract, with the 
distribution among sa, SDB and LB concerns as follows (SBP is the total dollar aaount estiaated for 
subcontracting): 

Category lOOt SOt 12t so' SBP SB SOB LB 

Services $1,560,989 780,495 187,319 780,495 Supplies 1,428,945 701,437 168,345 701,407 Capital 363,85S 181,927 43,662 181,927 

Total $3,327,718 $1,663,859 $399,326 $1,663,859 

2. Possible Subcontractors: The following is a list of possible SB and SDB subcontractors for the Services, 
Supplies/Materials and Capital Equipment referenced in 8. 1 
and 8.2.: 
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SB/SDB Sub. Plan 
County of Los Alamos 
Final ll/12/92 

Small Business Concerns: 
A-1 Signs 
Allied School and Office Products 
ALS Medical Products 
Armstrong Medical 
Artesia Fire Equipment 
Becker Fire Equipment 
Bill's Computer Shop 
Brownell's Hallmark Shop 
Business Machines Center 
C.J. Enterprises 
Camelot World Travel 
Camera and Darkroom 
Central Motive Power 
Clarey's Safety Equipment 
Clement, Benner and Fox 
Coffelt's Family Footwear 
Computer Works (Las Cruces) 
Dane Myers 
Delta Uniform 
Don Taylor's Photo 
or. Victor zalma 
Finishinq Touch 
G.C. Video 
Glovers Auto Parts 
Hunter Lumber Company 
Independent Fire Company 
J & J Safety 
Johnson Southwest Movinq (Santa Fe) 
Knecht Automotive 
Kurts camera Corral 
Los Alamos Parts Company 
Los Alamos Stationers 
Metzqer Stores 
Michael w. Baxter, PH.D. 
Microsaqe 
Mobile Apparatus 
Monarch Fire Equipment 
Pajarito Travel Aqency 
Peak and Plains Outfitters 
Precise Graphic Impressions 
Rapids Air, Inc. 
Red Barn Screen Prints 
Simon's Uniforms 
Thunderbird Shoe Store 
United Fire Equipment 

Small Disadvantaqed Business Concerns: 

Advanced Copy Systems (Santa Fe) 
Agua Fria Wrecker Service 
Ask Mr. Foster Travel 
Capitol City Uniforms 
Destinations, Inc. 
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SB/SDB Sub. Plan 
County of Los Alamo~ 
Final 11/12/92 

Healy-Matthews Stationers 
Holman's Inc. 
Joann's Floral 
Lobo Team Sales 
Mr. Carpet 
N.M. Office Products 
N.M. Pest control 
Santa Fe World Travel 
Sierra Vista Office Products 

II. ADKINISTRATOR 

The subcontracting plan is to be adainistered by the County (contractor) to assure that the provisions of the contract and the plan are implemented and perforaed. 
The following individual will administer the subcontracting plan: 

Name: 
Title: 
Telephone: 

Roger Bagley 
support Services Director 
662-8054 

This individual's specific duties, as they relate to the County's (contractor's) subcontracting plan, are as follows: 

A. General overall responsibility for the County's Small Business Program, the development, preparation, and execution of individual subcontracting plans and for monitoring performance relative to contractual subcontracting requirements contained in this plan, including but not limited to: 

B. Developing and maintaining bidders lists of small and small disadvantaged business concerns fro• all possible sources; 

c. Ensuring that procurement packages are structured to perait ••all and small disadvantaged to participate to the maxiaua extent possible; 

o. Assuring inclusion of SB and SOB concerns in all solicitations for products or services that they are capable of providing; 

E. Reviewing solicitations to remove statements, clauses,etc. that may tend to restrict or prohibit sa and SOB participation; 

F. Ensuring that the bid proposal review board documents its reasons for not selecting low bids submitted by small and small disadvantaged business concerns; 
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SB/SDB Sub. Plan 
County of Los Alamos 
Final 11/12/92 

G. Ensuring the establishment and maintenance of records of 
solicitations and subcontract award activity; 

H. Attending or arranging for attendance of company 
counselors at Business Opportunity Workshops, Minority 
Business Enterprise Seminars, Trade Fairs, etc.; 

I. Conducting or arranging for motivational training for 
purchasing personnel pursuant to the intent of P.L. 
95-507; 

J. Monitoring attainment of proposed goals; 

K. Preparing and submitting periodic subcontracting reports 
as required; 

L. Coordinating County activities during the conduct of 
compliance reviews by Federal agencies; and 

M. Coordinating the conduct of County activities involving 
its small and small disadvantaged business 
subcontracting program. 

III. OUTREACH EFFORTS 

The following efforts will be taken to assure that small and 
small disadvantaged business concerns will have an equitable 
opportunity to compete for subcontracts: 

A. outreach efforts ~ill be made as follows: 

l. Contacts with minority and small business trade 
associations; 

2. contacts with business and development 
organizations; 

3. Attendance at small and minority business 
procurement conferences and trade fairs; and 

4. Sources will be requested fro• SBA's PASS system. 

B. The following internal efforts will be made to guide and 
encourage buyers: 

1. workshops, seminars, and training programs will t~ 
conducted; and 

2. Activities will be monitored to evaluate 
compliance with this subcontracting plan. 
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SB/SDB Sub. Plan 
County of Los Alamo~ 
Final 11/12/92 

C. Small and small disadvantaged business concerns source lists, guides and other data identifying small and small disadvantaged business concerns will be maintained and utilized by buyers in soliciting subcontracts. 
IV. SUBCONTRACTING PLAN FLOWDOWN 

The subcontracting plan must include the County's (contractor's) explicit statement that the two standard subcontracting clauses will be included in all relevant subcontracts. The clauses must be included by title and the County guarantees that a "subcontracting plan" will be required of every subcontractor (except small businesses) meeting the dollar thresholds of $500,000 or $1,000,000 for the construction of a public facility as appropriate. The County (the prime contractor) cannot alter this requirement. Any subcontractor issuing subcontracts exceeding the thresholds must acquire a subcontracting plan and flowdown the provisions of their subcontracting plan to their lower-tier subcontractors. The following wstandardw language shall be included in the plan with the understanding that the contract administrator will be responsible for assuring that the standard clauses are incorporated into appropriate subcontracts and that the subcontractors are obtaining further subcontracting plans as required: 

Flowdown of Provisions 

The County (contractor) agrees that the clause entitled "Utilization of Small Business concerns and Small Disadvantaged Business. Concernsw will be included in all subcontracts that offer further subcontracting opportunities, and all subcontractors except small business concerns who receive subcontracts in excess of $500,000 or $1,000,000 for construction of a public facility will be required to adopt and comply with a subcontracting plan similar to this one. Such plans will be reviewed by coaparing thea with the provisions of the clause, wsmall Business and Small Disadvantaged Business Subcontracting Plan• (FAR 52.219-9), and assuring that all minimua requireaents of an acceptable subcontracting plan have been satisfied. The acceptability of percentage and dollar goals shall be deterained on a case-by-case basis depending on the supplies/services involved, the availability of potential saall and saall disadvantaged subcontractors, and prior experience. Once approved and implemented, plans will be aonitored through the submission of periodic reports, and/or, as time and availability of funds permit, periodic visits to 
subcontractors' facilities to review applicable records and subcontracting program progress. 
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SB/SDB Sub. Plan 
County of Los Alamos 
Final 11/12/92 

V. REPORTS AND SURVEYS 

The County (contractor) will submit Standard Form 294 on a semi-annual basis and Standard Form 295 on an annual basis and agrees to submit such periodic reports and cooperate in any studies or surveys as may be required by the contracting agency (DOE) or the Small Business Administration in order to determine the extent of compliance by the bidder with the subcontracting plan and with the clause entitled "Utilization of Small Business Concerns and Small Disadvantaged Business Concerns" contained in the contract. 

VI . RECORDS MD PROCEDURES 

The County (contractor) agrees to maintain at least the following types of records to document compliance with this subcontracting plan: 

A. Small and small disadvantaged business concerns source lists, guides and other data identifying SB/SDB vendors; 
B. Organizations contacted for small and disadvantaged business sources; 

c. On a subcontract-by-subcontract basis, records on all subcontract solicitations over $100,000, indicating on each solicitation (1) whether small business concerns were solicited, and if not, why notJ (2) whether small disadvantaged business concerns were solicited, and if not, why not; and (3) reasons for the failure of solicited small or small disadvantaged business concerns to receive the subcontract award; 

D. Records to support other outreach efforts: contacts with minority and small business trade associates, etc., attendance at small and minority business procurement conferences and trade fairs; 

E. Records to support internal activities to guide and encourage buyers: workshops, seainars, training programs, etc., and monitoring activities to evaluate compliance; and 

F. on a subcontract-by-subcontract basis records to support subcontract award data to include name and address of subcontractor. 
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SUBMITTED BY: 

Signed: 

Typed Name 

Title: 

Date: 

PLAN ACCEPTED BY: 

Contracting 0 

Date: 

PLAN CONCURRED ON BY: 

County Administrator 

November 12, 1992 

Small and Disadvantaged Business utilization Specialist 
Date: 

; -END-
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SPECIAL BANK ACCOUNT AGREEMENT FOR USE VITR THE . ~ 
CHECKS-PAID HETnnD OF LETTER OF CREDIT FINANCING 

This Acree•ent entered into this day of , 19 __ , 
betveea the UDlted States of Aaertca (hereinafter called the Govern.ent), repre
MDtecl beretA by the DepartMnt of lneriY (hereinafter called the DOE), and 
(a... of contractor) (berelaafter called the Contractor), a corpqration under 
tbe lava of tbe State of (State) and (Naae of I&Dk) (hereinafter called the 
lank), a banltiar corporation under the lava of the State of (State], located at 
(Ci tJ ucl State) •. 

UCITALS 

(a) oa the date of 19 __ , DOl and the Contractor entered into a 
Contract No. DI-AC04-89AIJJXJX provtdt.._ for the aaktnr of edvances of 
Goveraaent funds to the contractor. A copy of IUch advance provisions 
bas beeD furnished to the Bank. 

(b) DOl requires that aaounts advanced to the Contractor under said Contract 
be deposited i·n a Special lank AccoUDt or accounts vlth a bank de.sicnated 
by the tr ... ur, DepartHilt u a deposl tarJ and financial qent of the 
Goveraaent (Section 10 of the Act of June 11, 1942, S6 Stat. 3'6; 12 u.s.c. 26S), aeparate fro. any of the Contractor'• reneral or other 
fund11 uct, the laDk belar such a bank, the parttea are qrHable to so 
depositlar aald ..ouDtl vtth the Bank. 

(c) !1111 Special lank Aecount(a) ahall be dulpated •(Hue of contractor J, 
Contract DI-AC04-89.AI J'JJXI, Depart•ent of lnerr7 Special lank Ac:c:oun t." 

C006721 Att~rhm!>n' '~ 
Page 1 o t · 



'. 

COV!NJJrl'S 

In consideration of the foregoing, and for other good and valuable consideration, it is acreed that: 

(1) the GoYemaent •hall haYe title to the credit balance tn •aid Acc:ount(s) to ••cure tbe return of all advance• aade to the Contractor, vhich title •hAll be .upertor to any lien or claia of the lank or others vith respect 
to such £ccount(s). 

(2) The lank vill be bound by the provisions. of said contract between DOE and 
the Contractor relatinc to the deposit and vithdraval of funds in the 
aboYe Special Bank Account(s), but shall not be responsible for the appli
cation of funds properly vitbdravn fro• said Account(s). After receipt bJ tbe lank of vrttten direction• froa DOE, the lank shall act thereon 
and shall be under no liability to any party hereto for any action taken 
iD accordance vith tbe said written directiona. 

(3) tbe Gove~ent, or its authorized representatives, shall have access to 
the books and records .. tntained by the lank vttb respect to such Special 
lank Account(s) at all reasonable tia .. and for all reasonable purposes, 
includinc, vtthout llaltation, the inspection or copyin1 of •uch_books 
and records an4 any or all ftiiOranda, checks, correspondence, or docu
HDts pertaininc thereto. lxcept u ap'eed upon by the Govemaent and 
the lank, all books and records pertatnina to the Special lank Account(s) 
in the poss .. sion of the lank relatiDI to tbe Special lank Account agree
Hilt ahall be pr .. erved by the lank for a period of thr" (3) years after 
tbe final ,.,..at UDder the contract to vbicb the Special lank Account aar•••t pertains or otherwise disposed of ln such unners u ay agreed 
upoa bJ tbe Govenuau t ud the lank. 

(4) In the event of the services of any vrit of attachaent, levy of execu
tion, or coaaenceaent of rarnishaent proceedinrs vith respect to the 
Special lank Account(s), the Bank vill promptly notify DOE's Area Manager 
at (Address of Area Office). 

C006721 Attac:-hmenc G 
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(5) DOE vill issue a Letter of Credit (irrevocable to the extent obligations 
have been incurred in cood faith thereunder by the Contracrnr) to the 
Bank for the benefit of the Special Bank Account(s). The Sank agrees to 
honor upon presentation for payment all checks issued by the Contractor 
and to restrict its Letter of Credit vithdravals to an aaount sufficient 
to aaiataia the account balance as close to zero as adainistratively pos
sible each day. 

The lank vlll coaply vtth the provisions contained la the Treasury Depart
.ent Fiscal Kequtreaents Manual (I 171M 6-2000) vbich states that ordinar-
117, payaeat •ouchers (P5-5401) should not be dravn aore frequently than 
daily or for aaounts less than $S,OOO, and ia ao case aore than 
SS,OOO~OOO unless so stated in the Letter of Credit. A copy of said 
H&Dual ls ia the lank's possession. 

The lank arr ... to serYice the Special lank Account(s) in consideration 
of pa,..at by the Contractor for Its actual account activity at the "Per 
It .. Cost• shova on the fora entitled •Schedule of lank Processing 
Charcu• incorporated into this Acree•ent as Attachllent A. The Bank 
acr .. s that the •rer It .. Cost• vtll r ... tn constant duri~ the term of 
this Ap'e .. en C. 

(6) It Is uatlcipated that the bank baluace vUl be zero (-0-). Bovever, if 
a balaace occurs, the Tr ... ury Tax and Loan rate (Tl',L) vlll be used to 
coapute the a.ouat due as follovsa 

(a) Assu.iDI a positive balances 

Positive AYerace Daily Collected Balance ti•es TT&L vill be the 
..ouDt due and payable to the Contractor/DOE. 

(b) Assuatnc a ae,attve balance: 

C006721 

Necative Averace Daily Balance ti•es TT&L vill be the amount due 
and payable to the Bank. 

At tach'""»'"'· '~ 
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(7) This Acreeaent shall be effective from , 19 __ through 
-----• 19_, unless earlier terminated as provided in this 
Acreeaeat. 

(8) The Go•ern.eat, the Contractor, or the lank aay terainate this Acreeaent 
at an7 ct .. upon au~itcinr vrittea notification to the other parties 90 
days prior to the desired teraination date. 

(9) fte GoYemMDt and the Contractor aay terainate tbia AcrHMnt at any 
UM upoa 30 daya' notice to the lank if the GoYamHnt and/or the 
Contractor find that the lank bas failed to aubatantially perfora its 
obliratioas undar this Acreeaent. 

(10) Notvitbataadiar tha provisions of pararraphs (8) and (9), in the event 
the coatract (raferencad in lecital (a)) betveen tha DOl and tha 
Contractor ta not ranavad or 18 tarainated, this Acr ... •nt betveen the 
Govarn.aat, tha Contractor and tha lank vill autoaattcally be terainated 
upoa tha dalivary of vrittan aottca to tha Bank. 

(11) In tha aY&Dt of tarainatloa, tha lank arraas to rataln tha Contractor's 
Spacial laak Account(s) for a 90-day period to allov for claarance of 
outstandiq chaw. Durtnr this 90-day period, DOl vill placa ora deposit 
ia tha Accoaat(a) .ufflciaat funds to covar all outatandinc checks 
prasantad for pa,.aat. Durtnc thia 90-day period, it b further 
undarstood that all b&ak sarvica charc•• vill be couistaat vi th the 
aaounta raflactad in Attachaant A to this Arr .... nt. 

C006721 Atfl'lt'"h"'"r1 1 r. 
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IN VITNESS VBEREOF the parties hereto have caused this Agreement to be exe
cuted as of the day and year first above vritten. 

DATia --------------------------

DATE1 --------------------------

DATil ---------------

C006721 

Till UNITED STATES OF AMERICA 
BY1 U.S. DEPARTMENT OF ENERGY 

BTl 

(Naae of Contractor) 

BT1 

TITLEs 

(Naae of lank] 

BTl 

TITLII ----------------------

Atta<"h- .. ~· ~ 
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CONTRACTOR CORPORATE CERTIFICATE 

I,----------------' certify that I &II the 
---------- of the [Naae of contractor) nued herein, that 
-----------• vho aicned this Acr .. •ut on behalf of said corporation, vas then of •aid corporation; 
that thia Arr ... ent vas duly aicned for and in behalf of aaid corporation by 
authorit,r of it• •overniaa body and 1• vithin the scope of its corporate 
povers; and that I have aet .y band and the ••al of the aaid corporation 
hereto on this _ day of --------• 19_. 

(SEAL) 

TITLEs 

lANK CORPORATE CDTIFICATE 
[Nue of lank) 

I, , certify that x· .. the 
---------- of the Bank named herein, that , vho •ianed this Acr•e•ent on-behalf of 
aaid corporation, vas then of said Bank; that 
this Acree..at vas duly staned for and in behalf of said Bank by authority of 
its ~verninc body &Dd is vitbin the scope of its corporate povers; and that I 
have set rq band and tbe seal of the said lank bereto on this ---- day of 
-------· 19_. 

(SIAL) 

C006721 
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. . . 

ATTACHMENT A TO SPECIAL BANK ACCOUNT AGREEMENT 
SCHEDULE OF BANK PROCESSING CHARGES 

1. Oledts Debited 

2. Stop Payaeat Orders 

3. Account Malntanance (Monthly) 

4. O.poatua 

a. Deposl t Tic:.lteu 
b. Local ItHS 
c. Out-of-Tow Iteas 

S. lecoaclllatlon Services: 

a. Tapu Supplied 
b. Cbedr. Sortina 

leconctllatlon and atate•ent 
required aonthly. Chec:Jc.s supportinc each atat ... nt to be aorted in 
nuaertcal aequence by serial nuaber that Ja upetically encoded on each check. Hon tbly bank analyses 
ahovtnc naber and uount of 
transactions vith dally endtnc 
balucu. 

6. CUrracy Sbtpeenta of $ 
v"klJ to be trauportecl·..,'""''br-y--
l contractor). · 

C006721 

Per 
Ite• 
Cost -··--··----··--·---•:----·--·---

·--··---

··---
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BILLING INSTRUCTIONS 
U. S. DF.PARTHF.NT OP ENERGY 

ALBUQUERQUE OPERATIONS OFFICE 

I. These instructions are provided for the use by the Contractor in its preparation and sub•lssion of vouchers or invoices requestinr . rel•burse•ent for coats incurred on nerotiated cost-type contracts. lei•burse•ent procedures related to necotiated .cost-type contracts involve the preparation and •ub•i•sion by the Contractor of ade~uately prepared voucher• to the Govern•ent. The •u~is•ion of Youcher~ as prescribed herein vill reduce correspondence and other causes for delay to a •inimum and vill th~• assure pro•pt pay.ents to the contractor. 
II. In requeatinr relaburseaent, contractors ahall use the Govern•ent voucher SP-1034, Public Voucher for Purchase• and Service• Other Than Personal, or an acceptable aubstitute vhich provides the s ... necessary infor•atlon as found in Attachaent No•· 1 and 2 to th .. e in•tructlon•· 
III. Each SP-1034 voucher vill be prepared in an orirtnal and three copies. The voucher vill be co•pleted in accordance vith the follovinc nu•erical desirnationsa (See Attach•ent No. 1.) 

(1) All •pac .. nUilbered (1) •hould be left blank. 
(2) Date voucher prepared and •oucher nuaber. It 1• •urrested that Youchera be aequentially nuabered for each contract. 
(3) Contractor'• n ... and aalltnr addre•• and phone nuaber. 
(.4) Cootract nuaber and date of contract. 
(') Vhere vork aasirnaenta or taak orders are inYol•ed tn the billinr, the nuaber and date of the applicable order vtll be shovn in this space, otherwise leave blank. 

(6) Identify the period billiar covers (i.e., .antb of January or January-March, 19 _). 

(7) Contract nuaber cited INSt be the •- u the nuaber in the contract docuaut aa4 in 1 t• 4 above. 

'' (8) Shov the dollar aaount of this bllltnr. The aaount clai•ed •ust arree vith aaount reflected in the detailed •uaaary •tat .. ent. The uount •hould be rounded to the nearest vbole dollar. 
(9) Place an I in the appropriate block for the ~ of payaent for vhich reiaburse•ent i• requested. 

At tachmeon t H C006721 
D•"'• 1 ""~ ..., 



• 
. · · . 

IV. Subait a~oririnal SF-1034 and three copies vith one copy of support docuaenta for travel, nonexpend~equipment and direct labor by cAte«ory (see Attachaent No. 3 for sa•ple format). If, however, the contract specifies a •Principal Ivestirator• or •Project Hanaaer• by name(s), their tiae vill be reported by·the individual name(s). The Certification on Attachment No. 2 aust be sianed by an authorized official. 
v. Paywent of fixed fee. The fixed fee, if any, shall be paid in installaents based on the percentaae of coapletion of vork, as determined by the Contractin, Officer. Fixed fee vill not be paid in less than aonthly increaents. Each voucher containtnc·fixed fee vill include a aupporUn1 docuaent ju.Ufyiq the fixed fee aaount in teru of the percentace of vork coapleted. For level of effort contracts, the hours upended dudnc the period shall be reported. 
VI. At the option of the contractor, pay.ents in excess of $2,,000 can be aade usin1 tbe Treasury Ptnancial Coa.unications Syatea (TFCS). Otherwise, pay.enta vill be .. de bJ a check aailed to the contrac~or. The TFCS provides on-line access to the Federal Reserve Co.aunications System . (FRCS), enablinc your payaent to be aade to financial institutions that bave ace••• to the FRCS. four pay.ent cu also be •de to financial taatitutiona that do not have access to the racs tbrouah correspondent flaanctal institutions or Federal Reserve lanka. If the contractor opts to use the TPCS aethod of payaent, the Pa,..nt Inforaatton Data Fora (Attacbaent No. 4) abould be coapleted and returned to the DOE to ensure that the DOE has correct TFCS inforaation for aakinc payaents to the coatractor's financial institution. 

VII. The orlcinal voucher and all copies vill be aailed to the follovinr address a 

• U • .s. Departaent of Ener(Y 
Albuquerque Operations Office 
ATTNt Office Operations Section/FKD 
P. o. lox 5400 
Albuquerque, MN 8711S 

AD addi Uonal copy of each voucher shall be se1u to a 'ientDF$W Mfigr 

w.·a. ~of IMZW 
l.oe •J- Ana otfice 
aiJICb~. 
Loa u .. , .. 1'7Ht 

4 AttachMnta 
1. Standard Pont 1034 
2. DetaUn Backup for SP 1034 
3. Instructions for Support Oocuaents 
4. TPCS Payaent Inforaation Data For• 

C006721 Attachment H 
Pare 2 of 2 
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·. 
Attach6ent ~o. 1 
Page 1 of 1 ..-,_...,_,u. 

PUILIC VOUCHER FOR PURCHASES AND •Ouc .. u .. o ,.._.__,,HO 
o...-..... ,_, 

SERVICES OTHER THAN PERSONAL I "'• ._20111D 

(2) 
,_ .. , 
IJ.S ~AITMfNT, 1*&11. 01 ISTA&I.I ..... NT AHD LOC:.TION OATI YOUCootl Nt•AitO ""tOULt '"0 0. S. Depar~ment of Energy (2) 
Albuquerque Operations Office CONTI&CT NU ... I &NO OATI PAI»Il' Attn: Office Operations Section/FMD (4) P. 0. lox 5400 lt0Ut$1TION ~lfl &NO OATI Albuquerque NM 87115 (1) 

(1) r , 
Mnn ... 

OAU .,..,OtCt IICt••IC AND 
(3) (1) 'M'III 

OIKOIMT Tfl•i 
L ..J (1) 

••YII I ACCOUNT ,.u•lfl 
(1) .-..o HOe TO wt!Qfn GO\Ifl .... t .. T • L ..... u. (1) (1) (1) (1) NUMIII I)ATI_Of ... TIQU o• ~·VII;;U 

QUAN· UNIT NtCI AM0V .. T . ~~~:.': OILIVIIY' ,._ ~-· - ........ ., ,_,_, •' , .... , ,.,., 
'"" lot Sflvta lritftlt~ll ..wl _., ••t-••- --~ •«ft»•• • COlT "'' 

(5) (6) (7) (1) (1) (1) (8) 

FOJt JtEIMBUI.SEMD."T OF COSTS 
INCUilW) UNDER CONTRACT NO. 

,. . AS DETAILED IN AnACHED 
SUMMAJtY • . . 

cu.·---.~ .. __, (PeyM _,,t NOT uee tfte ,,.,. t.elew) rgTAL (8) PAYMINT, """OVID POl 1 UCtu.NGI IATI IIHIIINCU (l) 0 fiiO¥IIOIM -· (1) (1) •11.00 
o~ IY I o ........ 
0,.,. (9) (1) 

--~--0 fiOOIIII mLI 
(1) ~~--.~~~ O ... ANCI (1) ..__. . ......,~ ................................ ,..., .. ,.,...... 

(1) (1) .. . (1) 
10.. ,,...,...~<Sif-·' IT11~1 

ACCOUNTIN(i CLAUIII(ATION 

(1) 

CHICINUMIII ON ACCOUHT Of U.S. TIIAiUIY CHICI NUMIII ON t.'W_fl/.,..., .. (1) (1) (1) (1) • 
~ 

CAlM DATI ... ,u' 
Is (1) (1) (1) 

',. . ..,. taalft • (Cif'ltlll ~...-,.-- ol nr-) .... 'If 11w alloltl'' .. r:tr"riJ N _...,., 10 -.wa.oe ere~ "'- lltr•-· oow 11111111u'- 0111, ,. _._,, (1) CIIMN•IIII .....,...._ Cllrocer ..U .... ~ 1111 ..-n pro.....,. o..., 11,. oll'oc .. ltlllt' ,.,...,. a_.., a,_.,...,"' 11w- fila~~~~ • ~- tlw .. - oltiW.....,.... ,.,.,., 1lw c~) TITLI or C.!WWite -· 81 Mil 81 llw ~' • •llocll Ill •IIIL -.,....... fiW f&AIIII'W .. JNIII 0ow c-.-~· lief Jolle '-"•II.IK'mery ... fill -Tr-··. a 1111- -~Ill 

~-· 
.. 

..._ __ 
.. ~ .. ~ ..... 



• 

The ABC Co•pany 
Anywhere, u. s. A. 01234 

Contract No. DE-AC04-88ALXXXXX 

Oblications: SXXI,XXX 

Period of Perforaancet 

Cost Catecories 
(u applicable) 

Direct Labor 
Prince Benefits @ % 
Overhead I % 
Nonexpendable Items 
Materials • Supplies 
Travel 
Subcontract tl (Jones) 
Subcontract 12 (Saith) 
Other Direct Costs 
Adjustaents (Explain) 
G'A I% 

SUbtotal 

, ... % 
PH Vithheld 

Contra~or'• lortion 
(if applicable) · 

Go•ernaent's Share 
(if applic:able) 

Previous 
Payments 

Cun·ant 
Voucher 

No. 
Cuaulative 
Pay•enu 

Currant Contract Valut! 

Cost 
Fee 
Total 

sxxx,nx 
x,xxx 

sxxx,xxx 

NOTia A separate break-out shall be provided for each task if contract is a task order type. 

CERTIFICATIOit I certify that this invoice is correct and in accordance vith the tara. o! the contract and that the costs included herein have been incurred, repr .. ent the pa,..ata aade by the Contractor except u otherwise authorized in the pa,..at• proYiaiona of the contract, and properly reflect the vork perforaci. · · 

(Si~~tature) (Title) 

(NOT£1 Attach one copy of support documents as instructed in Attachment No. 3.) 

Attl~hm~nt Nn. 2 



il 

" 

·. 

INSTRUCTIONS FOR SUPPORT DOCUMENTS 
The purpose of the Support Documents is to allov the DOE technical representative to relate the progress achieved by the contractor to the cost incurred and ehnance his ability to aanace the progra• and to enable the Contractinc Officer to approve payaent in a ti•ely aanner. The Support Docuaents •bould be presented in enouch detail to .. et these objectives. 
Travel 

(1) a copy of the detailed travel expense report vtthout copies of receipts, tickets, etc.a or 

(2) a ll1tlnr reflectinr the name of the individual, destination, date of departure and return, purpose of trip,·and total travel colts incurred. 
Nonexpendable Eguipment 

(1) li1tinr of nonaxpendable equipment purchased to reflect naae of vendor, description of ita• purchased, date purchased, colt and DOE property tac nuaber1 or 

(2) a copy of the invoice received fro• the vendor vith the DOE property tag nuaber reflected. 

Di rae t Labor 

(1) li1tinc by naaa and hours ebarced to this contract durin, the billed pedoda or 

(2) listtnc by labor caterory, t.e., Senior Research Scientist, Cheaical Encineer,'Teehnietaq, praftsaan and hours eharced to thi1 contract· during the billed period. 

Subcontracts 

(1) for fixed priced subcoatracts, provide a copy of the paid voucher. 
(2) for cost rel•burl ... nt subcontracts, provide detail consiltent vith the prt .. coatract requtr .. aats. 

C006721 
Attachment No. 
Pac• 1 of 1 
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Payment Information Data Form 
Treasury FinAncial Co••unications System 

Pay•ents under Department of !nerfY (OOE) contracts aay be •ade by use of electronic funds transfers. The tnforaation requested herein concernin1 your financial institution vill be used for that purpoae. The information should be available throu1h your co•pany's Treasurer or financial institution. 
If your financial institution has access to the Federal Reserve Communications Syste•, please do not co•plete ite .. 10-13. If your financial institution does not have access to the Federal Reserve Coaaunicattons Syst••• please co•plete all !teas, except ttea 7. 

1. Haae of Contractor Co•panya 

2. Contractor Addressa 

3. Contractor Contact Persona 

4. Contractor Contact Person Telephone Nuabera Area Code ( ) 
3. Naae of Financial Institution: 

6. Address of Financial Institution: 

7. Financial Institution's nlne-dirtt Aaertcan Bankers Association (ABA) Identifytnc Nuaber for Routinr Transfer of rundsa • (Co•plete only if your Financial Institution has access to the Federal leserve Co..unicattons Syst••·> 

8. TeltcraphiC Abbrevia~i~n of Financial Institutton1 
9. Account Muaber at your Financial Institution to be credited vith the funds: 
10. N .. e of Correspondent Financial Institution your Financial Institution receives electronic funds transfer .. ssar•• throu,h, if it does not have access to the Federal leserve eo .. unications Sy1te•1 
11. Address of Corr .. pondent Financial Institution• 
12. Corre1pondent rtnanctal Institution's ntne-dtait AlA Identifyinc Nu•ber for loutina traaafer of rundsa 

13. Telearaphlc Abbreviation of Correspondent Financial Institution: 
14. Slanature and Title of Authorlzlnr Co•pany Official: 

si,nature Title Date 
co .. ents: 

Attachment No. ~ C006721 D•~• 1 ~~ 1 



WAGE DETERMINATION 

U. S. DEPARTMENT OF LABOR 

86..0105 (Revision No. 16J 
88..01 08 (Revision No. 12J 
88..0118 (Revision No. 13J 

ATTACHMENT I 



U.S. DEPAJrriCEiff OF LABOR 
tPLOYMEN'l' STANDARDS AOIIIIIISftA'fiOM 

MAGE AMD HOUR DIVISION 
WASHINGTON, D.C. 20210 

statal Mev lleX1co 

Page 1 of 5 

ICIS\'ER OP WAGB DftBRMIIIAftOIUI UIIDIUl I LOCALI'l'l 
'IIIB SERVICE COift'RAC'f ~ 

Area 1 Mil COUirtiiS :-8BRIIALILU), CA'I'ROlf 
CIBOLA, COLFAX, DB BACA, CUADAWPB, HARDING 
LOS ALAII08 1 IICDNLBY 1 IIORA, RIO AIUUBA 

'I direction or ~ s~ratuy oC LUor 

-;, l) 

lan L. lloaa 
!rector 

Divlalon of 
Mage Deteraiaatloaa 

Class of service Dlploy-

SAM JUAN, SAN .IGUBL, SAMDOVAL, SABA n 
SOCORRO, 'fA081 toRRUICB, VALBNCIA 

Mage-;Deteraliiitlon Mo. a 86-0105 (aav. 16) Datea 09/18/1991 

Klnl..ua 1 --- - -- - -PrlngeBirietlt Papen· 

Hourly 

llelfara _. 1-llealtb ' I Vacation I Holiday I Otber 

------------------------------------· ·---------- ---------- ---------- ------
atoaatic Data Processing OCCUpationa, Inforaation and 
~ts occupations, Libraq aad &rcbiva OOcupatlona, and 
tcbnical OCCUpational 

1. coaputer Data Librarian 
2. Coaputer Operator I 
3. eoaputer Operator II 
4. eoaputar Operator III 
5. coaputar Operator IV 1/ 
6. coaputer Progr-r I. 1/ 
7. coaputer Pragr-r II 1/ 
1. coaputar Progr•.-=r Ill 1/ 
9. coaputer Pragr-r IV 1/ 

10. coaputer systaaa Analyat 1 1/ 
11. coaputer syataaa Analyat II 1/ 
12. Coaputer Syataaa Aaalyat III 1/ 
11. coaputer &yat ... Analyat IV 1/ 
14. ~ey Entry Operator I 
15. ~ey Entry Operator II 
16. Peripheral Equipaent Operator 
1'1. t;xhibits Speciali&t I 
lU. t;xhihlta Specialist II 
19. Exhibits Specialist III 
20. Illustrator I 

$ 1.82 
$ 7.69 
$ 9.86 
• 12.61 
$ 13.41 
$ 10.10 
$ 12.12 
$ 15.11 
$ 11.36 
$ 13.26 
$ J.5.34 
$ 18.09 
$ 21.69 
$ 6.08 
$ 8.03 
$ 9.27 
$ 9.01 
$ 11.00 
$ 13.76 
$ 9.01 

• 

.. 

• 

! 

I 
I . 

./ 

,i 

' I 



U.S. DEPAR'l'IIEN'l' OP LABOR 
tPLOYMEHT STAMDARDS ADNIHIS~~IOM 

WAGE AND HOUR DIVISION 
WASHIMQfOH, D.C. 20210 

SGISTER OP WAGB DftBRHIIIA'riOHS UHDBil IIDC&Lift 7HB SERVICE COWIRACI' Actt r direct..i_on of U. S!taretuy ot Labor 

.an L. lloaa 

.rector 
Divlaloa ot 
ll&ga Detel:aiDatlona 

Claaa of aarvlca a.plo.reaa 
111n 
Hourlr· ..... . 

Page 2 of 5 
State:- MeV lleXlCO 

Area: 1111 c:omrtiBSa~ BERHALILLO, ~CA-rROll 
CIBOLA, COLPAX, DB BACA, GUADAWPB, HARDING LOS ALAMOS, IICJUNLBY, NORA, RIO ARRIBA 
SAN JUAII, SAN IIIGUBL, SAIIOOVAL, 8Aift'A PB SOCORRO, 'lAOS, mRRAHCB, VALBIICIA 

Ho-lD-'IVacatloa I Bolldiy I Other Welfare 

---------·--------• Illustrator II $ 11.00 • Illustrator III • 13.76 • Photographer I • •• 01 • Photographer II • 11.00 • Photographer III • 13.76 • Librarian • 12.71 
~ Library Tecbnician • 1.34 • Technical Infor.atioa • •• 01 Specialist I 
• 'fecbnical Infoa.atloa • 11.00 Specialist II · 
• Technical Inforaatioa $ 13.76 Specialist III 
• Laboratory 'reater $ ••• 9 • Technical Writer • 10.51 • Drafter I • 6.16 • Drafter II $ 1.10 • Drafter III • s.o1 • Drafter JV • 11.00 • Drafter v $ 13.70 Technician I 5/ $ 9.91 . Technician II 5/ $ 11.6l Technician III 5/ $ 11.]6 

Inotructor $ 11.18 

I 

• ! 



U.S. DEPAR'l'MEift' OP LABOR 

MPLOYMENT STAHDARDS ADIIIMISftATIOII 
WAGB AND HOUR DIVISION 

WASHIMGTOH, D.C. 20210 

tEGIS!'ER OP WAGB DB'RIUtiiiA!'IOII8 UIIDBR 
!'liB SBRVICB C:OII'J.'RACf Al!'l 

sy dlrectJ.pn of tilt §.tlpntu:y ot LUor 

\lan L. lloaa 
llrector 

Dlvlaioa of 
11age Deb,calaa~lona 

Claaa of &erYioe 811plOJ-

UM:ALI.,r 

' 

Page 3 ot 5 

&tatea ·Hav-llexJ.co 

Areal IOI~C'OOift'IUIBBIUIALILLO, CATRON 

CIBOIA, COLFAX, DB BACA, GIJADAUIPB, IIARDIHG 

IDS ALAif08 1 ltCDMLBY 1 IIOR&, RIO ARRIBA 

&All alUAII, 8U IIIGUBL, &AIIDOVAL, ll&lftA n 
&OCOIUIO, ttAOS 1 t'OIUtAIIC'81 VAIG'CIA 

.,.._~oeteriiiJ:naU..-IIo.a a6-o1o5 (a.v. 16) oatia 09/18/1991 
. . 

111ftliUi I Prlilii - lit - - & 
Hourly 

llelfan .-... I lhaaltb ' I Vacation I ilolldiy I other 

-----------------1 I --· --- --------~-

Fringe benefit• applicable to all alaa ... of ..rvioa -.ploy ... 

engaged in contract parfonaacaa 2/ 3/ 4/ 

1/ Doea not apply to 811Pl~: -.ployed la a bona fide executive, adlllalat:ntiva, or proteaaional 

:apaclty •• claflMd aad del ted ia 29 era 541. ,_ 29 en 4.156) · 

2/ HEA~ ' MBLPI881 t.74 aa baur or f~9.6o a weak or t121.2' • .antb. 

'l/ VACA!'IOIIa 2· vealta paid vacatloa after 1 year of ..rvioa vitb a contractor or aucceasorJ 3 veeka 

after 10 yaan1 4 ....U afar 15 yean. r.ngtb of .. rvioa lncludu tile wbole apaa or continuous 

service vltb tba pnaeat (aucoat~aor) contractor, wbanvar aiiPloyed, and vitb predecuaor 

contractors 1n tbe parfona..,. of alllllar work at tbe - Federal faalllty. (Reg. 4.173) 

4/ IIOLIDAYS: 10 paid holidays par yeara lleV Year• a Day, llartin Luther &lng Jr. '• Birthday, 

washington's Birthday, Meaorial Day, Independence Day, Labor Day, ColWibua Day, Veterana• Day, 

Thanksgiving Day, and Chriataaa Day. (A contractor aay substitute for any of tba naaed holidays 

another day off with pay in accordance vitb a plan coaaunioated ~o the eaployeea involved.) 

5/ The Technician classification include• all of the follovinga Blectronlca, Blaotroaecbanlcal, 

Environaental, Instruaentation, Matbeaatical, Mechanical, and Pboto-optica 

• 

. 
I 

·' 

~ I 

. '· 

i 
I 
I 

I 

I 
' 
t_ 

• I 
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~ DBTEIUIIHATIOll 16-8105 (8av. 16) D&ft 01/11/1111 Page 4 of 5 

• • • 
• I 

: The contracting officer aball require that any alau of ••rvlca -ploy .. vblcb 1a not llatad 

ln and which 1• to be eaployed under the contract (i.e., the work to be parforMICI la · not 

~raad by any alaasltlcation listed in tba wage deteralnatlon), be alaasiflad by the contractor 

1 to provide· a r-aonable nlatiOAIIhlp (i.e., appropriate l.vel of skill 0011.parlaon) between 

unlisted claaslflcatioaa aDd tbe alaasiflaationa liated ln the wage detaralnatlon. luab 

oraed claaaea of aaploy- aball be paid tba aonetary vag .. and funlabed the fringe bueflta 

re deteralned. Sucb ooafOEIIbg pEOGaduna aball be lnltlated by tba contractor prior to the 

oraance of contract work bf aucb unllated alaas(ea) or eaploy .... A written report or the 

os~d conforalng action, lnoludlng lafocaatlon' ragaJ:dlng tba· agnaMnt or dl-gr•-t or the 

orl&ed representative or tba .-ploy ... Involved or, vbare there ls no authorlaed 

eaentatlve, the eaploy ... tb .... lv .. , ahall be subalttad by the contractor to the contracting 

car no later than 30 days after aucb unllated claaa(ea) of eaployaea parforaa any contract 

• The contracting officer &ball review the proposed action and pro•ptly subait a report of the 

on, together with the agency•• r~tlon and all pertinent lnfonatlon including the 

tion of the contractor and tbe 811Ploy .. s, to the llage and Hour Dlvialon, bplor-nt Standards 

niatration, u.s. Depart.ent or Labor, for review. , ... section 4.6 (b)(2) or Regulations 29 

4) 

'ORM ALLOWANCE: If eaploy- are recpalred to wear unlforaa in tile pertoraance or this contract 

~er by the teru of tbe Goven.ent contract, by tbe eaployer, by the state or local law, etc.) , 

coat of fumlabing aucb unifor.a aad Mlntalnlag (by launderiiMJ or dry cleaning) aucb unlforaa 

•n expense that aay not be borne by aa e~~ployee vbere aucb coat reducea the hourly rata below 

; required by the wage debninatlon. uae Deparaeat or l.abor will accept paJMDt la accordance 

\the following·~ aa aa.pllaaoea · . · · . · . . 

contractor or aubaonbu:tol' ia l'equired to fumiab all eaploy- vltb an adequate IWIIber of 

roms without coat ol' to relllbune eaploye.. for tbe actual coat or tbe unlfor.a. In addition, 

re unlfora cleaning and aalntananca ls aade the reaponaiblllty or the -.ploy .. , : 

contractor• and 811bcontl'actora aubjeat to thia wage detarainatlon aball ( la tbe absence or a 

a fide collective bargalnlag agrea.ant providing for a different .-aunt, or the furnlablng of 

trary afflraative proof a• to tbe actual coat), relaburae all e.ployaaa for sUCh cleaning and 

ntenance at a rate or tl.IO a week (or 76 cents a daY)I and affective April 1, 1ttl, the note 

11 be $4.25 per week (or $.15 centa per day). However, in t:hoae instance• where the unlforaa 

nlshed are •ada of •wash and wear• aateriala, aay be routinely washed and dried with other 

oonal qaraents, and do not require any special treataent such as dry cleaning, dally washing, or 

l•crc1al laundering in order to •eat the cleanliness or appearance otandards set by the teras or 

, Governaent contract, by the contractor, by law, or by the natura ot the work, there 1• no 

1uirement th· eaployees be relaburaed for unlfor. .. lnt~-ance costa. 

~ 

.. 
I I 
,, 
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GB DBTBRMIHA~IOM 16-0105 (Rev. 16) DP.TB 09/11/1991 Page 5 of 5 

11 The dutiaa of a.ployeaa under job tltlaa llated are tboaa deacrlbed ln tbe Service Contract 
Directory of occupatlona, 8eoond &clition, July 19161 unleaa otbarvlae indicated. Sea also 29 

. Part 4 Section 4.152·. · 

• 
.. 

• 
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U.S. DEPARTMENT OF LABOR 
EMPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 ... ~.: 

REGISTER OF WAGE D UNDER I LOCALITY HE SERVICE C 
ion Of the ~A~A•aru bor 

Division of 

Page 1 of 5 

State: New Mex1co 

Area: NM COUNTIES: BERNALILLO, CATRON 
CIBOLA, COLFAX, DE BACA, GUADALUPE, HARDING LOS ALAMOS, MCKINLEY, MORA, RIO ARRIBA 
SAN JUAN, SAN MIGUEL, SANDOVAL, SANTA FE SOCORRO, TAOS, TORRANCE, VALENCIA 

Alan L. Moss 
Director Wage Deterainations Wage DeteraTnaflon No.: 86-0108 (Rev. 12) Date: 09/18/1991 

Class of Service Eaployees 
M1n1•u• 
Hourly 
Wage 

~dministrative Support and Clerical Occupations: 

1. Accounting Clerk I 
2. Accounting Clerk II 
3. Accounting Clerk III 
4. Accounting Clerk IV 
5. Dispatcher, Motor Vehicle 
6. Driver Messenger 
7. File Clerk I 
8. FJle Clerk II 
9. File Clerk III 

10. Audiovisual Services Clerk 
(Film/Tape Librarian) 

11. Inventory Clerk 
12. Hail Clerk 
13. Messenger 
14. order clerk I 
15. Order Clerk II 
]h. Payroll Clerk 
1·1. Product ion Control Clerk 
111. Heceptionist 
J't. !;cheduler, Maintenance 
;11. St.•cn.!tdry I 
/1. !;vcreL~ II 

$ 6.35 
$ 7.37 
$ 8.86 
$ 9.92 
$ 6.94 
$ 8.52 
$ 5.49 
$ 6.25 
$ 7.50 
$ 7.37 

$ 6.94 
$ 5.49 
$ 5.86 
$ 6.96 
$ 9.55 
$ 8.48 
$ 9.92 
$ 6.64 
$ 8.20 
$ 8.20 
$ 8.48 

Fringe Benefit Payaents 

Health , ··cacatiOn[oliday I Welfare 

---

Other 



U.S. DEPARTMENT OF LABOR 
EMPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

Page 2 of 5 
State: New Mex1co 

REGISTER OF WAGE~DETERMINATIONS UNDER ILOCALITY THE SERVIC CO~CT ACT 
ction of t e etary of Labor 

Area: NM COUNTIES: BERNALILLO, CATRON CIBOLA, COLFAX, DE BACA, GUADAWPE, HARDING LOS ALAMOS, MCKINLEY, MORA, RIO ARRIBA SAN JUAN, SAN MIGUEL, SANDOVAL, SANTA FE SOCORRO, TAOS, TORRANCE, VALENCIA 

Alan L. Moss 
Director 

Division of 
Wage Oeterainations 

Class of service Eaployees 

22. Secretary III 
23. Secretary IV 
24. Secretary V 
25. service Order Dispatcher 
26. Stenographer I 
27. Stenographer II 
28. supply Clerk/Storeworker/ 

Shelf Stocker/Store Clerk 
29. Supply Technician 
30. switchboard Operator 
31. switchboard Operator-

Receptionist 
32. Transcribing-Machine Typist 
33. Typist I 
34. Typist II 
35. Word Processor I 
36. Word Processor II 
37. Reservation Agent-in-charge 
38. Lead Reservation Clerk 
1q. Reservation Clerk 

W~ge Oeteralnafion No.: 86-0108 (Rev. 12) Date: 09/18/1991 
Mlntaua 
Hoprly 
Wage 

$ 10.72 
$ 12.39 
$ 12.94 
$ 6.94 
$ 8.02 
$ 9.24 
$ 6.94 

$ 10.72 
$ 6 •. 64 
$ 6.64 

$ 8.20 
$ 6.68 
$ 7.59 
$ 6.71 
$ 8.36 
$ 12.94 
$ 12.39 
$ 10.72 

Fringe Benefit Payaents 

Health ' ~~vacatTon I Holiday I Welfare 

------

Other 



U.S. DEPARTMENT OF LABOR 
EMPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

REGISTER OF WAGE DETERMINATIONS UNDER JLOCALITY 
THE SERV:mj; CONTRACT ACT '· 

· rection of \:he .Jlecretary of Labor 

Division of 

Page 3 of 5 

State: New Mextco 

Area: NM COUNTIES: BERNALILLO, CATRON 
CIBOLA, COLFAX, DE BACA, GUADALUPE, HARDING 
LOS ALAMOS, MCKINLEY, MORA, RIO ARRIBA 
SAN JUAN, SAN MIGUEL, SANDOVAL, SANTA FE 
SOCORRO, TAOS, TORRANCE, VALENCIA 

Wage Deterainations Wage Deteralriat1on No.: 86-0108 (Rev. 12) Date: 09/18/1991 

Fringe Benefit Payaents Class of Service Eaployees 
MlnJ,aua 
Hourly 
wage Healtti ,~-~[VaCiiffon I Holiday I Welfare 

Fringe benefits applicable to all classes of service employees engaged in contract perforaance: 1/ 2/ 3/ 

Other 

1/ HEALTH & WELFARE: Life, accident, and health insurance plans, sick leave, pension plans, civic nd personal leave, severance pay, and savings and thrift plans: Eaployer contributions costing an verage of $2.07 per hour coaputed on the basis of all hours worked by service eaployees employed .n the contract. 

2/ VACATION: 2 weeks paid vacation after 1 year of service with a contractor or successor; 3 weeks fter 10 years: 4 weeks after 15 years. Length of service includes the whole span of continuous ervice with the present (successor) contractor, wherever eaployed, and with predecessor ontractors in the perforaance of siailar work at the saae Federal facility. (Reg. 4.173) 
3/ HOLIDAYS: 10 paid holidays per year: New Year's Day, Martin Luther King Jr.'s Birthday, ashington's Birthday, Meaorial Day, Independence Day, Labor Day, Coluabus Day, Veterans' Day, hanksgiving Day, and Christaas Day. (A contractor aay substitute for any of the named holidays nether day off with pay in accordance with a plan co .. unicated to the employees involved.) 
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NOTE: The contracting officer shall require that any class of service eaployee which is not listed herein and which is to be eaployed under the contract (i.e., the work to be perforaed is not performed by any classification listed in the wage deteraination), be classified by the contractor so as to provide a reasonable relationship (i.e., appropriate level of skill co•parison) between such unlisted classificationa and the classifications listed in the wage deteraination. such conformed classes of eaployeea ahall be paid the aonetary wages and furnished the fringe benefits as are deterained. Such conforaing procedures shall be initiated by the contractor prior to the performance of contract work by such unlisted class(es) of eaployees. A written report of the proposed conforaing action, including infora•tion regarding the agreeaent or disagreeaent of the authorized representative of the eaployees involved or, where there is no authorized representative, the eaployees theaaelves, shall be subaitted by the contractor to the contracting ~fficer no later than 30 days after such unlisted class(es) of eaployees perforas any contract ~ork. The contracting officer shall review the proposed action and proaptly subait a report of the ~ction, together with the agencys' reco .. endation and all pertinent inforaation including the position of the contractor and the eaployees, to the Wage and Hour Division, Eaployaent Standards ~dministration, u.s. Departaent of Labor, for review. (See section 4.6 (b)(2) of Regulations 29 ~FR 4) 

JNIFORH ALLOWANCE: If eaployees are required to wear uniforas in the performance of this contract (either by the teras of the Governaent contract, by the eaployer, by the state or local law, etc.), the cost of furnishing such uniforas and aaintaining (by laundering or dry cleaning) such uniforms is an expense that aay not be borne by an eaployee where such cost reduces the hourly rate below that required by the wage deteraination. The Departaent of Labor will accept payaent in accordance ~ith the following standards as coapliance: 
rhe contractor or subcontactor is required to furnish all eaployeea with an adequate nuaber of 1niforas without cost or to reiaburse eaployees for the actual cost of the uniforas. In addition, ~here unifora cleaning and aaintenance is aade the responsibility of the e•ployee, Jll contractors and subcontractors subject to this wage deteraination shall (in the absence of a Jona fide collective bargaining agreeaent providing for a different aaount, or the furnishing of ~ontrary affiraative proof as to the actual cost), reiaburse all eaployeea for such cleaning and naintenance at a rate of $3.80 a week (or 76 cents a day); and effective April 1, 1~•91, the note >hall be $4.25 per week (or $.85 cents per day). However, in those instances where the uniforms furnished are made of •wash and wear• materials, aay be routinely washed and dried with other .ersonal garments, and do not require any special treatment such as dry cleaning, daily washing, or ornmercial laundering in order to meet the cleanliness or appearance standards set by the terms of tw c.,vt.·r·nment contract, by the contractor, by law, or by the nature of the work, there is no •·tJLI i n·ment that employees be reimbursed for uniform maintenance costs. 
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NOTE: The duties of employees under job titles listed are those described in the Service Contract Act Directory of Occupations, Second Edition, July 1986, unless otherwise indicated. See also 29 CFR Part 4 Section 4.152. ~ 

****************** OCCUPATIONS HOT INCLUDED ~N THE SCA DIRECTORY OF OCCUPATIONS ****************** 
RESERVATION AGENT-IN-CHARGE 

Develops itinerari~s for worldwide travel regardless of complexity and, using an airline reservation coaputer systea, arranges reserv•tion and ticketing service to aeet business requirements and schedules. Deteraines auth~rized and coat effective aodes, carriers and routings and arranges rental car service. Ia the working supervisor for a travel section consisting of two or more reservation clerks, or aay be designated as a site supervisor at a saall branch location. 
LEAD RESERVATION CLERK 

Develops more difficult and unique itineraries for worldwide travel and using an airline reservation coaputer systea, arranges reservation and ticketing service to aeet business requirements and schedules. Deteraines authorized and cost effective aodes, carriers and routings and arranges rental car service. Acts as a •trouble shooter• for other reservation clerks and provides guidance and assistance witb unusual or difficult routings. 
RESERVATION CLERK 

Develops relatively routine and less coaplicated itineraries for worldwide travel and, using an airline reservation coaputer systea, arranges business requireaents and schedules. Determines authorized and cost effective aodes, carriers and routings and arranges rental car service. 



U.S. lJa;..t'ARTMEJrr OF LABOR 
EMPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

REGISTER OF WAGE DETERMINATIONS UNDER 
THE S~VICE CONTRACT ACT 

By~1rectiorlJRf thejSecretary of Labor 

( _trt7t~ 
--· 

Alan L. Moss 
Director 

Division of 
Wage Deterainations 

Class of service Eaployees 

rotective services: 

1. Court security Officer 
2. Detention Officer/Correction 

Officer 
3. Firefighter 
4. Guard I 
5. Guard II 
6. Police Officer 

LOCALITY 
'· 

Page 1 of 4 

State: Hew Mextco 

Area: NM COUNTIES: BERNALILID, CATRON 
CIBOLA, COLFAX, DE BACA, GUADAWPE, HARDING 
LOS ALAMOS, MORA, RIO ARRIBA, SAN JUAN 
SAN MIGUEL, SANDOVAL, SANTA FE 1 SOCORRO, TAOS TORRANCE 1 VALENCIA 

Wage Deterarnatlon No.: 86-0116 (Rev. 13) Date: 09/18/1991 

M1n1aWI 
Hourly 
Wage 

$ 6.49 
$ 6.49 

$ 6.49 
$ 5.17 
$ 6.49 
$ 6.49 

Health ' 
Welfare 

Fringe Benefit Payaents 

Vacat1on Holiday Other 

Fringe benefits applicable to all classes of service eaployees engaged in contract perforaance: 1/ 2/ 3/ 

1/ HEALTH ' WELFARE: Life, accident, and health insurance plans, sick leave, pension plans, civic nd personal leave, severance pay, and savings and thrift plans: Employer contributions costing an ver3ge of $2.07 per hour coaputed on the basis of all hours worked by service employees employed n the contract . 

. '/ VACATION: 2 weeks paid vacation after 1 year of service with a contractor or successor; 3 weeks rt•·r 10 YP~rs: 4 weeks after 15 years. Length of service includes the whole span of continuous , · r v ll'e with the present (successor) contractor, wherever employed, and with predecessor , >fl t r.sctors in the performance of similar work at the same Federal facility. (Reg. 4 .173) 



U.S. DEPARTMENT OF LABOR 
~MPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

~EGISTER OF WAGE DETERMINATIONS UNDER !LOCALITY THE SERVICE CONTRACT ACT 
)y~"~ctioR)of the Secretary of Labor 

(_~~~~~~ 
Division of 

Page 2 of 4 
state: New Mexlco 

Area: NM COUNTIES: BERNALILLO, CATRON CIBOLA, COLFAX, DE BACA, GUADALUPE, HARDING LOS ALAMOS 1 MORA, RIO ARRIBA, SAN JUAN SAN MIGUEL, SANDOVAL, SANTA FE, SOCORRO, TAOS TORRANCE, VALENCIA 

.Ian L. Moss 
1irector Wage Deterainations Wage Determination No.: 86-0116 (Rev. 13) Date: 09/18/1991 

Class of service Eaployees 

. 
Mlnl•u• 
Hourly 
Wage 

Fringe Benefit Payments 

Health & [ -Vacatlo_n_[_Hol::Jay Welfare 

-------

Other 

1 HOLIDAYS: 10 paid holidays per year: New Year's Day, Martin Luther King Jr.'s Birthday, shington's Birthday, Memorial Day, Independence Day, Labor Day, Columbus Day, Veterans' Day, anksgiving Day, and Christaas Day. (A contractor aay substitute for any of the named holidays other day off with pay in accordance with a plan co .. unicated to the employees involved.) 

I 
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OTE: The contracting officer shall require that any class of service eaployee which is not listed erein and which is to be eaployed under the contract (i.e., the work to be perforaed is not erformed by any classification listed in the wage determination), be classified by the contractor o as to provide a reasonable relationship (i.e., appropriate level of skill coaparison) between uch unlisted classificationa and the classifications listed in the wage determination. such onforaed classes of eaploy... aball be paid the aonetary wages and furnished the fringe benefits s are determined. Such conforaing procedures shall be initiated by the contractor prior to the , erforaance of contract work by sucb unlisted class(es) of eaployees. A written report of the roposed conforming action, including inforaation regarding the agreeaent or disagreeaent of the ~thorized representative of tba eaployees involved or, where there is no authorized ~presentative, the eaployeaa the ... lves, ahal~ be subaitted by the contractor to the contracting fficer no later than 30 days after such unlisted class(es) of eaployeea perforaa any contract lrk. The contracting officer shall review the proposed action and proaptly subait a report of the :tion, together with the agencya' reco .. endation and all pertinent inforaation including the Jsition of the contractor and the eaployees, to the Wage and Hour Division, Eaployaent Standards iministration, u.s. Departaent of Labor, for review. (See section 4.6 (b)(2) of Regulations 29 ~R 4) 

~IFORM ALLOWANCE: If eaployees are required to wear uniforas in the performance of this contract ~ither by the teras of the Governaent contract, by the eaployer, by the state or local law, etc.), 1e cost of furnishing such uniforms and aaintaining (by laundering or dry cleaning) such uniforms 1 an expense that aay not be borne by an eaployee where such cost reduces the hourly rate below 1at required by the wage deteraination. Tbe Departaent of La~r will accept payaant in accordance ith the following standards as ca.pliance: . 
1e contractor or suboontactor is required to furnish all .. ployees witb an adequate nuaber of 1iforaa without cost or to reiaburse eaploy .. a for tbe actual coat of the uniforaa. In addition, aere uniform cleaning and aaintenance is .. de the responsibility of the eaployee, .1 contractors and subcontractors subject to this wage deteraination shall (in the absence of a ,na fide collective bargaining agr .... nt providing for a different aaount, or the furnishing of ,ntrary a-ffirmative proof as to the actual cost), reiaburae all eaployees for such cleaning and aintenance at a rate of $3.80 a week (or 76 cents a day); and effective April 1, 1991, the note 1all be $4.25 per week (or $.85 cents per day). However, in those instances where the uniforms 1rnished are made of •wash and wear• aaterials, aay be routinely washed and dried with other ~rsonal garments, and do not require any special treataent such as dry cleaning, daily washing, or >mmercial laundering in order to meet the cleanliness or appearance standards set by the terms of 10 Government contract, by the contractor, by law, or by the nature of the work, there is no ~quirement that employees be reimbursed for uniform maintenance costs. 
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OTE: The duties of employees under job titles listed are those described in the Service Contract ct Directory of occupations, Second Edition, July 1986, unless otherwise indicated. See also 29 FR Part 4 Section 4.152. 



I' 

CONTRACT NOTIFICATIONS 

AND SUBMITTALS 



• • • CONTRAC'l' NOTIFICATIONS AND SUBKI'I"l'AI.S • • • 

(!'lf-RO'l'SUB. WK1/1Dl'US) 

-------------------------------------------------------------------------------------DESCRIPl'IOit I NO. OF COPIES 
Confidentiality of 
Inforaation Aqree8ent 

Special Contract Upon request 1 copy Requireaents (SCR) 
H.03 

OVertiae Approval SCR H .14 Aa required, 
each occurrence 

1 copy 

· OVertiM Uae Report SCR K. 14 la<:h occurrenc:e, 1 copy 
WHklY 

Cost Voucher, Indirect 
coats 

SCR H.16. (a) and Monthly 1 copy Contract Clauae ( CC) 
24 

Coat Voucher, Direct Coats SCR K.16. (d), cc 24 Monthly 1 copy 

Fire Depart.-nt Manapent SCR, H.18 
Teaa 

Certificate of CC 7.(b) 
Proc:ureaent Integrity 

Notification of Intent to CC 14 (c) 
Subcontract wi tb Debarnd 
Party 

Orqanizatiaaal CC l!(b) and SCR, 
Conflict of Intensts H.21 

Releue of IBfonatiaa SCR, H.22 

Autoutic: Data fmc. ... SCR, H. 23 

Ac:quiai tion of Real cc 27 
Property 

Subcontracting fla cc 29 

Notice of Labor Dispute• CC 34 and SOW II.A 

Equal Opportunity CC 37 
Pre-award Clearance 

3e daY8 after award 1 copy 

Bacb aodification 1 copy 

Bac::b oc:c:urrenc:e 1 copy 

lacb oc:curreDCe 1 copy 

lacb oc:c:urnnce 1 copy 

lacb occ:w:rence 1 copy 

A8 requeated 1 copy 

Each potential 1 copy 
labor dispute 

!ac:b Subcontract 
over SlH l ccpy 



•·· 

••• CONTRACT NOTIFICATIONS AND SUBKI'rl'~ ••• 

(!'N-HO'l'SUB. WKl/LOTUS) 
-------------------------------------------------------------------------------------·~ DESCRIP'l'ION DUE SCHEDUI..E I NO. OF COPIES 
-------------------------------------------------------------------------------------·~ Employment Report, 
Vietnaa Era Veterans 

Paperwork Reduction Act 

Notice of Patent or 
Copyright Infringement 

Insurance-Liability to 
Third Parties 

Notice of Suit or Claia 
That Could be a Cost 
to Contract 

Limitation of Funds 

Disputes 

Key Personnel 

Continuity of 
Operations Plan 

Notice of Intent to 
Disallow Coata 

Changes-cost
Reimbursement 

Subcontracts 

Property Management 
Program Plan 

Nuclear Hazards Claim 

Safety and Health 

cc 40 

cc 49(b) 

cc 53 

cc 54 

cc 54(g) 

cc 59 

cc 62 

cc 64 

cc 66 

CC 67(a) (2) 

CC 68(c) 

cc 69 

CC 71 and SOW VI.A 

cc 77 

cc 82 

Karch 31 each year l copy 
Fo:nn VETS 100 

Each occurrence 1 copy 

Each occurrence 1 copy 

Each occurrence 1 copy 

Each occurrence 1 copy 

When costs are 1 copy 
expected to exceed 
75\ of allotted 
fund in next 60 days 

Each occurrence 1 copy 

lach change of 1 copy 
penonnel 

60 days after 5 cop1es drat~:. 
award of contract and f1nal 

60 days or less 1 copy 
after notice to 
not allow coats 

38 days after 1 copy 
receipt of order 

Each occurrence, 1 copy of all 
u required documents 

180 days after 
award of contract 

Each occurrence 

38 days after 

3 cc;::nes ,· 'f.~: 

1 copy ::.. 

1 C(:t="/ 



••• CON'l'AAC'l' !Ofl!'ICATIONS AND SUBKIT'l'AI3 ••• 

(FH-NOTSUB.WK1/LOTUS) 
-------------------------------------------------------------------------------------· DESCRIPTION REn:RElfCI: om: samDULE I NO. or COPIES --------------------------------------------------------------------------------------HanageMnt PE'OC)AII award of contract 1 copy final 
Workplace SUb•tance cc 85 38 dav- after 3 copies draft Abuae Progru award of contract 1 copy final 
Personnel and lquiPMnt StateMnt of Work, 38 dav- after 3 copies draft Response Procedures (SOW) !.8.3 award of contract 1 copy final 
mtr-I IllpleMntation Plan SOW I.C.3 38 dav- after 3 copies draft 

avud of contract 1 copy final 
Resc:ue Service• SOW, I.C.5 98 daya after award 3 copies draft Operating Procedure• of contract. 1 copy final 

C~icationa and SOW I.D.4 Cantinuing 3 copies draft Dispatdl Plan 1 copy final 

"""'· Co.unicationa anc:l SOW I.D.l 12e dav- after 3 copies draft Dispatdl Procedure• award of contract 1 copy of fina 

Contractor's Or;ani- SOW II. 8 anc:l C At award anc:l 3 copies draft zation St.ructure Chart eacb c:Mnge and final 

Fft Levela OV.nuffiD9 SOW II.D lacll occurrenee 1 copy 

lire DepartMnt Oqant- SOW II.B Prior to con~ 3 copies draft zation Cbutl-.n&ti,. nud mclu and final 
requestec:l by c. 0. 

Annual lin DepartMnt SOW III.A Sept. 3Ith of eacb 1 copy Bud9•t ~U' anc:l update• 
.. nqueatecl 

Budget Oveaun. SOW III.A.2 lacb occ:urnnce 1 copy 

Cost HuageHDt Syatea SOW III.B.l 1• dav- after 3 copies draft 
award of c:ontn.c:t and final 

Monthly Coat Report8 SOW III.B.3 38 calenc:lar c:lav- 1 copy 
after end of 110nth 

Personnel ManageMnt Plan sow r.J. 68 dav- after 3 copies draft 
award of contract and flnal 

Security Plan sow v. 30 c:lav- after 3 cop1es draft 



*** CONTRACT NOTIFICATIONS AND SUBMI'rl'ALS ••• 

(FN-NOTSUB.WKl/LOTUS) 
-------------------------------------------------------------------------------------··. DESCRIPTION J NO. OF COPIES 
-------------------------------------------------------------------------------------·· 
Appointment of Training 
Officer 

Fire Department 
Training Program 

Incident Co111111and Syste• 
Procedures 

Occurrence Reporting 
Procedures 

Occurrence Reports 

Continuity of Operations 
Contingency Plan 

Work Stoppage Notice 

Pre-Fire Planning P~ 

Pre-Fire Plans of 
Facilities 

Intent to Inter into 
Mutual-Aid Agreaenta 

Mutual-Aid Agree.enta 

Fire Hydrant Flow Testing 

Procedures for Fire 
Hydrant Testing 

Operational Procedures 

SOW VII.A.2 

SOW VII.A.3.j 

SOW VIII.A. 3 

SOW VIII.B.4 

SOW VIII.B 

SOW IX.B 

SOW IX.A 

SOW I.E 

SOW X.D 

sow :a.c 

SOW XI.D 

SOW XII.A 

SOW XII.A. 3 

SOW XIII 

award of contract 

At time of award 

60 days after 
award of contract 

60 days after 
award of contract 

38 days after 
award of contract 

Each incident w1 thin 
two houn telephone, 
24 hr., 10 day and 
final reports 

90 days after 
award of contract 

Each occurrence 

38 days after 
award of contract 

At tiM of award 
and continuing 

Each occ:urrence 

Each occurrence 

Reports to be 
delivered within 30 
days of completions 
of the tests 

45 days after 
award of contract 

As completed 

and final 

l copy 

3 copies draft. 
1 copy final 

3 copies draft 
1 copy final 

3 copies draft. 
1 copy final 

Telephone '"'"' 
ORPS electror· 
system. 

l copy 

3 copies draft. 
and final 

3 copies 

1 copy 

3 copies draft. 
and final 

Copies of data 
to be provided 
as requested 

3 cop1es draft 
and f1nal 

3 cop1es dral._ 
and f1nal. One 
copy on PC d1s 
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 Memorandum of Understanding Between the United States Department of Energy 
 Los Alamos Area Office and the Incorporated County of Los Alamos, New Mexico 
 Concerning Mutual Aid and Emergency Response 
 



II 

MEMORANDUM OF UNDERSTANDING 
BETWEEN THE 

UNITED STATES DEPARTMENT OF ENERGY 
LOS ALAMOS AREA OFFICE 

AND THE 

INCORPORATED COUNTY OF LOS ALAMOS, NEW MEXICO 

CONCERNING 

MUTUAL AID AND EMERGENCY RESPONSE 

INTRODUCTION: 

THIS MEMORANDUM OF UNDERSTANDING (MOU) is between the United 
States of America (the Government), Department of Energy (DOE), 
Los Alamos Area Office (LAAO) , and the Incorporated County of 
Los Alamos, State of New Mexico (County). 

WHEREAS, both parties have certain responsibilities for 
protecting the public; and 

WHEREAS, both parties have developed and maintain capabilities to 
accomplish their respective responsibilities; and 

PURPOSE: 

WHEREAS, both parties recognize that developing and maintaining a 
program of mutual assistance will enhance each party's ability to 
accomplish its responsibilities in a more effective and efficient 
manner; and 

WHEREAS, both parties are willing to enter into this MOU; 

AUTHORITY: 

WHEREAS, the DOE is authorized to enter into this MOU by Public 
Law 95-91; and DOE Order 1280.1A, dated November 15, 1991; and 

WHEREAS, The County is authorized to enter into this MOU by 
Article I, Sections 100 and 103 of the Charter for the 
Incorporated County of Los Alamos, Sections 2.50.020, 2.48.020, 
2.16.010 and 2.16.020 of the Los Alamos County Code, the 
New Mexico Constitution, Art. X, Section 6 and the Community 
Right to Know Act of 1986 (SARA Title III), Sections 301-303 and 
Section 12-10-6 NMSA, 1978. 

LAAMF0:2TR-006 1 



NOW, THEREFORE, it is understood and agreed by the parties that 
the MOU will be as follows: 

MANAGEMENT AND PROGRAM GUIDELINES: 

1. The DOE will provide assistance to the County, when 
requested, for the following: 

a. Crisis negotiation efforts; 
b. Bomb threats, bomb and explosive incidents; 
c. Hazardous material emergencies or incidents; and 
d. Natural disasters, or ••Acts of God," affecting the 

County. 

The County will provide assistance for emergencies to 
DOE, when requested, for Los Alamos police assistance, 
highway maintenance equipment, and use of County 
buildings and facilities on an as-needed basis. 

DOE and County assistance will be rendered to each entity 
within the incorporated boundary of Los Alamos County and 
areas outside the County to the extent provided for 
through other MOUs between the DOE, the County and other 
jurisdictions. 

2. Both the DOE and the County reserve the right to determine 
the extent of the assistance either will render to the other 
in response to requests for assistance. 

3. Mutual Aid Response Procedures will be developed and updated 
annually, specifying the policies and procedures to be 
followed in implementing this MOU. 

4. The DOE and the County covenant and agree that no claim for 
compensation will be made against each other for any loss, 
damage, personal injury, or death occurring in consequence of 
bomb threat, natural disaster or hazardous material response 
assistance rendered under this agreement, and all such rights 
or claims are hereby expressly waived. 

5. Notwithstanding any other term, condition or provision of 
this MOU, nothing contained in this MOU shall in any way 
alter the County's rights, privileges, immunities or 
protection under the New Mexico Tort Claims Act, 
Section 41-4-1, NMSA, 1978. 

6. A copy of this MOU will be provided by LAAO to the Los Alamos 
Police and Fire Departments, the University of California 
Regents, the DOE Albuquerque Operations Office, the Los 
Alamos Medical Center, the Los Alamos Schools, and the State 
of New Mexico, after it has been signed by both parties. 

LAAMF0:2TR-006 2 



II 

~-· 

., . 

8. 

I ,I ~ I I 

This MOU shall not be used to obligate or commit funds or as 
thG bas~R for the transfer of funds. 

subject :o the Freedom of Information Act (5 U.S.C. 5520), 
decisions on disclosure of information to the public 
regarding this MOU shall be made by DOE following 
consultation with the County-designated representative. 

9. This MOU shall become effective upon the latter date of 
signature of the parties. It shall remain in effect for a 
s-year term from the effective date. It may be terminated by 
the :nutual written agreement of DOE and the County or by 
either party upon 30-day written notice to the other party. 

Accepte ;6n Behalf of he DOE by the: 

ager, Los Alamos Area Office 

the County by the: 

Administrator 

Appr.oved ao to form: 

/!A /))· · Ac~ing Co~torney ~ Date 

LAAMPr): 2TR- oo~ 
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i! '1'1 

MEMORANDUM OF UNDERSTANDING 
BETWEEN THE 

UNITED STATES DEPARTMENT OF ENERGY 
AND THE 

THE LOS ALAMOS MEDICAL CENTER 
CONCERNING 

MUTUAL ASSISTANCE AND EMERGENCY SUPPORT 

1. GENERAL: This Memorandum of Understanding (MOU), is between 
the United States Department of Energy (DOE), Los Alamos 
Area Office (LAAO) , and Los Alamos Medical Center (the 
Hospital). 

2. :!:NTRODUCTION 

a. Background 

Emergency preparedness principles call for formalizing 
agreements with nearby medical institutions capable of 
rendering assistance in the event of a major catastrophe. 
The Planning Agreement signed on November-27, 1985, by 
Glen Bryant, Administrator of Los Alamos Medical Center, and 
on November 29, 1985, by Harold E. Valencia, Los Alamos Area 
Office (LAAO) Area Manager, is superseded by this document 
upon signature by both parties. 

b.· Purpose 

This MOU establishes an agreement (Agreement) between the 
United States Department of Energy's Los Alamos Area Office 
(DOE/LAAO--hereinafter referred to as DOE) and Los Alamos 
Medical Center (hereinafter referred to as the Hospital), 
said Hospital to provide appropriate facilities for the 
treatment and care of patients from the DOE· contractor., 
Los Alamos National Laboratory _(LANL) , in the event of an 
accident, emergency or other circumstance resulting in the 
release of radioactivity and subsequent contamination of 
said patients. ~uch accident, emergency, or circumstanee is 
hereinafter referred to as an "incident." 

c. Authority 

(1) DOE Order 5500.3A, dated April 30, 1991, "Planning 
and Prepardness for Operational Emergencies," paragraph 
11. c. (7) (c)/page 12, requires "documented 
arrangements with onsite and offsite medical facilities 
t·o accept and treat contaminated, injured personnel." 

LESH:9JR-004 1 
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(2) DOE Order 1280.1, dated November 15, 1991, 
Memorandums of Understanding, provides format and 
policy guidance for constructing an MOU. 

d. Policy 

DOE will not call upon the Hospital for assistance exqept 
under emergency conditions or the DOE and its local 
contractors do not have the capability to resolve the 
crisis. When called upon, the hospital will make every 
effort to provide such support as it is able to render 
without compromising_its ability to provide treatment to its 
patients. 

3 • MANAGEMENT AND PROGRAM GUIDELINES : 

a. Management and Review 

(1) Responsibilities of Participating Parties. 

LESH:9JR-004 

(a) DOE agrees to the following: 

~ To participate in an educational program 
for physicians and nursing personnel at the 
Hospital, the particulars of which are to be 
determined by mutual agreement of the 
parties. 

~ ro participate in radiation emergency 
exercises covering LANL to evaluate the 
Hospital's and DOE'.s respective abilities to 
respond to an incident requiring treatment of 
contaminated p~rsonnel at the Hospital . 

.1.:.. To provide a current list. of DOE an.d 
Contractor (LANL) personnel who may be 
contacted for specific information and 
assistance in the event of an incident. DOE 
wili provide updates-to the list within a 
reasonable time a~changes occur, but not 
less than annually. · 

~ To purchase and pre-position at the 
Hospital those contamination control supplies 
and equipment the parties agree are desirable 
to have on hand in the event of an incident. 
These supplies and equipment include, but are 
not limited to: Personal Protective 
Equipment (PPE), monitoring instrumentation, 

2 
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plastic floor covering, tape, coveralls, 
respirators and other supplies and equipmer.~ 
to be used for the management of radiation 
emergencies. 

~ To dispatch a decontamination team 
composed of radiation protection 
technologists and appropriate supervision in 
the event of an incident to assist the 
Hospital in the control of the contamination. 
The patient shall be decontaminated to the 
extent medically appropriate prior to 
transfer to the Hospital and a radiation 
protection technologist will accompany the 
patient to the Hospital. · 

~ To provide timely and accurate 
information to the Hospital in the event of 
an incident. 

~ This shall include: 

l1l A description of the nature of 
the incident; 

111 The type of radiation and 
extent of contamination of the 
patient; 

lll All available radiological 
information relative to a 
p"articular patient to the Hospital 
as soon as possible, but preferably 
not later than the patient's 
arrival at the Hospital for 
treatment. In the.event hazardous 
materials· are also involved, in the 
incident, information available 
with regard to those materials will 
also be provided. 

·~ If a patient is being sent to the 
Hospital as a result of an accident not 
involving radiation, the Hospital will 
be informed that no contamination is 
involved. If radiation contamination is 
involved, the LANL physician on call 
will be available for consultation to 
assist the hospital emergency room 
personnel, as needed. 

3 
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~ This information will be conveyed by 
telephoning the nurse on duty at the 
Hospital Emergency Room or by some other 
mutually convenient mode. 

~ To remove from the Hospital for disposal 
all waste material and equipment contaminated 
or potentially contaminated as a resul~ of 
the Hospital's performance under this 
agreement. 

(b) Los Alamos Medical Center agrees to the 
following: · 

~ To provide a current list of Hospital 
emergency preparedness personnel who are to 
be alerted in the event of an incident. 
Hospital will provide updates to the list 
within a reasonable time as changes occur, or 
by the first of January each year. 

~ To provide adequate storage space at the 
Ho~pital for contamination control supplies, 
including but not limited to PPE, monitoring 
instrumentation, plastic fl9or covering, tape 
coveralls, respirators and other supplies 
necessary for the management of radiation 
emergencies. 

~ To participate in radiation emergency . 
exercises, including an annual one conducted 
with participation by the State of New 
Mexico, covering LANL to evaluate the 
Hospital's and DOE's respective abilities to 
respond ~o an incident requiring treatment of 
contaminated personnel at the Hospital. 

~ To provide, in the event of an incident, 
such staff physicians, technicians, 
technologists, and r~lated personnel 
{including Hospital's trauma team) as are 
required for the proper care and treatment of 
patients from the DOE, Contractor and 
subcontractors, even though contaminated with 
radioactive material, and also including the 
handling of expired victims. 

~ To provide information to a 
DOE-designated representative regarding the 
medical condition of all patients treated by 
the Hospital as the result of an incident. 

4 
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(2) Periodic Review 

DOE will be responsible for reviewing this agreement 
annually as required by the DOE Order 5500.3A and 
initiating any changes deemed necessary. Either party 
to the agreement can initiate a change at any time. 

(3) Working Committees 

If regarded as necessary by either party to this 
agreement, DOE will be responsible for organizing and 
chairing a standing committee to resolve problems 
identified by either party. Discussions will be 
documented and recommended changes will be fully 
coordinated to ensure total concurrence from the 
management of both parties. 

(4) Special Provisions 

(a) It is understood by the parties to this 
Agreement that one or more drugs designated by the 
U. S. Food and Drug Administration as 
"investigational i• may be necessary for the 
management of patient internal contamination by 
radioactive material. The Medical Director and 
full-time physicians on the staff of LANL's 
Medical Department are specifically identified on 

-the applicable Investigational Drug Authorization 
filed with the U. S. Food and Drug Administration 
to admin~ster these drugs. Therefore, the 
Hospital ·agrees .to accord LANL' s Medical Director 
and full time physicians. the privilege of 
participating in the care of patients admitted to 
the hospital under this Agreement for the purpose 
of administering these investigational drugs, and 
other activities as the Hospital may permit .. 

(b) It is further understood that these drugs 
must be administered under conditions of informed 
consent. The Hospital will take whatever steps 
are necessary to preapprove the informed consent 
procedure in order to avoid administrative delay 
at the time of actual patient care. 

b. · Guidelines 

Implementation of this Agreement shall be coordinated by the 
DOE Area Manager and Hospital Administrator, Patient Care 
Services, or their designees. They, or their designated 
representatives, shall meet as necessary to coordinate the 
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implementation of this Agreement; provided further, that 
they shall meet not less than annually to review this 
Agreement and revise or update it as necessary. 

c. Program Funding 

The details of the levels of support to be furnished ~ne 
organization by the other with respect to funding will be 
developed in specific interagency agreements, subject to the 
availability of funds. This MOU shall not be used to 
obligate or commit funds or as a basis for the transfer of 
funds. DOE and the Hospital will provide each other mutual 
support in budget justification to the Office of Management 
and Budget and hearings before the Congress with respect to 
programs on which the organizations collaborate. 

d. Management Arrangements 

This MOU envis~ges direct communication between DOE and 
officials of other organizations involved in managing the 
work to be performed. Interagency agreements or project 
plans will set forth specific arrangements for program 
implementation. Such plans set forth necessary cooperative 
arrangements and procedures for handling decisions required 
by various Government officials. Specific.funding and 
tasking will be implemented through interagency agreements. 

4 • ADMINISTRATION 

a. Public Information Coordination 

Subject to the Freedom of Information Act (5 U. S. C. 552), 
decisions on disclosure of information to the public 
regarding projects and programs referenced in this MOU shall 
be made by DOE following consultation with the other party's 
representatives. 

b. Security 

Nothing in this MOU authorize~ access to or disclosure of 
classified information required to be protected in 
accordance with federal law or regulation in the interest of 
national security. The Hospital agrees to comply with, and 
to assure that its personnel participating in any training 
hereunder at LANL comply with all applicable security 
regulations and requirements of the DOE pertaining to their 
conduct while on DOE. property. 

LESH:9JR-004 6 
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c. Amendment and Termination 

This MOU may be amended by written agreement between DOE and 
the Hospital. This MOU may be terminated by the mutual 
written agreement of DOE and the Hospital or by either party 
upon 90-day written notice to the other party. 

d. Effective Date 

This MOU shall become effective upon the latter date of 
signature of the parties. It shall remain in effect for a 
five-year term from ~he effective date. 

BY: 

DATE: 

LOS ALAMOS, 

BY: 

DATE : f ~ ZU - 9'/ 

LESH:9JR-004 7 
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LOS ALAMOS COUNTY 
TRAFFIC ENGINEERING DEPARTMENT 

Vehicular traffic count movements at the intersection of Diamond Drive and Trinity Drive. 
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LOS ALAMOS COUNTY 
TRAFFIC ENGINEERING DEPARTMENT 

Vehicular traffic count movements at the intersection of Diamond Drive and Trinity Drive. 
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LOS ALAMOS COUNTY 
TRAFFIC ENGINEERING DEPARTMENT 

Vehicular traffic count movements at the intersection of Diamond Drive and Trinity Drive. 
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Location : Trinity at Diamond 

Weather Clear, Dry 

Counted By: Rivera, Rodriguez, Vigil 
~ w of Wlc : Thursday 

jDiamond 

!From North 

Start I 
Time I Left Thru Right 

04/24/97 

06:001 25 35 

06:151 24 43 

06:301 28 76 

06:451 49 132 

Hour I 126 286 

I 
o1:oo 1 48 162 

07:151 84 202 

07:301 

07:451 

Houri 

I 

77 295 

85 364 

294 1023 

08:001 98 307 

08:151 82 216 

08:301 70 144 
08:451 52 136 

Hour I 302 803 

I 
09:001 59 69 
oo·~~l 66 69 

i 46 57 

09:451 52 70 

1 
0 

2 
2 
5 

1 

4 

2 

1 

8 

3 

2 

2 

2 

9 

1 

0 

2 

3 

Houri 223 265 6 

I 
10:001 46 58 2 

10:151 58 44 5 

10:301 38 43 5 

10:451 32 66 3 

Houri 174 211 15 

I 
11:001 45 56 6 

11:151 47 53 6 

11:301 68 53 3 

11:451 90 78 3 

Houri 250 240 18 

I 
12:001 61 78 6 
12:151 62 100 5 

12:301 60 125 10 

12:451 81 179 5 

Hour I 264 482 26 

!Trinity 

I From East 

Aprchl 
Ped Total! Left Thru Right 

I 
1 621 21 0 8 
0 671 24 0 5 

0 1061 47 1 3 
0 1831 95 0 11 
1 4181 187 1 27 

I 
0 2111 129 15 

2 2921 144 2 30 

2 3761 154 2 40 

1 4511 208 2 40 

5 13301 635 7 125 

I 
0 4081 174 3 34 

0 3001 154 0 24 
0 2161 124 2 36 

5 1951 107 4 35 

5 11191 559 9 129 

I 
4 1331 118 0 34 

o 13s 1 101 s 40 

0 1051 92 6 26 

0 1251 99 6 34 

4 4981 416 17 134 

I 
3 1091 79 10 31 

2 1091 67 2 35 

0 861 68 4 42 

1 1021 105 8 45 

6 4061 319 24 153 

I 
1 1081 61 11 48 

2 1081 105 3 47 

0 1241 109 16 58 

0 1711 141 9 55 

3 5111 416 39 208 

I 
3 1481 165 6 54 
3 1701 207 6 59 

0 1951 269 5 66 

2 2671 293 3 46 

8 7801 934 20 225 

LOS ALAMOS COUNTY 

Public WOrks Dept. 

Transportation Division 

Vehicle group 1 

!Diamond 
I F roll South 

Aprchl 
Ped Total! Left Thru Right 

I 
0 291 0 2 10 

0 291 0 3 6 
0 511 0 19 22 

0 1061 0 22 19 
0 2151 0 46 57 

I 
0 1451 18 40 

0 1761 0 65 so 

2 1981 0 144 55 

0 2501 0 156 75 

2 7691 383 220 

I 
2121 0 65 75 

1791 1 46 75 

1 1631 1 46 70 

3 1491 1 50 93 

6 7031 3 207 313 

I 
3 1551 31 75 

0 1521 1 52 68 

4 1281 1 55 104 

1401 2 76 109 

8 5751 5 214 356 

I 
2 1221 2 52 84 

2 1061 49 70 

0 1141 53 72 

0 1581 0 69 110 

4 SOOI 4 223 336 

I 
0 1201 2 61 154 

0 1551 1 125 277 

1 1841 3 206 308 

2 2071 3 212 300 

3 6661 9 604 1039 

I 
3 2281 2 173 260 
2 2741 3 105 166 

0 3401 0 84 152 

1 3431 0 88 127 

6 11851 5 450 705 

Study Name: TRINDIA1 

Site Code : 00000000 

Start Date: 04/24/97 

Page : 1 

!Trinity 

I Fro11 West 

Aprchl 
Ped Total! Left Thru Right 

I 
0 121 0 2 0 

0 91 1 6 0 
0 411 0 2 2 
0 411 1 8 4 
0 1031 2 18 6 

I 
0 591 2 9 6 

0 1151 4 15 6 
0 1991 12 7 12 

0 2311 6 11 11 

0 6041 24 42 35 

I 
0 1401 2 12 10 

1 1231 2 5 3 

0 1171 3 4 3 

0 1441 6 7 4 
1 5241 13 28 20 

I 
0 1071 2 11 5 

0 1211 4 6 2 

0 1601 1 4 3 

0 1871 3 7 6 

0 5751 10 28 16 

I 
0 1381 2 11 0 

0 1201 2 6 

0 1261 4 6 

5 1841 3 11 4 

5 5681 11 34 6 

I 
0 2171 2 . 8 1 

0 4031 2 4 3 

0 5171 1 4 1 

0 5151 6 6 0 

0 16521 11 22 5 

I 
0 4351 3 6 2 

0 2741 2 4 5 

0 2361 3 7 6 

0 2151 6 9 5 

0 11601 14 26 18 

Aprch!Intvl 

Ped TotaljTotal 

I 
0 21 105 

2 91 114 

0 41 202 

0 131 343 
2 281 764 

I 
181 433 

3 281 611 

321 805 

291 961 

6 1071 2810 

I 
4 281 788 

2 121 614 
1 111 507 

2 191 507 

9 701 2416 

I 
6 241 419 

0 121 420 

0 81 401 

171 469 

7 611 1709 

I 
141 383 

101 345 

4 151 341 

2 201 464 

8 591 1533 

I 
0 111 456 

1 101 676 

2 81 833 

131 906 
4 421 2871 

I 
5 161 827 
6 171 735 

3 191 79Q 

3 231 848 

17 751 3200 
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Location : Trinity at Diamond 
Weather Clear,· Dry 
Counted By: Rivera, Rodriguez, Vigil 
~ay of Wk : Thursday 

I Diamond 
jFrom North 

Start I 
Time I Left Thru Right 

I 
I 

13:001 77 190 7 
13:151 54 96 2 
13:301 74 114 8 
13:451 61 66 3 
Houri 266 466 20 

I 
14:001 45 75 0 
14:151 43 51 0 
14:301 44 67 1 
14:451 54 70 4 

Houri 186 263 5 

I 
15:001 74 94 8 
15:151 86 92 6 
15:301 77 92 4 
15:451 53 61 4 
Hour I 290 339 22 

I 
1A·00j 58 85 5 

1 53 69 3 
1&:.soj 64 67 4 
16:451 53 60 5 
Houri 228 281 17 

I 
17:001 38 64 8 
17:151 63 51 9 
17:301 50 60 8 
Total! 2754 4834 176 

I. Apr. I 35.2 61.9 2.2 
I. Int.j 10.2 17.9 0.6 

!Trinity 
!From East 

Aprchj 
Ped Totalj Left Thru Right 

I 
I 

2 2761 296 8 60 
1 1531 219 7 44 
0 1961 177 2 31 
0 1301 133 8 55 
3 7551 825 25 190 

I 
1211 100 5 58 

0 941 98 8 50 
1 1131 106 6 -54 
0 1281 90 7 58 
2 4561 394 26 220 

I 
1 1771 104 5 85 
0 1841 103 13 72 
0 1731 90 6 66 
0 1181 82 11 54 

6521 379 35 277 

I 
0 1481 84 11 69 

1261 62 10 66 
1361 68 13 65 

1 1191 56 10 93 
3 5291 270 44 293 

I 
2 1121 67 12 115 
0 1231 59 13 91 
0 1181 45 14 67 

43 78071 5505 286 2254 
0.5 _, 68.0 3.5 27.8 
0.1 -1 20.4 1.0 8.3 

LOS ALAMOS COUNTY 
Public Works Dept. 

Transportation Division 

Vehicle group 1 
!Diamond 
I From South 

Aprchj 
Ped Totalj Left Thru Right 

I 
I 

2 3661 0 79 135 
2711 1 63 127 

0 2101 0 61 123 
1 1971 1 57 122 
4 10441 2 260 507 

I 
1641 2 63 104 

0 1561 0 49 110 
1 1671 54 100 
1 1561 0 76 142 
3 6431 3 242 456 

I 
1 1951 2 80 127 
3 1911 4 81 147 
0 1621 102 154 
0 1471 6 133 164 
4 6951 13 396 592 

I 
1651 2 178 237 

3 1411 124 165 
0 1461 3 162 136 

1601 5 149 165 
5 6121 11 613 703 

I 
1951 8 277 180 
1641 6 315 204 

0 1261 6 167 112 
47 80921 76 4397 5780 

0.5 -1 0.7 42.8 56.3 
0.1 -1 0.2 16.3 21.5 

!Trinity 
jFrota West 

Aprchj 

Study Name: TRINDIA1 
Site Code : 00000000 
Start Date: 04/24/97 
Page : 2 

Ped Totalj Left Thru Right 
Aprchjintvl 

Ped TotaljTotal 

I 
I 

0 2141 
0 1911 
0 1841 

3 

3 

3 
0 1801 3 
0 7691 12 

I 
0 1691 
0 1591 
0 1551 
0 2181 
0 7011 

I 
0 2091 
0 2321 
0 2571 
0 3031 

2 
1 
3 
3 

9 

7 

4 
1 

1 

9 
8 

7 

5 

29 

8 

6 

7 

5 

26 

4 
9 

9 

11 

0 10011 13 33 

I 
0 4171 
0 2901 
0 3011 
0 3191 
0 13271 

I 

2 

2 

4 
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6 

7 

4 

7 

24 

0 4651 8 7 

6 

4 

3 

14 

3 

1 

5 

1 
10 

2 
4 
0 

1 
7 

4 

0 

2 

7 

4 
0 5251 7 10 1 

I 
I 

6 241 880 

2 171 632 
121 602 

0 111 518 
1 

9 641 2632 

I 
0 131 467 
0 Bj 417 
0 151 450 
0 91 511 
0 451 1845 

I 
0 131 594 
1 181 625 
0 101 602 
0 131 581 

0 

0 

2 

3 

5 

541 2402 

I 
121 742 

Bl 565 
1o 1 593 
151 613 
451 2513 

I 
201 792 

1 2861 7 6 3 1 

191 831 
171 547 

7 102601 150 333 152 71 
-1 21.2 47.1 21.5 10.0 
-1 0.5. 1.2 0.5 0.2 
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LOS ALAMOS COUNTY 
TRAFFIC ENGINEERING DEPARTMENT 

Vehicular traffic count movements at the intersection of Diamond Drive and Trinity Drive. 
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LOS ALAMOS COUNTY 
TRAFFIC ENGINEERING DEPARTMENT 

Vehicular traffic count movements at the intersection of Diamond Drive and Trinity Drive. 
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LOS ALAMOS COUNTY 
TRAFFIC ENGINEERING DEPARTMENT 

Vehicular traffic count movements at the intersection of Diamond Drive and Trinity Drive. 
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Location :Diamond I trinity 
weather :cool ptly cldy am; mild pm 
Counted By:LA, RH, PR, DR, AS, JV 

. Day of Wk :thursday (NO SCHOOL SPRG BRK) 

JDiamond 
JFrom North 

Start I 
Time I Left 
04/02/98 
06:001 19 
06:151 19 
06:301 19 
06:451 52 

Houri 109 

I 
07:001 55 
07:151 61 
07:301 71 
07:451 88 
Houri 275 

I 
08:001 70 
08:151 52 
08:301 52 
08:451 69 
Houri 243 

I 
09:001 53 
~q:15l 46 

301 57 
~/:451 64 
Houri 220 

I 
10:001 45 
10:151 48 
10:301 46 
10:451 48 
Hour I 187 

I 
11:001 41 
11:151 49 
11:301 54 
11:451 47 

Houri 191 

I 
12:001 63 
12:151 51 
12:301 72 
12:451 62 
Houri 248 

Thru Right 

29 0 

59 
72 0 

141 
301 2 

152 0 
182 1 
236 0 
270 0 
840 

192 
145 2 
115 2 
102 3 
554 8 

74 2 

53 3 
72 3 

48 3 
247 11 

57 1 

53 1 

58 3 
36 0 

204 5 

43 3 
40 1 

43 3 

40 2 
166 9 

56 2 
90 0 

109 1 
129 0 
384 3 

I Trinity 
JFrom East 

Aprchl 
Ped TotalJ Left Thru Right 

I 
0 481 30 0 1 
0 791 23 0 3 
3 941 62 0 10 
0 1941 110 2 9 
3 4151 225 2 23 

I 
1 2081 114 3 11 
3 2471 160 2 13 
5 3121 159 4 18 

3591 166 8 16 
10 11261 599 17 58 

I 
2 2651 157 3 12 

2001 137 26 
1 1701 128 3 19 
0 1741 91 3 22 
4 8091 513 10 79 

I 
1301 97 6 22 
1031 87 6 31 
1331 71 5 25 
1161 82 2 24 

4 4821 337 19 102 

I 
6 1091 74 9 36 
2 1041 73 5 39 
1 1081 74 7 36 
0 841 104 6 33 
9 4051 325 27 144 

I 
0 871 85 7 33 
0 901 81 2 36 
1 1011 81 9 27 
2 91 1 119 11 47 
3 3691 366 29 143 

I 
2 1231 167 7 60 

1421 202 9 52 
1 1831 231 5 47 
2 1931 253 11 44 
6 641 1 s53 32 2o3 

LOS ALAMOS COUNTY 
Public Works Dept. 

Transportation Division 

Vehicle group 1 
JDiamond 
JFrom South 

AprchJ 
Ped Totall Left Thru Right 

I 
0 311 1 3 2 
0 261 0 10 8 
0 721 0 14 14 
0 1211 11 36 
0 2501 2 38 60 

I 
0 1281 0 29 34 
0 1751 0 32 50 
0 1811 0 37 44 
0 1901 0 44 60 
0 6741 0 142 188 

I 
1731 2 68 73 
1651 0 27 60 

0 1501 0 51 56 
0 1161 0 23 85 
2 6041 2 169 274 

I 
0 1251 3 28 54 
0 1241 4 46 70 
0 1011 0 29 66 
0 1081 2 36 78 
0 4581 9 139 268 

I 
1201 3 52 102 
1181 0 45 99 

0 1171 2 50 96 
0 1431 1 47 109 
2 4981 6 194 406 

I 
0 1251 2 55 148 
2 1211 57 195 
2 1191 7 112 275 
0 1771 5 162 345 
4 5421 15 386 963 

I 
2351 10 237 327 

0 2631 4 104 196 
0 2831 3 79 132 
1 3091 2 74 123 
2 10901 19 494 778 

Study Name: TRINDIA 
Site Code : 00000000 
Start Date: 04/02/98 
Page : 1 

JTrinity 
JFrom West 

Aprchl 
Ped TotalJ Left Thru Right 

I 
0 61 1 2 1 
0 181 1 3 1 

291 3 0 
0 481 3 4 

1011 4 11 6 

I 
0 631 1 3 11 
0 821 4 11 3 
0 811 2 7 5 
0 1041 2 13 8 
0 3301 9 34 27 

I 
0 1431 3 9 6 
0 871 0 8 5 
0 1071 0 3 2 
0 1081 4 7 2 
0 4451 7 27 15 

I 
0 851 3 5 2 
0 1201 0 5 1 
0 951 3 6 3 
0 1161 3 4 2 
0 4161 9 20 8 

I 
0 1571 6 
0 1441 4 5 3 
0 1481 3 5 3 
0 1571 3 6 0 
0 6061 11 22 7 

I 
0 2051 .1 7 
0 2531 4 4 
0 3941 9 4 
0 5121 17 3 
0 13641 7 37 9 

I 
20 5941 2 7 0 
0 3041 0 7 0 
0 2141 0 8 4 
0 1991 2 4 3 

20 13111 4 26 7 

AprchJintvl 
Ped Tota L1 Total 

I 
0 41 89 
1 61 129 
2 61 201 

91 372 
4 251 791 

I 
1 161 415 
3 211 525 
4 181 592 
1 241 677 
9 791 2209 

I 
191 600 

0 131 465 
0 51 432 
1 141 412 
2 511 1909 

I 
0 101 350 
0 61 353 
0 121 341 
0 91 349 
0 371 1393 

I 
6 141 400 
2 141 380 

121 385 
0 9J 393 
9 491 1558 

I 
0 91 426 
0 91 473 

0 141 628 
0 211 801 
0 531 2328 

I 
0 91 961 
0 71 716 
0 121 692 

101 711 
381 3080 



II 

Location :Diamond I trinity 
Weather :cool ptly cldy am; mild pm 
Counted By:LA, RH, PR, DR, AS, JV 

.Day of Wk :thursday (NO SCHOOL SPRG BRK) 

!Diamond 
!From North 

Start I 
Time I Left Thru Right 

I 
I 

13:001 50 117 3 

13:151 68 103 2 
13:301 50 71 5 
13:451 58 80 3 

Houri 226 371 13 

I 
14:001 59 61 0 
14:151 49 59 1 
14:301 37 51 2 
14:451 52 58 3 

Houri 197 229 6 

I 
15:001 39 53 1 
15:151 46 44 1 
15:301 31 38 5 
15:451 51 52 4 
Houri 167 187 11 

I 
·~:001 45 38 1 

·1s1 45 37 o 
.... :301 33 38 
16:451 48 38 4 

Houri 171 151 6 

I 
17:001 49 43 6 
17:151 41 49 2 
17:301 51 36 3 
17:451 61 40 1 

Houri 202 168 12 

I 
Total! 2436 3802 87 
~Apr. I 38.1 59.6 1.3 
~ lnt.l10.1 15.9 0.3 

!Trinity 
!From East 

Aprchl 
Ped Total! Left Thru Right 

I 
I 

1 1711 206 
0 1731 179 
0 1261 136 
0 141\ 137 
1 6111 658 

I 
0 1201 111 
0 1091 84 

0 901 75 

7 

10 
13 

5 

35 

11 
4 

3 

48 
51 
40 
33 

172 

40 
43 
32 

1 1141 76 6 41 
1 4331 346 24 156 

I 
0 931 80 
0 911 84 

751 73 
0 1071 64 
1 3661 301 

2 

0 
2 

I 
861 71 
821 71 
741 63 
911 70 

5 3331 275 

1 

2 
0 

I 
991 54 
941 61 
901 30 

4 106\ 27 
7 3891 172 

I 
54 63791 4970 

0.8 
0.2 

-1 70.1 
-1 20.8 

14 
6 

8 

7 

35 

7 

8 
15 

9 

39 

6 

13 
15 
12 
46 

45 
41 
37 
49 

172 

47 
57 
58 
67 

229 

89 
89 
58 
61 

297 

315 1778 
4.4 25.1 
1.3 7.4 

LOS ALAMOS COUNTY 
Public Works Dept. 

Transportation Division 

Vehicle group 1 
!Diamond 
IFrotll South 

Aprchl 
Ped Total! Left Thru Right 

I 
I 

2 2631 1 65 100 
1 2411 0 54 94 
0 1891 4 44 90 
1 176\ 1 48 94 
4 8691 6 211 378 

I 
2 1641 3 48 104 
0 1311 1 40 89 
0 1101 6 61 82 
0 1231 1 64 122 
2 5281 11 213 397 

I 
0 1391 1 66 96 

1321 1 46 123 
0 1181 2 65 159 
0 1201 1 75 165 

5091 5 252 543 

I 
0 1251 3 158 336 
2 1381 2 125 186 
0 1361 1 108 225 
0 1461 1 164 221 
2 5451 7 555 968 

I 
0 1491 245 286 

1641 9 261 233 
0 1031 6 176 171 
0 1001 3 155 143 

5161 19 837 833 

I 
20 70831 1 01 3630 6056 

0.2 -1 1.0 37.0 61.7 
-1 0.4 15.1 25.3 

Study Name: TRlNDlA 
Site Code : 00000000 
Start Date: 04/02/98 
Page : 2 

· I Trinity 
!From West 

Aprchl 
Ped Total! Left Thru Right 

I 
I 

0 1661 3 9 7 
0 1481 2 8 3 
0 1381 0 6 2 
0 1431 4 5 1 
0 5951 9 28 13 

I 
0 1551 0 9 3 
0 1301 1 13 0 
0 1491 3 5 0 
0 1871 3 2 1 
0 6211 7 29 4 

I 
0 1631 4 6 1 
0 1701 1 12 0 
0 2261 2 5 0 
0 2411 0 5 0 
0 8001 7 28 

I 
4981 3 3 0 

0 3131 2 15 0 
0 3341 2 31 0 
0 3861 4 7 3 
1 1531 1 11 s6 3 

I 
0 5321 1 26 0 
0 5031 3 10 
0 3531 2 10 0 
0 3011 1 7 
0 16891 7 53 2 

I 
22 98091 92 371 102 

0.2 -1 14.8 59.9 16.4 
-1 0.3 1.5 0.4 

Aprch jlntv l 
Ped Totalj Total 

I 
I 

0 191 619 
0 131 575 
0 81 461 
0 101 470 
0 SOl 2125 

I 
131 452 

1 151 385 
5 131 362 
2 Bl 432 
9 491 1631 

I 
0 111 406 

0 131 406 

1 81 427 
0 Sl 473 

371 1712 

I 
3 91 718 
2 191 552 
3 361 580 
2 161 639 

10 801 2489 

I 
2 291 809 
3 171 778 
3 151 561 
1 101 517 
9 711 2665 

I 
54 619123890 

8.7 -1 
0.2 -1 
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DETERMINATION OF 100-YEAR 
FLOODPLAIN ELEVATIONS AT LOS 
ALAMOS NATIONAL LABORATORY 

hy 

Stl~plwn G. McLin 

ABSTRACT 

Under existing permit requirements. the US Environmental Protection 
Agency stipulates that facilities regulated by the Resource Conservation 
and Recovery Act must delineate all 100-yr floodplain elevations within 
their boundaries. At Los Alamos these floodplain!! are located within uu
gaged watersheds that drain Pajarito Plateau. This report documents the 
floodplain computational mapping pror.edure and. along with supporting 
maps. is intended to !Uttisfy this permit requirement. 

The floodplain mapping procedure outlined here uses topographic data 
from AUTOGIS Mapping Overlay Statistical System (AUTOGIS-MOSS). 
a graphical information system database. About 65% of the Laboratory 
has 2-ft topographic contour interval coverage, while 35% has 10-ft eover-

,..ap-~eted stream channel segments are ini~ially specified in the MOSS 
system, and topographic profiles of stream channel cross sections at user
designated intervals are extracted automatically. Each 2-0 profile is stored 
as a 3-0 MOSS line feature using New Mexico state plane coordinates. This 
procedure is initiated at a convenient downstream location within each wa
tershed and is continued upstream to a selected termination point. These 
3-0 line features are then exported in a format that satisfies the US Armr 
Corps of Engineers' (COE"s) Water-Surface Profiles (HEC-2) input data 
requirements. 

The COE's computer-based Flood Hydrograph Package (HEC-1) and 
HEC-2 were used on a PC-type microcomputer to perform ftoodplain hy
drology simulations. HEC-1 generates storm hydrographs at selected chan· 
nel locations within each ungaged watershed. This information, along with 
the stream channel geometry extracted from the MOSS system. is then 
used by HEC-2 to define each ftoodplain. The approach used here employs 
a 100-yr, 6-h design storm event for Los Alamos, but alternative ftoodplain 
elevations produced by different storm events are easily computed. 

The HEC-2-computed water-surface elevations for each channel section, 
along with the left aud right channel stations where thia water surface inter· 
sects the ground, are read back into the MOSS system. Thia information is 
then transformed within MOSS to determine local geographically referenced 
coordinates that uniquely define the 100-yr ftoodpooL Finally, these paired 
coordinates are linked together as MOSS-area features to identify each wa
tershed ftoodplain. In thU particular application, 11 separate watersheds 
traverse LANL lands: individual channels range up to 9 mi in length. The 
100-yr ftoodplain was defined on each channel segment at 250-ft intervals, 
and detailed 1:4800-scale maps were generated. 



I. INTRODUCTION 

The l"S Emironmental Protection Agency (EPA) stipulates that all regulated hazardous waste 
treatment, storage, and disposal facilities must apply for a Resource Conservation and Recovery 
Act (RCRA) operating permit. Under EPA authority, the ~ew Mexico Environment Department 
issued the L"S Department of Energy (DOE) and Los Alamos ~ational Laboratory (LA~L) a RCRA 
hazardous waste facility operating permit in ~ovember 1989. The EPA issued DOE and LA~L the 
Hazardous and Solid Waste Amendments (HSWA) portion of that permit in March 1990. A:. a 
condition to the HSWA portion of the permit, LA:\L was required to define all 100-yr floodplain 
elevations within the facility boundary (40 CFR 2i0.14(b )( 11 )(iii)]. These floodplain elevations must 
be consistent with -:\ ational Flood Insurance Program maps produced for the Federal Insurance 
Administration (FIA), or must use an equivalent method of mapping. Before this HSWA permit 
condition was mandated, these floodplain boundary locations had never been completely mapped 
within the LA:iL complex. This report describes a methodology that is recognized by the EPA 
and others (i.e., FlA. CS Army Corps of Engineers (COE), CS Bureau of Reclamation. and CS Soil 
Conservation Sen·ice) as being an approved technique for defining floodplain elevations in ungaged 
watersheds. 

Actual floodplain-modeling efforts used the COE Hydrologic Engineering Center (HEC) 
computer-baaed Flood Hydrograph model (HEC-1) and the Water-Surface Profiles model (HEC-2). 
Both the BEC-1 and HEC-2 computer programs are classified as single-event simulation models. 
as opposed to continuous-simulation streamflow models like the Stanford or Kentucky Watershed 
Models. Continuous-simulation models require extensive system observation, which is not available 
at LANL. Event-simulation models, on the other hand, allow greater flexibility in using distributed 
parameters and short time increments. They also require considerably less field observation to 
support input data requirements. In addition, the HEC-1 and HEC-2 event-simulation models 
are recognized by the EPA and COE as state-of-the-art simulation models for ungaged watershed 
applications. 

HEC-1 is used to simulate either real or hypothetical storm hydrographs in ungaged or gaged 
watersheds in response to user-specified rainfall hyetographs. As used here, HEC-1 employs a 
traditional 100-yr. 6-h design storm event for Los Alamos, although any alternative return-penod 
event can easily be incorporated. A representati\·e 100-yr, 6-h design storm event is recommended 
by the COE for defining 100-yr floodplains in northern New '-fexico (M. '-fagnuson, t:S Army 
COE. Albuquerque. personal communication, 1989). Predicted HEC-1 hydrograph peaks at varrous 
stream channel locations, along with stream channel geometry and watershed basin characterisucs. 
are used by HEC-2 to compute 100-yr floodplain elevations. 

Topographic profiles of stream channel cross sections at various locations were obtained from 
LA:\"L's AUTOGIS computer-hued Mapping Overlay Statistical System (AUTOGIS-MOSS). a. 
graphic information system database copyrighted by Autometric, Inc. About 659(, of LANL has 
2-ft topographic-contour interval coverage, while 35% has 10-ft coverage. Targeted stream channel 
segments were initially specified in the MOSS system, and topographic pl'f)files of cross sections 
at user-designated intervala along segments were extracted automatically. Each 2-0 topographrc 
profile was stored as a 3-0 ~fOSS line feature using :\"ew ~fexico state plane coordinates. Thrs 
procedure waa initiated at the intersection of the eastern DOE-LANL facility boundary and each 
watershed streun channel and wu continued upstream to the western facility boundary. These 
3-D line features were then exported in a format satisfying HEC-2 model input data requirements. 
Appendix A describes how to use the AUTOGIS-MOSS data extraction programs developed for 
this project: actual source code listings (LA-CC 91-3) are contained in Disk ~o. 1 attached to this 
report. 

HEC-2 is used to compute floodplain elevations that are associated with user-specified hydro
graph peaks. Floodplain elevations for 11 separate watershed» that included all major tributanes 
were defined at 250-ft intervals along stream channels within the DOE-LA~L boundary. These 
watersheds are depicted in Fig. 1; they were subdivided into 52 separate subbasins. Peak floods 
were also defined with HEC-1 for two a.ddruonal watersheds ha\·ing a total of eight separate sub
basins; however. these later water5heds do not cross thf! DOE-LANL facility boundary. The HEC-1 
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and HEC-2 input data files used to generate th~se hydrograph peaks and floodplain elen.ttons are contained on disks numbered 1 and 2 attached to tlus r~port. Parameter estimatiOn proceJ ures and construction of input data files, including the Al'TOGIS-.\1055 data extraction technique used to define topographical profiles of stream channel cross sections, are described in the sections below. Once all floodplains had. been defined by HEC-2. then this information was read. back into the ~OSS system. These data were then transformed within ~OSS to determine :'lew ~exico state plane &eographically referenced coordinates that uniquely define the 100-yr tioodpool at each stream cross section. Finally 1:4800-scale maps depicting the DOE-LA~L boundary and all 100-yr floodplains were prepared. This packet of maps is maintained on file in LA:" L 's Facilities Engineering Planning Group office (E~G-2 File Number R-7160) and in the Geology and Geochemistry Group office (EES-1). This report documents the identification of these floodplain elevations and. a.long with the above-referenced maps, is intended to satisfy the RCRA/HSWA permit requirement that all 100-yr floodplains within the DOE-LANL facility be mapped. 

II. COMPUTATIONAL METHODOLOGY 

Predicting peak discharge rates and synthesizing complete discharge hydrographs for use in defining floodplain areas within ungaged watersheds are two challensing tasks in engineering hydrology .\fast designs involve hydrologic analyses baaed upon a critical flood tha.t imitates some hypothetical future storm event. Ideally these analyses are based on long-term rainfall-runoff observations. At LANL sufficient stream ftow records are not available to support these analyses, although an extensive rain gage network with a lengthy precipitation record lenda support (Bowen 1990). Hence, one may be tempted to employ some regional analysis technique, or use empirical-correlative methods. Howewr these approaches may not acrurately simulate the rainfall-runoff procesa. An example illustrates this point. 
The US Geological Survey (USGS) has produced probabilistic techniques to estimate peak dischargea in ~ew Mexico's streams (Waltemeyer 1986; Thomaa and Gold 1982; Scott 1971: a.nd Borlaad 1970). These USGS studies define the regional magnitude and ftood frequency within \ew .\texico stream channels using multiple regression techniques for the 2-, 5-, 10-, 25-, 50-, and 100-yr storm events. The empirical equations used are \·alid for specific watersheds under a wide range of climatic basin conditions that are considerably different from those at Los Alamos. Furthermore. these l"SGS studies yield significant errors in applications for which gaging records are available for direct comparison. Finally, these techniquea were not intended to satisfy the RCRA/HSWA per· mit coodition requiring floodplain definition. A direct compa.rilon between the USGS and HEC-l hydrosraph peaks is presented later in this report. 
Other analytical toola are also available to perform floodplain analyses; Viessman, et al. ( 19i71 have summarized many of these approaches. However, the LANL site is contained within a system of ungaged, interconnected, watersheds with ephemeral stream drainage. Hence, most of these alternative approaches would not produce acceptable results. The reason for this centers around the geaeral shape of watersheds within the LA:\L complex. These watersheds are elongated in the east/west direction along Pajarito Plateau. but they are extremely narrow in the north/south dt· rection. This atypical watershed shape, coupled with variability in surficial soil type and vegetatiOn cover, yields fairly typical rainfall-runoff' time-of-concentration values for each subbasin within iUl individual watershed- Here, time of concentration is defined u the ftow time from the most remote point iD a drainage subbasin area to its outlet point. However, u one moves downstream these subbasin time-of-concentration values and unusual watershed configurations combine to yield hydrograph peaks that are atypically amplified. Hence. one tends to actually observe longer-duratton runoff events with lower corresponding hydrograph peaks than some simple models would predict When one considers the particular application at LA:\L, the deterministic approach using unit hydrosraph theory commonly employed by the rs Army COE, the L'S Soil Conservation Servtce (SCS), and l:S Bureau of Rec!lunation is clearly appropriate. This approach is incorporated into the HEC-1 model and generates stream hydrographs at specific channel locations. An entire watershed is represented by an interconnected group of subbasms. Each subbuiu generates an individual unit 
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l1ydrograplt tl1at simulates illlf>Orlant l1ydrokJL.\I' 1.\illhiJ-IIIlWif r..-i<-tltull,lll("'· which .tr.- 1· .... 1],., t ... J h~ av..-rage suhbastn cltaractt-ri~t 1c,;. lndivtdlliil ·'"1.1,,,,.,,1 l1ydro~r<t(dt~ :tr .. 1 h..-n IJydranhr:dly m111.-J downstream and comhllteJ 1\'tlh ulh .. r ;..!r.-~111-l'\olltwttt'd. ~tJhl•<t..'>lll hydlo"r<tphs. The~ .. HH -I l'"1k h::drograph values are subs..qu .. rrlly rt>ad into tl1t> IILC'-:2 rnod..-1 a.-, :1 i'unniou of dtallll+'l dt,.,tanr~> H&c-~ then simulates the 1!10-yr wat..-r-surfacP .. l .. vatiott usill).; a :;( ... tdy. gr:tdually qriPtl now :tppr'O':C1nmt'lorL-~n iterative. St<tndard-~tep lllt'tltod \\."~..!> IISt'U 10 ronrpur ... rl1is watt-r-surhct' ;ol~>valtOII a.s. a function of rha.uuel dist a net". 
'Several T\e,fHEC-1 paralllt"tt-rs rf'pr .. ~ent av .. r:t~,.. llonliii~''H lt'll!poral aud spatial pron•sses wnh1u t>aclt sul)basin: they includt> antt-cf'dt=nt 11101,1 ur ... co11Jltions. sod IYP'""· :111d land ro\ ... r. III:.C-1 :d;..o requires that a design rainfall alllount and t,.tnporal Jist r1hut ion be .,, .... rifi..-d as input d:tra. fl,.ll\t' the unit hydrograph approach IS quite n .. xd>l..- In additiou. the HH '-I and HEC-:2 modPI, also rt-quire has1c walt'rshf'd topo!;rapluc e111d ).;t'OIIIt-l nc cl1arMt Prl,.,tics. 1 "f>O!)raphic pro til .. :; of :.t rt'<1111 cross sections, and hed-roughne:>S factors ;~ a full<'llou of rhannf:'l 1 .. 11 0 th. All of rl1is information for LA.:'\ L watersheds was available frona the .\lOSS lllapplllg system or was readily obt a111ed dunni\ short fif'ld inwstigations. 

III. HEC-1 FLOOD HYDROGRAPH PACKAGE 

A. General Model Description 

H EC-1 is the most widely arcepted 111ethod for systf'lllat ically computing run ofT hytlrographs 111 complf'x watersheds. It is a general-purpo,.,.- 111odel rou~isting of a calling pro~;ran1 aud ,ix subroutmes. Two of the subroutines dt'tt-rllllllt' !11" optimal unit l1ydrograph. cha11ut-l loss rat~. and streamflow-routing parameters. Otht>r su brout 111es p~>rforlll snowlnelt-runotf. Ullll hydrogr<1ph. hy.drograph-routing. and combin<u ion com put <tiiOIIS and hyJrograph-halaucing op .. r:ttions. II EC-1 is ~ulating a single-storm rainf:tll-ruuotf process or computing muhiplf' floods -for t-h .. same watershed durmg planning studies. It can bt> used to fort>cast both pre- and po:;t-con~trtrrtion flOOding impacts associated with development activit~: -Outpnt from the modefinrludes desi!!,ll storm hydrographs at specified channelloca.tlons wrthin the watershed. UEC-1 output is th,.u uSt"d by the HEC-2 model as input data. 
Table 1 summarizes major watersheds drainin~ the DOE-LA.:\L f;~cility complex. FigurP 1 ~hows approxtmate watershed locations; detailed maps are rt>ferenred latt>r 111 this report. ilf'cause 1\·at .. rshed basins within thf' facility complex are ungaged. the SCS syntht>tic unit hydrograph tt>rhuiqut> was used to characterize the relationship betwt>en rainfall-runoff and flood peak discharges. Although HEC-1 can use either the Clark, Snyder. or SCS synthetic uuit hydrogra.ph approach. tht' latter was selected for reasons listed below. Furt11..-rmore, the SC'S raiufall-ab&traction rate wa.s also used. as this paper will describ~ later. Finally, by using a. variety of techniques. including modified Puis. ~luskingum. kin~matic wave, working R&D. a.ud level-pool r~rvoir routing. HEC-1 ca.n route computed flood flows through downstr~ana subbasins. Th~ ~fuskingum method wu selected for channel routing because chann~l losses ilnd flood wav~ attt>nuations in individual watersheds have not been fully cha.racteriz~d. H~nce. the~ lo:.Sf's were assumed to be zero. even though they are known to be relati.,·ely high in certain stream channel segmt>nts. It should be t>mphasized that a. relatively conservative design philosophy was followed here; whenever sp~cific obser...ationaJ data were not a\·a.ilable, an approach that would tend Lo yit>ld la.rger peak hydrographs a.t il particular channel location was taken. It should also be noted that the HEC-1 model is extremely flexible: however, only those particular f~atures that were used in this study are explained in detail. The interested reader is referred to the HEC-1 user's 111anua.l (l'S Army COE 1990) for additional model descriptions and to Viessman et al. ( 197i) for g~neraJ hydrologic principles. Finally, it should be noted that the June 19~8 FORTRA~ vers1on of HEC-1. publish~d as PROBECl Olarch Hl90 release) by Dodson & Associates, Inc., of Houston. J,.xas. was used in this study. 
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Table l. Watersheds draining- the eastern COE-LANL boundary. see 
Figure l for approximate locations. 

MAJOR ~TERSHED NAHB TECH ARIAS WITHIN WATER$HEC 
l. GUAJE CANYON WATERSHED .............. Outside COE-LANL Boundary, 

Guaje municipal well field. 

2. BARRANCAS CANYON WATERSHED .......... None. 

3. aAYO CANYON WATERSH!D ............... None. 

4. PUEBLO CANYON WATERSHED ............. Historic LANL Sites, 0-1 
water well, and airport. 

5. LOS ALAMOS CANYON WATERSHED ......... Historic LANL Sites, 3, 43, 

a. Canada Bonito Tributary 41, 2, 21, 53, airport, 0-4 
b. Quemazon Canyon Tributary water well, and Los Alamos 

municipal well field. 

6. SANDIA CANYON WATERSHED ............. 3, 53, municipal landfill, 
PM-l and PM-3 water wells. 

7. MORTANDAD CANYON WATERSHED .......... 3, 48, 5~, 42, SO, 3S, 52, 
a. Ten Site Canyon Tributary and 5. 

8. CANADA CEL BUEY WATERSHED ........... 52, S, 46, 51, 54, and PM-4 
and PM-5 water wells. 

9. PAJARITO CANYON WATERSHED ........... 3, 58, 6, 8, 9, 22, 59, 69, 
a. Two-Mile Canyon Tributary 14, 15, 51, 18, 54, and 
b. Three-Mile Canyon Tributary PM-2 water supply well. 

10. WATER CANYON WATERSHED .......•...... 16, 9, 14, 11, 37, 28, 49, 
a. Ski Lodqe Canyon Tributary and 15. 
b. Canon de Valle Tributary 
c. Potrillo Canyon Tributary ........ 15 and 36. 
d. Fence Canyon Tributary 

11. ANCHO CANYON WATEaSBED •......•...... 49, 33, and 39. 
a. Unnamed Tributary at State Road 4 
b. Unnamed Tributary near Rio Grande 

12. CHAQUEHUI CANYON WATERSHED .......... 33. 

13. FRIJOLES CANYON WA'fERSHED ........... Outside DOE-LANL Boundary 

B. Design Storm Events for Los Alamos 

Obviously, a. pa.rticula.r storm hydrograph for a given watershed is intimately related to the 

spatial and temporal storm distribution pattern generating that hydrograpb. Hence, in this report 

we describe the 100-yr, 6-h design storm event that produces the 100-yea.r floodplain for Los Alamos 

The reader should note that other 100-yr storm durations (for example, the 100-yr, 24-h e'lr'ent) ma.y 

produce different 100-yr floodplain definitions. Each of these aspects is described below. 
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Establishing a. design :;torm event reqUir.-,., ''"''t'ral llnrort:1ttt ~lt'[JS. l ht'se includ,. srt-•·tfintt'JII 
of ( 1) storm frequency or return perioJ; 1 '2l ~tort II duratiOn. total r:tJnfall depth .. tUJ ,,.\t ... r~il ... ,l 
are<\ adjustment; and (3) storm temporal dtstril>ullon and durallOII of r~unfd.ll .. :x~.ess. l11" I:.P.\ 

~ . 

suptllates t1i<\t RCRA-pernutted facilities must use the 100-yr storm to define all floot!plams : ~0 
CFt27(Ln(b)i11)(lii)]. The t:S Army COE recommends that a. 6-!1 ,term event be us .. d 111 lllO-yr 
H EC-1 flood simulations for northern \ew \lt-xJco. In add it ion, raiufodl depths have bePn t a.Lulat ed 
for los Alamos County (Bowen 19S9). Owing to the s111all :.ize of 111tlivtdual subbastu Wi\tt-r~h.,ds 
within the Laboratory complex (typically less than .5 sq 1111). no areal adjustment was 111a.de for r lw,., 
ramfall dt-pths. Hence factors ( 1) and (2) ahove are fixed by Jllstitutional constrallltS and ,:st~'llt 
observations. The recomml'nded design rattouale for factor (3) is dl':.cribed below. 

A rt'pre~l'nta.tive rainfall hyl'tograph that is l>d» .. d on l'ither the wor:-t-posstble sror111 Jt,..l rihutlun 
rattern or on recorded storm distrtbullOII paLtems tnust he ~lf>cted. This hyetograph wdl ~ili,lllf
tcaut ly a.fff>ct the shape and pt-ak value of lltP r .. sult ing ruuoff hydrograph for a gt VI' II w;ttersitetl. 
Precipitation depths have hf>ell measurt'd dail)· 111 Los Alantossiurt' HJt1 (Bowen 1990). Individual 
storm patterns have been r~corded in 15-miu intervals stnce 1979. Th~ data. were used to dHelop 
tlltenstty/duratton/frequency (IDF) rdatiou~lttp:. for Los Alamos. Th .. ,~ IDF curves were theu u~d 
tO establish individual 0-h design Storm distrthutiOIIS for the~-. 5-, 10-, ~5-, 50-, a.li(J JQO-~·r 1-Vents. 
:\ companson with the SCS 5-h destgn storm t!istrtbutiou (SC'S. !Do~) ,hews that the SCS curve pro
duces a sli10htly more uniform rainfall distnbuuon and sotnl'what lo11·er correspoudin!!; hydrogr<t!Jlt 
peaks. 

Si nee st anda.rd ·I D F cun·es had not bef>n J ... veloped previously for Los ,\!amos. t ltey 11'.-rt' con
structed for this study uslllg preripitation J<J.ta from Bowen ( 1!J!JU. p. 155). lnteuslly is tht:' 1111te 
rate of prenptt<\tton. expressed in inches per !tour (in./h). Here. a\t-rage intensity is g1v .. 11 hy the 
expresstou 

,..- ---·. i = P/T = cj(r+ f). r!Il-1) 
~-~--·--

wl~r~a>~age Intensity (in./h) over timt> T; Pis the precipilation-4epth (in.) listed 111 How_Pn 
( 1~'-I: ~& . .uinfall duration (min); and r., e, al1d fare coefficients that vary with lor~ll1ou <tuJ 
return peri'od-(Tr). Plots of i versus Tare shown 111 Fig. 2; for Los :\!<J.mos. these IDF curw:. havP 

the following coefficients: 

Tr (yr) c e f 

2 88.441 LOll 21.953 
5 ~5.:)1:1 0.962 10.752 

10 80.908 0.931 6.123 
25 82.730 0.912 3.281 
50 81.414 0.893 1.580 

100 8!>.050 0.888 0.617 

Once these IDF curves ha.d been constructed. a hyetogra.ph of a. 6-h design storm was developed 
for earh return-period event using the a.ltt-wating-block m~thod (Chow et a.l. 1988, pp. -i~i--Wfi) 
Results for the 2- and 100-yr storm events <lre shown in Fig. 3. Figure 4 shows the culllulauve 
100-yr, 6-h design storm for Los Alan1os and the SCS 6-h design storm for comparison. The Los 
Alamos cumulative 6-h design st.orm patterns for the 2-. 5-, 10-. 25-. 50-, a.nd 100-yr events are 
listed in Table 2; note that these distributions are in dimensionless form. These hyetogra.phs were 
used throughout this study in a.ll HEC-1 simulations. 

It should be noted that each of the Los Ala.rnos storm distributious listed in Table ~ contaius 
"11 of the shorter-duration events with thP same recurreuce inten·a.l. for ~xa.mple, the 100-yr. ti-h 
d~sign storm conta.ins the 100-yr. 15-min storm in its ('entral 15-rnin inten·a.l. Likewise. th~ lUO-~ r. 
30-min storm IS contained within the centra.! :.10-min intP.rva.l of the IUO-yr, 6-h des1gn distribution 
Similar comments apply to the 2-. 5-. 10-. 25-. dlld 50-yr design stor111 t>Wnts list~d in Table 2. 

While many theoretical storm distributions ilre availabl~ for miuwt-stern and eastern watersheds. 
i~u fel~ that none of th~ would adequately retlect condition.s a.l Los Alamos. In other words. t b .. ~ 
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Fig. ::. Intenaty-duruion.frequency CUl'VS for La. Alamoe County. 

midwestern and eastern storm patterns tend to yield smaller peak hydrographs than those obtamed 
from Los Alamos storm patterns. Note that one may also use instantaneous rainfall increments 
(Hog&an, 1989, p. 239: US Army COE, 1959: USBR, 1977, pp. 86-89) in HEC-1 simulations: 
however. this option was not used here. Instead, cumulative storm distribution patterns were used 
in all HEC-1 simulations: furthermore, they were adjusted for total rainfall depths in individual 
subbasin watersheds. It can be inferred from Fig. 3 that all of the 6-h design storm distribution 
patterns used in this study have a midpoint peak intensity near 3 h. Figure 3 also implies that 
gradually increasing and decreuing intensities precede and follow these peak values. This general 
worst-possible design storm pattern essentially satisfies abstractions With low rainfall intensity early 
in the storm. As a result, this design pattern yields higher hydrosraphs in response to higher rainfall 
intensities at later times. It should be added that observed New Mexico summer thunderstorms 
typically result from intense prefrontal squall lines moving south to north. While an observed 100-yr 
6-b storm bu never been recorded at Loa Alamos, its characteristic distribution would probably 
show the highest rainfall intensities in the first hour and gradually decreuing rainfall intensiues 
over the next 5 h. Furthermore, observed thunderstorms are exceptionally localized events and 
rarely cover an entire watershed. However, each subbuin's design storm wu aaaumed to occur 
simuJtaneously with all other subbaain events in HEC-1 simulations. Bence, the Loa Alamos design 
storm distribution patterns are conservative and tend to yield larger hydrograph peaks than would 
likely be obtained from observed hyetographs. Finally, it should be noted that observed rainfall 
data wf!re obtained from Bowen (1989, Table 9.1) and are summarized here in Table 3. Linear 
interpolation was used to adjust these precipitation depth values for elevation differences between 
rain gages at Technical Areas 54 and 59 (TA-54 and TA-59) and individual elevations of subbasm 
centroids (Tables 4 and 5). Centroid elevauons were obtained from 7.5-min-series USGS topographic 
maps. Precipitation depths listed in these t abies were assumed to be uniformly distributed over th~1r 
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Table 2. Individual 6-hour design storm distributions for Los 
Alamos County. See Figures 1 throuqh 3. 

Time Time Cumulative Storm Oistri~ution (dimensionless) 
(min) (hr) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

·------------------------------------------------------------------
0 0.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

15 0.25 0.0021 0.0033 0.0041 0.0045 0.0051 0.0051 
30 0.50 0.0046 0.0071 0.0087 0. 0095 0.0106 0.0106 
45 0.75 0.0078 0.0114 0.0139 0.0151 0.0167 0.0167 
60 1.00 0.0118 0.0165 0.0199 0.0213 0.0235 0.0234 
75 1.25 0.0169 0.0227 0.0268 0.0285 0.0312 0.0310 
90 1.50 0.0238 0.0303 0.0351 0.0369 0.0401 0.0397 

105 1. 75 0.0334 0.0402 0.0454 0.0471 0.0507 0.0499 
120 2.00 0.0476 0.0537 0.0588 0.0599 0.0637 0.0624 
135 2.25 0.0704 0.0739 0.0778 0.0774 0.0808 0.0784 
150 2.50 0.1125 0.1087 0.1088 0.1045 0.1060 0.1012 
165 2.75 0.2121 0.1894 0.1770 0.1608 0.1542 0.1424 
180 3.00 0.6644 0.7017 0.7289 0.7617 0.7833 0.6081 
195 3.25 0.8493 0.8598 0.8637 0. 8718 0.8726 0.8797 
210 3.50 0.9113 0.9100 0.9070 0.9087 0.9057 0.9090 
225 3.75 0.9416 0.9358 0.9307 0.9300 0.9260 0. 9278 
240 4. 00. 0.9594 0.9521 0.9465 0.9448 0.9408 0.9418 
25.5 4.25 0.9709 0.9636 0.9581 0.9562 0.9525 0.9530 
270 4.50 0.9790 0.9722 0.9673 0.9654 0.9622 0.9624 
285 4.75 0.9849 0.9790 0.9749 0.9731 0.9704 0.9705 
300 5.00 0.9894 0.9846 0.9813 0.9798 0.9776 0.9777 
315 5.25 0.9930 0.9893 0.9868 0.9857 0.9841 0.9840 
330 5.50 0.9958 0.9934 0.9917 0.9909 0.9899 0.9898 
345 5.75 0.9981 0.9969 0.9961 0. 9957 0.9951 0.9951 
360 6.00 l. 0000 1.0000 1.0000 l. 0000 1.0000 1.0000 

respective subbasins in all HEC-1 simulations. These depths were also assumed to have the temporal 
distributions listed in Table 2 using 15-min rainfall increments. 

C. SCS Unit Hydrograph 

Qb,·iously, not all rainfall from a storm contributes to dirt-ct runoff, benu~ some is lost dunu~ t 1; .. 
overland Bow process. Four theoretical rainfall-abstraction calculation techniques are incorpora.tt-d 
in BEC-1; tbeee include the initial and uniform, the exponential. the SCS, and the Holtan techn1qu~ 
However, the SCS calculation method is the only one which provides reasonably good estimates 1\'h,..n 
geographic watershed characteris&ics are u~d to estimate time-of-concentration or basin lag t 110e 

values. Here, basin Jag time is defined as the time between the centroid of excess rainfall ?.nd 
the resulting stream hydrograph peak. The SCS technique uses an SCS curve numbt>r ( C \ l to 
relate accumulated rainfall excess or runoff to accumulated rainfall with an empirical C~ value !11 
equation form we have 

R = (P-1)2/(P-l+S). S = 1000/CN- 10, and I= 0.2S, 
where 

10 

, I 



Table 3. Precipitation depths for various return periods and storm durat~ons at Los Alamos (TA-59) and White. Rock lTA-54) 

LOS Alamos - TA-59: Elevation == 7379 ft above MSL. 
Precipitation Depth (inches) -------------------------------------------------------

Tr (!lrSl 1 hr ~ hr 6 nr 12 tu;: 24 hr Annu1J. 
2 l. 03 1. 24 1.34 1.47 l. 45 18.10 
5 l. 38 1. 60 1. 71 l. 84 1. 90 22.90 

10 1. 59 l. 83 l. 94 2.07 2.18 25.80 
25 1. 86 2.10 2.21 2.35 2.54 29.00 
50 2.06 2.32 2.42 2.55 2.80 31.70 

100 2.25 2.52 2.61 2.74 3.06 34.00 
500 2.70 3.01 3.08 J.J.~ ~.§6 39.~7 

White Rock - TA-54: Elevation == 6690 ft above MSL. 
Precipitation Depth (inches) -------------------------------------------------------

T.: (!lqll 1 hr 3 hr 6 h;: _1~ lu: 24- h£ 8.Gm.!Al 
2 0.69 0.81 0.89 1.06 l-.18 13.10 
5 0.96 1. 08 1.17 1.36 1.55 16.40 

10 1.15 1.27 l. 36 1.55 1. 78 18.40 
25 1. 38 1.50 l. 59 l. 78 2.08 21.00 
50 l. 56 1. 68 1. 77 l. 95 2.31 22.90 

100 l. 75 l. 86 l. 94 2.11 2.52 24.40 
500 2.1~ 2.2~ 2.32 2.~~ ~.Q~ 2~.4! 

R = runoff (in.), 
P = rainfall (in.), 
I = infiltration abstraction (in.), S = potential maximum retention after rainfall begins (in.), and CN = SCS curve number (%of runoff). 

The C:'\ is a function of land use. vegetation cover. soil classification. llydrologic conditions. and 
antecedent moisture and runoff conditions. Variations in infiltration rates of different soil types a.re 
incorporat~d in the c~ through the classification of soils into four hydrologic soil groups poSSt!SSing 
high (Group A), mod~rate (Group B), low (Group C), and very low (Group 0) infiltration capacitiP.s. 
Group A soils have a water transmission rate >0.30 in./h; Group B soils have a transmission rate 
of 0.15-Q.30 in./h: Group C soils have a rate of 0.05-Q.l5 in./h: and Group 0 soils hue a ra.te 
<0.05 in./h. These soil types have been previously mapped in Los Alamos C'ounty ( :'\yh11.n et a.l. 
1978) and were used here. In addition. C\ va.luP.s have been tabulated in Hoggan ( 1989, pp. 3:l-36). 
Antecedent moisture conditions ( A~C) that are typically used for design applications are callt'd 
.-U1C-11 (average A~tC). Techniques for COil\"erting c~ values under A:\tC-11 to C:'\ values under 
...\.~fC-1 (very dry soil, but above the avera.g~ plant-wdting point) and A:\lC-III (nearly saturated 
::;oil-heavy rainfall or light rani fall with low tt'ruperat uri!S has occurred within the previous fin~ 
da.ys) are available ( Viessman et al. 1~77. Tables 12-15. p. 622). Howev~r. no such adjustments 
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Fig. 5. Yaria~iona of SCS curve numben for dift'eren~ moisture conditiona. 

were made in this study. Figure 5 shows the relationship of C~ values under A:\fC-1 and A.\IC -Ill 

conditions as a function of CN values under AMC-11 conditions. Once ra.infall excess has be .. n 

determined, a. unit. hydrograph can ~ computed for each subbasin. 

The SCS synthetic unit. hydrograph procedure is based on a dimensionless unit hydrograph ·i"

veloped from an analysia of numerous unit hydrographa from small geographically di\·erse. rura.t 

watersheds. This dimensionless unit hydrograph represents the ratio of discharge to peak dischar ~~;e 

versus the ratio of time to lag time. This lag time is a fundamental watershed characteristic a.na 

directly depends upon overland flow path length and mean flow velocity. As such, lag time ts tn

fiuenced by drainage basin area, main channel slope and geometry, land cover. and temporal a.nd 

spatial storm patterns. In concept, the lag time incorporates the effect of basin size and much ci 

the effect of basin shape. The advantage of the SCS approach is that it only requires the deter

mination of time-to-peak (tp) and peak discharge (Qp), which are given by (Viessman et al. 1977 

pp. 138-139) 

where 

tp 
D 
t) 
Qp 
A 

= 
= 
= 
= 
= 

tp = D/2 + t1 and Qp = 454 A/tp. 

time from rainfall beginning to peak discharge (h), 

rainfall duration (h). 

( 111-J' 

basin lag time from centroid of rainfall excess to peak discharge (h) 

peak discharge ( cfs ), 
watershed drainage area (sq mi). 

The basin lag time (tJ) in Equation (lll-3) can be expressed a.s 

(Ill • 
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wh.-re 1 IS the "·arer cnurse lt>n.~;;th (ft \ ,;oing upstream to the wat.-rsl1ed div1de. Y 1::. the a.H•ra~.

w;u.-rshed slop~>(',:{.) along the flow path. and all other ter111s are <IS prt-viou::.ly dt-fined. 

fi~tJre ti u::.es Equatiou \11!--l) and the td.bula.ted data. cotltallled in .\ppeudi.x B to dep1ct hJ-:>111 

lag !'Hue~ a function of suhba...iu draina~t- area. for Los Alamos. Accordmg to Gra.f ( 19~~. p. 9ll). 

the~ bg tlll«"S are compa.ra.ble to those from northeastern l'S wa.tt-rsheds. Howt"ver. he doe:. nor 

ind~re. iiaw..liis values were determineJ. ln Fig. i Los Alamos watershed da.ta are used to show 

SC} Lasu1 lag umes from Et1uanon (111--l) <tS a. function of Snyder ba.-;iu lag times. Data ''~"d ro 

con\pute tl1ese Snyder lag times are sumtnarized in Table 6. The uppt"r rurvt- in Fig. j was obta.iu.-d 

from a relationship derived hy thP rs ,\rmy COE for mountainous wa.rerslu~ds lll'i\r Los An~t'\e,, 

California (Linsley et al. 19~2. pp. '2:23-'2:!5). This relatiou::.hip is !l,iv.-n by 

( 111-.-l I 

wherto 

l,t = Snyder lag time (h) for mountainous watersheds. 

C, = codlicient accounting for :.lop" and storage effects. 

L = channel length (mi) from basin outlt>t to divide. 

Lc = cha.nnellt>ngth (mi) from hasiu outlet to centroid. 

s = weighted channel slopt> ( ft / ft). ami 

n = an 1"111pirica.l coefficient. 

For IIIOUtllainous watersheds near Los ,\ngeles, California. Liusley reports values for(', .1.nd 11 

of l.:.! auJ o.:Hs. respectivt>ly. Tht' low~>r curve in Fig. j rtopresents Snydt>r lag timt's ha.-;eJ on til~ 

L'S Army COE's studies from the Rio Put>rco. in :'\ew \tt!'.xico, and from El Paso, T~xas. For tltts 

second curve. l he standard Snyder lag tim" equation was used. This exprf'SSion is given by 

( 111-fi) 
~:.-:--- ---

where all t.c:tms are as previously defineJ. Values for C1 were obtained from a. logarithmic plot of C. 

verses s ( \1. \lagnuson, personal communica.tion 1989). Figure 7 clearly shows that the SCS ba.;,tn 

lag t im,.s used in this study a.re bracketed by extremes produced with the Snyder lechniqu~>. 

As mentioned abo..-e, the SCS runoff C:S relates accumulated rainfall excess or runoff to accu

mulatt-d rainfall. ln addition to ease of use, Equation ( III-4) ha.~i the ad..-a.nta.ge that the tmpans 

of development within a. watershed can be e•;alua.ted because changes in C:'\ over time are l'i\Sdy 

estimated. As previously mentioned. tables exist tha.t list C~ values for a. variety of conditions. 

ranging from urban to semiarid (Hoggan 1989, pp. 33-36). These same impacts cannot be e::.u

mated with the Snyder or Clark methods. In fa.ct, if one originally employed either the Snyder or 

the Clark unit hydrograph method and land use patterns changed over time, there would be no 

systematic methodology for evaluating corresponding changes in the hydrograph pea.k, unless the 

SCS technique was subsequently used. 
The CS Army COE in Albuquerque has de\·eloped Snyder's synthl'!tic unit hydrogra.ph method for 

application.<~ in north central :Sew \texico ( \L \{agnuson, personal communication, 1989). ltt>ga.rd

less. tt was felt that the Snyder's coefficient~ rl'presenting basin slopes and storage were general\~· 

not applicable to Pajarito Plateau. It ca.n be inferred from Fig. 7 that either smallt'r or la.r11er 

hydro graph peaks ca.n be obtained from H EC-1 simu)ations if the Snydl'!r unit hydrogra.ph approach 

is used instead of the SCS technique. The potential for generating larger hydrograph peaks is ob

viously of interest. However, a.s discussed in Subsection E. use of this alternative approach in Los 

Alamos County cannot be justified. 

D. Model Input Parameters 

Because all watersheds within the DOE-LA:"L complex a.re similar. individual HEC-1 input data 

files have a. similar structure (set> Disk :'\o. l) This genertc file structure i11 illustrated in Table i 

ludividu_~~v_atershed boundary location maps were construct~d from 7.!'1-min CSGS topographic 
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Table 7. Typical HEC-l input file identification scheme. See KEC
l user manual for complete listinq of other options. 

Data 
Category 

Record 
Identification Data Description 

-------------------------------------------------------------------Job 
Initialization 

Precipitation 
Data 

Job Step Control 

Basin Data 

Loss Rate Data 

Unitqraph Data 

Routinq Data 

Hydroqraph 
Transformations 

End of Job 

ID 
IT 
IO 
IN 

pel 
PG2 
PR 
PW 
PT 

RL 
RM3 

HC 

zz 

Job Identification 
Job Time Control 
General Output Control 
Input Data Time Control 

Cumulative Prec Time Series 
Storm Gaqe Total Precipitation 
Recordinq Gaqe to be Weiqhted 
Precipitation Gaqe Weiqht Factor 
Total Storm Gaqes to be Weiqhted 

Stream Station Identifier 
Alphanumeric Comment Message 
Output Control for this Station 

Basin Area 

SCS Curve Number Loss Technique 

SCS Dimensionless Unitqraph 

Channel Loss Rates 
Muskinqum Routinq Parameters 

Combine Hydrographs 

Requ~red to End Job 

1see Table 2 for desiqn storm distribution. 

2see Tables 4 and 5 for individual sub-basin values. 

3see individual watershed sub-basin values in Appendix A. 

mapa; they are located with the floodplain boundary maps in the Facilities Engineering Planning 
Group Office (Comer and McLin 1991). Equations to compute individual input file parameters were 
listed in the previous section. Results of these calculations are listed in Appendix B. Tabulated 
watershed characteristics include subbasin area. subbasin main channel length to water divide or 
upstream subbasin boundar)·. elevation change over channel length, average subbasin C~ value. and 
computed SCS basin lag time from Equation (III-4). All watersheds w.-re outlined on the l"SGS 
topographic maps. Md individual subbasin areas were measured with a planimeter. ~easurements 
obtained from four repeated area calculations for each subbasin yielded variances that de••iated 
< 1% from average values. Selected watershed areas are listed in Table 8. and all subbasin area 
mean values are given in Appendix 8 and Disk ;\o. 1. Channel lengths and elevation changes were 
also taken directly from topographic maps with similar measurement rep~atability. It should also 
be mentioned that predicted HEC-1 hydrographs are relatively insensitive to minor measurement 
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T'~~-~:-Hydrograph peaks (cfs) corresponding to individual 6-hour E- _ _ ... Los Alamos design storm events at east COE-LANL boundary. 
r 

- See Table 9 for description of exact locations. See I·· -- c.Taole Z for cumulative. storm distribution patterns. 
Watershed 

Name 
Basin 
Area 

Recurrence Interval Hydrograph Peaks (cfs) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

Barrancas 2.12 

Bayo 3.92 

Pueblo 8.40 

Los Alamos 10.39 

Los Alamos 20.74 

Sandia 2. 65 

Mortandad 1.72 

Canada del Buey 2.10 

P:.-Ja-ri~~~ 11. 3 6 

2-Mile 3.29 

3-Mile 1.70 

Fence 1.03 

Potrillo 2.79 

Potrillo 4.77 

Canon de Valla 4.28 

Water 12.40 

Ancho 4.67 

Chaquehui 1.50 

Frijoles1 18.02 

20 

1 

2 

8 

19 

24 

1 

1 

1 

5 

1 

1 

1 

1 

2 

2 

4 

2 

1 

33 

137 

12 

21 

65 

115 

166 

10 

6 

11 

71 

19 

12 

a 

14 

15 

21 

68 

27 

13 

160 

265 

25 

43 

121 

204 

300 

21 

11 

21 

143 

40 

24 

16 

28 

30 

41 

139 

57 

27 

284 

472 

47 

79 

211 

332 

502 

38 

19 

39 

,263 

77 

43 

29 

53 

56 

75 

255 

lOS 

53 

479 

666 

67 

111 

292 

447 

686 

54 

27 

54 

372 

111 

60 

41 

75 

81 

104 

361 

150 

78 

654 

888 

90 

147 

383 

589 

902 

71 

35 

72 

498 

149 

80 

55 

99 

108 

141 

485 

198 

103 

853 -------------------------------------------------------------------1watershed boundary is outside COE-LANL complex. 2crainage basin area in square miles. 
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Table 8b. Total 24-hr runoff volumes (ac-ft) corresponding to 
individual 6-hour Los Alamos design storm events at east 
OOE-LANL boundary. See Table 9 for description of exact 
locations. See Table 2 for cumulative storm distribution 
patterns. 

Watershed 
Name 

Basin Recurrence Interval 24-hr Runoff (ac-ft) 
Area 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

8 

Barrancas 2.12 <1 

Bayo 3.92 <1 

Pueblo 8.40 4 

Los Alamos 10.38 8 

Los Alamos 20.74 12 

Sandia 2.65 <1 

Mortandad 1.72 <1 

Canada del Suey 2.10 <1 

Pajarito 11.36 2 

2-Mile 3.28 <1 

3-Mile 1.70 <1 

Fence 1.03 <1 

Potrillo 2.78 <1 

Potrillo 4.77 <1 

Canon de Valle 4.28 <1 

Water 12.40 2 

Ancho 4.67 <l 

Chaquehui 1.50 <1 

Frijoles1 18.02 12 

67 

4 

8 

26 

48 

75 

6 

1 

6 

26 

6 

4 

2 

6 

8 

6 

24 

10 

2 

65 

133 

8 

16 

48 

83 

141 

12 

2 

10 

54 

14 

8 

4 

12 

18 

10 

48 

20 

6 

119 

236 

18 

30 

85 

137 

236 

22 

4 

18 

99 

26 

16 

10 

24 

32 

l8 

87 

38 

12 

200 

333 

24 

44 

119 

184 

325 

32 

6 

24 

141 

38 

22 

12 

34 

46 

26 

125 

54 

16 

276 

442 

32 

58 

155 

240 

424 

42 

9 

30 

186 

50 

28 

16 

44 

60 

38 

169 

71 

22 

359 
-------------------------------------------------------------------
1watershed boundary is outside DOE-LANL complex. 
2crainaqe basin area in square miles. 
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errors 111 subbas1n area. main chann,.ll .. ll~,;th. <1.11J ,l,.,<~tlo/1 d,ff,.rem .. s ,~,.., inq>li .. d J.y Lt1uar•on illl
-1). In addition. \lanlllll!l;·s t'qnauou w;~ .. -. u!>ed ro \Oillplllt' \lu:-.kurgum routi1114 p;uantt'l,.r~ lrun 1 
average channel flow velocities (Appt'!hlix H). F'iu<tlly. ir ,..houiJ h .. po1nr,.d out that all 1\<tlt'r,..l! .. d 
part\meters 3~ listed in the HEC'-1 input data fill's 011 l)j,..k \o. 1 and are not discu:..~d 111 Jl:'t;lll 
heze_. 

::-:\ace that Guaje and f-rijoles Canyons have bt'toll included in Tahlf's .J and !i. :\ppeudix 13. 
a.nd on Disk-\o. I e\·en though thesto watt>rshed strf'atn channels do nO( cross tllto DOE-L\\L 
complex. Guajf' Canyon was includd because the GttaJt> tnunicipal wtoll field is loca.tf'd rht'rt': 
FriJoles Canyon was included because ,, l" SGS g,agiug stat ion is located <t! the !Jandelil"r \at ional 
Park Headquarters. Also note that tlte tabulatf'd wa.tt-rshed rharactc>ristics are listed a.rcordiu1.1 
to suhbasins within 3 gJvt"ll watershed. Eacl1 subhasiu boundary division was se-1.-cted :\ccordllll; 
to several factors. These included (1) tributary inflow. (4!) ~'lglllficant change inC:" value. (:1) a.u 
important geographic feature or manmade bouudary marker. or ( 4) another uuspecifiP.d feat urc> for 
which a hydrogra.ph peak value was required in HEC-4! simnlarions. Finally, it should h.- nored that 
these subbaains extend from the topographi<" peaks that define watershf'd boundaries locatecl to thto 
w~t of the DOE-LA.\L complf"x to the Rio Grande drainage confluence located to the east. Hence, 
hydrograph peak values were obtained for numerous points along individual watercourses within the 
DOE-LA~ L co111plex. for individual stream channels a.s they exit the DOE- LA\ L complex, ;md for 
confluent channels merging with the Rio Grande. Only 1 00-yr floodplaius within titto DOE-LA\ L 
complex wer"" ro111puted. however. because the A l"TOC IS- \I OSS toposra.phic data do 1101 I:'X.t~uJ 
beyond this boundary. 

E. Peak Hydrographs for Major W!iter!hed~t 

: . Once a.ll subbasin characteristic parameters (Appendix B) and H EC -1 input da.t a files (Disk 
:Vo. 1) ha.d been prepared, individual watershed hydrographs could b~ generated. Befor.- this was 
<i_~, howeveT, a parameter sensitivity analysis ~as madf". With the approach that ~'"as used hf'r.-. 
all model parameters, except for composite subbasin C:"s, are constrained to a very narrow ra.nge 
of obsen·ed values. These C:" valuf'S could be estimated from county soil m&pti (:"~·han tot a.l. l!J78) 
and standard tables (Hoggan 1989). In actual practice, an individual, composite, subbasiu C\ 
value was computed as a.n area-weighted average· according to mapped soil and vegetation types 
and variable C.\ values. However, it is reasonable to expect that composite C.\ .. ·alues ran \·a.ry 
by as much as 10% above or below their originally estimated values. Hence, in order to rt'duce the 
uncertainty in th~ ~timated C:" values, hydrograph peaks produced by th~ 2-yr. 6-h design storm 
event for LA.\L were examined for all subbasin watersheds. The logic for this design procedure 
is straightforward: from physical observation, one can quickly de•;elop a. general appreciation for 
flood magnitudes associated with individual 2-yr storm e\·ents within Los Alamos County. These 
qualitative observations suggest that 2-yr fiood peaks in Los Alamos County v&ry between zero 
and a few hundred gallons per minute. This same appreciation cannot be easily developed for 
100-yr magnitude events. Following this logic. all H EC-1 simulations should accurately reflect 
2-yr events if one is to have confidence in largt'r rf'currence-mterval fioods. ~ote that one~ all 
subbasin characteristic parameters have been determined for a gi .. ·en HEC-1 watershed, cha.using 
the subbasin rainfall totals (i.e., the PG data card shown in Table 7 for each HEC-1 input data file) 
and the design storm distribution patterns (i.e., the PC cards shown in Table 7) generates different 
recurrence interval hydro graphs. Results obtained from this design methodology are outlined below. 

Each HEC-1 watershed simulation was made for the 2-yr, 6-h LA:'tL design s1.0rm event, as 
described above. If a given subbasin yielded a hydrogra.ph peak that was unreasonably high or low, 
then the composite C:" value was adjusted ei1her downward or upward, respectively, a.nd a new 
simulation was made. \ote that a chan~e in C.\ value implies a corresponding change in basin la.g 
time. as suggested by Equation (111-4). This itP.rative process was repeated several times for each 
watershed. Individual composite c~ values Wt"re typiC<\lly adjusted <3% until the 2-yr hydrograph 
peak was greater than zero but less than about 2 cfs for an average-sized subbaain. Approximately 
~alf of all subbasins requ1red a composite C:" ~alue adjustment; these adjustments were nel\rly 
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equally divided between increases and decreases in C\ values. Once these C~ values wert'! fixed. 
the 2-, 5-, 10-. 25-, 50-, and 100-yr hydrographs were computed ustng the 6-h rainfall totals ltsteJ in 
Tables 4 and 5 a.nd the design storm distribution patterns listed in Table 2. Resulting hydrograph 
peaks and 24-h runoff ,·olumes for all watersheds crossing the eastern DOE-LA\L boundary are 
given in Tables 8 and 9. Table 10 lists hydrograph peaks and 24-h runoff volumes for confluent stream 
channels at the Rio Grande. One should use care in referring to these tables. For example. the Los 
Alamos Canyon watershed is listed in both tables. In Table 8, the second Los Alamos hydrograph 
peak includes Pueblo Canyon flows because these streanu are confluent above the eastern DOE
LA~L boundary. In Table 10, the Los AJa.n1os values include fiows from Guaje, Rendija, Barrancas, 
Bayo, Pueblo, and Los Alamos Canyons because all of these streams are coutluent above the Rio 
Grande. Similar comments apply to other listed watersheds. It should also be mentioned that these 
combined hydrograpb peaks cannot simply be arithmetically added together. Instead they must 
be hydraulically routed downstream and then combined. In other words, each stream hydrograph 
abscissa must be aligned to account for fiood wave travel time. This procedure is automatically 
performed in the HEC-1 hydrograph-combining subroutine. Finally, it should be pointed out that 
all stream channels were assumed to have zero basefiow because all streams within the DOE-LA~L 
boundary are normally ephemeral. 

F. Comparison with USGS Flood-Flow Frequencies 

The t:SGS haa developed regression equations (Waltemeyer 1986) for estimating fiood discharges 
for the 2-. 5-. 10-, 25-. 50-, and 100-yr recurrence inten-a.ls from ungaged watersheds in \ew ~1ex
ico. A comparison between hydrograph peaks produced by the HEC-1 and t:SGS techniques was 
made in order to illustrate their differences. Generally, one might expect both methods to yield 
100-yr peak flows of similar magnitude for Pajarito Plateau watersheds. However, the t;SGS ap
proach consistently yields higher peak flows than does the HEC-1 technique employed abo...e. At 
lower recurrence intervals, these differences become more pronounced. For 2-yr floods, the rSGS 
procedure yields hydrograph peaks tha& are typically one or more orders of magnitude larger than 
BEC-1 peaks using equivalent subbasin watershed parameters. The reason for these differences is 
centered on the storm pattern incorporated into each technique and the fact that the HEC-1 model 
theoretically simulates th~ rainfall-runoff process more realistically. 

Los Alamos County is located within the Central Mountain-Valley Region, according to Walte
meyer ( 1986, pp. 3 and 47). His regression equation for hydrograpb peaks is given by 

where 

Qn 
A 
Ec 

·-
= 
= 

= 

hydrograph peak ( cfs) for yearly recurrence interval n, 
watershed a.rea ( sq mi), 

(III- i) 

average channel elevation at points that are 10% and 85% of the 
stream length upstream from the hydrograph peak (ft), and 
rainfall total (in.) for the 10-yr, 24-h storm. 

In Equation (111-7), parameters a, b, c. :J.nd d are the regression coefficients. For Los Alamos. 

these parameters are listed below. 
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Table 9.- Channel locations of hydroqraph peaks listed in T&Dle 8; 
al~o see USGS 7.5 minute topoqraphic maps. 

Watershed-
Name Stream-channel locations of hvdroqrapb peaks 

Guajel Above Barrancas Canyon confluence. 

Barrancas Tributary confluence below east COB-LANL boundary. 

Bayo Tributary confluence above east DOB-LANL boundary. 

Pueblo Above Los Alamos Canyon confluence at HW-4. 

Los Alamos Above Pueblo Canyon confluence at HW-4. 

Los Alamos Above Bayo Canyon confluence at Totavi. 

Sanaia At COE-LANL eastern boundary. 

Hortandad At DOE-LANL eastern boundary. 

Canada del Buey At DOE-LANL eastern boundary. 

P&jarito At COE-LANL eastern boundary. 

2-M.ile_ Above Pajarito Canyon co~fluence_._ 

3-Mile Above Pajarito Canyon confluence. 

Fence Above Potrillo Canyon confluence at qravel pit. 

Potrillo Above Fence Canyon confluence. 

Potrillo Above Water Canyon confluence. 

Canon de Valle Above Water Canyon confluence. 

Water Stream crossinq at HW-4. 

Ancho Stream confluence below HW-4. 

Chaquehui At DOE-LANL eastern boundary. 

Frijole•l At USGS qaqinq station above Rio Grande. 

-------------------------------------------------------------------
1watershed boundary is outside co&-LANL complex. 
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Table lOa Hydroqraph peaks (cfs) correspondinq to individual 6-hour 

Los Alamos desiqn storm events at the Rio Grande 

confluence. See Table 2 for cumulative storm 

distribution patterns. 

Watershed Basin1 Recurrence Interval Hydroqraph Peaks (cfs) 

Nam!l ~·· 
,_:llt: ~-:llt: lQ-:l)L ~~-:lli: ~Q-:l;[ J.QQ-:llr: 

Los Alamos 58.67 39 302 573 997 1392 1845 

Sandia 5.57 2 23 50 96 137 182 

Canada del Buey 10.43 33 74 127 220 300 395 

Pajarito 13.60 24 71 142 260 369 495 

Water 19.46 5 80 165 305 434 580 

Ancho 7.01 2 32 67 124 179 236 

Chaquehui 1.50 1 13 27 53 78 103 

Frijoles2 18.02 33 160 284 479 654 853 

-------------------------------------------------------------------
lorainaqe basin area in square miles. 

2At OSGS qaqinq station above Rio Grande confluence. 

Table lOb Total 24-hr runoff volumes (ac-ft) correspondinq to 

individual 6-hour Los Alamos desic;n storm events at the 

Rio Grande confluence. See Table 2 for cumulative storm 

distribution patterns. 

Watershed Basin1 Recurrence Interval 24-hr Runoff (ac-ft) 

Nam!l a. •• ,_:lli: ;-:l£ 12-:lE '=-!E ~Q-!Ji: l:QQ-:l£ 

Los Alamos 58.67 22 161 309 543 764 l01Cl 

Sandia 5.57 <1 10 24 44 61 81 

Canada del Buey 10.43 6 24 44 75 103 135 

Pajarito 13.60 6 36 67 121 169 222 

Water 19.46 2 36 71 135 190 258 

Ancho 7.01 1 14 30 54 77 103 

Chaquehui l. 50 <1 2 6 12 16 22 

Frijoles2 18.02 12 65 119 200 276 359 

-------------------------------------------------------------------
lorainaqe basin area in square miles. 

2At OSGS qaqinq station above Rio Grande confluence. 
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Qn a h c d 

'2 'l~J:20U U. 17 -1 ;):") 1.7~ 

:) 17llUOO ll.ll -1 1:1 lfi7 

10 ·~t'~JllOO U.-1:2 - 1.1 I l.SH 

25 ·W7UOO !l.lU -1. L~ 1.11 

10 ()~!1000 o.:w --1.11 l. \!") 

lOU ::l!lt;OOO ().;1~ -·I.UU l.·IO 

All other parameters for Equation (111-7) <UI' li,t .. d 111 !"ahl~ 11 for wattorsheds draining th .. 

ei\Stern DOE-LA:'\L facility boundary. \ot~ tha.L \\"allt'llll')"er ( I!!Mti. p. 6) indicatt-S that I ~~tit" 

maximum precipitation intenliity for Ll1t' 10-yr. 21-h storlll I'Vtc"llt. 11~ indica.tet; that thtc"Stc' 1-\a]u .. :. 

can be obta.ined from prectpltauon-frtc"qlll'ncy lll~Lps for \l'w \lexiro ( \lillt'r tot al. 1V73). llowl'n~r. 

these maps gi.ve precipitation tot<Ll~t ratlu~r thau inttonsity, wlurh is gi\"t'll iu inches per hour. Titus. 

the 10-yr, 24-h precipitation total is listtc"d in Tahlto ll. Co111pa.rison of 2- and 100-)·r hydrograph 

peaks. a.s a. function of drainage basin ;u"a are shown in fi14s. ti a.uJ 9. The l'SGS and U~T-1 

methods were used for Los Alamos Couuty. Ob\·iousl>·· for P<Lja.rito Plattc"au watersh~s the t:SC:S 

approach consistently yields larger hydrograph peaks 1 han does th~ H EC-1 model. The 2-yr floods 

obtained from the lSGS method are t"specially intertc"liting hecause th"'y are so large. In fact. it 

is this ob\·ious discrepancy t ha.t prompted the use oft hi' II EC'-1 approarh in the first plar~>. ,\ny 

long-term county restdent will readily agree that the prt>dicttc"d 2-yr l'SGS hydrogrC\{)h pt>t\k nows 

grossly disagree with his or her personal experience. Oy logical extension, one must also que!lt iou 

the 100-yr flood peaks. For this reason dttc" CSGS approach was rej~cted for use on P"jarito Pbtt>au 

watersheds. One should not infer 1 hat other :'\ew \ltoxico watersheds outside Los Ala.mos C'ouut\' 

cannbt. be &ecurately represented with th~ t.:SGS technique, however. . 

Figures 8-:-10 depict the HEC-1 hydrograph puks at the eastern DOE-LANL boundary a.nd a.t 

the £Do Grande. These peaks are also listed in Tables 8-10. These and other peak values were u~d 

i\.5 input data. in HEC-2 simulations for final definition of a.ll 100-yr floodplains. Figure 11 show:-; 

1 00-yr peak flows along the Los Alamos Canyon watl'rshed a.nd includP.S data from Los Alamo». 

Guaje, Rendija, Barra.nca.s, Bayo, and Put'blo canyons. 

G. Comparison with Other Flood-Flow Frequencies 

Lane et al. (1985, pp. 30-37) have generated synthetic streamflow and sediment transport da.ta 

for Los Alamos Canyon above the Rio Grande confluence. ~any of these data were previou~tly 

unpublished but have recently been reported by Gra.f ( 1991, Appendix 84). These data. are summa

rized in Table 12. Weibull plotting positions were used to conduct a log-Pearson Type-lll analysis 

(WRC 1967, WRC 1981, t:S Army COE 1982) forth~ data.. Figure 12 clearly shows that La.n~·s 

synthetic streamftow data are statistically identical to HEC-1 hydrograph peaks obtained in this 

study ior Los Alamos Canyon at the Rio Grande. 

IV. HEC-2 WATER-SURFACE PROFILES 

A. General Model Description 

The HEC-2 model is similar in concept to the HEC-1 model in that it contains a calling program 

and multiple subroutines. The HEC-2 calculates and plots water-5urfa.ce profiles for subcritical, crit

ical, and supercritica.l gradually varied stea.dy flows 1n rhannels of any crou-sectional configuration. 

The principal uses of the model are for floodpla.m definition; for evaluation of the hydraulic effects of 

bridges, cuh·erts, and weirs; and for calcula.tmg st rea.m profiles for various frequency floods for both 
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Table 11. Watershed parameters for estimating hydroqraph peaks at 
ease OOE-LANL boundary usinq equation (III-7) . See Table 
9 for basin locations. See text fer discussion. 

Watershed 
Name 

Guaje1 

Barrancas 

Bayo 

Pueblo 

Los Alamos 

Sandia 

Mortandad 

Canada del Suey 

Pajarito 

Potrillo 

Canon de Valle 

Water 

Ancho 

Chaquehui 

Frijoleal 

Basin 
Area E85 (ftl 

26.272 8480 

2.12 6880 

3.92 7035 

8.40 7900 

10.38 8235 

2.65 7250 

1.72 7235 

2.10 

11.36 

4.77 

4.28 

19.46 

7.01 

1.50 

18.02 

6980 

8560 

6470 

9100 

8155 

6960 

6540 

8790 

E10 !ftl 

6060 

6120 

6220 

6395 

6415 

6530 

6710 

6480 

6590 

6050 

7000 

5960 

5685 

5640 

6185 

Ec < ft > I <in) 

7270 2.12 

6500 1. 67 

6628 1. 74 

7148 2.05 

7325 2.15" 

6890 1.86 

6973 1. 94 

6730 

7575 

6260 

8050 

7058 

6323 

6090 

7488 

1. 80 

2.29 

1.53 

2.57 

1. 99 

1. 57 

1.43 

2.24 

-------------------------------------------------------------------
lwatershed boundary is outside COE-LAHL complex. 

2crainaqe basin area in square miles. 
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f.f-• -----
T$;-i~~--1£~ -Synthetic streamflow data for Los Alamos Canyon at the 

;?_- - Rio Grande confluence, -as -reported tn Graf -(199"1, 
Appendix 84) . 

. . 
I -•· 

Year 

1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

Peak Flood (cfs) 

66 
631 

0 
80 

2 
0 
0 

20 
687 
386 

4 
129 
283 

0 
649 
203 

59 
0 

53 
1 

283 
0 

233 
32 

361 
924 
149 

0 
42 

0 
349 

20 
6 

20 
4 

293 
312 

0 

Sediment Yield (tons) 

466 
8393 

61 
611 

65 
61 
61 
77 

9814 
6316 

12 
1006 
2783 

0 
16470 

2062 
532 
154 
443 
138 

2772 
0 

3163 
165 

4197 
14120 

2899 
0 

247 
0 

3955 
129 

99 
77 

8 
3198 

426 
183 

-------------------------------------------------------
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Fig. 12. Lo1-Peancm Trpe III analyaia of aynthetic and HEC-1 Bood Bowa for Lo. Alamoe Canyon., the Rio Grande. 

natural and modified chal'nel conditions. Water-surface profile analyses are commonly used to determine flood protection levee heights and flood hazard zones for insurance purposes. The H EC -1 and HEC-2 models are typically used in conjunction with one another for complex floodplain-assessment 
studies. 

The HEC-2 program uses the standard-step numerical method that is based on energy lo55e5 
to compute water-surface elevation changes between adjacent stream channel cross sections. These computed water-surface elevations correspond to hydrograph peak discharges obtained from H EC -1 
simulations. Because energy, or friction, losses are intimately tied to Manning's equation for open 
channel flow, stream crou sections ue required at locations where changes in di11charge, slope. shape, and channel roughness occur. Here ~1anning's equation for English unita is given by 

where 

Q = (1.49/n)AR~I3S 1 1 3 and R = A/P, 

Q = 
A = 
R = 
p = 
s = 
n = 

discharge ( cfs), 
area perpendicular to fiow (ft 3), 
hydraulic radius (ft), 
wetted perimeter (ft), 
ener~ slope (ft/ft), and 
boundary surface roughness coefficient (dimensionless). 

(IV-I) 

Water-surface profile calculations in HEC-2 begin at. the downstream cross section for subcrtt1c.:U 
flow conditions and at the upstream cross section for supercritical flow. The same data rearranged 
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into a. different order are used to make separate model simulations for each of thesf" flow conditions. ~lode! calculations sequentially progress either upstream (subcritical) or downstream (:.upercrittcal) from cross section to cross section. At bridge crossings and culverts, where flow hydraulics are more ~·,.-mOmentum and other equations may be used to compute water-surface f!fevation changes. this mo~L &lao takes into account losses resulting from contraction and expansion J.nd from eddies, bends. and tributary junctions when adjustments are made to friction loss coefficients. ~The'rrEC-=2 computational methodology is based on the following flow conditions: ( 1) gradually \·aried steady flow. ( 2) one-dimensional flow with horizontal-velocity distrtbution corrections. ( 3) small channel slopes not exceeding -10%. ( 4) a constant average friction slope betwt>en adjacent cross sections. and (5) rigid stream channel cross-sectional boundaries. Some hydraulic flow conditions that .,·iolate one or more of the above include (1) rapid downstream flood wave rropagation resulting from dam breaching; (2) significant backwater effects caused by downstrP.anl boundary conditions such as tidal flows or tributary inflow effects: and (3) wide, flat floodplains that cause hydraulic flow disparities between the main channel and overbank areas. It is not uncommon for many channel segments to have mixed flo,v regimes that are chJ.ra.cterized by subcritical and supercritical flows that occur simultaneously in different parts of a. :.ingle cross section or in adjacent cross sections. In these situations. the HEC-2 model must be run for both subcritical and supercritical flow conditions to determine the complete water-surface profile. Howe.,·er, most natural streJ.m channels. including most mountain stream channels, exhibit suLcritica.l flow conditions over the major part of their watercourses. The HEC-2 model is undoubtedly the most widely used technique for defining complex water-surface profiles. :\{any of the H EC-2 modeling capabilities are not described in detail here. Instead. the interested reader is referred \o 1 he HEC-~ user's manual (CS Army COE 1982) for a complete description. Finally, it should be noted that the September 1988 FORTRA~ version of the HEC-2 model. published a.s PROHEC2 (\larch 1990 release with modification 03) by Dodson &.: Associates, Inc., of Houston, Texa.s. was used in this study. 

B. Stream Channel Geometries 

In the HEC-2 model, flow-regime boundary geometry is defined by cross sections aud the reach distances between adjacent cross sections. These cross sections. which characterize the flow capacity in the. stream channel and overbank areaa, are located at user-specified intervals along the stream channel. The model's accuracy can be increased if the distance between adjacent cross sections is reduced to allow more accurate computation of energy losses. Criteria for locating stream cross sections are given by Hoggan ( 1989, p. 335). According to him, reach lengths should not exceed 0.5 mi for wide floodplains having slopes <2 ft/mi, 1800 ft for slopes <3 ft/mi and 1200 ft for slopes >3 ft/mi. Obviously, there is a tradeoff' between stream channel surveying coats and model accuracy requirements. Throughout this study, a constant. reach distance of 250 ft wu used to describe the geometries of all stream channel cross sections contained within the DOE-LA!'iL complex. This implies literally hundreds of cross sections. However, costly field surveys were kept to a. minimum because the majority ofthis topographic detail was automatically extracted from LA~L's At:TOGIS-MOSS graphic information package. 
There are actually three separate reach 1.-ngths required for each stream's crosa section in BEC-2: one for the channel and one for each of the overbanka. HEC-2 uses a discharge-weighted, average reach length between adjacent croaa sections and multiplies this distance by t.he average conveyance in energy loss calculations. Individual channel thalweg leugths were fixed at 250-ft intervala within ~fOSS. Actual stre&m channel locations were digitized from t:SGS 7.5 min base mJ.ps and read into MOSS. Cross-sections were uniquely located by MOSS using topographic profiles and geographically referenced coordinates. Because of thalweg meandering, it wu assumed that both of the overbank reach lengths between all crou sections of stream channels within the DOE-LA~L complex were fixed at 300 ft. 
Once individual cross sections had been located within MOSS. a perpendicular topographic profile C-ould be defined for the stream channel. Topographtc data for cross sections were extracted from 
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Table 13. Typical HEC-2 input file identification scheme. See HEC-
2 user manual for complete listinq of all options. 

Data 
---cateqory 

Record 
Identification Data Description 

-------------------------------------------------------------------Job 
Initialization 

Job Output 
Print Control 

Job Control 
and Input 
Data Cards 

End of Job 

Tl 
T2 
T3 
c 

Jl 
J2 
J3 
J5 
J6 

QT 
NC 
NB 
NV 
Xl 
X3 
GR 
SB 
BT 
EJ 

Job ID Title Card (required) 
Job ID Title Card (required) 
Job ID Title Card (~equired) 
Comment Card for Documentation 

Start Conditiona and Options 
Print Control and Optiona 
Special Summary Printout Options 
Special Summary Printout Options 
Specify Friction Loaa Equations 

Peak Discharqe Table from HEC-1 
Manninq cross-section n values 
Horizontal Distance n values 
Vertical Distance n values 
Cross-Section ID and Data 
Ineffective Flow Areaa 
Elevation and Station Data 
Special Bridqe Oata Card 
Bridqe Geometry Data 
End of Run in Multiple Run Job 

Required to End Job 

-------------------------------------------------------------------

.MOSS and the cross sections were sequentially grouped. These groupings were then formatted 

within MOSS into an ASCII file, consistent with HEC-2 input data requirements, and exported to 

5.25-in. magnetic disks for subsequent use. The actual input data file structure for all watersheds is 

very similar (see Disk No. 2). Table 13 illustrl\tes a generic file structure for a typical subcritical ftow 

simulation. All Xl, X3, and GR data cards were generated in this faahion for each HEC-2 watershed 

simulation. These data files still required additional input parameters, aa described below. Separate 

file configuratiou for both supercritical and subcritical conditions were generated for each stream 

channel, but only the latter confipations are given on Disk No. 2. 
In spite of this procedure, the MOSS 2- and 10-ft topographic contour data were insufficient to 

hydraulically define main channel flows in HEC-2. Hence. an idealization of the main stream channel 

configuration wu subsequently inserted into each profile aa described below. These trapezoid-shaped 

channel inserts had a muimum top width of 4 ft, a maximum bottom widLb of 2 ft, and a fixed depth 

of 0.3 ft. Channel capacities for this idealized configuration do not exceed 1% of the specified 100-

yr peak disch&~~e for any section. Typically, this main channel insert is located near each profile 

midpoint and accounts for hydraulic variations in ~anning's n-values between the main channel 

and overbank areaa. In addition, this insert shape is characteristic of main channel geometries 

throughout Pajarito Plateau watersheds. Inclusion of these channel inserts proved satisfactory, and 

they were included in all subsequent HEC-2 simulations. 

32 

, I 



C. Channel Friction Losses 

In H EC- 2, the well-known B~rnoulli ~4uat ion 1s used to Jet~nnine depths of Row het\\·,.,.11 arljacl'nt 
streanrchannel cross secttons. 

where 

WL 1 and \\"L~ 
\'1 a.nd \'2 
a.1 and "-2 

g 
he 
L 
Sr 
c 
Q 

r ·- (1\'-'2~ -

= upst 1"1:';).111 ii.lld dowustre!\111 wat t!r ~lev<tt iou:oi( f1). 
= upstream aud Jownstrea.m lll«'an ,-~lociti~ (ft/;,), 
= upstr,.;un aud downstre!\111 velocity cot>lTiri .. uts. 
= acct-lt!ra.tion due to gravity (ft/!;toc~). 
= energy head loss ( ft), 
= Jisch arge- \\·ei~~;lu .. J reach lt>ngt h ( ft). 
= rt>a.ch friction slope (dimf"nsiouless). 
= ex pa.usion or cont r:\C't ion loss cof"lficieut. :\ nd 
= peak discharge (Q = \"A) at a section (rfs). 

In general, the coefficient a in Equtuiou (1\"-2) is determineJ from the relation:.hip 

(IV-3) 

where Q is discharge a.nd V is velocity. The terms in the numerator rt'present c·omplex velocity 

distribution effects ink localized suba.rea.s within a particuli.\r cross section. and the tt>rms in the 

denominator represent average flow conditions in the entire cross settion. :\fanning's Equation HV-

1) isjnitially used to determine how much of the cross-section's ftow·is in the chaunel a.ntl how much 

is in =-the overbank areas. Values for subarea. conveyance (i.e., a.ll terms in :\tanning's f"I{Ua.tion except 
the friction slope term) are therefore known if the friction (or energy) slope is assumed to he constant 

throughout a given cross section. The particular ftow distribution between subareas at a. gi••en cross 
section is determined by multiplying the subarea. conveyance and the square root of the friction 

slope. Localized mean \'elocities are detl'rmined by dividing subarea discharges '>y cross-!>t!ction 
flow areas. Friction slope is approximated by the stream channel bottom slope because the water 

surface is assumed to parallel it in uniform ftow. Hence, all of the terms in Equation» (IV -2) a.nd (IV-

3) are known, except for a. starting water-surface elevation a.t either. the downstream (~uhcritica.l) 

or upstream (supercritical) end of the watercourse. expansion or contraction coefficients, :\Ianning's 

roughness factor n, and strea.m dUicha.rge. All of these parameters are specified as input data.. 

Therefore. iteration by the standard-step method is used to soh·e Equations (IV-2) and (IV-3) for 

WL at all remaining crou sections. 
The iteration proceae mentioned above is terminated when successive, unknown water-surface 

elevation values at a given cross section converge to within 0.01 ft. Once this ele\'a.tion hu been 
determined, additional checks are performed to see if this value is above the critifal depth for a. 

subcritical simulation or below the critical depth for a. supercritical run. If these checks indicate 
otherwise, then the critical depth is assumed to exist at that. section, and a mesllage is printed 

by the program. The simulation then continues with the next unknown water surface elevation 

a.t an adjacent cross section until the last profile is reached. It should be emphasazed that the 

computed depths are constrained to be equal to or greater than the critical depth for subcritical 

simulations and equal to or less than the critical depth for supercritical runs. Hence, one must 

run separate simulations for subcritical and supercritical flows. On occasion, changes in velocity 

heads between adjacent cross sections are too great for the HEC-2 model to accurately determine 

the energy gradient. For these situations. the HEC-2 model will automatically insert up to three 

interpolated cross sections between two adjacent user-specified cross sections so that the velocity 

head difference does not exceed a user-specified amount, typically 0.5 ft. By comparing velocity 

33 



heads at successive cross sections the program also determines whether or not the flow is contracting 
or expanding. The program then applies the <ippropriate coefficient based on this detemunauon. 

It should be noted that only the subcmical flow depths at individual cross sections were used to 
map 100-yr floodplains in this study. While computed water surface elevations at individual cross 
sections occasionally corresponded to the critical depth at that sectton, supercritical depths were 
not subsequently calculated. The reason for this is straightforward: if a. critical depth were found 
a.t a given section during a subcritical run, we would know that the actual flow depth must be equal 
to or less than the critical depth. Thus, the actual floodplain width will be equal to or less than 
the computed width a.t that cross-secrion. In other words, using a computed floodplain width from 
a subcritical flow simulation that corresponds to the critical depth is conserva.tiv~. and the mapped 
floodplain is depicted as being wider than it would actually be. While this procedure is conservative 
if we are defining floodplain widths, it should not be used for any design calculations that utilize 
flow velocities (i.e., embankment stability or sediment transport calculations). The reason for this 
statement is that supercritical flow \'elocities are equal r.o or larger than the computed critical flow 
velocities. 

Finally, it should be mentioned that friction losses can be simulated four different ways m the 
HEC-2 model. The actual technique employed can be user specified or automatically selected by 
the HEC-2 model according to certain selection criteria. These criteria are based on flow conditions 
(i.e., either subcritical or supercritical) and a comparison of friction slope changes between cross 
sections. All ot these lou equations produce similar results when short reach lengths are used. 
Because relatively short reach lengths were used in this study, the automatic selection option was 
used here. In addition, a constant ~fanning's n-value of 0.09 was used in all stream channels. 
and an n-value of 0.12 waa used for all ov~rbank areas. The first value (Hoggau 1989, pp. 327-
330) corresponds to a tabulated n-value for natural mountainous channels with deep pools, large 
boulders, and heavy timber stands. The second value corresponds to floodplains with heavy timber 
stands that ha\·e flood stages below branches, little undergrowth, and downed trees. All of these 
conditions are typical throughout the LASL complex. If localized conditions indicated a change 
was warranted, individual cross sections were occasionally given different n-values from those listed 
above. Howe\·er, standard tabulated n-values were still employed. Perhaps it should also be noted 
that the effects of channel improvements were also simulated in Los Alamos Canyon near TA-41 
and TA-2. These improvements are not discussed in detail here. Instead the interested reader 1s 
directed to the input data file for this site. Standard expansion/contraction coefficients of 0.2 and 
0.4 were also used throughout this study for all watersheds. 

D. Starting Water-Surface Elevations 

The starting water-surface elevation must be specified for all HEC-2 simulations. This single 
parameter is the most difficult starting condition to determine. Typically, one of three techniques 
is used to establish this value. Theae techniques are ( 1) obtaining a known water-surface elevation 
from a channel rating curve or from direct field observations, (2) estimating a normal flow depth 
from slope/are& computations, and (3) assuming the critical depth. In this study, & combination oi 
the second and third techniques waa used, a.s explained below. 

Initially, the critical depth at the down stream cross section waa assumed for all HEC-2 subcritical 
watershed simulationa. Theae initial simulations yielded a preliminary estimate for the energy grade 
line passing through the first three cross sections located immediately adjacent to the starting cross-
section. Hence, refined estimates for the starting water-surface elevation and the slope of the energy 
grade line at the downstream cross-section were obtained .through linear interpolation. These values 
were specified on the Jl data card in the HEC-2 input data file, as seen in Table 13. A second 
simulation was then performed. The program computed a discharge for uniform flow conditions 
and compared it to the user-specified discharge. If there was a significant difference in these two 
discharge values, the program adjusted the starting water-surface elevation and romputed a. new 
normal discharge. This procedure was rt'peated until the normal discharge agreed to within 1% 
of the user-specified discharge. The final computed water-surface elevation was then taken as thl' 
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starting elevation. It should be noted tlw.l this elevation was sttll constrained to bt> equal to or 
greater than the critical depth for subcrn ic<1.l flow simulat iolls a.ud equal to ur 1.-ss than crttical 
de_pth for supercritical runs. Once this srartllt~ depth wa.s flxt'J. the rPntaining cross section's flow 
d~hr. were computed .as previou:.ly desc~thed. This techmque worked far mo~t strt'iilll channels. 
O~o~....!:i,however, tt was not succt'sstul and the crtttcal dt>ptb was fiually i.l.l>l->HJ\l<"J to be the 
st~i:&g-=.wa.ter-surface eleYation for that watershed. · t 'Ihe·ahoY~_procedure implies that natural channels meet uniform flow conditious. d1a.t the t'ller!I.Y 
grade is-approximately equal to the a\·erage channel-bed slope, a.ud that water surfa~.:e-Pl~vanons can 
be obtained from a normal-depth calculation. These assumptions are probably cotJscrva.tive in most 
natural channels. This procedure will ev.-u accommodate sttuations when~ floodplaiu topography 
is relatively unt'WII. It should be pointt'U on!. however. th<\t floodplains at the ... a. ... teru boundary 
of the DOE-LA.\L complex are relatively l>roaJ and flat. Hence the a.hove procedurt' provt>d more 
than adequate. 

E. Computed Water-Surface Profiles 

The above procedures were used to map all 1 00-yr floodplain boundaries within 1 he DOE-LA\ L 
complex. The HEC-2-computed water-surface ele\·ation at each channel section, along with the left 
and right channel stations where this water surface intersects the ground, were then read back into 
the :\lOSS system. This information was then transformed within :\tOSS to determiu~ .\ew \1exico 
state plan~ geographically ref~renced coordinates that uniquely Jd1ne the 1 00-yr flood pool a.t each 
cross section. These paired coordinates wP.re linked together as ~lOSS area features to identify 
each watershed floodplain. In this particular application. 11 separate elongated watersheds traverse 
LA.\L lands. with individual channels ranging up to 9 mi in length. The 100-yr floodplain was 
defined on each channel segment at 250 ft intervals. Figure 13 shows these preliminary floodplam 
~ndaries- Detailed. 1 :4800-scale maps with 10-!i topographic contours and floodplains were theu 
~erat~ by \-lOSS. Floodplain boWldaries were defined by connecting 100-yr floodp.ool elevations 
located at channel cross sections with straight lines. These lines were then hand smoothed, using 
elevation contours and floodplain widths for control. This procedure waa followed because occasional 
small stream bends that are located between cross sections periodica.ll)' meander outside the ortginal 
straight-line floodplain boundaries. Finally these smoothed boundaries were digitized within the 
:vt:OSS system to define floodplains within the DOE-LAXL facility. These floodplain boundary 
maps are intended to supplement this report and are maintained on file in LA.\L's E:'\G-2 group 
office. 

t:sing the information provided in the appendixes- of this report, the interested reader can repli
cate these floodplain maps. In addition. other important hydraulic data may be generated for 
indi\·idual watershed crosa sections. This additional information is not included here because it is 
quite extensive. Using the HEC-1 and HEC-2 input data files listed on Disks 1 and 2. however, the 
reader can simply run individual watershed simulations and generate the data as required. When 
the HEC-2 model is used, approximately 40 different variables may be printed for each crosssec
tion. Standard model output includes an input data file listing, detailed output for each section. 
summary tables, and line printer profile plots. This output can be directed to the computer screen 
for review, or it may be saved to an output file for later use. The user can tailor the majority of 
this output for specific needs. The HEC-2 input data files listed on Disk ~o. 2 of this report have 
been customized for limited output. The interested reader should be aware that these input data. 
files may be modified to generate as much or a little information as he or she desires. 

V. FINAL FLOODPLAIN DEFINITIONS 

The procedure described in Appendix A initially defined floodplains in the \fOSS system using 
th_e :\fOSS pplygon feature to connect 100-yr floodpool elevations with straight lines. Ten-ft topo
p:aphic contours were overlaid onto these flood pi am boundaries and 25 mapa wer~ plotted at a scale 
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of I :-1800. Thest> lllilfl" pl·m·lde cover;"t!-;t- of 1 l1t- t-ill trt- I)(Jt.-1..-\\ I. rottqllt-x. Howl'vt:'r. tllt-.lll·i~nll" 
stream channt~ls occa.,ionct.lly crosst-d tilt-,.. .. "'''"~lit Jj,,,... rloudphtll houtidari<'s at lo('a.ttoll,.. '"'''" 'Y 
l~tWI't>n HEC-'L-Jt'fint-J stream eros:; st'rt io11" !11 ord,...r to corr .. ct tJ,,, :tp[>ar~>nt inco11"i"t'""' ~ ,,, .. 
foUowwga.dcli.lioualmappmg procedur~> w;1.. ... ""'l'lo!"'d. [.'or cou1 rol. topographic colltollr, .~u·l II i'C-

t
~~.)8~n .eoff'Vallolls and W((.lths werl' ~~~ .. d to h<u11l su1ootlt all stra1g,ht-lineHoodp~<u.u i>ou".Jant>, 
wt>etl tndf\::adual stream cross St>Ctlon~. lt ,11011ld l>t> ,.,uvi~<I...,IZt"d ll1at original IH.<.-'L f1oodpl~ill 

... ~~~~Widths WP.re not altert>d duri11g thi~ pror"~"· Tht-:-t< uew floodplain curnliiil'ar ho11nd
arit>s wt-rt> finally digitizt>d <~.nd remain iu \lOSS .~ystt-ill filt-s ( f.\C-'L L-"ilf' \u111ht>r R- 71fi0) .. 

VI. CONCLUSIONS 

The following general conclusions c;ua bt- ~t att>d: 

1. The HEC proct'dures described here art- rt'co~;uized hy tht' EPA. the COE. andotht>rs a.-. h"''"g 
a. state-of-t he-art technique for mappi1111, I UO-yr floodplain boundaries in unga.gt>d \\'31 t-r,.ht"ds. 
This report documents this mapping procedure and. along wiLh the floodplain boundary 111<1.p~ 
(E\G-2 File \umber R-7160). IS imeudt-d 10 satisfy tht' RCRA/HSWA permit coau.lition rl"
quiring complett' floodplain definitions within the DOE-LA:\ L facility boundary. 

2. The 1 00-yr floodplain boundary maps rl"ft:'r .. nct'd hert'in are only intended to sat i,fy l ht' 
RCRA/HSWA permit condition. Other a.pplir;uious of these 111aps at spf'cific locations wllhtn 
the LA:'\L complex may warrant addilional ~ltl'-specific field investigations and modified IIEC-
1 and HEC-2 simulations. For example. iudividual road culverts Wt're often omitted in IHT-2 
simulations. FurtherJUore, only ~lOSS 10-ft-colllour-interval data. were available for a large 
percentage of the DOE-LA:-tL complex. Tht>:.f' area.-; tetHled to be located within I hi' canyons 
_on the eastern facility boundary but are cert amly not confined to these perimeter r"blons. 
Frence: idditional floodplain mapping efforts would be desirable for specific waste dispo:.al site 
-in~~tTgations or any safety-related sitt> evalua.tions. · 

3. LA~L's ArTOGIS-~IOSS graphic information system was used in this study to dertue <~.11 
HEC-2 stream channel profiles a.t 250-ft intervals. These data wP.re automatically extracted 
from the .\lOSS system in a.n ASCII format compatible with HEC-2 input data requirements. 
Approximately 65% of the DOE-LA\L facility has 2-ft-topographic: contour interval data. 
and 35% has 10-ft contour interval data_ Once the fiEC-2 model had been used to define 
floodplain boundaries for all major watershed channels. this information was read back tnlo 
the MOSS system. Floodplains were initially defined by connecting 100-yr fioodpool elevations 
with straight lines. These boundaries were then hand smoothed using topographic contours 
and floodplain widths and elevations for control. All original HEC-2 floodplain widths and 
elevations at stream cross sections were retained during this procedure. These new floodplain 
line boundaries were finally digitized and remain in ~10SS system files. . 

4. Continuous rainfall-runoff simulation models calibrated to specific gaged watersheds 111ay r .. p
resent a.n improvement over the HEC-1 and HEC-2 modeling procedures employed in this 
study. However, extensions of these research models to unga.ged watersheds have not been 
adequately documented in the literature. Criticism of the event-simulation approach Cf'ntt'rs 
on the design assumption that rainfall of a. given frequency results in runoff of the same fre
quency. Howe .. ·er. this issue was not addressed in this work. L'ntil the dynamic nature of the 
rainfall-runoff process is better understood, HEC-1 and HEC-2 represent the best a.va.1lable 
technology for the definition of floodplains in ungaged watersheds. 

5. The SCS curve number method was used in this study to predict runoff. The relative merits of 
this empirical approach versus physically based representations have been extensively debated 
in the literature. However, Loague and Fref'ze ( 1985) have shown that physically based models 
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generally do not predict runoff any better than relatively simple approaches. Furthermore. the 
SCS method has the ad\·antage that future changes in watershed land-use patterns can be 
easily simulated. 

6. The procedure outlined here is flexible in that other return-period intervals for the floodplain 
could also be computed. For example, other storm durations and return-period intervals could 
be used to define other floodplain boundaries. In addition, the :-fuclear Regulatory CommissiOn 
does not use a return-period definition for their floodplain elevation studies. Instead. they 
typically specify that the probable m&Ximum flood (PMF) be used to define the floodplain. 
With minor changes, the input data files contained in this report could also be used to define 
the PMF floodplain boundary. 

7. Flood flow studies described here can provide information for sediment transport simulations 
that use the HEC-6 model (US Army COE, 1977). For example, once floodplain elevations have 
been specified for a given canyon, one can associate a peak hydrograph with that floodplain 
definition. One could extend this hydrograph peak association to include a mean channel 
stream velocity for each individual canyon location. These mean velocities would obviously 
ha..,·e future implications for sediment transport potential. 
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APPENDIX A 
AUTOGIS-MOSS SYSTEM 

~ L Extraction of MOSS Topographic Data :.·-- ------- ~ "-- - ...:.=..:-:-- ~-= ;._. 

This- section documents the procedure used to automatically extract topographic da.ta. from i- LANL's graphic information system for use in HEC-2 simulations. Readers who a.re not familiar with the procedure can skip to rhe next section without loss in continuity. The MOSS source codes used to extract this topographic data. are given on Disk :'Jo. 1 in this report. In order to transport MOSS topographic data to an HEC-2 input data. file, a series of useractivated steps was performed on existing a.nd derived MOSS data sets. This procedure is briefiy described below. The source programs to extract this information were developed by Autometnc, Inc., under contract to LANL, and ue maintained on the AUTOGIS-MOSS system by ENG-2. Section III of this appendix contains a. complete source listing of these programs. Note that these programs require other MOSS utility features, which a.re described in the MOSS users manual. The sample MOSS session listed below details all necessary interactive user responses in a typical MOSS data-extraction process. Note that MOSS computer terminal user responses are in bold letters. MOSS data extraction requirements for HEC-2 utilization include topographic contour files and stream channel location files. The contour files already existed in the LANL's MOSS system and were originally obtained from aerial photography transformations. The stream channel location files were created for this floodplain study by digitizing major stream channel locations from l:SGS 7.5-min topognphic maps and geographically referencing them to known bench muks. These location files, which indicate the stre&l'D center line and have the drainage basin name as their subject, were entered into MOSS in a. line format. The MOSS file name containing these stream channel location files is DRAINS. The MOSS topographic data are also in a line format and have numerical subjects , thu. eqwai-4heir represented elevations. These topographic data are actually included on a sertes 1f ~OSS cOntour maps having either 2- or 10-ft contour intervals. However, in order to obtain ~complete topographic coverage for a. given watershed, use of both the 2- and 10-ft-contour-interval • maps waa required. This resulted in a total number of contour ma.pe that exceeded the ma.ximum allowable active IDs within MOSS. Hence, the 2- and 10-ft-contour-interval maps of the entire LANL complex were merged into a series of single maps each containing both 2· Uld 10-ft-contour-interval data. The resultant MOSS muter project file, LANLM, contains these merged contour maps. This master project file, which represents the resultant file from the MOSS utility entiled MAPIDX, also contains the maps, DRAINS and LANLINDEX, as described below. Usins the stream location file, DRAINS, and the contour map index, LANLI~DEX, it is a straightforward process to identify those merged MOSS contour mapa that may be required for a given watershed application. For each watershed draining the LANL complex, a. file was constructed that defined the map names containing the topographic data This file waa then used- with the MOSS SELECf command using the FROM option. For more information concerning the SELECf FROM command, see the :\fOSS user's manual or use the MOSS HELP SELECT command. A list of the SELEC! FROM files used in this study includes 

FORALAMOS 
FORINDEX 
FORPOTIUL 

FOR.ANCHO 
FORMORTAN 
FORPUBELO 

FORBAYO 
FORPAJARO 
FORSANDIA 

FORCANADA 
FORPAJARl 
FORWATER 

FORCHAQUE 
FORPAJAR2 

The file, t:SESPLAT, was also used with the SELECT FROM command, a.s illustrated by the followmg example: 

SELECT FROM FORALAMOS t;SESPLAT 

The content of tSESPLAT is the single .-\SCII character "*", which is the MOSS wild card '""dla.rac~hat matches any character string, and 1s sunila.r to the AOS/VS "+" template. 
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There is also a. set of files that werf' us.-J in' ottJUttct ton ll"ttlt tit.- ,;p.-ct'l! fORI\ DE\ file. fl1ts file 
contains all the coutour map lllllltlllUlll-hout~tlin~ r .. ct;ul!,;!.-, frotn 1 h.- ttt'~P lltdex for .-arh wat.-r!<h.-J 
A lise of the SELECT FRO\! FORI\ DE:\ 111 .. , tncluJ,.s 

FA LAX 
nlORX 
FPlEX 

FA:'\CX 
FPAJXO 
FSA:'\X 

FU.\YX 
fP.\J\1 
F\\".-\TX 

FC'.\\X 
fPAJX2 

FC'HAX 
FPOTX 

These files replace the lSESPLAT file lllt"lltioned abov~>, as illustrat,.J by the following example: 

SELECT FRO:\Il FORI:'\DEX FALAX 

The result of the SELECT FRO\l con11uaud produces from 1 to J8 active data set!i from the 
merged contour mapa. u detailed below. For a given watershed, tht' stream location file will b~> 
a. single active ID within \lOSS. while the corrl'sponding contour da1a. fila will bP several active 
IDs. It is possible that more than one 10 will reprt>sent the stream location data and also that only 
one active ID will represent the topographic data. Derivt>d data. sets iuclude extracted topographic 
profiles at stream cross sections and the imported maps produced fro111 these profiles. 

Once the stream location and contour dara sets haw been selected and plact"d into the active 
table as IDs. then the :\lOSS window must ht> set to inrlude all of these dt\ta sets. The first stage 
of the data-extraction process (AHEC2) cau now begin. The \toSS source code for the program 
AHEC2 is contained on Disk :'\o. 1 in this rt'port. The output from A H EC2 is imported into \lOSS 
and visually checked. Once verified, the second stage of. the data-extrartion procf'SS ( EXH EC2) can 
be initiated. The ~10SS source code for the program EXHEC2 is also contained on Disk :'\o. 1. The 
following abbreviated ~OSS dialog provides :\11 example of program execution. It is procedurally 
correct and repre!ients eitht!r ~fOSS commands or programmatic dialog. 

FREE ALL- Start with a dean acti\'e tab)t" 

The selection of contour maps required for a given data-extraction application is best determined 
through the use of the utility procedure ~·tAPIDX. This procedure will make an index map based 
on the minimum-bounding rectangular co\'erages of the contour m~t.ps. After plotting the stream 
location data and the index map. the user must select each contour map that contains topographic 
data of interest. Results of this utility execut.ion were saved in the file named LA~LIXDEX. In th1s 
example. two files are used to select the contour data. The first file is called FORALA~fOS and 
contains a list of the contour maps that could possibly contain topographic data on Los Alamos that 
ma.y be of interest. The second file is called l'SESPLAT and contains .the single wild-card character 
··•" to match all strings. For more information about these two files, see the MOSS users manual 
under SELECT FROM. 

SELect DRAINAGE SUbject • ALAMOS* - Select stream location files for this run. 

SELect FROM FORALA~fOS l:SESPL\T - Select all contour maps around the Los Alamos 
Canyon drainage baain. 

Window ALL - Set window to entire geographic region 

AHEC2 - Invoke the AHEC2 program 

At this point, the automated topographic Jata-extracuon and file generator program, AHEC2. 
will prompt the user to give definable parameters before execution. In this example, there is one 
active 10 for the stream location data, and there are 38 IDs for the contour data. The default 
vertical height and homontal distance values are displayed by MOSS in square brackets. These 
default values are selected by hitting ~EWLI\E or CARRIAGE RETURN; alternate ,,aJues may 
also be entered by the user. Here the vertical hetght refers to the maximum elevation difference 
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between the stream channel's highest and lowest elevation points within the profile. Horizontal 
distance refers to-the distance along the profile located perpendicular to eithn s1de of the stream 
channel. The extracted topographic data will be constramed to these limite: 

Enter active IDs to use for DRAI:'\AGES. 1 

Enter active IDs to use for CO:'-iTOt:RS. 2 TH 39 
Enter vertical HEIGHT from bottom of DRAI:'\AGE (25] Carriage Return - 25 ft of vertical 

relief will be included in the stream channel profile. 
Enter horizontal DISTA:'iCE between PROFILES (250]. Carriage Return - the total profile 

width will be 250ft on either side of the stream channel, giving a. total profile distance of 500 ft. The program could spend time determining which way is downhill or uphill. However, it is much 
simpler for the user to point with the graphics cursor to indicate drainage direction. After entermg 
these points, the program will pause until the user enters an additional CARRIAGE RETt:R:\. 
indicating that everything is correct and ready to proceed. 

Point to DOWNHILL end of DRAI:'\AGE - use graphics cursor. Point to t:PBILL end of 
DRAINAGE- use graphics cursor. HIT :'\E\\'Ll:'\E TO CO~TINt:E. 

Two MOSS IMPORT files a.re now generated. The first is a 2-0 file containing profile lines at 250-
ft intervals &long the stream location file. and the second is a corresponding 3-0 file containing data 
about stream channel cross sections. These 2-D profile lines were generated and used by AHEC2 to 
construct the 3-0 cross sections by intersecting each 2-D profile line with all topographic contour 
data. The 3-D cross sections a.re a. series of (X,Y .Z) triplets with the (x,y) portion defined by the 
intersection of a specific 2-D profile line with a specific contour line. The subject of the contour line 
determines the z portion, or elevation, of the triplet. The (x,z) data pairs in each triplet correspond 
to the station and elevation locations required on GR data cards in the BEC-2 input data file, as 
shown in Table 13. Note that this information is actually exported as (z,x) during the formatting 
process. It should also be noted that the first x value on a given cross section profile line is assigned 
a. relative value of zero, and all remaining x values are referenced to this origin. This procedure is 
identical to that in the HEC-2 model as one looks downstream at the profile line. Hence, the first 
x position is located at the extreme left of the profile line as one looks downstream. The MOSS 
file maintains the original geographically referenced coordinate positions of all x values, but this 
information is not used in the HEC-2 model. Results from the AHEC2 program are now imported to MOSS. The 2-0 profile lines a.re not 
essential but allow the user to determine where contour data are missing. The 2-0 profile lines a.re 
imported as & Type 2 map (line) with the input file name PROFILE.20. The 3-0 cross sections are 
critical to the second and final stage of the extraction process and must be imported to MOSS. The 
input file which is named PROFILE.3D, is imported as a Type 12 map [(x,y,z) line mapj. Once 
imported, the resultant Type 12 map must be selected. The selected 10 will be used in the EXHEC2 program command procedure. This portion of the 
extraction program will take the (x,y;z) data pairs and reformat them into (z,x) pairs aa required by 
the HEC-2 model input structure on GR cards, a.a seen in Table 13. The EXHEC2 program will ask 
the user to give an active data set for reformatting, a resultant target file name, and information 
on whether the file is for a subcritieal or supercritical HEC-2 input data file. The program will not 
overwrite an existing file name unless specified by the user. The example given below illustrates 
this procedure. 

EXHec2- Invoke the HEC-2 reformatter program option. Enter active data set ID to reformat to HEC-2 standard 
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[C'R = Exit] 
w 
For LOS:\LUD, EXHEC:! file u;u11~ [E\l!EC:2] 
Sl"BLOSAL\ - file name for Los Alamos Cil.nyon subcritical run 
Is this a Sl"B- or Sl"PER- critical run (Sl"£3/Sl"PER) [Sl"B] 
srs 
\C\lBER OF OAT\ ITE:\15 TO OE REFOR\lATTED = 1>-14 
EXECtTI\G. PLEASE WAIT ... 

This example uses a.ctiv'" 10 40 as the :3-D map of the cross st>ction. The HEC'-2 input da.ta file 
will be called Sl"BLOS.\LA and is a subcritiral run. The program informs the user that 1~4 3-D 
cross st>ctions will be in the final HEC'-2 input Jata file. SCBLOSr\LA issubst>quently transferred to 
a. 5.25-in. magnetic disk in ASCII format for direct use by the HEC-2 program. This data transfer 
procedur.- only creates Tl. T2. Xl. X3. and c;R cards. as se4!n tn Ta.hle l:t Hence, the HEC-2 user 
musr still enter additional input parameters 11110 this file before a surces~;ful HEC-2 simulation can 
bf' performed. 

II. Insertion of Floodplain Doundaries 

This section documents thf' procedure used to automatically r~insert HEC'-2 floodplain boundaries 
I tHo LA\ L ·s graphic information system for final map generation. R~aders who are not familiar 
wirh the procedure can skip to the next section without loss in continuity. The ~tOSS source code 
used to reinsert HEC-2 flood plan boundaries into MOSS is listed on Disk \o. 1 in this report. 

Once the HEC-2 simulation has been successfully complt!ted for a given stream channel segment, 
the H EC-2 floodplain boundaries must be read back into YIOSS. This procedure is described below. 
Before this second transfer. however. the HEC-2 user must tailor model output for this floodplain 
boundary-insertion process. Requirf!d HEC-2 output includes the cross section's number: the left
and right-station numbers where the computed water surface intersects the ground: and the com
puted water-surface elevation. floodplain top width, floodplain depth, and cross-sectional flow area. 
The HEC-2 output file name must correspond to an original ~lOSS data-extraction output file, and 
a.ll cross-st>ction numbers must be identical in both files. The MOSS insertion program uses this 
HEC-2 file name and cross-section-numbermg scheme to translate floodplain boundary data into 
unique, geographically referenced ~ew ~lexica state plain coordinates. The HEC-2 input data files 
listed on Disk ~o. 2 of this report are set up to provide the proper output to the ~tOSS insertion 
program. The first J3 card shown in Table 13 for each file actually provides this required output for 
the ~tOSS insertion procedure. All remaining HEC-2 output is extraneous and must be stripped 
from the HEC-2 output file. Hence, the HEC-2 user must edit outpul files with an independent 
file editor or word proceseor and remove all unnecessary information from an HEC-2 output file. 
This modified HEC-2 output file is now transferred back to the MOSS system in ASCII format on 
a 5.25-in magnetic disk. The actual insertion procedure can now begin. 

To insert HEC-2 floodplain ele,•ations into the ~10SS system at known cross sections, a series of 
user-activated steps is performed on pre-extsting ~lOSS data sets. These data sets correspond to the 
modified HEC-2 output files tha& were described above. The actual MOSS insertion procedure is 
briefty described here. The source program used to complete this taak wu developed by Autometric, 
Inc., under contract to LA~L. aad is maintamed on the ACTOGIS-MOSS system by E~G-2; this 
source program is listed on Disk No. 1 of this report. The sample MOSS session listed below details 
a.ll necessary interactive user responses in a lypical floodplain boundary-insertion process. 

FPHEC2 is the ArTOGIS-~iOSS data-reformattmg program, or command. and is the third and 
final step in the floodplain-modeling process. As mentioned above. this step makes use of data files 
generated from the actual HEC-2 modeling process and MOSS data files created with EXHEC2. 
The EXHEC2 command was described above: this command genera&.es a 3-D floodplain MOSS 
import file. The FPHEC2 command format 1s :;pecified as follows: 



FPHec2 (active data set) (output file name). 

· The following dialog illustrates the use of this ~1055 command in a typical floodplain data 
~~~~~rocedure. :-.'ote tha.t user responses a.re i~ bold letters . 

. ~a.nd? FPHec2 
Enter HEC-2 model results filename [CR = EXIT] CA~ADA.DAT 
Enter HEC-2 model Ceo-Reference filename (CR = EXIT] SuBCANA.REF 
Enter result.ant MOSS 1:\fPORT floodplain na.me [CR = EXIT] CANAFP.EXP 
HEC RECORDS 158 REF RECORDS 156 CORDS 313 
This example matches the HEC-2 output file named CANADA.DAT with the MOSS EXHEC2-

generated Gee-Reference file named SUBCA:"'A.REF a.nd produces a. MOSS import file named 
CANAFP.EXP. For ea.ch complete stream channel profile in both the MOSS Gee-Reference a.nd 
the BEC-2 files, a pair of coordinate triplets (x,y,z) a.re generated. Once these triplets have been 
calculated, they a.re ordered by section number to form a. 3-D polygon and written to the MOSS 
export file specified by the user. The BEC-2 output file must include each stream channel cross 
section number a.nd the computed water-surface elevation. The Ceo-Reference file's section numbers 
a.re checked to insure that they match. This is the only way to determine the a.ctua.l New Mexico state 
plane ground coordinates that delineate the floodplain. The resulting MOSS import file should then 
be imported into MOSS aa a Type 13 (3-D polygon) file. Finally, it should be noted that a.ny HEC-2 
sections that a.re not exactly matched with corresponding sections in the MOSS Geo-Reference file 

;are not inCluded in the final MOSS export file. ~ 
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APPENDIX B 
TABULATED HEC-1 INPUT PARA~1ETERS 

f .,.. ~----

GO.J.-~CAHYON 
HECil·- INPUT DATA FILE PARAMETER CALCULATION 
SEE·UD DATA CARD FOR SCS UNIT HYDROGRAPH LAG TIME DEFINITIONS 
=======•••=s•=•==••=•a•••=•=•••••••••••••••=•••••••••••••••=====• 
T = (LO.S) (S+1) 0 · 7/(1900YO.S) = SCS BASIN LAG TIME (hrs) 
L =CHANNEL LENGTH TO WATER DIVIDE (ft)_ 
X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN= SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) 
S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) 
Y = 100X/L = GROSS WATERSHED SLOPE (%) 
A = SUB-BASIN DRAINAGE AREA (sq. miles) 

==---------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 

=-----=-==-----------------------------------------------------=~ 1 
2 
3 
4 
5 

34000 
24000 
46000 
12750 

9000 

3277 
947 

3600 
355 
215 

55 
68 
69 
75 
70 

8.18 
4.71 
4.49 
3.33 
4.29 

9.64 
3.95 
7.83 
2.78 
2.39 

11.30 
3.25 
9.59 
2.13 
1.45 

3.38 
2.86 
3.33 
l. 69 
l. 59 

=----------------------------------------------------------------HEC~1. INPUT DATA FILE PARAMETER CALCULATION 
SEEJRM.DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

0.1 <X< 003 
Vel = 1.49R .67s0· 5 /n (ft/sec) 
K = L/ (3600*Vel) (hours) 
Nstps = 60K/NMIN (dimensionless) 
NSTPS = INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CARD IT 
1/(2(1-x)] < CHECX < 1/(2x) 
CHECK= (60K)/(NMIN*NSTPS) 

X • 
R(ft) = 
n = 

NMIN = 
1/ [2 (1-x)] • 

1/(2X) = 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 

=----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHEClt AMSKK 
=----------------------------------------------------------------

l 34000 7.3 1.29 5.14 5 1.03 1.29 
2 24000 4.7 l. 42 5.67 6 0.95 l. 42 
3 46000 6.6 l. 93 7.72 8 0.97 l. 93 
4 12750 3.9 0.90 3.59 4 0.90 0.90 
5 9000 3.7 0.68 2.73 3 0.91 0.68 

-----------------------------------------------------------------

47 



BA.RJU\NCAS CANYON 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE UD DATA CAitO FOR SCS UNIT HYDROG~H TAG TIME DUINITIONS 

-----------------------------------------------------------------T = (L0.8) (S+1)0• 7 /(l900Y0 ·5) = SCS BASIN LAG TIME (hrs) L = CHANNEL LENGTH TO WATER DIVIDE (ft) 
X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) CN• SCS CURVE NUMBER FOR AMC-II MOISTURB CONDITIONS (dim) S = 1000/CN - 10 == POTENTIAL RAINFALL RB'l'EN'l'ION (in) Y = 100X/L = GROSS WATERSHED SLOPE (%) 
A =- SUB-BASIN DRAINAGE AREA (sq. miles) 

-----------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) =-----------------------------------------------------------------1 
2 
3 
4 

25500 
7250 

23000 
3250 

1245 
750 

1267 
365 

72 
76 
72 
76 

3.89 
3.16 
3.89 
3.16 

4.88 
10.34 
5.51 

11.23 

1. 79 
0.33 
2.52 
0.21 

2.42 
0.54 
2.10 
0.27 

=----------------------------------------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE RM DATA CAitO FOR MOSKINGOM ROUTING PARAMETER DEriNITIONS 

=----------------------------------------------------------------0.1 <X< 003 
Vel = 1.49R .67s0.5;n (ft/sec) 
K = L/(3600*Vel) (hours) 
Nstps • 60K/NMIN (dimensionless) 
NSTPS • INTEGER ~UE FOR Nstps 
NMIN = MINUTES FROM CARD IT 
1/[2(1-x)] <CHECK< 1/(2x) 
CHECK=- (60K)/(NMIN*NSTPS) 

X ,. 
R(ft) = 
n • 

NMIN • 
1/[2(1-x)] = 

1/(2x) = 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 

==---------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NS'l'PS CHECK AMSKK 

=-=--------------------------------------------------------------1 25500 5.2 l. 36 5.42 5 1.08 1.36 2 7250 7.6 0. 26 1.06 1 l. 06 0.26 3 23000 5.6 1.15 4.60 5 0.92 1.15 4 3250 7.9 0.11 0.46 1 0.46 0.11 

=--------------------------····----------------------····--------
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BAYO CANYON 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE qD.DA~ CARD FOR SCS UNIT HYDROGRARH LAG TIME DEFINITIONS ====--·====·=----------------------------------------------------
T = (LO • 8)- (5+1) O · 7 I (1900YO · 5) • SCS BASIN. LAG TIME (hrs) L = OHANNEL LENGTH TO WATER DI~DE (ft) X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) CN= SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) Y = lOOX/L = GROSS WATERSHED SLOPE (\) A = SUB-BASIN DRAINAGE AREA (sq. miles) 
=----------------------------------------------------------------
BASIN NO. L (ft) X (ft) CN s Y <'> A (sm) T (hrs) ===--------------------------------------------------------------

1 
2 
3 

16750 
15250 
12750 

745 
535 
945 

65 
74 
75 

5.38 
3.51 
3.33 

4. 45·-
3.51 
7.41 

1.57 
1.16 
1.19 

2.19 
l. 79 
1.04 a=•••••••••••••••••••••••••••••••••••••••••••••••--••••••--•••••• HEC-l INPUT DATA FILE PARAMETER CALCULATION SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER OEriNITIONS =----------------------------------------------------------------

O.l < X < 0 3 
X - 0.20 

Vel= 1.49R0.67s0.5;n. (ft/sec:) 
R(ft) - 2.00 K = L/(3600*Vel) (hours) 
n - 0.10 Nstp~ = 60K/NMIN (dimensionless) NSTP~• I~TEGER VALUE FOR Nstps NMIN -wr MINUTES FROM CAlU)- IT NMIN - 15.00 1/ [2 (1-x) l <CHECK< 1/(2x) 1/[2(1-x)] - 0.63 CHECK • (60K)/(NMIN*NSTPS) 1/(2x) ... 2.50 ==·---=----------------------------------------------------------

BASIN NO. L (ft) Vel K Nstps NSTPS CHECX AMSU ===·-=·====····======--------------------------------------------
l 16750 5.0 0.93 3.73 4 0.93 0.93 2 15250 4.4 0.96 3.82 4 0.96 0.96 3 12750 6.4 0.55 2.20 2 1.l0 0.55 =----------------------------------------------------------------
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PUDLO CANYOII 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE UD DATA CARD FOR SCS UNIT HYOROGRAPH LAG TIME DEFINITIONS 
~----------------------------------------------------------------T ~ (L0.8) (S+1)0· 7 /(1900Y0 ·5) • SCS BASIN LAG TIME (hrs) L • CHANNEL LENGTH TO WArER DIVIDE ( ft) X • BASIN ELEV-ATION CHANGE OVER LENGTH L (ft) CN• SCS CURVE NUMBER FOR AMC-II MOIS~ CONDITIONS (dim) S • 1000/CN - 10 • POTENTIAL RAINFALL RETENTION (in) Y • 100X/L • GROSS WATERSHED SLOPE (t) A • SUS-BASIN DRAINAGE Al'EA (sq. miles) 

-------------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s Y (t) A (sm) T (hrs) 
-----------------------------------------------------------------1 

2 
3 

15000 
24000 
14000 

1930 
694 
246 

56 
65 
74 

7. 86 
5.38 
3.51 

12.87 
2.89 
1.76 

2.24 
4.61 
1.55 

1. 48 
3.62 
2.37 

-----------------------------------------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE RM DATA CARD FOR MUSKINGUM ROOTING PARAMETER DEFINITIONS 

-----------------------------------------------------------------
0.1 < X < 0

03 
Vel • 1.49R .67s0.5;n (ft/sec) 
K • L/(3600*Vel) (hours) 
Nstps • 60K/NMIN (dimensionless) 
NSTPS • INTEGER VALUE FOR Nstps 
NMIN • MINUDS FROM CARD IT 
1/[2(1-x)] <CHECK< 1/(2x) 
CHECK • (60K)/(NMIN*NSTPS) 

X a 

R(ft) • 
n = 

NMIN • 
1/[2(1-x)] = 

1/(2X) a 

0.20 
2.00 
o.:J 

15.00 
0.63 
2.50 

-----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHECK AMSKX 
=----------------------------------------------------------------1 15000 8.5 0.49 1.96 2 0.98 0.49 2 24000 4.0 1.66 6.63 7 0.95 1. 66 3 14000 3.1 1.24 4.96 5 0.99 1. .: " -----------------------------------------------------------------
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LOS ALAMOS CANYON 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE UD DATA CARD FOR SCS UNIT HYDROGRAPH LAG TIME DEFINITIONS 

=~-----======================================·==·==····========== T = (LO.S) (S+1) 0 · 7 /(1900YO.S) = SCS BASIN LAG TIME (hrs) 
L = CHANNEL LENGTH TO WATER DIVIDE (ft) 
X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN= SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) 
S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) 
Y = 100X/L = GROSS WATERSHED SLOPE (%) 
A =- SUB-BASIN DRAINAGE AREA (sq. miles) 

=-----==--------===-==·=·=--·==-=--------------------------========= BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 

~---~-------------------------------------------------------=-==-1 20000 1943 52 9.23 9.72 6.33 2.37 
2 10000 531 62 6.13 5.31 0.74 l. 43 3 35000 846 68 4.71 2.42 3.31 4.95 4 11750 525 80 2.50 4.47 1.96 l. OS 5 5000 100 75 3.33 2.00 0.77 0.95 
6 7750 165 75 3.33 2.13 0.67 l. 30 

=------------------------==-~====~--------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

=-------------------------------------------------------------~--0.1 < X< 0
0

3 
Vel= 1.49R · 67s 0 · 5 /n (ft/sec) 
K ~ L/(3600*Vel) (hours) 
Nstps = 60K/NMIN (dimensionless) 
NSTPS • INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CARD IT 
1/[2(1-x)] <CHECK< 1/(2x) 
CHECK= (60K)/(NMIN*NSTPS) 

X ,. 
R(ft) • 
n • 

NMIN • 
1/[2(1-x)] • 

1/ (2x) • 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 

=----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHBCX AMSKK 

=----------------------------------------------------------------1 20000 7.4 0.75 3.01 3 l.OO 0.75 
2 10000 5.5 0.51 2.04 2 1.02 0.51 
3 35000 3.7 2.64 10.57 11 0.96 2.64 
4 11750 5.0 0.65 2.61 3 0.87 0.65 
5 5000 3.3 0.42 1.66 2 0.83 0.42 
6 7750 3.5 0.62 2.49 2 1.25 0.62 

-----------------------------------------------------------------
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SANDIA CANYON 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE UD DATA CARD FOR SCS UNIT HYOROGRAPH LAG TIME DEFINITIONS 

~----------------------------------------------------------------T = (L0.8) (S+1) 0 · 7 /(1900YO.S) • SCS BASIN LAG TIME (hrs) 
L ~ CHANNEL LENGTH TO WATER DIVIDE (tt) 
X =- BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN• SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) 
S • 1000/CN - 10 • POTENTIAL RAINFALL RETENTION (in) 
Y • 100X/L • GROSS WATERSHED SLOPE (%) 
A • SUB-BASIN DRAINAGE AREA (sq. miles) 

-----------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 

~----------------------------------------------------------------1 
2 
3 
4 

36750 
11750 
10000 

9000 

1000 
370 
300 
635 

68 
75 
76 
79 

4.71 
3.33 
3.16 
2.66 

2.72 
3.15 
3.00 
7.06 

2. 65 
0.85 
1.32 
0.75 

4.85 
1.49 
1.31 
0.72 

-----------------------------------------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCOLATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

-----------------------------------------------------------------0.1 < X < 0 3 X = 0.20 
Vel = 1.49R0.67s0.5/n (ft/sec) R(ft) - 2.00 
K • L/(3600*Vel) (hours) n - 0.10 
Nstps • 60K/NMIN (dimensionless) 
NSTPS • INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CARD IT NMIN ,. 15.00 
1/[2(1-x)] < CHECK < 1/ (2x) 1/ [2 (1-x)] a 0.63 
CHECK a (60K)/(NMIN*NSTPS) 1/ (2X) a 2.50 

-----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NS'l'PS CHECK AMSKX 

-----------------------------------------------------------------1 36750 3.9 2. 62 10.46 10 1.05 2.62 
2 11750 4.2 0.78 3.11 3 1.04 0.78 
3 10000 4.1 0.68 2.71 3 0.90 0.68 
4 9000 6.3 0.40 1.59 2 0.80 0.40 

=------------------- -------------------------------------------
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MORTANDAD CANYON 
HEC~l INPUT DATA FILE PARAMETER CALCULATION 
SEE ~-DAt~:CARO FOR SCS UNIT H~DROGRAPH LAG TIME DEFINITIONS 

;-: hL o :s;~~;:~~a~7i~~;;~;a~s;==:·;~;-;;;;·~-;;;-~~---===== 
L = fcHANNEL LENGTH TO WATER DIVIDE ( ft) 
X =·BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN= SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) 
S == 1000/CN - 10 == POTENTIAL RAINFALL RETENTION (in) 
~ = 100X/L = GROSS WATERSHED SLOPE (%) 
A = SUB-BASIN DRAINAGE AREA (sq. miles) 
------==--------======·-------------------------------------==·=-
BASIN NO. L (ft) X (ft) CN s ~ (%) A (sm) T (hrs) 
=s•--•••••••••=•••••=••••a===••••==•••--••••••••••••••••••••••••• 

1 9000 390 65 5.38 4.33 0.55 l. 35 
2 10500 277 67 4.93 2.64 0.81 l. 86 
3 6000 125 72 3.89 2.08 0.36 1.17 
4 12250 203 72 3.89 l. 66 1.61 2.31 
5 16000 46S 72 3.89 2.91 0.86 2.16 
6 13SOO ass 74 3.51 6.33 l. 72 1.21 

---------------------------------------------------------------~-HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

=--.----------------------------=--------------------------------0.1;< X< 0 3 X - 0.20 
Vel~a 1.49R0.67s0.5;n ( ft/ sec) R(ft) - 2.00 
K =~L/ (3600*Vel) (hours) n - 0.10 
Nstps = 60K/NMIN (dimensionless) 
NSTPS = INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CARD IT NMIN - 15.00 
1/[2(1-x)] <CHECK< 1/(2x) 1/[2(1-x)] - 0.63 
CHECK = (60K)/(NMIN*NSTPS) 1/ (2x) = 2.50 

=------------------------------------------------------------===-BASIN NO. L (ft) Vel K N3tps NSTPS CHECK AMSKK 

=----------------------------------------------------------------1 9000 4.9 0.51 2.03 2 1.02 0.51 
2 10500 3.8 0.76 3.04 3 l. 01 0.76 
3 6000 3.4 0.49 1.95 2 0.98 0.49 
4 12250 3.0 l.l2 4.47 4 l.12 1.12 
5 16000 4.0 l.lO 4.41 4 l.10 1.10 
6 13500 6.0 0.63 2.52 3 0.84 0.63 

=----------------------------------------------------------------
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CANADA OBL BOBY 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE UD DATA CARD FOR SCS UNIT HYOROGRARH LAG TIME DEFINITIONS =----------------------------------------------------------------
'1' = (L0.8) (S+l)0.7/(1900YO.S) = SCS BASIN LAG TIME (hrs) L = CHANNEL LENGTH TO WATER OIVIDB (ft) X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) CN• SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) S = 1000/CN - 10 • POTENTIAL RAINFALL RETENTION (in) Y = lOOX/L • GROSS WATERSHED SLOPE (%) A = SUB-BASIN DRAINAGE AREA (sq. mi~es) 
-----------------------------------------------------------------
BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) =------------------------------------------------ L&·------------

1 
2 

29500 
14750 

836 
1345 

69 
72 

4.49 
3.89 

2.83 
9.12 

2.10 
2.42 

3.88 
1.14 -----------------------------------------------------------------

HEC-l INPUT DATA FILE PARAMETER CALCULATION SEE RM DATA CARD FOR MOSKINGUM ROUTING PARAMETER DEFINITIONS -----------------------------------------------------------------
0.1 < X < 003 
Vel= 1.49R .67sO.S;n (ft/sec) K = L/(3600*Vel) (hours) Nstps = 60K/NMIN (dimensionless) NSTPS • INTEGER VALUE FOR Nstps NMIN = MINUTES FP.OM CARD IT 1/[2(1-x)] <CHECK< l/(2x) CHECK= (60K)/(NMIN*NSTPS) 

X = 
R(ft) • 
n = 

NMIN = 
l/[2(1-x)] = 

1/(2X) = 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 =------------------------------------------------------------------

BASIN NO. L (ft) Vel K Nstps NSTPS CHEClt AMSKK ===·-=-----------------------------------------------------------
l 
2 

29500 
14750 

4.0 
7.1 

2.06 
0.57 

8.23 
2.29 

8 
2 

1.03 
1.15 

2.06 
0.57 =------------------------------------------------------------------
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~ITO CANYON 
HEC-L INPUT DATA FILE PARAMETER CALCUI.:ATION 

~~~-~-:~~~=~~:~~~~~~~~~:!~~!~~~~::~!!~~~== 11- = (La-.~ ( 5+1) 0 · 7 I ( 1900Y0 · 5 ) = SCS BASIN_ LAG _TIME (hrs) L = CHANNEL LENGTH TO WATER DIVIDE (ft) X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) CN= SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) Y = 100X/L = GROSS WATERSHED SLOPE (%) A = SUB-BASIN DRAINAGE AREA (sq. miles) =•••••••••••••••••••--•===••••••••••••••••••••••••••••••••=•=z=•• BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 
=---------------------------------------------------------======= 1 17250 2711 52 9.23 15.72 1. 99 1. 66 2 18250 795 62 6.13 4.36 2.57 2.56 3 28250 2890 61 6.39 10.23 3.28 2.43 4 11000 205 70 4.29 1. 86 0.67 2.12 5 19500 710 67 4.93 3.64 1. 70 2.59 6 15000 225 72 3.89 1.50 1.15 2.86 7 15500 1050 73 3.70 6.77 2.24 1. 34 
-------------------------------------------------------==··====== HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE RM DATA CARD FOR MUSKINGUM ROUTIN~ PARAMETER DEFINITIONS 1-

--------------================·----------------------------====== 0~ <.X < 0 3 
Vel = 1.49R0.67s0.5;n (ft/sec) 
K = L/ (3600*Vel) (hours) 
Nstps = 60K/NMIN (dimensionless) 
NSTPS = INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CARD IT 
1/(2(1-x)J <CHECK< l/(2x) 
CHECK= (60K)/(NMIN*NSTPS) 

X = 
R (ft) = 
n = 

NMIN = 
1/[2(1-x)J = 

1/ (2x) = 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 

-----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHECK AMSKK 
=-------------------------=--------------------------------·===== 1 17250 9.4 0.51 2.04 2 1.02 0.51 2 18250 4.9 1. 03 4.11 4 1. 03 1. 03 3 28250 7.6 1. 04 4.15 4 1. 04 l. 04 4 11000 3.2 0.95 3.78 4 0.95 0.95 5 19500 4.5 1.20 4.80 5 0.96 l. 20 6 15000 2.9 1. 44 5.75 6 0.96 1. 44 7 15500 6.2 0.70 2.80 3 0.93 0.70 
-----------------------------------------------------------------
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POTRILLO CANYON 
HEC-l INPUT DATA FILE PARAMETER CALCULATION SEE UD DATA CARD FOR SCS UNIT HYDROGRAPH LAG TIME DEFINITIONS 
=·-----~-------=-------------------------------------------------
T = (L0.8) (S+l)0· 7 /(1900Y0.5) • SCS BASIN LAG TIME (hrs) L = CHANNEL LENGTH TO WATER DIVIDE (ft) X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) CN• SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) S = 1000/CN - 10 • POTENTIAL RAINFALL RETENTION (in) Y ~ lOOX/L • GROSS WATERSHED SLOPE (%) A • SUB-BASIN DRAINAGE AaEA (sq. miles) 

=----------------------------------------------------------------
BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 
-----------------------------------------------------------------l 

2 
3 

28500 
18000 

9750 

875 
630 
620 

70 
71 
75 

4.29 
4.08 
3.33 

3.07 
3.50 
6.36 

2.78 
l. 03 
0.96 

3.53 
2.23 
0.90 =----------------------------------------------------------------HEC-l INPUT DATA FILE PARAMETER CALCULATION SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

-----------------------------------------------------------------
0.1 < X < 003 . 
Vel = 1.49R .67sO.S/n (ft/sec) 
K = L/(3600*Vel) (hours) 
Nstps = 60K/NMIN (d~ensionless) 
NSTPS • INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CARD IT 
l/(2(1-x)J <CHECK< l/(2x) 
CHECK • (60K)/(NMIN*NSTPS) 

X • 
R(ft) • 
n • 

NMIN = 
1/[2(1-x)J = 

l/(2x) • 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 

=======~=--------------------------------------------------------
BASIN NO. L (ft) Vel K Nstps NS'l'PS CHBCK AMS!OC 
=----------------------------------------------------------------1 28500 4.1 1.91 7.64 8 0.95 l. 91 2 18000 4.4 1.13 4.52 5 0.90 1.13 3 9750 6.0 0.45 l. 82 2 0.91 0.45 
=----------------------------------------------------------------
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WATZJl CANYON 
HEC-l INPUT DATA FILE PARAMETER CALCULATION sP,~-t)ij~ PiTA CARD FOR_: SCS UN!T. HYDROG!UU'H' tAG TIME· OE!'INITIONS -======-======•=====•=•==•a•a•••••••••----•••••••••••••••====•=• T~·= iL0 ·Bt(S+1) 0 · 7 /(1900Y 0 •5) • SCS BASIN LAG TIM!: -(hrs) L = CHANNEL LENGTH TO WATER DIVIDE (ft) X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) CN• SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) S = 1000/CN - 10 • POTENTIAL RAINFALL RETENTION (in) Y = 100X/L ~ GROSS WATERSHED SLOPE (%) A ~ SUB-BASIN DRAINAGE AREA (sq. miles) 

=--------------------------------------------------------·=·==·=· 
BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) ===·---=---------------------------------------------------------1 

2 
3 
4 
5 

18000 
17750 
19000 
13750 

5000 

-2305 
705 
405 
615 
405 

54 
62 
72 
72 
77 

8.52 
6.13 
3.89 
3.89 
2.99 

12.81 
3.97 
2.13 
4.47 
8.10 

4.07 
2.63 
l.42 
l. 97 
0.32 

l. 81 
2.62 
2.90 
1.55 
0.44 ================-~-=--=··====·------------------------===···====· HEC-1 INPUT DATA FILE PARAMETER CALCULATION SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS ==·==··-===·--=-==·====------------------------------------------01.1 < X < 0

03 
X = 0.20 Vel_ = _l_ .. 49R · 67 s0 · 5/n (ft/ sec) R(ft) = 2.00 K: = L/(3600*Vel) (hours) n ~ 0.10 Nstps = 60K/NMIN {dimensionless) NSTPS = INTEGER VALUE FOR Nstps NMIN = MINUTES FROM CARD IT NMIN - 15.00 1/[2(1-x)] <CHECK< 1/(2x) 1/[2(1-x)] = 0.63 CHECK = (60K)/(NMIN*NSTPS) 1/(2x) - 2.50 

-----------------------------------------------------------------
BASIN NO. L (ft) Vel K Nstps NSTPS CHEC!C AMSKR =----------------------------------------------------------------1 18000 8.5 0.59 2.36 2 1.18 0.59 2 17750 4.7 l. 05 4.18 4 1. OS l. 05 3 19000 3.5 1.53 6.11 6 1.02 1.53 4 13750 5.0 0.76 3.05 3 1. 02 0.76 5 5000 6.7 0.21 0.83 1 0.83 0.21 ========·------------------=--=·-------------·--------------====· 
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CANON DB VALL& 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE UD DATA CARD FOR SCS UNIT HYOROGRAPH LAG TIME DEFINITIONS 

=----------------=-----------------------------------------------T • (L0.8) (S+1) 0 • 7 /(1900Y0.5) • SCS BASIN LAG TIME (hrs) 
L • CHANNEL LENGTH TO WATER DIVIDE (ft) 
X = BASIN ELEVATION CHANGE OVER LENGTH L (tt) 
CN• SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) 
S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) 
Y • 100X/L • GROSS WATERSHED SLOPE (%) 
A • SUB-BASIN DRAINAGE AREA (sq. miles) 

-----------------------------------------------------------------BASIN NO. L (ft) X (tt) CN s Y (%) A (sm) T (hrs) 

=----------------------------------------------------------------1 
2 
3 

22500 
7500 

12500 

2756 
393 
477 

53 
63 
64 

8.87 
5.87 
5.63 

12.25 
5.24 
3.82 

2.33 
0.78 
1.17 

2.26 
1.12 
1. 92 

=----------------------------------------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

=·---------------------------------------------------------------0.1 < X < 003 
Vel = 1.49R .67s0.5;n (tt/sec) 
K • L/(3600*Vel) (hours) 
Nstps = oOK/NMIN (dimensionless) 
NSTPS • INTEGER VALUE FOR Nstps 
NMIN • MINUTES FROM CARD IT 
1/[2(1-x)] <CHECK< 1/(2x) 
CHECK • (60K)/(NMIN*NSTPS) 

X • 
R(tt) =-
n = 

NMIN ,. 
1/[2(1-x)] • 

1/(2x) • 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 

=----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHECK AMSKX 

=----------------------------------------------------------------1 22500 8.3 0.75 3.02 3 1.01 0.75 
2 7500 5.4 0.38 1.54 2 0.77 0.38 
3 12500 4.6 0.75 3.01 3 1.00 0.75 

-----------------------------------------------------------------
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ANCHO CANYON 
HEC-1 INPOT DATA FILE PARAMETER CALCULATION 
SES-W ~Al'A CARD FOR -5CS UNIT HYDROGRAPH LAG· TIME DEF·INI'PIONS 
==~•==•-============s===--=--====--····=--~==••=••.Waao::a=r=== - -T ~ (L0 · 8 ) (S+1) 0 · 7 /(1900Y0 ·~) = SCS BASIN LAG TIME (hrs) 
L ~CHANNEL LENGTH TO WATER DIVIDE (ft) 
X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN= SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) 
S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) 
Y = 100X/L = GROSS WATERSHED SLOPE (%) 
A = SOB-BASIN DRAINAGE AREA (sq. miles) 

========:z•=========·=======·------------------------------=·===== BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) ==a••••••••••=========•===••======•••••••••••••••••••••=•••••=•=• 1 
2 
3 
4 
5 

25750 
22000 
13000 
10000 

2500 

1044 
1035 
1102 

688 
168 

68 
69 
74 
75 
75 

4.71 
4.49 
3.51 
3.33 
3.33 

4.05 
4.70 
8.48 
6.88 
6.72 

2.19 
2.48 
1.11 
l. 04 
0.19 

2.99 
2.38 
1. 01 
0.89 
0.30 

=-----------------------------------------------------------===== HEC-1 INPOT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR.MUSKINGUM ROUTING PARAMETER DEFINITIONS 

=----------------------------------------------------------------O.:t < X< 0 3 X = 0.20 Vel..= 1.49R0.67s0.5/n (ft/sec) R(ft) = 2.00 K ..-·L/ (3600*Vel) (hours) n = 0.10 Nstps = 60K/NMIN (dimensionless) 
NSTPS = INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CARD IT NMIN = 15.00 1/[2(1-x)] <CHECK< 1/(2x) 1/[2(1-x)] = 0.63 CHECK = (60K)/(NMIN*NSTPS) 1/ (2x) .. 2.50 

-----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstpa NSTPS CHECK AMSKK 

=----------------------------------------------------------------1 25750 4.8 1.50 6.01 6 1.00 1.50 
2 22000 5.1 1.19 4.76 5 0.95 1.19 
3 13000 6.9 0.52 2.10 2 1.05 0.52 
4 10000 6.2 0.45 1.79 2 0.90 0.45 
5 2500 6.1 0.11 0.45 1 0.45 0.11 
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CDQOKBOI CANYON 
HEC-1 INPUT DATA FILE E'.MAMETER CALCULATION 
SEE UD DATA CARD FOR SCS UNIT HYDROGRAPH LAG TIME DEFINITIONS 

=------====··==-=-------------------------------------·=========· T = (L0.8) (S+1)0• 7/C1900Y0· 5) = SCS BASIN LAG TIME (hrs) 
L = CHANNEL LENGTH TO WATER DIVIDE (~t) 
X = BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN• SCS CURVE NUMBER FOR AMC-II MOISTURB CONDITIONS (dim) 
S = 1000/CN - 10 = E'OTENTIAL RAINFALL RETENTION (in) 
Y • 1JOX/L • GROSS WATERSHED SLOE'E (t) 
A • SOB-BASIN DRAINAGE AREA (sq. miles) 

-----------------------------------------------------------------BASIN NO. L (~t) X (~t) CN s Y (t) ·A (sm) T (hrs) 

-----------------------------------------------------------------1 16500 1292 73 3.70 7.83 1.50 l. 31 

-----------------------------------------------------------------HEC-1 INPUT DATA FILE E'ARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING E'ARAMETER DEFINITIONS 

=---------------------------------------------------------=-===--0.1 < X < 0 3 X = 0.20 Vel • 1.49R0.67s0.5/n (~t/sec) R(ft) - 2.00 
K • L/ (3600*Vel) (hours) n - 0.10 
Nstps • 60K/NMIN (dimensionless) 
NSTPS = INTEGER VALUE FOR Nstps 
NMIN • MINUTES FROM CARD IT NMIN - 15.00 
l/[2(1-x)] <CHECK< 1/(2x) 1/[2(1-x)] - 0.63 
CHECK= (60K)/(NMIN*NSTPS) l/(2x) - 2.50 

-----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHECK AMSKllt 

=----------------------------------------------------------------1 16500 6.6 0.69 2.77 3 0.92 0.69 

-----------------------------------------------------------------
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CANON DB LOS FRIJOLES 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SE~=~~~~ CARD FOR_SCS UNIT HYDROGRAPH LAG TIME DEFINITIONS == r- -. -- . -,-- ·=======·=-=--=---------------------------===--T •- (LW.K,- (S+1) 0 · 7 /(l900Y0 · 5 ) = SCS BASIN LAG TIME (hrs) 
L ~ CHANN2L LENGTH TO WATER DIVIDE (ft) 
X ~- BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN• SCS CURVE NUMBER FOR AMC-II MOISTURE CONDITIONS (dim) 
S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) 
Y = 100X/L = GROSS WATERSHED SLOPE (%) 
A = SUB-BASIN DRAINAGE AREA (sq. miles) 
=a••••••••--••••••••••••••••••=•••••••••••••--•••••••••--•••••~•• 
BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 
=•~•••••••--••••••=•••••••a••=••••••••••••••--••••••••••••••••••• 

1 
2 
3 

20200 
24400 
24000 

2499 
1030 

633 

50 
70 
68 

10.00 
4.29 
4.71 

12.37 
4.22 
2.64 

4.97 
4.92 
8.13 

2.23 
2.66 
3.50 

=----------------------------------------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

=-------------------------=-=------------------------------------0.1 <X< 0
0

3 
Vel= l.49R .67s0.5;n (ft/sec) 
K = L/(3600*Vel) (hours) 
Nstps = 60K/NMIN (dimensionless) 
NS~S =-INtEGER VALUE FOR Nstps
~N = MINUTES FROM CARD IT 
1/[2(1-x)] <CHECK< 1/(2x) 
CHECK= (60K)/(NMIN*NSTPS) 

X = 
R(tt) a 

n = 

NMIN =-
1/[2(1-x)] • 

1/ (2x) .. 

0. 20-
2.00 
0.10 

15.00 
0.63 
2.50 

=======-------====·====··==-=======------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHEClt AMSKK 

=========-------------------===·---------------------------------1 20200 8.3 0.67 2.70 3 0.90 0.67 
2 24400 4.9 1.39 5.58 6 0.93 1.39 
3 24000 3.8 1. 74 6.94 7 0.99 1. 74 

~----------------------------------------------------------------
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Supplement 6 
 

Off-Site Waste Information 
 
Introduction 
 
This supplement provides descriptions of hazardous or mixed waste streams proposed to be 
received from off-site facilities by waste management organizations at Los Alamos National 
Laboratory (LANL) and of the waste characterization and acceptance procedures to be used in 
their management.  The waste streams currently identified to be received are mixed 
transuranic (MTRU) waste from Sandia National Laboratories (SNL) that will require waste 
certification and preparation for subsequent transport and management at the U.S. Department 
of Energy (DOE) Waste Isolation Pilot Project (WIPP) in Carlsbad, New Mexico. 
 
The SNL waste streams proposed to be accepted at LANL contain radioactive and potentially 
hazardous waste components.  One reason for their shipment will be to utilize LANL capacity 
to confirm the hazardous component of the waste using the procedures in Section B.3.2 of the 
Waste Analysis Plan (WAP) contained in this General Part B.  Due to the relatively low 
volumes of this waste, the shipment and waste management approach proposed here will 
alleviate the need for costly and redundant waste characterization facilities at both sites.  The 
waste streams may include combustible wastes, soils and gravels, organic and inorganic 
process solids, metal, and debris wastes.  Because the waste stream characterizations are 
consistent with LANL and DOE MTRU waste stream descriptions, the matrix parameter codes 
described in Section B.1.2.3 of the WAP have been used to identify these waste streams.  
Further descriptions of the waste streams including the potential hazardous constituents in the 
waste are included in Table 6-1 of this Supplement. 
 
Sandia National Laboratories Waste Streams 
 
The SNL mixed wastes are predominantly generated from laboratory operations.  
Approximately eight cubic meters (8 m3) of these wastes are stored at SNL, although future 
characterization activities may significantly reduce the amount of this waste currently 
characterized as mixed.  SNL may generate a yearly average volume of one cubic meter (1 
m3) of these wastes using the present generator activity level as a basis for estimation.  The 
waste stream descriptions listed below are based on current inventories obtained from the 
following documents: SNL Radioactive and Mixed Waste Department’s Radtrack Database 
(queried 2/4/99), Radioactive and Mixed Waste Disposal Forms (for legacy waste), Preliminary 
Characterization of Materials in Manzano Storage Bunker 37055 (Sand98), and Candidate 
Auxiliary Hot Cell Facility Containers (SNL, 2/9/99). 
 
Solidified Inorganic Process Solids, Matrix Parameter Code S3000 
 
S3000 wastes are defined in the General Part B WAP as solid waste materials, excluding soil 
and gravel, that do not meet the U.S. Environmental Protection Agency Land Disposal 
Restriction criteria for classification as debris.  This waste consists of solidified inorganic 
process residues from Hot Cell Facility (HCF) operations.  These process solids have been 
immobilized in cement to form a noncorrosive solid matrix. 
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Solidified Organic Process Solids, Matrix Parameter Code S3000 
 
This waste consists of solidified organic process solids.  The waste is generated as a result of 
HCF operations.  These residues possibly contain the following listed spent solvents:  
Freon-TF, methylene chloride, acetone, ethylbenzene, xylenes, benzene, 2-butanone, carbon 
disulfide, and toluene. These process residues have been immobilized in cement to form a 
noncorrosive solid matrix. 
 
Soils and Gravel, Matrix Parameter Code S4000. 
 
S4000 wastes are defined as solid waste materials that are at least 50-percent soil and gravel 
by volume.  Soil and gravel wastes are generated by decontamination and corrective action 
activities. 
 
Combustible/Noncombustible Waste, Matrix Parameter Code S5000 
 
S5000 debris wastes are defined as a heterogeneous waste stream that is at least 50-percent 
by volume solid materials exceeding a 2.36-inch particle size that is intended for disposal and is 
a manufactured object, plant or animal matter, or neutral geologic material.  This waste stream 
consists of used personal protective equipment, laboratory wipes, metal equipment, solder and 
filters from laboratory and decontamination activities. 
 
Metal Debris Waste, Matrix Parameter Code S5000 
 
This waste stream includes metal equipment and other scrap from laboratory experiments that 
requires separate remote-handling techniques for management due to relatively high 
radioactivity levels. 
 
Noncombustible Debris Waste, Matrix Parameter Code S5000 
 
This waste stream includes filters, fuel cells, experimental pressure cells, and calorimetry cells 
from laboratory experiments that require remote handling techniques for management due to 
relatively high radioactivity levels. 
 
Combustible Waste, Matrix Parameter Code S5000 
 
This waste stream includes personal protective equipment, laboratory wipes, packaging, 
paraffin wax, and plastic from decontamination and recovery processes. 
 
Noncombustible Waste, Matrix Parameter S5000 
 
This waste stream consists of metal scrap and equipment from decontamination and recovery 
processes. 
 
Metal Waste, Matrix Parameter Code S5000 
 
This waste stream consists of metal parts from plutonium and americium source equipment. 
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Los Alamos National Laboratory Waste Acceptance Procedures 
 
SNL mixed wastes have been characterized by acceptable knowledge procedures mainly using 
generator documentation of the waste or of the process creating the waste.  This 
documentation is used for characterization, segregation, and storage at SNL in compliance with 
20 NMAC 4.1 hazardous waste management regulations.  If sufficient, this characterization will 
be used for transportation and subsequent staging at LANL prior to certification for the WIPP 
program. 
 
The generator waste documentation will be collected and reviewed for completeness prior to 
shipment using LANL routine waste characterization procedures as described in this General 
Part B WAP.  Off-site pre-shipment inspection of the waste containers by the appropriate LANL 
waste management organizations may be used to examine the waste and its documentation if 
the information provided by the generator is insufficient to meet LANL waste acceptance 
criteria.  If necessary, further characterization to meet those criteria will be completed at the 
site before the waste can be shipped.  The preparation of shipping documentation and waste 
acceptance procedures at LANL will be performed as described in Section B.4 of this General 
Part B. 
 
After being received at LANL, these waste streams will be stored in appropriate mixed or 
hazardous waste management units.  These container storage areas will probably be at 
Technical Areas 50 and 54.  Further waste characterization activities will be performed in 
accordance with the procedures for mixed TRU waste contained in Section B.3.2 of the WAP in 
this General Part B including the waste characterization parameters and methods described in 
Tables B-11 and B-16. 
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Table 6-1 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
Matrix 

Parameter 

Codes 

Waste Description Waste Generating Activity Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S3000 

 

Solidified Inorganic Process Solids 
 

Solidified inorganic process residues from hot cell 

processes that are immobilized in cement 

 

Acceptable Knowledged 
 

D006 

D008 

D007 

 

Cadmium 

Mercury 

Chromium 

 

 

1.0 

0.2 

5.0 

 

S3000 

 

Solidified Organic Process Solids 

 

Solidified organic process residues from hot cell 

processes that are immobilized in cement 

 

Acceptable Knowledge 
 

F002 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

F005 

 

Freon-TF 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

Benzene 

2-Butanone 

Carbon Disulfide 

Toluene 

 

 

NAe 

 

S4000 

 

Soils/Gravel 

 

Decontamination and environmental remediation 

activities 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloroethylene 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 
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Matrix 

Parameter 

Codes 

Waste Description Waste Generating Activity Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

F002 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

F005 

 

Freon-TF 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

Benzene 

2-Butanone 

Carbon Disulfide 

Toluene 

 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 6-1 (Continued) 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
 

 

Matrix 

Parameter 

Codes 

 

Waste Description 

 

Waste Generating Activity 

 

Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S5000 

 

Combustible/Noncombustible Waste 

 

Personal protective equipment, packaging, laboratory 

wipes, metal equipment, solder, and filters from 

laboratory and decontamination processes 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

F002 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

F005 

 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloroethylene 

Freon-TF 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

Benzene 

2-Butanone 

Carbon Disulfide 

Toluene 

 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

 

 

S5000 

 

Metal Debris Waste (RH)f 

 

Metal equipment and scrap from laboratory 

experiments 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

 

Arsenic 

Barium 

Cadmium 

Chromium 

 

5.0 

100 

1.0 

5.0 
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D008 

D009 

D010 

D011 

Lead 

Mercury 

Selenium 

Silver 

5.0 

0.2 

1.0 

5.0 
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Table 6-1 (Continued) 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
 

 

Matrix 

Parameter 

Codes 

 

Waste Description 

 

Waste Generating Activity 

 

Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S5000 

 

Noncombustible Debris Waste (RH) 

 

Filters, fuel cells, experimental pressure cells, 

calorimetry cells from laboratory experiments 

 

Acceptable Knowledge 

 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

 

S5000 

 

Combustible Waste 

 

Personal protective equipment, laboratory wipes, 

packaging, paraffin wax, and plastic from 

decontamination and recovery processes 

 

Acceptable Knowledge 

 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

F002 

F003 

F003 

F003 

F005 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloroethylene 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

2-Butanone 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 
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F005 

F005 

 

Carbon Disulfide 

Toluene 

 

NA 

NA 
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Table 6-1 (Continued) 

 
Descriptions of Mixed TRU Waste To Be Shipped to LANLa 

 
 

 

Matrix 

Parameter 

Codes 

 

Waste Description 

 

Waste Generating Activity 

 

Basis for 

Hazardous 

Waste 

Designation 

 

Potential 

EPAb 

Hazardous 

Waste 

Numbers 

 

 

Potential Hazardous 

Constituents in the 

Waste 

 

Regulatory 

Limitsc 

(milligrams 

per liter) 

 

S5000 

 

Noncombustible Waste 

 

Metal scrap and equipment from decontamination and 

recovery processes 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

D010 

D011 

D040 

F002 

F003 

F003 

F003 

F005 

F005 

F005 

 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Trichloethylene 

Methylene Chloride 

Acetone 

Ethyl Benzene 

Xylenes 

2-Butanone 

Carbon Disulfide 

Toluene 

 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

 

 

S5000 

 

Metal Waste 

 

Metal parts from plutonium and americium sources 

 

Acceptable Knowledge 
 

D004 

D005 

D006 

D007 

D008 

D009 

 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

 

5.0 

100 

1.0 

5.0 

5.0 

0.2 
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D010 

D011 

D040 

F002 

F003 

F003 

F005 

F005 

F005 

 

Selenium 

Silver 

Trichloroethylene 

Methylene Chloride 

Ethyl Benzene 

Xylenes 

2-Butanone 

Carbon Disulfide 

Toluene 

 

1.0 

5.0 

0.5 

NA 

NA 

NA 

NA 

NA 

NA 

 

 

 
 
Footnotes: 
 
 
aInformation obtained from SNL Radioactive and Mixed Waste Department’s Radtrack Database (queried 2/4/99), Radioactive and Mixed Waste Disposal Request Forms, Preliminary 

Characterization of Materials in Manzano Storage Bunker 37055 (SAND98), and Candidate Auxiliary Hot Cell Facility Containers (2/9/99) 
bU.S. Environmental Protection Agency. 
cA solid waste exhibits the characteristic of toxicity if, using the Toxicity Characteristic Leaching Procedure, Test Method 1311 in “Test Methods for Evaluating Solid Waste, Physical/Chemical 

Methods” (EPA, 1986), the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the respective value given in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart C [1-1-97]. 

dAcceptable knowledge is broadly defined as process knowledge, supplemental waste analysis data, and/or facility records of analysis, U.S. Environmental Protection Agency, 1994, “Waste Analysis at 
Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual,” OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response, Washington, D.C. 

eNot Applicable.  Regulatory threshold concentrations are not necessary to determine a listed hazardous waste pursuant to the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 
Part 261, Subpart D [1-1-97]. 

f Remote Handled. 
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 1.0  INTRODUCTION 
 
This unit-specific permit modification request has been prepared for submittal to the New Mexico 
Environment Department (NMED) to meet certain requirements of the New Mexico Hazardous 
Waste Act and implementing regulations, specifically, the New Mexico Administrative Code, 
Title 20, Chapter 4, Part 1 (20 NMAC 4.1), (3-1-97).  The U.S. Environmental Protection Agency 
(EPA), Region 6, is also being provided with a copy of this unit-specific permit modification request. 
 
General information applicable to all units at Los Alamos National Laboratory (LANL) is provided in 
the "General Part B Permit Application Information for Los Alamos National Laboratory" (LANL, 
1996a), hereinafter referred to as the LANL General Part B.  This unit-specific permit modification 
request contains only the information specific to the units addressed herein; the LANL General Part 
B addresses all other permit application and permit modification request requirements and is 
referenced in this document, as appropriate. 
 
Pursuant to 20 NMAC 4.1, Subpart IX, 270.42(b)(1)(ii), (3-1-97), LANL is requesting a Class 2 
permit modification to their existing Hazardous Waste Facility Permit, ID Number NM0890010515, 
issued by the New Mexico Health and Environment Department Environmental Improvement 
Division (NMEID, 1989).  As required by 20 NMAC 4.1, Subpart IX, 270.42(b)(1)(i), (3-1-97), the 
exact changes to be made to the permit conditions and supporting documents referenced by the 
permit are described in Table 1-1. 
 
This permit modification request addresses mixed waste container storage areas at the Technical 
Area (TA) 3, Building 29 (TA-3-29), Chemistry and Metallurgy Research (CMR) Building, 
Rooms 9010 and 9020.  These container storage areas were included in the "Hazardous Waste 
Permit Application—Part A—for Mixed Waste" (LANL, 1991), and are currently used for storage of 
mixed waste pursuant to 20 NMAC 4.1, Subpart VI, (3-1-97), container storage requirements.  
These mixed waste units were also included in Revision 1.0 (LANL, 1993a) and Revision 2.0 
(LANL, 1994) of the Part A for mixed waste. 
 
In accordance with direction from NMED, a unit-specific Part A permit application for the units 
addressed in this unit-specific permit modification request is being submitted to NMED, pursuant to 
20 NMAC 4.1, Subpart V, 270.10(g)(1), and 20 NMAC 4.1, Subpart IX, 270.72, (3-1-97).  The 
"Part A Permit Application for Container Storage Areas at Technical Area 3, Building 29" (LANL, 
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1997), hereinafter referred to as the CMR Part A, is being submitted with this unit-specific permit 
modification request as a separate document.  Following is a list of the mixed waste container 
storage areas at TA-3-29, for which this permit modification request is being submitted. 
 
•TA-3-29, Wing 9 Basement, Room 9010: Container Storage Area is included in LANL's CMR 

Part A permit application, which is being submitted with this permit modification request.  
This container storage area was originally identified in the "Hazardous Waste Permit 
Application—Part A—for Mixed Waste" (LANL, 1991), submitted January 25, 1991 to 
NMED.  It was also included in Revision 1.0 (LANL, 1993a) and Revision 2.0 (LANL, 
1994) of the Part A for mixed waste.  The area is used to store containers of transuranic 
(TRU) mixed waste.  (The definition of TRU mixed waste is provided in Attachment A.2 of 
the "Proposed Hazardous Waste Facility Permit Modification—Technical Area 50, 
Building 1; Rooms 35, 36, and 38/38A Container Storage Areas, Building 69; Indoor and 
Outdoor Container Storage Areas, Technical Area 54 West, Building 38; High Bay, Low 
Bay, Loading Dock, and Outdoor Container Storage Areas," [LANL, 1995a]). 

 
•TA-3-29, Wing 9 Basement, Room 9020: Container Storage Area is included in LANL's CMR 

Part A permit application, which is being submitted with this permit modification request.  
This container storage area was originally identified in the "Hazardous Waste Permit 
Application—Part A—for Mixed Waste" (LANL, 1991), submitted January 25, 1991 to 
NMED.  It was also included in Revision 1.0 (LANL, 1993a) and Revision 2.0 (LANL, 
1994) of the Part A for mixed waste.  The area is used to store containers of TRU mixed 
waste. 

 
A container storage area in TA-3-29, Room 9030, was included in the "Hazardous Waste Permit 
Application—Part A—for Mixed Waste" (LANL, 1991) submitted January 25, 1991 to NMED.  
However, this unit will be closed under 20 NMAC 4.1, Subpart VI, (3-1-97), requirements.  
Consequently, permitted status is not requested for this unit. 
 
In the CMR Part A and in this unit-specific permit modification request, a unit to be permitted may 
sometimes be referred to as a "facility" (e.g., the Drum Prep Facility).  The term "facility," as it 
appears in this context, is used only to denote building names and does not imply the regulatory 
meaning of "facility" as defined in 20 NMAC 4.1, Subpart I, 260.10, (3-1-97).  However, pursuant to 
20 NMAC 4.1, Subpart I, 260.10, (3-1-97), the LANL facility as a whole does meet the regulatory 
definition of a facility. 
 
Table 1-2 provides a list of regulatory references and the corresponding location in this unit-specific 
permit modification request and/or in the LANL General Part B.  Where applicable, regulatory 
citations in this unit-specific permit modification request and in the LANL General Part B reference 
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20 NMAC 4.1, which adopts, with a few limited exceptions, all of the Code of Federal Regulations, 
Title 40, Parts 260 to 266, Part 268, and Part 270. 
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 Table 1-1 
 
 Summary of Changes to be Made to Permit Conditions 
 

Permit Section Requested Change 

Module I Modify to include transuranic (TRU) mixed waste. 

Module II Modify to include TRU mixed waste. 

Module III Add new sections to Module III to address (1) TRU mixed waste container storage 
at Technical Area 3, Building 29 (TA-3-29); (2) the capacity of TRU mixed waste 
containers to be placed in storage at TA-3-29; and (3) the quantity of TRU mixed 
waste to be stored at TA-3-29. 

Module IV Not applicable; no changes needed. 

Module V Not applicable; no changes needed. 

Module VI Not applicable; no changes needed. 

Module VII Not applicable; no changes needed. 

Module VIII Not applicable; no changes needed. 

Attachment A Revise Attachment A by inserting the Waste Analysis Plan (Section 3.0 of this 
permit modification request and of the Los Alamos National Laboratory [LANL] 
General Part Ba) for TRU mixed waste. 

Attachment B Add new sections to Attachment B to address inspection requirements and 
additional information for TRU mixed waste container storage areas at TA-3-29. 

Attachment C Replace Attachment C with the most recent Personnel Training Plan (Section 8.0 
of the LANL General Part B). 

Attachment D To reflect that this plan applies to both hazardous and mixed waste emergencies, 
replace Attachment D with the most recent Contingency Plan (Section 7.0 of this 
submittal and of the LANL General Part B). 

Attachment E Revise Attachment E by inserting the Closure Plan for the waste management 
units addressed in this permit modification request (Section 9.0 of this submittal 
and of the LANL General Part B). 

Attachment F Revise Attachment F and add a new section that addresses container 
management at the container storage units addressed in this permit modification 
request. 

Attachment G Revise Attachment G by inserting the appropriate pages (i.e., from pages 6 of 7) 
from the Technical Area 3, Building 29, Part A permit applicationb, included with 
this submittal as a separate document.  These pages address authorized waste 
codes, waste quantities, and process codes for mixed waste. 

Attachment H Not applicable; no changes needed. 

Attachment I Not applicable; no changes needed. 

Attachment J Not applicable; no changes needed. 
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Attachment K Replace with the most recent version of the New Mexico Administrative Code, 
Title 20, Chapter 4, Part 1. 

Attachment L Not applicable; no changes needed. 
 
aLos Alamos National Laboratory, 1996, "General Part B Permit Application Information for Los Alamos 

National Laboratory," Los Alamos National Laboratory, Los Alamos, New Mexico. 
bLos Alamos National Laboratory, 1997, "Part A Permit Application for Container Storage Areas at Technical 

Area 3, Building 29," Revision 0.0, Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 Table 1-2 
 
 Regulatory References and 
 Corresponding Permit Modification Request Location 
 

Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Permit 

Modification 
Request 

Location in 
General Part B 

Permit Application 

270.10(a) -- Permit application Entire 
Document 

Entire 
Document 

270.10(g)(1) -- Updating permit application 1.0 1.0 

270.11(a) -- Signatories 12.0 12.0 

270.11(d) -- Certification 12.0 12.0 

270.13 -- Contents of Part A permit application Part Ac NAd 

270.13(a) --   Activities conducted Part A NA 

270.13(b) --   Name, mailing address, and 
  location 

Part A NA 

270.13(c) --   Principal standard industrial 
  classification (SIC) codes 

Part A NA 

270.13(d) --   Operator information Part A NA 

270.13(e) --   Owner information Part A NA 

270.13(f) --   Whether located on Indian lands Part A NA 

270.13(g) --   New or existing facility Part A NA 

270.13(h) --   Scale drawing and photographs Part A NA 

270.13(i) --   Description of waste processes Part A NA 

270.13(j) --   Specification and quantity of 
  hazardous waste 

Part A NA 

270.13(k) --   List of permits and construction 
  approvals 

Part A NA 

270.13(l) --   Topographic maps Part A NA 

270.13(m) --   Description of nature of business Part A NA 

270.13(n) --   Hazardous debris Part A NA 

270.14(b)(1) -- General facility description 2.0 2.0 

270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 3.0 

270.14(b)(3) 264.13(b) Waste analysis plan 3.0 3.0 
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Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Permit 

Modification 
Request 

Location in 
General Part B 

Permit Application 

 264.13(b)(1) Parameters and rationale 3.0 NA 

 264.13(b)(2) Test methods 3.0 NA 

 264.13(b)(3) Sampling methods 3.0 NA 

 264.13(b)(4) Frequency of analyses 3.0 3.0 

 264.13(b)(5) Waste analysis for off-site facilities 3.0 NA 

270.14(b)(4) 264.14 Security procedures and equipment 5.0 NA 

270.14(b)(5) 264.15(b) General inspection requirements NA 6.0 

 264.1088 Inspection and monitoring for units 
subject to Subpart CC requirements 

6.0 NA 

270.14(b)(7) 264 Subpart D Contingency Plan 7.0 7.0 

 264.51 Contingency plan design and 
implementation 

NA 7.0 

 264.52(a) & (c–f) Contingency plan content NA 7.0 

 264.52(e) & (f) Contingency plan content 7.0 NA 

 264.53 Contingency plan copies NA 7.1 

 264.54 Contingency plan amendment NA 7.13 

 264.55 Emergency coordinator NA 7.1.1 

 264.56 Emergency procedures NA 7.3 - 7.12 

270.14(b)(8) 264 Subpart C Preparedness and prevention 5.0 NA 

 264.31 Design and operation of facility 4.0/5.0 5.0 

 264.32 Required equipment 5.0 NA 

 264.33 Testing and maintenance of 
equipment 

5.0 NA 

 264.34 Communications/alarm system 5.0 NA 

 264.35 Required aisle space 5.0 NA 

 264.37 Arrangements with local authorities NA 5.0/7.0 
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Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Permit 

Modification 
Request 

Location in 
General Part B 

Permit Application 

270.14(b)(9) 264.17 Prevention of accidental ignition or 
reaction 

4.0/5.0 NA 

270.14(b)(10) -- Traffic pattern, volume, and controls 2.0 2.3 

270.14(b)(11)(i) & 
(ii) 

264.18(a) Seismic standard 2.0 2.2.1 

270.14(b)(11)(iii) 264.18(b) Floodplain standard 2.0 2.2.2 

270.14(b)(12) 264.16 Personnel training NA 8.0 

270.14(b)(13) 264 Subpart G Closure and post-closure plans 9.0 9.0 

 264.111 Closure performance standard NA 9.1.1 

 264.112(a) & (b) Written content of closure plan 9.0 9.0 

 264.112(c) Amendment of closure plan NA 9.1.4 

 264.112(d) Notification of partial and final closure NA 9.1.2 

 264.112(e) Removal of wastes and 
decontamination/dismantling of 
equipment 

9.0 NA 

 264.113 Time allowed for closure NA 9.1.3 

 264.114 Disposal/decontamination 9.0 NA 

 264.115 Certification of closure NA 9.1.6 

 264.116 Survey plat NA 9.1.10 

 264.117 Post-closure care and use of property NA 9.1.10 

 264.118 Post-closure plan; amendment of 
plan 

NA 9.1.10 

 264.119 Post-closure notices NA 9.1.10 

 264.120 Certification of post-closure NA 9.1.10 

270.14(b)(19)(i) 
(vi)(vii) & (x) 

-- Topographic maps Part A 2.1.2 

270.14(b)(19)(ii) 264.18(b) 100-year floodplain 2.0 2.2.2 
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Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Permit 

Modification 
Request 

Location in 
General Part B 

Permit Application 

270.14(b)(19)(iii) -- Surface waters Part A 2.1.3 

270.14(b)(19)(iv) -- Land use NA 2.1.5 

270.14(b)(19)(v) -- Wind rose NA 2.1.4 

270.14(b)(19)(viii) 264.14(b) Access control 5.0 NA 

270.14(b)(19)(ix) -- Wells Part A 2.1.3 

270.14(b)(19)(xi) -- Drainage barriers Part A NA 

270.14(b)(19)(xii) -- Location of operational units 2.0 2.1 

270.14(b)(20) -- Other federal laws NA 11.0 

270.14(c) 264.90 Ground-water monitoring 
requirements 

2.0 2.2.5.1 

270.14(d)(1) -- Requirements for solid waste 
management units (SWMU) 

10.0 NA 

270.14(d)(1)(i) -- Location of SWMUs on topographic 
map 

10.0 NA 

270.14(d)(1)(ii) -- Types of SWMUs 10.0 NA 

270.14(d)(1)(iii) -- Structural description of SWMUs 10.0 NA 

270.14(d)(1)(iv) -- Dates of operation 10.0 NA 

270.14(d)(1)(v) -- Waste types managed at SWMU 10.0 NA 

270.14(d)(2) -- Information on releases from SWMUs 10.0 NA 

270.15 264 Subpart I Containers 4.0 NA 

 264.171   Condition of containers 4.0 NA 

 264.172   Compatibility of waste with 
  containers 

4.0/5.0 NA 

 264.173   Management of containers 4.0 NA 

 264.174   Inspections 6.0 6.0 

270.15(a) 264.175   Containment system 4.0 NA 

270.15(b) 264.175(c)   No free liquids 4.0 NA 
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270.15(c) 264.176   Special requirements for 
  ignitable or reactive waste 

4.0/5.0 NA 

270.15(d) 264.177   Special requirements for 
  incompatible wastes 

4.0/5.0 NA 

 264.178   Closure 9.0 NA 

270.15(e) 264.179   Air emission control equipment 5.0 NA 
 
aThe New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), (3-1-97), adopts, with a few limited exceptions, 

Title 40 of the Code of Federal Regulations (40 CFR), Parts 260–266, Part 268, and Part 270 (1995).  20 NMAC 4.1, Subparts V, 
VI, and IX, (3-1-97), contain equivalent regulations to 40 CFR Parts 264, 265, and 270, respectively. 

bWhere there are no applicable 20 NMAC 4.1, Subpart V, (3-1-97), Part 264 standards, 20 NMAC 4.1, Subpart VI, (3-1-97), Part 265 
standards are used, when appropriate. 

cPart A = Los Alamos National Laboratory's (LANL) "Part A Permit Application for Container Storage Areas at Technical Area 3, 
Building 29," Revision 0.0 (LANL, 1997). 

dNA = not applicable. 
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 2.0  FACILITY DESCRIPTION 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
(3-1-97).  The following subject areas are addressed in this section: 
 
 •Operational unit location information and description [20 NMAC 4.1, Subpart IX,   

 270.14(b)(1), (3-1-97)]; 
 
 •Site-specific location information for compliance with seismic and floodplain standard 

requirements [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii), (3-1-97), and 20 NMAC 
4.1, Subpart V, 264.18(a), (3-1-97)]; 

 
 •Site-specific traffic patterns and control [20 NMAC 4.1, Subpart IX, 270.14(b)(10), (3-1-97)]. 

 
A Los Alamos National Laboratory (LANL)-wide facility description addressing additional regulatory 
requirements is provided in Section 2.0 of the "General Part B Permit Application Information for 
Los Alamos National Laboratory" (LANL, 1996a) (i.e., the LANL General Part B). 
 
2.1.UNIT LOCATION/DESCRIPTION 
The mixed waste management units addressed in this permit modification request include two 
container storage areas (CSA) at Technical Area (TA) 3, Building 29 (TA-3-29), the Chemistry and 
Metallurgy Research (CMR) Building.  The CSAs are located in Rooms 9010 and 9020. 
 
The following sections describe the mixed waste management units addressed in this permit 
modification request.  The locations of these waste management units are shown on Map 2 and 
Figure 2 of the unit-specific Part A permit application (LANL, 1997) (i.e., the CMR Part A).  Map 2 
of the CMR Part A is a topographic map with a scale of 1 inch = 200 feet. 
 
2.1.1TA-3-29, Container Storage Areas 
TA-3 is situated on South Mesa between Los Alamos Canyon on the north and Two Mile Canyon on 
the south.  In addition, Sandia and Mortandad Canyons head on the east margin of TA-3 forming 
steep cliffs at the top of the canyon walls.  The elevation of TA-3 ranges from 7,100 to 7,500 feet 
above mean sea level.  The CMR Building was established in 1952 as a research facility.  The 
building is a three-story structure containing offices and laboratories.  The locations of the two 
CSAs addressed in this permit modification request are shown on Map 2 and Figure 2 of the CMR 
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Part A.  The CSAs are located in the basement floor of Wing 9 of the building and are used for 
storage of transuranic (TRU) mixed waste in containers of various sizes. 
 
2.2LOCATION INFORMATION 
2.2.1Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 

Subpart V, 264.18(a)] 
Consistent with the criteria provided in 20 NMAC 4.1, Subpart IX, 270.10(e), (3-1-97), and 
20 NMAC 4.1, Subpart V, 264.18(a), (3-1-97), the TA-3-29 CSAs addressed herein existed prior to 
the effective date of mixed waste regulations; thus, seismic standards are not applicable. 
 
2.2.2Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii) and 270.14(b)(19)(ii); 

20 NMAC 4.1, Subpart V, 264.18(b)] 
In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii), (3-1-97), the CSAs addressed in 
this permit modification request are not located within the 100-year floodplain boundary.  Additional 
information regarding this documentation is provided in Section 2.0 of the LANL General Part B. 
 
2.2.3Soils 
The soils in the vicinity of TA-3-29 are in the Carjo series.  These soils are classified in the Unified 
Soil Classification System as sandy loam, clay, loam, and clay loam.  The Carjo soils typically 
range from a grayish brown loam in the top 10 centimeters (cm), a brown clay loam from 10 to 30 
cm, a reddish brown clay from 30 to 51 cm, and a light brown sandy loam from 51 to 64 cm in depth.  
Permeability rates range from 1.5 to 5 cm per hour (cm/hr) in the top layer to 0.15 to 5 cm/hr in the 
lower layers.  The shrink-swell potential is low to moderate.  Available water-holding capacity is 
0.14 to 0.21 cm per cm, and the soil pH ranges from 6.3 to 7.8 (Nyhan et al., 1978).  TA-3 is located 
in the Ponderosa Pine vegetation overstory zone.  Native vegetation in undisturbed areas at TA-3 
consists mainly of blue grama, mountain muhly, scattered gambel oak, and ponderosa pine (LANL, 
1996b). 
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2.3GROUNDWATER MONITORING [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, 

Subpart V, 264.90(a)] 
Requirements for groundwater monitoring and protection specified in 20 NMAC 4.1, Subpart IX, 
270.14(c), (3-1-97), and 20 NMAC 4.1, Subpart V, 264.90(a), (3-1-97), apply to owners and 
operators of the following “regulated units” only: surface impoundments, waste piles, land treatment 
units, and landfills.  This document addresses CSAs, which are not regulated units subject to 
20 NMAC 4.1, Subpart IX, 270.14(c), (3-1-97). 
 
2.4TRAFFIC PATTERNS AND CONTROL [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
The CSAs are used for storage of TRU mixed waste.  These waste streams may be generated at 
the CMR Building or at various TAs at LANL and are subsequently stored in various mixed waste 
management units at TAs-50, 54, and 55. 
 
2.4.1Routes of Travel 
The CMR Building at TA-3 is located on Diamond Drive.  The primary traffic routes that may be 
used to transport TRU mixed waste to the TA-3-29 CSAs include Pajarito Road, Pecos Drive, and 
Mesita del Buey Road; lesser-used traffic routes may include Diamond Drive and West Jemez 
Road (State Road 501) (see Figure 2-1 in this section and Figure 2-10 in the LANL General Part B). 
 
2.4.2Traffic Control Signals 
Sitewide traffic flow at LANL is controlled by traffic lights, stop signs, and yield signs.  Traffic lights 
are in place at all major intersections, including the intersections between Diamond Drive and 
Eniwetok Drive at the northeast boundary of TA-3-29, and Diamond Drive and Sigma Drive at the 
southeast boundary of TA-3-29.  Traffic signs are used at "T" intersections throughout LANL, 
including the intersection of Pajarito Road and Diamond Drive south of TA-3-29.  Access to 
TA-3-29 is controlled by security guards and is restricted to vehicles having special identification.  
Vehicles entering the fenced area through the vehicle entrances are subject to search by security 
personnel. 
 
Traffic control signals within TA-3 include stop signs, posted speed limits, and other traffic and 
pedestrian control signs.  The locations of existing signs in the vicinity of TA-3-29 are shown on 
Figure 2-1. 
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 3.0  WASTE ANALYSIS PLAN FOR TRANSURANIC MIXED WASTE 
 
Applicable waste analysis plan requirements for the transuranic mixed waste streams managed at 
Technical Area 3, Building 29, are included in the Los Alamos National Laboratory (LANL) Waste 
Analysis Plan for Transuranic Mixed Waste (MTRU WAP).  The MTRU WAP was approved as 
Permit Attachment A.2 of the LANL "Proposed Hazardous Waste Facility Permit 
Modification—Technical Area 50, Building 1, Rooms 35, 36, and 38/38A Container Storage Areas; 
Building 69, Indoor and Outdoor Container Storage Areas; Technical Area 54 West, Building 38, 
High Bay, Low Bay, Loading Dock, and Outdoor Container Storage Areas" (LANL, 1995a), effective 
date February 28, 1997. 
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 4.0  DESIGN, OPERATIONS, AND PROCESS INFORMATION 
 
This section presents a brief description of each container storage area (CSA) addressed in this 
permit modification request as well as an overview of the general operations and process 
information that are applicable to each of the CSAs.  The information provided in this section is 
submitted to address the applicable container storage requirements of the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.15, (3-1-97) and 
20 NMAC 4.1, Subpart V, Part 264, Subpart I, (3-1-97). 
 
4.1CONTAINER STORAGE AREAS [20 NMAC 4.1, Subpart IX, 270.15; 20 NMAC 4.1, Subpart V, 

Part 264, Subpart I] 
This section provides descriptions of and waste storage practices for the mixed waste CSAs at 
Technical Area (TA) 3, Building 29 (TA-3-29), the Chemistry and Metallurgy Research (CMR) 
Building at Los Alamos National Laboratory (LANL).  The CSAs addressed in this permit 
modification request include Rooms 9010 and 9020.  Two enclosures housing research 
experiments (see Section 4.1.2) to determine disposal applicability of transuranic (TRU) mixed 
waste for the Waste Isolation Pilot Plant (WIPP) are contained within Room 9010. 
 
Each description includes the location, the physical parameters, the materials of construction, the 
basic design features, and the maximum storage capacity of each CSA.  A discussion of the 
purpose for the experiments currently housed in the Room 9010 CSA and waste management 
practices is also presented.  Plan drawings (Figures 4-1 and 4-2) are provided for each CSA 
included in this permit modification request. 
 
4.1.1TA-3-29 Room 9010 Mixed Waste Container Storage Area 
The TA-3-29 Room 9010 CSA is located in the basement floor of Wing 9 of the CMR Building.  The 
Room 9010 CSA consists of the lower-level cleared floor portion of Room 9010.  Room 9010 
measures 21 feet, 8 inches wide by 106 feet, 9 inches long (Figure 4-1).  The floor is concrete and 
painted with an epoxy sealant.  There are currently two room enclosures containing various 
elements of the WIPP research experiments in Room 9010.  These enclosures are further 
described in Section 4.1.2. 
 
The combined storage capacity for the Rooms 9010 and 9020 CSAs is 16,500 gallons, or 
approximately 300 55-gallon drums as identified in the "Hazardous Waste Permit Application—Part 
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A—for Mixed Waste" (LANL, 1991).  The specific portion of that storage capacity for Room 9010, 
as identified in this permit modification request is 11,200 gallons, or approximately 203 55-gallon 
drums.  TRU mixed wastes are stored in the Room 9010 CSA.  Candidate drums for storage may 
include wastes that consist of solid physical forms and wastes that are either suspected or known to 
contain free liquids.  Further information on the wastes that may be stored in the Room 9010 CSA 
is provided in Attachment A.2 of LANL (1995a). 
 
Waste containers stored in the Room 9010 CSA will primarily include drums of various sizes.  
Standard waste boxes (SWB), steel B25 boxes, and other various containers may also be stored in 
the Room 9010 CSA.  Detailed information regarding the various container types used at LANL is 
provided in Section 4.3.1.  To facilitate container movement, storage, and inspection, all drums 
holding wastes that do not contain free liquids (see below) will be stored either on pallets or 
individual self-contained, wheeled dollies.  Containers holding suspect or known liquids will be 
stored on self-containment pallets.  SWBs and steel B25 boxes are elevated by design.  Pallets 
and elevated containers provide protection from potential contact with liquids that could be 
introduced through fire-suppression activities.  Together, these waste management practices and 
design considerations satisfy the requirements of 20 NMAC 4.1, Subpart IX, 270.15(b)(2), (3-1-97), 
and 20 NMAC 4.1, Subpart V, 264.175(c), (3-1-97). 
 
Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.15(b)(1), (3-1-97), information 
contained in LANL's waste databases will be used initially to verify the absence of free liquids in 
containers.  In addition, some containers received at the Room 9010 CSA will have been 
characterized with real-time radiography (RTR) or other supplemental analysis, as described in 
Attachment A.2 of LANL (1995a), to verify the presence or absence of free liquids within the 
container. 
 
Containers holding suspect or known free liquids will be stored on self-containment pallets.  The 
self-containment pallets will be constructed of impervious, corrosion-resistant materials compatible 
with the wastes and will have the capacity to contain at least 10 percent of the total volume of the 
potential liquid-bearing containers or the volume of the largest potential liquid-bearing container, 
whichever is greater.  Containers will be placed on elevated grates within these pallets to prevent 
contact with potentially accumulated liquids.  Because the Room 9010 CSA is fully contained 
within TA-3-29, run-on into the CSA from outdoors is not likely to occur.  Positive surface drainage 
will direct potential run-on away from TA-3-29.  Map 2 of the CMR Part A, submitted with this 
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permit modification request as a separate document, shows the contours and surface drainage 
around TA-3-29.  Together, the design and operation of the containment system will meet the 
requirements of 20 NMAC 4.1, Subpart V, 264.175(b), (3-1-97), and 20 NMAC 4.1, Subpart IX, 
270.15(a)(1) through (a)(4), (3-1-97). 
 
To meet the requirements of 20 NMAC 4.1, Subpart IX, 270.15(a)(5), (3-1-97), any liquids 
accumulated within the self-containment pallets will be removed in a timely manner to prevent 
overflow.  Depending upon the volume of the accumulated liquid, a high-efficiency particulate air 
(HEPA) vacuum, a portable pump, universal sorbents, and/or other methods suitable for retrieval 
will be used to remove the liquid for subsequent sampling and analysis.  The collected liquids 
and/or sorbents will be transferred to compatible containers and sampled for the constituents 
known to be present in the waste or for the appropriate parameters listed in Table 7-3 of the LANL 
General Part B (LANL, 1996a).  These containers will be stored temporarily at TA-3-29 pending 
analytical results, which will dictate how the wastes will be managed. 
 
If a sample represents a spill, the sample will be analyzed for the hazardous waste constituents 
known to be components of the source.  In the unlikely event that a spill source cannot be 
identified, the sample will be analyzed for all of the hazardous waste constituents listed in Table 7-3 
of the LANL General Part B.  If the liquids in the self-containment pallets are not a result of a spill 
(e.g., water generated during fire-suppression activities), samples will be analyzed only for the 
potential constituents present in the waste. 
 
All applicable requirements for the storage of ignitable, reactive, incompatible, and certain F-listed 
wastes will be met at the Room 9010 CSA as follows.  If ignitable or reactive wastes are stored in 
the Room 9010 CSA, they will be located at least 50 feet from the facility's property line, as shown 
on Map 2 of the CMR Part A.  Incompatible wastes, if stored, will be segregated during storage 
using self-containment pallets.  Pursuant to the requirements of 20 NMAC 4.1, Subpart V, 
264.177(a) and (b), (3-1-97), no incompatible wastes will be mixed, and no waste will be placed in a 
container that previously held an incompatible waste.  No wastes carrying the U.S. Environmental 
Protection Agency (EPA) Hazardous Waste Numbers F020, F021, F022, F023, F026, or F027 will 
be stored in the Room 9010 CSA.  Therefore, the requirements of 20 NMAC 4.1, Subpart V, 
264.175(d), (3-1-97), are not applicable. 
 
4.1.2Actinide Source-Term Waste Test Program 
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LANL has been selected by the U.S. Department of Energy (DOE), Carlsbad Area Office, to 
conduct the Actinide Source-Term Waste Test Program (STTP).  The STTP is a test program 
designed to measure time-dependent concentrations of actinide elements from TRU waste 
immersed in brines that are chemically similar to brines typically found in the underground 
formations of the WIPP.  The STTP will provide quantitative data on concentrations of plutonium, 
thorium, uranium, neptunium, and americium in actual TRU wastes immersed in brines to simulate 
the chemistry that may occur in WIPP disposal rooms, potentially filled partially or completely filled 
with brine. The STTP will determine the effect of TRU waste matrices and brine chemistry on the 
concentrations of actinides under WIPP bounding conditions and variables to also test the 
predictive capability of the Actinide Source-Term Program Model for mobilization of actinides as 
required by the STTP Technical Requirements document.  TRU waste types typical of DOE waste 
inventories have been characterized and loaded into specially designed test containers also filled 
with brine containing additives to enhance the action of each influencing variable. 
 
A brief discussion of the research experiments occupying the Room 9010 CSA at TA-3-29 is 
presented here for informational purposes only.  The experiments are being conducted to 
determine disposal effects on radionuclides in the TRU mixed wastes contained in the CSA and do 
not constitute a Resource Conservation and Recovery Act (RCRA)-regulated treatment process for 
the hazardous component of the mixed waste.  However, siting the containers within a permitted 
CSA allows for safe and efficient processing of the experimental containers and will assure that 
during and after the research experiments, the containers will be stored and managed in a manner 
that is protective of human health and the environment. 
 
The STTP is being conducted within portions of the Room 9010 CSA in two stand-alone 
enclosures.  As shown on Figure 4-2, the northern enclosure is 10 feet, 6 inches wide by 24 feet, 4 
inches long; the southern enclosure measures 16 feet, 8 inches wide by 53 feet, 7 inches long.  
The enclosures have ceilings, walls with windows, and doors for entry through airlocks, and are 
anchored to the floor of the CSA.  The wall to floor joints are sealed with grout.  Floors and the 
lower six inches of the interior enclosure walls are coated with an epoxy sealer.  The enclosures 
include emergency and communication equipment.  Ventilation, fire sprinkler, water, and electrical 
support functions are connected to the main building systems.  The enclosures are kept at 
negative pressure by exhaust fans ducted to the building's HEPA filters to provide radioactive 
material air-release protection.  A plan view of the enclosures is provided on Figure 4-2. 
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The STTP involves experiments on two sizes of containers, liter scale and drum scale.  The 
liter-scale experiments are conducted in the smaller enclosure in the northern portion of Room 
9010.  The 39 liter-scale containers are stainless steel and are mounted above containment 
stands.  The drum-scale experiments are performed in the larger enclosure in the southern portion 
of Room 9010.  The 15 55-gallon titanium drums are mounted on rotator stands with 
self-containment bases.  The stands and containers are made of or lined with materials that will not 
react with the wastes stored.  The containment systems have sufficient capacity to contain 
10 percent of the volume of the containers or the volume of the largest container present in the 
containment system.  Accumulated liquid in the containment systems can be removed in a timely 
manner to prevent system overflow through the use of sorbents, portable pumps, or HEPA 
vacuums.  Subsequent management of spill residues will be conducted in accordance with the 
Room 9010 CSA practices discussed above. 
 
4.1.3TA-3-29 Room 9020 Mixed Waste Container Storage Area 
The TA-3-29 Room 9020 CSA is located in the basement floor of Wing 9 of the CMR Building.  The 
Room 9020 CSA, which measures 19 feet wide and 25 feet long (Figure 4-1), consists of a cleared 
and marked area on the northeast side of Room 9020.  The floor is concrete and painted with an 
epoxy sealer. 
 
As noted above, the combined storage capacity for the Rooms 9010 and 9020 CSAs as identified in 
LANL (1991) is 16,500 gallons.  The storage capacity for Room 9020 is 5,300 gallons, or 
approximately 96 55-gallon drums.  TRU mixed wastes are stored in the Room 9020 CSA, and 
candidate drums for storage may include wastes that consist of solid physical forms and wastes that 
are either suspected or known to contain free liquids.  Further information on the waste types that 
may be stored in the Room 9020 CSA is provided in Attachment A.2 of LANL (1995a). 
 
Waste containers stored in the Room 9020 CSA primarily include drums of various sizes.  SWBs, 
steel B25 boxes, and other various containers may also be stored in the Room 9020 CSA.  
Detailed information regarding the various container types used at LANL is provided in 
Section 4.3.1.  To facilitate container movement, storage, and inspection, all drums holding wastes 
that do not contain free liquids will be stored either on pallets or dollies.  Containers holding 
suspect or known liquids will be stored on self-containment pallets.  SWBs and steel B25 boxes 
are elevated by design.  Pallets and elevated containers provide protection from potential contact 
with liquids that could be introduced through fire-suppression activities.  Together, these waste 
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management practices and design considerations satisfy the requirements of 20 NMAC 4.1, 
Subpart IX, 270.15(b)(2), (3-1-97), and 20 NMAC 4.1, Subpart V, 264.175(c), (3-1-97). 
 
Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.15(b)(1), (3-1-97), information 
contained in LANL's waste databases will be used initially to verify the absence of free liquids in 
containers.  In addition, some containers received at the Room 9020 CSA will have been 
characterized with RTR or other supplemental analysis as described in Attachment A.2 of LANL 
(1995a) to verify the presence or absence of free liquids within the container. 
 
Containers holding suspect or known free liquids will be stored on self-containment pallets.  The 
self-containment pallets will be constructed of impervious, corrosion-resistant materials compatible 
with the wastes stored and will have the capacity to contain at least 10 percent of the total volume of 
the potential liquid-bearing containers or the volume of the largest potential liquid-bearing container, 
whichever is greater.  Containers will be placed on elevated grates within these pallets to prevent 
contact with potentially accumulated liquids.  Because the Room 9020 CSA is indoors, run-on into 
the CSA from outdoors is not likely to occur.  Positive surface drainage will direct potential run-on 
away from TA-3-29.  Map 2 of the CMR Part A, submitted with this permit modification request as a 
separate document, shows the contours and surface drainage around TA-3-29.  Together, the 
design and operation of the containment system will meet the requirements of 20 NMAC 4.1, 
Subpart V, 264.175(b), (3-1-97), and 20 NMAC 4.1, Subpart IX, 270.15(a)(1)-(a)(4), (3-1-97). 
 
To meet the requirements of 20 NMAC 4.1, Subpart IX, 270.15(a)(5), (3-1-97), any liquids 
accumulated within the self-containment pallets will be removed in a timely manner to prevent 
overflow.  Depending upon the volume of the accumulated liquid, a HEPA vacuum, a portable 
pump, universal sorbents, and/or other methods suitable for retrieval will be used to remove the 
liquid for subsequent sampling and analysis.  The collected liquids and/or sorbents will be 
transferred to compatible containers and sampled for the constituents known to be present in the 
waste or for the appropriate parameters listed in Table 7-3 of the LANL General Part B.  These 
containers will be stored temporarily at TA-3-29 pending analytical results, which will dictate how 
the wastes will be managed. 
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If a sample represents a spill, the sample will be analyzed for the hazardous waste constituents 
known to be components of the source.  In the unlikely event that a spill source cannot be 
identified, the sample will be analyzed for all of the hazardous waste constituents listed in Table 7-3 
of the LANL General Part B.  If the liquids in the self-containment pallets are not a result of a spill 
(e.g., water generated during fire-suppression activities), samples will be analyzed only for the 
potential constituents present in the waste. 
 
All applicable requirements for the storage of ignitable, reactive, incompatible, and certain F-listed 
wastes will be met at the Room 9020 CSA as follows.  If ignitable or reactive wastes are stored in 
the Room 9020 CSA, they will be located at least 50 feet from the facility's property line, as shown 
on Map 2 of the CMR Part A.  Incompatible wastes, if stored, will be segregated during storage 
using self-containment pallets.  Pursuant to the requirements of 20 NMAC 4.1, Subpart V, 
264.177(a) and (b), (3-1-97), no incompatible wastes will be mixed, and no waste will be placed in a 
container that previously held an incompatible waste.  No wastes carrying the EPA Hazardous 
Waste Numbers F020, F021, F022, F023, F026, or F027 will be stored in the Room 9020 CSA.  
Therefore, the requirements of 20 NMAC 4.1, Subpart V, 264.175(d), (3-1-97), are not applicable. 
 
4.2WASTE TYPES AND PACKAGING 
The following sections describe the waste types and packaging for the mixed wastes managed and 
stored in Rooms 9010 and 9020 at TA-3-29.  If any of the containers used in the packaging of the 
waste are overpacked in SWBs, no sealed liner bags are used in the SWBs.  This information is 
from "TRUPACT-II Content Codes (TRUCON)," (DOE, 1989).  The waste streams are also 
identified by LANL Item Description Codes (IDC), as described in Attachment A.2 of LANL (1995a). 
 
4.2.1Concreted/Stabilized Aqueous Waste (IDCs 002 and 003) 
Aqueous effluent from plutonium processing is treated by chemical precipitation and/or vacuum 
filtration.  The resultant TRU sludge is mixed with cement.  The final cemented waste monolith is 
produced by tumbling 55-gallon drums containing empirically determined quantities of sludge, 
cement, vermiculite, and sodium silicate. 
 
The waste is placed into a 55-gallon drum.  An open (not taped) 5-mil polyethylene sleeve is 
installed in the drum for contamination control while adding the sludge.  After the drum is filled, the 
sleeve is folded over within the drum and the drum is then sealed. 
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4.2.2Solidified Inorganic/Organic Process Solids Waste (IDC 006) 
The solidified process solids waste consists of aqueous effluent and leached solids from plutonium 
processing immobilized in cement.  Solidified process solids include process residue from 
evaporator bottoms and other discardable solutions, process-leached solids, ash, filter cakes, salts, 
metal oxides, and process fines.  These are immobilized in cement to form a noncorrosive solid 
matrix in 55-gallon drums or 1-gallon cans.  The 1-gallon cans are packaged in 55-gallon drums.  
The packaging within the drum includes a 1/16-inch lead sheet, which serves as radioactivity 
shielding, a 5-mil polyethylene bag, and a 12-mil polyvinyl chloride (PVC) bag enclosing any cans.  
All bag closures are by the twist-and-tape method. 
 
In the 55-gallon cement fixation process, the waste is mixed with a cement powder in a 
1/8-inch-thick polyethylene mixing container to form a noncorrosive solid monolith.  The packaging 
within the drum includes a 1/16-inch lead shielding sheet and two 12-mil PVC bags.  The inner 
PVC bag contains the mixing container.  One or more two-inch-thick styrofoam disks are placed on 
top of the 12-mil outer bag as bracing for the top lead disk.  All bag closures are by the 
twist-and-tape method. 
 
4.2.3Combustible Waste (IDC 004) 
Combustible waste solids, including plastic and cellulose-based waste, are generated from 
radioactive material operations.  The waste stream includes paper, rags, plastic, rubber tubing, 
gloves, and plastic vials.  Waste is placed either directly in a 55-gallon drum or with a maximum of 
two layers of 5-mil polyethylene bags.  All bag closures are by the twist-and-tape method. 
 
4.2.4TRU Metal Waste (IDC 001 and 005[LM]) 
TRU metal waste is generated from plutonium processing and consists of material such as motors, 
pumps, tools, and process equipment.  The waste may contain a small amount of combustible 
waste.  The waste is packaged in a maximum of 4 layers of plastic bagging prior to placement into 
SWBs.  A 12-mil PVC sleeve is used as a bag-out bag with one end sealed directly to the inside of 
the SWB body.  All bag liners are sealed by taping along the folds. 
 
4.2.5TRU Graphite Waste (IDC 005[P2G]) 
TRU graphite waste is generated from plutonium processing and consists primarily of discarded 
graphite mold and furnace equipment from plutonium-casting operations.  Graphite waste is 
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placed in tin or stainless-steel cans, which are placed in 2 to 3 layers of plastic bags in 55-gallon 
drums.  The drum liner bags are 5-mil PVC.  Each bag is sealed by the twist-and-tape method. 
 
4.2.6TRU Glass Waste (IDC 005[LG]) 
TRU glass waste consists of discarded labware, windows, and bottles generated from plutonium 
processing.  The waste is packaged in tin or stainless-steel cans and bagged-out in one layer of 
plastic prior to placement in 55-gallon drums.  The drum is lined with two 5-mil polyethylene bags, 
and all bag closures are by the twist-and-tape method. 
 
4.2.7TRU Pyrochemical Salt Waste (IDC 005[P2S]) 
TRU pyrochemical salt waste consists of used chloride salts from pyrochemical processes, such as 
electrorefining and molten salt extraction.  The waste is packaged in tin or stainless-steel cans and 
bagged-out in one layer of plastic prior to placement in 55-gallon drums.  The drum is lined with two 
5-mil polyethylene bags, and all bag closures are by the twist-and-tape method. 
 
4.3WASTE MANAGEMENT PRACTICES [20 NMAC 4.1, Subpart V, Part 264, Subpart I] 
The following sections provide an overview of the general operations and process information that 
are applicable to both of the CSAs addressed in this permit modification request.  This overview 
includes a discussion of container types and labeling practices; storage configuration; handling and 
inspection procedures; and precautions taken when handling or storing incompatible, ignitable, or 
reactive wastes.  This information is submitted to fulfill the requirements of 20 NMAC 4.1, Subpart 
V, Part 264, Subpart I, (3-1-97). 
 
4.3.1Container Types and Labeling 
Containers that may be used to store TRU mixed waste at the CSAs addressed in this permit 
modification request include 30-, 55-, 83-, 85-, and 110-gallon steel drums; steel SWBs; metal 
overpack boxes; steel B25 boxes; and various other small containers.  Some mixed waste 
containers may be vented.  The vented containers have carbon composite filters that allow gases 
(e.g., hydrogen), if any, to be released but that prevent the release of airborne particulates. 
 
The most common drum used for storage is the 55-gallon drum.  The standard drum in use is 
constructed of 16-gauge steel and has an inner diameter of approximately 22 inches and a usable 
inside height of approximately 33 inches.  There are two different types of SWBs used for storage.  
One type is constructed of 14-gauge steel and has rounded ends.  It measures 52 by 69 by 36 
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inches, has continuous welds on all four sides and on the bottom, and has a closed-cell neoprene 
lid gasket.  After waste is placed into the container, the lid is bolted on.  The second type of SWB 
is also constructed of 14-gauge steel but is rectangular in shape.  Its dimensions are 56 by 72 by 
37 inches.  It has continuous welds on all four sides and on the bottom and has a lid that is 
clamped in place and then welded.  The metal overpack boxes vary in size and have continuous 
welds both inside and outside on all four sides and on the bottom.  The lid gasket is made of 
closed-cell neoprene and can be strapped closed or clipped down.  The metal overpack boxes are 
elevated by design with risers for ease in handling.  B25 boxes are constructed of 16-gauge 
welded carbon steel, are a standard size of 4 by 4 by 6 feet, and are elevated by design.  All B25 
boxes have a rubber gasket with a bolt-on, clip-pinned, or hinged lid. 
 
Overpacks may be used when a container's integrity is suspect or if cracks or leaks are observed.  
Eighty-five-gallon drums are commonly used to overpack 55-gallon drums and 110-gallon drums 
may be used to overpack 85-gallon drums.  The 85-gallon overpacks are constructed of 16-gauge 
steel, at a minimum.  Universal sorbent is generally added to the interior of the overpack.  The lid 
is secured to the overpack with a 12-gauge bolt ring complete with a 5/8-inch closure bolt.  
Rounded-end SWBs will be used to overpack drums of various sizes that contain TRU mixed 
waste. 
 
All waste containers are labeled with an identification number in the form of a barcode that 
corresponds to a number in LANL's waste inventory database.  This database is composed of 
information supplied by the generator prior to storage and by waste management personnel after 
the waste has been received.  This information includes the waste generator, the available waste 
characterization information, the packaging, the waste certification, the receiving site, and the 
storage location.  In addition to an identification number, all containers are labeled with a 
hazardous waste label, and the appropriate EPA Hazardous Waste Numbers.  Containers holding 
mixed waste are also labeled with a radioactive material tag.  All containers will be clearly marked 
to identify contents and the date each period of accumulation begins.  Crates and boxes are 
labeled on a minimum of two sides.  When waste containers are moved during storage, their waste 
package identification numbers (barcode), origin and destination, and package changes (e.g., 
overpack volume, overpack dimensions) will be documented.  The waste inventory database will 
then be updated to reflect any new information. 
 
4.3.2Storage Configuration 
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Storage configurations are dependent upon facility throughput, size constraints, and by the 
chemical and radiological characteristics of the waste in storage at any one time.  The storage 
capacity requested for the CSAs addressed in this permit modification request reflects the volume 
necessary to support maximized storage of waste drums.  The current STTP activities in 
Room 9010 are contained within the enclosures described in Section 4.1.2.  Unauthorized 
personnel are not allowed to enter the enclosures.  Adequate space is maintained around each 
test stand to allow for inspection of all containers.  Incompatible waste streams are stored in 
separate containment systems or stands to ensure that commingling of wastes will not occur in the 
event the containers are breached. 
 
Whenever waste is stored in the Room 9020 CSA, it will be positioned in an area that is removed 
from the location of any worker activity or traffic that is unrelated to the management of the waste.  
Security posts and a chain will be used to alert workers to the presence of waste containers in 
Room 9020.  Adequate aisle space will be maintained around each pallet to allow for inspection of 
all containers.  A minimum space of 28 inches will be maintained between rows of containers in the 
Room 9020 CSA.  However, whenever incompatible wastes are stored, separate self-containment 
pallets will be used to keep the wastes segregated to ensure commingling of wastes will not occur in 
the event a container is breached.  Stacking of containers will not exceed two levels in the 
Room 9020 CSA. 
 
4.3.3Handling and Inspection [20 NMAC 4.1, Subpart V, 264.171, 264.173, and 264.174] 
As required by 20 NMAC 4.1, Subpart V, 264.171, (3-1-97), any container that is not in good 
condition (e.g., severe rusting, apparent structural defects) is overpacked or the wastes are 
repackaged in containers that are in good condition prior to storage.  All containers are kept closed 
during storage in accordance with 20 NMAC 4.1, Subpart V, 264.173(a), (3-1-97), except when 
waste is added to or removed from the container or when a container's contents need to be 
repackaged.  Containers are handled and stored at all times in a manner that will not rupture a 
container nor cause it to leak, as required by 20 NMAC 4.1, Subpart V, 264.173(b), (3-1-97). 
 
Inspections will be performed at each CSA according to the schedule in Section 6.0 of the LANL 
General Part B.  The purpose of the inspections is to identify leaking containers, deterioration of 
containers, and loss of integrity of the containment system, as required by 20 NMAC 4.1, Subpart V, 
264.174, (3-1-97).  The inspections include checking the structural integrity of the steel drums and 
boxes (e.g., for bulging) and the crates (e.g., for warping).  Refer to Section 6.0 of the LANL 
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General Part B for more detailed information regarding inspection requirements and how they are 
met. 
 
4.3.4Ignitable, Reactive, and Incompatible Wastes [20 NMAC 4.1, Subpart V, 264.17(a), 264.176, 

and 264.177] 
In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.176, (3-1-97), containers 
holding ignitable or reactive waste will be stored at least 50 feet from the facility's property line (refer 
to Map 2 of the CMR Part A).  All ignitable and reactive wastes are also protected from sources of 
ignition or reaction, in accordance with 20 NMAC 4.1, Subpart V, 264.17(a), (3-1-97).  No smoking 
is allowed.  "No Smoking" signs are conspicuously placed wherever there is a potential hazard 
from ignitable or reactive waste, as required by 20 NMAC 4.1, Subpart V, 264.17(a), (3-1-97).  In 
addition, most mechanical equipment operated within each CSA is grounded to minimize the 
potential for sparking and accidental ignition. 
 
Incompatible wastes will be kept separated during storage at the CSAs.  LANL has a system in 
place that assigns codes to TRU mixed waste streams based on the chemical and physical 
properties of the waste.  Containers of TRU mixed wastes will be segregated according to their 
assigned waste code and generator location.  No incompatible wastes will be mixed, and no 
wastes will be placed in containers that previously held incompatible wastes, as required by 
20 NMAC 4.1, Subpart V, 264.177(a) and (b), (3-1-97), and 20 NMAC 4.1, Subpart IX, 270.15(d), 
(3-1-97).  Pursuant to the requirements of 20 NMAC 4.1, Subpart V, 264.172, (3-1-97), only 
containers made of or lined with materials that will not react with and are otherwise compatible with 
the waste to be stored will be used for storage at these CSAs. 
 
4.4RECORDKEEPING AND REPORTING REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, 

Subpart E] 
The various recordkeeping and reporting requirements applicable to all units at LANL and 
addressed in a Part B permit application or permit modification request are detailed in Section 4.0 of 
the LANL General Part B.  In addition, Section 4.0 of the LANL General Part B presents 
information regarding the contents of the operating record for the facility and additional reports. 
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 5.0  PROCEDURES TO PREVENT HAZARDS 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.14(b)(4), 270.14(b)(8), 270.14(b)(9), 270.14(b)(19)(viii), and 270.15, (3-1-97), and 
20 NMAC 4.1, Subpart V, Subparts B, C, and I, (3-1-97).  In accordance with 20 NMAC 4.1, 
Subpart V, 264.31, (3-1-97), the container storage areas (CSA) addressed in this permit 
modification request are designed and operated to minimize the possibility of fire, explosion, or 
unplanned releases of hazardous constituents to any environmental medium.  The following 
subject areas are addressed in this section: security; preparedness and prevention requirements; 
preventive procedures, structures, and equipment; precautions for ignitable, reactive, or 
incompatible wastes; and organic air emission standards. 
 
5.1SECURITY [20 NMAC 4.1, Subpart IX, 270.14 (b)(4) and 270.14(b)(19)(viii); 20 NMAC 4.1, 

Subpart V, 264.14] 
Security at Technical Area (TA) 3, Building 29 (TA-3-29), the Chemistry and Metallurgy Research 
(CMR) Building, is maintained with physical and administratively-controlled barriers.  These 
barriers prevent the unknowing entry and minimize the possibility for unauthorized entry of persons 
or livestock into the areas and thus satisfy the requirements of 20 NMAC 4.1, Subpart V, 264.14(a) 
and 264.14(b)(2), (3-1-97). 
 
Eight-foot-high chain-link security fences with barbed wire at the top surround the entire perimeter 
of TA-3-29.  Pursuant to the requirements of 20 NMAC 4.1, Subpart V, 264.14(c), (3-1-97), 
bilingual (i.e., English and Spanish) warning signs are also posted at the entrances to each area 
managing mixed waste and can be seen from any approach to these areas.  The legends on the 
signs indicate "Danger: Hazardous Waste Storage Area" and "Unauthorized Persons Keep Out."  
The signs are legible from a distance of 25 feet. 
 
There are four entry gates through the security fence at TA-3-29.  A fire access and shipping gate 
is located south of TA-3-29 and is routinely closed and locked.  When the gate is opened for 
shipments of material or waste, personnel are present at the gate to limit egress by unauthorized 
persons.  One combined pedestrian and vehicular entry gate manned by security personnel is 
located at the northwest corner of the building fence line.  Another pedestrian gate manned by 
security personnel is located at the southeast corner of the building fence line, which also controls 



 Document: LANL TA-3-29 Permit Mod  
 Revision No.: 0.0  
 Date: May 1997  
 

 

 
 
 5-2 

access to a double vehicular gate from the parking area south of the building.  Protection 
Technology Los Alamos (PTLA) security personnel are present at these gates during operational 
hours to limit egress by unauthorized persons. 
 
Outside doors to the main wings of TA-3-29 are always locked.  Access for visitors to the 
operational portion of the building is controlled through a manned security station in the east side 
lobby and another on the west side of the building.  Roll-up doors to the building can only be 
opened from inside the building and are also locked; opening these doors must be coordinated with 
PTLA security personnel.  The building site is patrolled by PTLA security personnel during 
nonoperational hours to ensure that the gates are locked and that unauthorized entry has not 
occurred.  The security fence is also inspected weekly by on-site personnel and repairs are made 
as necessary.  In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(19)(viii), (3-1-97), the 
locations of the security fences, access gates, and guard and entry stations at TA-3-29 are shown 
on Figure 5-1. 
 
5.2PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, 

Subpart C] 
The following sections present how operations at the TA-3-29 CSAs comply with the preparedness 
and prevention requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart C, (3-1-97).  
Communication and alarm equipment available to any location at Los Alamos National Laboratory 
(LANL) is presented in Section 7.0 of the LANL General Part B (LANL, 1996a).  A summary list of 
the emergency equipment available for use at the CSAs addressed herein is included as 
Attachment 7-1 of this permit modification request. 
 
5.2.1Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
The CMR Building (TA-3-29) is equipped with an audible alarm system to alert personnel to 
evacuate the area.  The alarm system may be activated by using fire alarm pull stations.  The 
building also has a public address system for announcing fires or evacuations.  Telephones with 
paging capabilities are located throughout TA-3-29.  Paging telephones are used to page on-site 
personnel and may be used in the event of an emergency to communicate the location and nature 
of hazardous conditions to personnel in the area.  The alarm system is interrupted when the paging 
telephone system is activated to allow personnel to hear the announcement.  Personnel working in 
Rooms 9010 and 9020 can also use these phones to summon assistance from local emergency 
response teams in case of emergency. 
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Room 9010, the Actinide Source-Term Waste Test Program (STTP) enclosures in Room 9010, and 
Room 9020 have wet-pipe sprinkler systems that are equipped with fusible-link heads that actuate 
at 212 degrees Fahrenheit.  The sprinkler flows are monitored to automatically initiate a fire alarm.  
The building is also equipped with fire extinguishers and pull stations in Rooms 9010 and 9020.  
Depending on the size of a fire and the fuel source, fire extinguishers may be used by on-site 
personnel.  However, LANL policy encourages immediate evacuation of the area and notification 
of appropriate emergency personnel.  The fire alarm control panel continuously monitors all 
fire-suppression and detection systems and transmits signals to the Los Alamos County Fire 
Department through LANL's central alarm system (see Section 7.0 of the LANL General Part B). 
 
Fire hydrants installed according to National Fire Protection Association standards are located 
around the outside of TA-3-29, as shown on Figure 5-2.  Water is supplied to the fire hydrants by a 
municipal water system through 8-inch pipes at an adequate volume and pressure (i.e., 200 gallons 
per minute and 90 pounds per square inch static pressure) to supply a water hose in the event of a 
fire. 
 
Spill centers are located at the south end of Room 9010 and in the STTP enclosures.  They contain 
sorbent pillows, safety glasses, and gloves.  Trained personnel may use this equipment to mitigate 
small containable spills when they are certain their actions will not put themselves or others at risk.  
Personnel decontamination equipment available includes safety showers and emergency 
eyewashes in the enclosures in Room 9010.  Personnel working in Room 9020 have access to the 
eyewashes in the Room 9010 enclosures and a safety shower and emergency eyewash in Room 
9030.  The buddy system will always be employed when containers are actively managed in 
Rooms 9010 and 9020 to assure that the eyewash can be reached in an emergency.  Material 
Safety Data Sheets provide useful exposure information and are available in Room 9010 and 
outside Room 9130 at TA-3-29. 
 
5.2.2Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33] 
All the communications and alarm systems and the fire protection, spill control, and 
decontamination equipment described above are tested and/or maintained according to the 
inspection schedule detailed in Section 6.0 of the LANL General Part B.  The frequency of 
inspection is adequate to assure proper operation in the event of an emergency.  Repair and 
replacement of emergency equipment are performed as required. 
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5.2.3Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 
Whenever waste is being handled at the CSAs at TA-3-29, all personnel involved have immediate 
access to internal alarms or telephones in Rooms 9010 and 9020 either directly or through visual or 
voice contact with another individual.  In the event of an emergency, this communication 
equipment allows personnel to contact the operating group management, the Emergency 
Management and Response Office, and/or the Central Alarm Station operator (refer to Section 
7.2.2 of the LANL General Part B).  In addition to the communications and alarm systems 
described in Section 5.2.1, on-site personnel may carry pagers, two-way radios, and/or cellular 
telephones so that they can contact or be contacted by on-site and LANL emergency support 
personnel at all times. 
 
5.2.4Aisle Space Requirements [20 NMAC 4.1, Subpart V, 264.35] 
Where applicable, aisle space between waste containers at the TA-3-29 CSAs will be a minimum of 
28 inches to provide access for inspection purposes and to allow the unobstructed movement of 
personnel and fire protection, spill control, and decontamination equipment in the event of an 
emergency.  The specific waste storage method and configurations for the areas are described in 
Section 4.3.2 of this permit modification request. 
 
5.2.5Support Agreements with Outside Agencies [20 NMAC 4.1, Subpart V, 264.37(a)] 
Information on support agreements with outside agencies, as required by 20 NMAC 4.1, Subpart V, 
264.37(a), (3-1-97), is presented in Section 5.0 of the LANL General Part B. 
 
5.3PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [20 NMAC 4.1, Subpart IX, 

270.14(b)(8)] 
A description of the preventive procedures, structures, and equipment at the TA-3-29 waste 
management areas is presented below.  This information is provided in accordance with the 
requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(8), (3-1-97).  Adherence to the procedures 
and proper use of the structures and equipment will help to prevent hazards and exposure to 
personnel and releases to the environment. 
 
Trucks conforming to LANL specifications for Type B shipments requiring road closures are used to 
transport transuranic (TRU) mixed waste containers to TA-3-29 for storage and processing.  The 
STTP waste drums are moved with individual multi-wheel dollies set into the bottom of the drums.  
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STTP liter-scale test containers are moved with specialized fixtures referred to as "six-packs".  The 
packaged wastes will be unloaded by hydraulic lift onto the ground and moved into the south 
entrance of Wing 9 of TA-3-29.  An electric, riding lift truck equipped with a blunt-ended drum 
grappler may be used to unload drums from the delivery truck one at time.  The drum grapplers will 
be equipped with blocks to prevent drums from being damaged.  Metal standard waste boxes 
(SWB) and other large containers will be handled with a diesel forklift.  Hand trucks or dollies will be 
used to move waste containers from the loading area to the CSAs.  Should a spill occur during 
waste handling activities, management of the spill and/or residual material will be performed in 
accordance with the contingency plan (see Section 7.0 of the LANL General Part B). 
 
The methods used to move drums at or in the CSAs will be selected based on the type of structure 
on which the drum is located.  Drums on dollies will be moved manually.  Drums located on 
secondary containment pallets will be moved using lift trucks equipped with drum grapplers.  
Drums containing liquids will only be set on dollies for placement at process equipment stations.  
The lift trucks will also be used to return drums from dollies to secondary containment pallets.  A 
forklift will be used to move SWBs.  The use of proper handling equipment, appropriate to a 
container's size and weight, helps to prevent hazards while moving containers within the CSAs.  All 
damaged containers (e.g., severely corroded drums) are repaired or overpacked or the wastes are 
repackaged in new containers before being stored at any of the CSAs. 
 
Runoff of mixed waste from the CSAs to other areas of the facility or to the environment will be 
prevented.  Engineered secondary containment is present in the enclosures in Room 9010, and 
self-containment pallets will be used in Rooms 9010 and 9020 where potential liquid-bearing 
containers may be stored.  All secondary containment systems will have sufficient capacity to 
contain at least 10 percent of the volume of potential liquid-bearing containers or the volume of the 
largest container, whichever is greater, pursuant to the requirements of 20 NMAC 4.1, Subpart V, 
264.175(b)(3), (3-1-97).  Liquids resulting from leaks or spills that may accumulate in the 
secondary containment systems or in the self-containment pallets will be collected into a container 
using a high-efficiency particulate air vacuum, a pump, and/or sorbents, depending on the volume 
of accumulated liquid.  Accumulated liquids will be removed in a timely manner to prevent 
overflow. 
 
Run-on to the self-containment systems will be prevented because the CSAs at TA-3-29 are 
located inside the building.  In addition, positive surface drainage will direct potential run-on away 
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from the building.  Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19)(xi), 
(3-1-97), Map 2 of the CMR Part A shows the contours and surface drainage around TA-3-29. 
 
For several reasons, it is not anticipated that there will be any impact to groundwater or other water 
supplies as a result of waste-handling operations at TA-3-29.  The CSAs are located inside the 
building and any material spilled during waste management activities will be remediated pursuant to 
the appropriate contingency plan as part of normal operations.  In addition, potential liquid-bearing 
wastes will be stored in secondary containment systems or on self-containment pallets.  All water 
supply lines are under pressure and are equipped with backflow prevention devices to prevent 
contamination of these lines during emergencies.  The depth to the regional aquifer at TA-3 is 
approximately 1,100 feet (Purtymun, 1984).  Geologic units underlying similar waste management 
units at TA-54 include layers of unsaturated volcanic tuff and ash, the moisture content of which 
ranges from 0.2 to 2.0 percent by weight (IT, 1987).  This moisture content is insufficient for direct 
moisture migration through the Bandelier Tuff.  Thus, no impact to groundwater is expected due to 
the release of the wastes managed at these units. 
 
To prevent undue exposure of personnel to mixed waste, appropriate personal protective 
equipment (PPE) will be worn by personnel working at the TA-3-29 CSAs.  Normal Wing 9 apparel 
consists of labcoats or coveralls and safety booties.  While working with waste containers, 
coveralls, steel-toed shoes, and rubber gloves will be used, as appropriate.  A Radiological Control 
Technician will provide guidance on additional PPE to be worn while working with mixed waste 
containers.  Hard hats will be worn while heavy equipment is being operated. 
 
Releases to the atmosphere are not anticipated at the CSAs at TA-3-29 because containers are 
kept closed during storage.  The only exception to this practice is when, upon inspection, it is 
determined that containers currently in storage need to be overpacked or repackaged in new 
containers.  Daily inspections are conducted to ensure the integrity of all stored containers.  
Continuous air monitors (CAM) will be located in the CSAs and, in the event of an unexpected 
release, all personnel located in the area would be notified to evacuate immediately. 
 
Electrical power is supplied to TA-3-29 by a 13.8 kilovolt distribution line through an underground 
conduit to an on-site substation that provides distribution to the facility.  Supplied power is used to 
operate CAMs and other electrical equipment in the building.  In the event of a power failure, 
operations in the building would cease and personnel would exit the facility.  Operations in CSAs 
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would be discontinued temporarily if electrical power was not restored quickly or if container 
handling equipment failed.  However, neither a power outage nor an equipment failure would affect 
containment at any of these CSAs. 
 
5.4PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE, REACTIVE, OR 

INCOMPATIBLE WASTE [20 NMAC 4.1, Subpart IX, 270.14(b)(9), 270.15(c) and (d); 20 
NMAC 4.1, Subpart V, 264.17, 264.176, and 264.177] 

This section provides a description of the precautions used to prevent accidental ignition or reaction 
of ignitable, reactive, or incompatible wastes at the TA-3-29 CSAs.  If ignitable and/or reactive 
wastes (e.g., discarded materials contaminated with ignitable spent solvents, reactive metal debris) 
are stored in containers at any of the CSAs, the containers will be located at least 50 feet from the 
facility's property line at all times (refer to Map 2 of the CMR Part A) and will be protected from 
sources of ignition or reaction.  Most mechanical equipment operated within the areas is grounded 
to minimize the potential for sparking by dissipating static charges.  Smoking is not allowed within 
either of the CSAs.  "No Smoking" signs are conspicuously placed wherever there is a potential 
hazard from ignitable or reactive waste, as required by 20 NMAC 4.1, Subpart V, 264.17(a), 
(3-1-97).  Together, these measures meet the requirements of 20 NMAC 4.1, Subpart V, 264.17(a) 
and (b) and 264.176, (3-1-97). 
 
Incompatible wastes, if any, will be kept segregated during storage, as described in Section 4.3.4.  
In addition, no incompatible wastes will be mixed, and no waste will be placed in a container that 
previously held an incompatible waste, as required by 20 NMAC 4.1, Subpart V, 264.177(a) and 
(b), (3-1-97), and 20 NMAC 4.1, Subpart IX, 270.15(d), (3-1-97).  Any incompatible liquid-bearing 
solid wastes (e.g., dewatered sludges) will be stored on self-containment pallets to meet the 
requirements of 20 NMAC 4.1, Subpart V, 264.177(c), (3-1-97).  Only containers made of or lined 
with materials that will not react with and are otherwise compatible with the waste to be stored will 
be used for storage at the CSAs addressed in this permit modification request. 
 
5.5ORGANIC AIR EMISSION STANDARDS 
Hazardous wastes are potentially subject to the Code of Federal Regulations, Title 40 (40 CFR), 
Part 264, Subpart CC, standards for volatile organic emissions after December 6, 1996.  
Subpart CC standards for containers, as currently set forth by the U.S. Environmental Protection 
Agency (59 Federal Register 62896), require that containers be covered so that there are no 
detectable emissions. 
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The waste management units addressed in this permit modification request will be used to store 
TRU mixed wastes.  Mixed wastes are currently exempt from the organic air emission standards.  
Therefore, the 40 CFR, Part 264, Subpart CC, standards are not applicable to the CSAs included in 
this permit modification request. 
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 6.0  INSPECTION PLAN 
 
General inspection schedules and requirements applicable to the mixed waste container storage 
areas at Technical Area (TA) 3, Building 29, are addressed in Section 6.0 of the Los Alamos 
National Laboratory (LANL) General Part B (LANL, 1996a). 
 
6.1INSPECTION AND MONITORING FOR UNITS SUBJECT TO SUBPART CC 

REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, Subpart CC, 264.1088] 
Hazardous wastes are potentially subject to the Code of Federal Regulations, Title 40 (40 CFR), 
Part 264, Subpart CC, standards for volatile organic emissions after December 6, 1996.  
Subpart CC standards for containers, as currently set forth by the U.S. Environmental Protection 
Agency (59 Federal Register 62896), require that containers be covered so that there are no 
detectable emissions. 
 
The waste management units addressed in this permit modification request will be used to store 
transuranic mixed wastes.  Mixed wastes are currently exempt from the organic air emission 
standards.  Therefore, the 40 CFR, Part 264, Subpart CC, standards are not currently applicable to 
the container storage areas included in this permit modification request. 
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 7.0  CONTINGENCY PLAN 
 
In the event of an emergency at the container storage areas at Technical Area (TA) 3, Building 29 
(TA-3-29), the Los Alamos National Laboratory (LANL)-wide contingency plan presented in 
Section 7.0 of the LANL General Part B (LANL, 1996a) will be implemented.  Figure 7-1 depicts 
the evacuation routes for Rooms 9010 and 9020 at TA-3-29, and shows the muster area at the 
south end of TA-3-29.  In addition, a listing of emergency equipment available for use in 
Rooms 9010 and 9020 at TA-3-29 is included as Attachment 7-1 of this document. 
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 Attachment 7-1 
 
 Emergency Equipment 
 
 
Emergency equipment available for use in Rooms 9010 and 9020 at Technical Area (TA) 3, 
Building 29 (TA-3-29): 
 
FIRE CONTROL EQUIPMENT: 
 
 Fire extinguishers 
  Locations: 
  1 ABC dry-chemical-type fire extinguisher in Room 9010 
  1 ABC dry-chemical-type fire extinguisher in Room 9020 
 
  Description of General Capabilities: 
The fire extinguishers have a 10-pound minimum capacity and may be used by any employee in the 

event of a small fire. 
 
 Fire hydrants 
  Locations: 
Nine fire hydrants are located around the outside perimeter of Building 29.  The nearest fire 

hydrants to Rooms 9010 and 9020 are located on the south side of Wing 9 and west of 
Wing 5. 

 
  Description of General Capabilities: 
The fire hydrants will supply water at adequate volume and pressure to satisfy the requirements of 

the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Part V, 264.32, (3-1-97). 
 
 Fire alarm pull boxes are located in Rooms 9010 and 9020. 
 Sprinkler systems are located in Room 9010 and 9020. 
 Automatic thermal alarm systems are located in Rooms 9010 and 9020. 
 
  Description of General Capabilities: 
Manually operated fire alarms may be activated by any employee in the event of fire to notify the 

Central Alarm Station.  Automatic sprinkler systems maximize fire suppression in the 
event of a fire. 

 
SPILL CONTROL EQUIPMENT 
 
 Absorbent is kept in Room 9010. 
 
  Description of General Capabilities: 
  Absorbent is used in the event of a small spill. 
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Emergency equipment available for use in Rooms 9010 and 9020 at TA-3-29 (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones (Centrex and private lines) are located in the north Actinide Source-Term Waste Test 

Program (STTP) enclosure of Room 9010 and in Room 9020.  Personnel also have access to 
two-way radios. 

 
 Alarms: 
  Evacuation alarm is a pulsating sound over the public address system. 
  Fire alarm is a double slow-whoop sound. 
 
  Description of General Capabilities: 
Telephones are used for internal and external communication and have paging capabilities.  

Two-way radios allow personnel to maintain contact with various operations personnel 
and may be used to request emergency personnel and equipment, if necessary.  The 
evacuation and fire alarms are used to alert personnel in the area. 

 
DECONTAMINATION EQUIPMENT: 
 
Safety showers and emergency eyewashes are available in the two enclosures in Room 9010 and 

in Room 9030. 
 
Material Safety Data Sheets (MSDS) are available in Room 9010 and outside Room 9130. 
 
  Description of General Capabilities: 
The safety showers and eyewashes may be used by personnel who receive a chemical splash to 

the skin or eyes.  Specific MSDSs should be obtained prior to working with hazardous or 
mixed waste to determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
 Self-contained breathing apparatus are available in Room A130 (Administrative wing). 
 Room 9102 is a change room with protective clothing available. 
Full-mask negative pressure respirators are located in the hallway outside of Room 9104; 

radioactive particulate filters are available. 
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Emergency equipment available for use in Rooms 9010 and 9020 at TA-3-29 (Continued): 
 
OTHER: 
 
See Attachment 7-1 of the LANL General Part B for equipment available in the Hazardous Materials 

Response Group vehicles and trailers. 
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 8.0  PERSONNEL TRAINING PLAN 
 
Personnel working at the container storage areas at Technical Area (TA) 3, Building 29, will be 
trained appropriately, as discussed in Section 8.0 of the Los Alamos National Laboratory (LANL) 
General Part B (LANL, 1996a). 
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 9.0  CLOSURE PLAN 
 
This section describes the activities necessary to close the mixed waste container storage areas 
(CSA) at Technical Area (TA) 3, Building 29 (TA-3-29), addressed in this permit modification 
request.  The activities detailed in this section are included to address the closure requirements 
specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.14(b)(13), (3-1-97), and 20 NMAC 4.1, Subpart V, Part 264, Subpart G, (3-1-97).  
This closure plan addresses closure procedures specific to the CSAs.  Closure will be conducted in 
accordance with the schedule presented in Table 9-1.  One or more CSA may be closed at any 
given time. 
 
General closure information applicable to all hazardous and mixed waste units at Los Alamos 
National Laboratory (LANL) and general sampling and analytical procedures to be used during 
closure activities are presented in Section 9.0 of the LANL General Part B (LANL, 1996a). 
 
9.1CLOSURE PROCEDURES FOR THE TA-3-29, ROOMS 9010 AND 9020, CONTAINER 

STORAGE AREAS [20 NMAC 4.1, Subpart V, 264.112, 264.114, and 264.178] 
The TA-3-29, Rooms 9010 and 9020 mixed waste CSAs are located on the basement floor of Wing 
9 of the Chemistry and Metallurgy Research (CMR) Building.  These CSAs will be used to store 
drums, containers of various sizes, standard waste boxes (SWB), and steel B25 boxes containing 
transuranic (TRU) mixed waste.  Figure 9-1 shows the location of TA-3-29 at LANL; the locations 
of the Rooms 9010 and 9020 CSAs within TA-3-29 are shown on Figure 9-2.  Detailed information 
on these CSAs is presented in Section 4.1 of this permit modification request. 
 
9.1.1Estimate of Maximum Waste in Storage 
The maximum inventory of waste in storage at any time at the CSAs in TA-3-29, Rooms 9010 and 
9020, is estimated at 11,200 gallons and 5,300 gallons, respectively. 
 
9.1.2Description of Waste 
TRU mixed waste to be stored in the TA-3-29, Rooms 9010 and 9020 CSAs is generated during 
research activities, processing and recovery operations, and decontamination and 
decommissioning operations primarily at TA-3, TA-21, TA-50, and TA-55.  The wastes are 
classified as mixed wastes because Resource Conservation and Recovery Act 
(RCRA)-characteristic and/or -listed wastes are or may be present in the waste along with a 
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radioactive component. 
 
9.1.3Removal of Waste 
All wastes will be removed from the CSA to be closed prior to the initiation of closure activities.  
Containers will be removed from each storage area primarily with forklifts.  Small containers may 
be handled manually or with dollies.  All containers will be placed onto flatbed trucks or trailers for 
transport.  All appropriate shipping papers will accompany the wastes during transport.  
Containers holding RCRA-regulated mixed wastes will be moved to an approved on-site facility or 
permitted off-site treatment and/or disposal facility. 
 
9.1.4Closure Procedures and Decontamination 
To the extent possible, all contaminated structures and equipment at the CSAs addressed in this 
closure plan will be decontaminated.  Structures, equipment, and media that cannot be 
decontaminated will be containerized and managed in compliance with appropriate regulations.  
All sampling conducted during closure and decontamination will be done in accordance with quality 
assurance/quality control (QA/QC) procedures (see Section 9.1.8 of the LANL General Part B). 
 
Before proceeding with any closure activities, the CSAs will be surveyed for radiological 
contamination.  Personal protective equipment (PPE) and monitoring requirements will be 
determined by LANL's Health Physics Operations (ESH-1) and Industrial Hygiene and Safety 
(ESH-5) groups following a field inspection.  Radiation and chemical monitoring will occur 
throughout closure activities.  If any contamination is found, the contaminated materials, 
equipment, or structures will be decontaminated (if possible) or containerized and taken to an 
approved storage location at LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and will follow good hygiene practices to protect themselves from exposure to mixed waste.  The 
level of PPE that will be required will depend upon the levels of radiological and/or chemical 
contamination that are detected, if any.  If ESH-1 and ESH-5 surveys do not indicate detectable 
contamination levels, minimum PPE requirements will consist of coveralls, steel-toed boots, and 
safety glasses or face shields.  If an overhead danger is present, a hard hat will be worn.  All 
workers involved in closure activities will be required to have training and medical monitoring.  
Contaminated PPE will either be decontaminated or managed in compliance with appropriate 
regulations. 
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Before decontamination activities begin, samples of the clean water and detergent (wash water) 
solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 
parameters listed in Table 9-2.  The analytical results from these samples will be used to provide a 
baseline for decontamination verification. 
 
Prior to decontamination of the main surfaces of the CSA, any portable equipment to be removed 
from the area will be wiped down with wash water solution.  This may include equipment such as 
self-containment pallets, wooden pallets, and miscellaneous equipment (e.g., the Room 9010 
enclosures).  Portable berms will be used, when necessary, to provide containment for the used 
wash water.  After the washdown process, the used wash water will be collected, transferred to 
containers, sampled, and analyzed for the parameters in Table 9-2.  If the used wash water is 
nonhazardous and nonradioactive, it will be managed appropriately in accordance with LANL 
policy.  Otherwise the used wash water will be managed at an appropriate on-site facility.  If 
sampling and analysis indicate that radioactive and/or hazardous constituents are present, the 
wash cycles and analyses will continue until the equipment has been decontaminated or the 
decision is made to manage it appropriately as contaminated waste.  This material may be 
transported to and stored at other waste management facilities to facilitate the closure process. 
 
The CSA will be inspected for any cracks or conditions that would potentially lead to the loss of 
liquid containment in the storage area.  If any defects, deterioration, damage, or hazards affecting 
the containment system are discovered during inspection, appropriate remedial actions including 
repairs, maintenance or replacement will be completed prior to further decontamination activities.  
The walls, floors, and remaining equipment of the CSA will then be wiped down with wash water 
solution.  Portable berms will be used to collect and provide containment for the used wash water, 
as necessary.  The used wash water will be collected, sampled, and analyzed for the parameters 
in Table 9-2.  If the used wash water is nonhazardous and nonradioactive, it will be managed 
appropriately in accordance with LANL policy.  Otherwise, the used wash water will be managed at 
an appropriate on-site facility, depending on the regulated constituents present.  If sampling and 
analysis indicate that hazardous and/or radioactive constituents are present, the wash cycles and 
analyses will continue until the area has been decontaminated or the decision is made to segregate 
contaminated portions of the storage area for subsequent management as contaminated waste.  
Decontamination verification is discussed further in Section 9.1.6. 
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Under normal circumstances, the following soil sampling activities will not be applicable because 
the CSAs are located inside a building with an impervious floor.  However, if soil sampling is 
deemed necessary based on analytical evidence and the operational history of the unit, sampling of 
the area will be performed to verify that no hazardous constituents remain upon closure as a result 
of container storage activities.  A grid will be sited over the area to be sampled, boreholes drilled 
through the floor material, and soil samples taken and analyzed to determine horizontal and vertical 
extent of contamination. 
 
9.1.5Decontamination Equipment 
Prior to use, all decontamination equipment will be rinsed with distilled water.  Decontamination 
equipment rinsate blanks will be collected and analyzed in accordance with QA/QC procedures 
(see Section 9.1.8 of the LANL General Part B).  Reusable protective clothing, tools, and 
equipment used during closure activities will be cleaned with a wash water solution and scraped as 
necessary to remove any residue.  Residue, disposable equipment, and reusable equipment that 
cannot be decontaminated will be containerized and managed appropriately at an approved on-site 
facility, depending on the regulated constituents present.  Used wash water will be collected and 
analyzed for the parameters listed in Table 9-2.  If the used wash water is nonhazardous and 
nonradioactive, the water will be managed appropriately in accordance with LANL policy.  
Otherwise, it will be managed at an appropriate on-site facility, depending on the regulated 
components present. 
 
9.1.6Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that mixed waste residue is not 
present at the site after closure.  Two samples of clean wash water solution squeezed from mops 
and/or sponges prior to use will be collected before initial washdown of the CSAs.  The samples 
will be analyzed for parameters listed in Table 9-2 to provide baseline data for decontamination 
verification.  Analytical procedures will conform to methods found in the most current version of 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (EPA, 1986).  
Used washdown solutions will also be analyzed for the parameters listed in Table 9-2.  Washdown 
solutions will be considered contaminated if the used wash water solution shows a significant 
increase (i.e., determined using statistical methods defined in SW-846) in the analytical parameters 
over the clean wash water solution.  If subsequent washdowns are deemed necessary, an 
additional sample of clean wash water solution squeezed from mops and/or sponges prior to use 
will be taken for each additional washdown event. 
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If available, background soil data for TA-3-29 may also be used to demonstrate that mixed waste 
residue resulting from storage activities is not present at the site after closure.  A comparison of 
closure sampling data to available background soil data will be used to establish the source of any 
hazardous waste or constituents present in the soil.  If the data comparison indicates that 
contamination is from container storage activities, additional contaminated-soil excavations will be 
performed until at least one of the decontamination criteria has been met successfully. 
 
Successful decontamination meets one of the following criteria: 
 
•No detectable hazardous waste or constituents from container storage activities are found in the 

final sample. 
 
•Detectable hazardous waste or constituents from container storage activities in the final sample 

are removed to statistically significant levels based on baseline concentrations in the clean 
wash water or established background soil data. 

 
•Detectable hazardous waste or constituents from container storage activities in the final sample 

are at or below levels agreed upon with the New Mexico Environment Department 
(NMED). 

 
•Detectable hazardous waste or constituent concentrations from container storage activities do not 

significantly decrease after several washdowns.  In such an event, hazardous 
constituents will be allowed to remain that pose an acceptable risk as mutually agreed 
upon with NMED. 
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 Table 9-1 
 
 Closure Schedule for the Container Storage Areas 
 

 
Activity 

Maximum Time 
Requireda 

Let contract request for proposals 
 

-90 Days 

Notify the New Mexico Environment Department (NMED) 
 

-45 Days 

Receive proposals 
 

-30 Days 

Select contractor and award contract 
 

-10 Days 

Collect background samples (if appropriate) 
 

-5 Days 

Final receipt of waste 
 

Day 0 

Begin closure activities (perform washdown of structures and/or equipment) 
 

Day 10 

Perform initial sampling of the waste management unit 
 

Day 15 

Analyze samples 
 

Day 45 

Perform additional washdown (if necessary) 
 

Day 50 

Perform additional sampling (if necessary) 
 

Day 60 

Analyze samples (if necessary) 
 

Day 90 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 
 

Day 120 

Verify decontamination 
 

Day 150 

Submit final report to NMED 
 

Day 180 

 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously and/or may not require the maximum time listed.  
Extensions to this schedule may be requested, as needed. 
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 Table 9-2 
 

Analytical Parameters and Test Methodsa for Container Storage Areas 
 

Parameter Test Method Referenceb 
Ignitability Pensky-Martens closed-cup method (L) SW1010 

(L) ASTM D93-80 
 

Reactivity Test method to determine hydrogen cyanide 
    released from waste 
Test method to determine hydrogen sulfide 
    released from waste 
 

(L,S) SW, Section 7.3 

Corrosivity Electrometric (pH of aqueous solution) (L) SW9040B 
 

Toxicity characteristic Toxicity characteristic leaching procedure (TCLP) extraction (L, S) SW1311 
 

Metals Graphite furnace atomic absorption (AA) spectroscopy, 
    gaseous hydride AA, or direct aspiration AA 

 

     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

 
 
 
 
 
 
 
Manual cold-vapor technique 

(L,S) SW7060A, SW7061A 
(L,S) SW7080A, SW7081 
(L,S) SW7130, SW7131A 
(L,S) SW7190, SW7191 
(L,S) SW7420, SW7421 
(L,S) SW7740, SW7741A 
(L,S) SW7760A, SW7761 
(L) SW7470A, (S) SW7471A 
 

Volatile organics Gas chromatography/mass spectrometry (GC/MS) 
GC/MS capillary column technique 

(L,S) SW8240B 
(L,S) SW8260A 
 

Semivolatile organics GC/MS 
GC/MS capillary column technique 

(L,S) SW8250A 
(L,S) SW8270B 
 



 
 
 
 
 Table 9-2 (Continued) 
 
 Analytical Parameters and Test Methodsa for Container Storage Areas 
 

 

 
 

 Document: LANL TA-3-29 Permit Mod  
 Revision No.: 0.0  
 Date: May 1997  

 9-8 

Organochlorine pesticides GC (L,S) SW8080A 
 

Chlorinated herbicides  (L,S) SW8150B 
 

Total metalsc Acid digestion 
Inductively coupled plasma emission 
  spectroscopy 
 

(L) SW3010A, (S) SW3050A 
(L,S) SW6010A 

     Arsenic 
     Barium 
     Beryllium 
     Cadmium 
     Chromium 
     Lead 
     Nickel 
     Selenium 
     Silver 
     Thallium 
     Zinc 
     Mercury 

 
 
 
 
 
 
 
 
 
 
 
Manual cold-vapor technique 

(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L) SW7470A, (S) SW7471A 
 

Free liquids Paint Filter Liquids Test (S) SW9095 
 
aAt Los Alamos National Laboratory, current analytical capabilities include limited analyses of mixed waste samples.  These analyses include gross 

alpha, beta, and gamma screening. 
b"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, Third 

Edition and all subsequent updates. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
cSee also Atomic Absorption Methods listed under TCLP. 
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 10.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
This section describes the solid waste management units (SWMU) that have been identified in or 
near Technical Area (TA) 3, Building 29 (TA-3-29), the Chemistry and Metallurgy Research (CMR) 
Building at Los Alamos National Laboratory (LANL).  The information in this section is being 
submitted in response to regulatory requirements in the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(d), (3-1-97). 
 
LANL uses the definition of a SWMU presented in "Module VIII: Special Conditions Pursuant to the 
1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, EPA 
I.D. NM0890010515" (U.S. Environmental Protection Agency [EPA], 1994), referred to as 
Module VIII.  This definition states that SWMUs are "any discernible unit at which solid wastes 
have been placed at any time, irrespective of whether the unit was intended for the management of 
solid or hazardous waste.  Such units include any area at or around a facility at which solid wastes 
have been routinely and systematically released." 
 
10.1SWMU DESCRIPTIONS 
Several types of SWMUs are present at TA-3-29.  These SWMUs include:  those identified for 
corrective actions in Module VIII, as modified following a Class III permit modification effective 
May 19, 1994; SWMUs that are active Resource Conservation and Recovery Act (RCRA) units; 
and SWMUs identified in Revision 1.0 of LANL's "Solid Waste Management Units Report," 
hereafter referred to as the 1990 SWMU Report (LANL, 1990a).  The SWMUs at TA-3-29 are 
described below.  These descriptions were compiled from the "RFI Work Plan for Operable 
Unit 1114" (LANL, 1993b), from the "RFI Work Plan Addendum 1 for Operable Unit 1114" (LANL, 
1995b), and from the 1990 SWMU Report.  Brief unit and waste descriptions are also provided in 
Table 10-1.  Figure 10-1 is included solely to show the locations of the SWMUs in or near TA-3-29. 
 
10.1.1Tanks and Waste Lines 
SWMUs at TA-3-29 include various tanks and waste lines.  SWMU No. 3-026(c) is identified in the 
"RFI Work Plan Addendum 1 for Operable Unit 1114" (LANL, 1995b) as aboveground holding tanks 
in the basement of TA-3-29 that are associated with chilled water systems in Wings 2, 3, 4, 5, and 7.  
The water chillers are on the first floor.  Chilled water is piped to each laboratory for circulation in 
equipment.  Returning water is piped to the basement where it empties into an aboveground 
holding tank.  There are five holding tanks in each wing and each tank measures approximately 16 
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feet (ft) long and 4 ft in diameter.  Adjacent to each holding tank are two pumps that circulate the 
water to the chillers.  There is a pipe from the tank to a floor drain connected to the industrial waste 
line.  The tanks are designed to discharge to the industrial waste line via the floor drain if both 
recirculating pumps fail (LANL, 1993b). 
 
SWMU No. 3-031 comprises the radioactive liquid waste system within TA-3-29, consisting of 
double-encased stainless steel vaults, tanks, sumps, and drain lines that discharge to the industrial 
waste line for treatment at TA-50.  From 1953 to 1982, operations at TA-3-29 drained liquid 
radioactive waste through sumps and tanks.  Floor drains, air duct washwater, and, in some cases, 
the perchloric acid scrubber, drained into two 800-gallon concrete tanks and associated sumps in 
the basement in each wing of the building.  These tanks are adjacent to each other and made of 
6-inch-thick concrete walls.  The dimensions of the tanks are 10 ft long by 6 ft wide by 6 ft high.  
Although the tanks were designed as holding tanks, they were used more as a pass-through 
system.  The valve at the bottom of each tank was always in the open position; therefore, all liquids 
drained directly to the radioactive liquid waste line.  The tanks served as holding tanks if the inflow 
to the tank was at a greater rate than the outflow.  Liquid waste from TA-3-29 was carried through 
the radioactive liquid waste line to pumping station TA-3-700 and then pumped to TA-50 (LANL, 
1990a). 
 
The present system has been in operation since 1982.  Waste discharged to the sumps and tanks 
contains radioactive and potentially mixed waste constituents.  The liquid is transferred directly to 
TA-50 via the radioactive liquid waste line.  A computerized leak detection and valve control 
system at TA-50 monitors the line for leaks.  No releases from the vaults were observed during 
visual inspections in 1987 or have been reported in the past (LANL, 1990a). 
 
SWMU No. 3-014(w) is a drain line where photographic waste from darkroom operations in Wing 9 
discharged directly to the sanitary sewer line (LANL, 1990a).  SWMU No. 3-034(a) has been 
identified as Building TA-3-154 and the associated underground radioactive liquid waste storage 
tanks (two stainless-steel tanks and two concrete tanks) located partially beneath the building.  
TA-3-154 was constructed in 1961 to house the operating equipment of the four storage tanks.  
The tanks were designed to receive radioactive waste from Wing 9 of TA-3-29.  SWMU No. 
3-034(a) is located approximately 75 ft west of Wing 9. 
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From 1961 to 1983, the tanks received radioactive liquid waste (fission products from destructive 
testing of reactor fuel rods) from the hot cell in Wing 9.  The radioactive liquid was originally routed 
to the stainless-steel tanks and stored to allow decay of short-lived radionuclides.  The liquid was 
processed through ion-exchange columns to lower the activity of the waste and was then stored in 
the concrete storage tanks.  The two stainless-steel tanks are 7 ft high and 5 ft in diameter with an 
approximate capacity of 1,000 gallons.  They are located beneath the north end of Building 154 in 
concrete vaults with acid-proof coatings.  The concrete tanks are located and accessible beneath 
the southern end of Building 154.  Each concrete tank is approximately 17 ft long by 9 ft wide by 6 
ft high with a maximum capacity of 4,900 gallons.  A single gravity outflow sump pit is located on 
the south side of the tanks and was used to drain liquid waste to the industrial waste line.  The 
liquid waste was then pumped to TA-50. 
 
After 1983, the storage tanks were no longer used and they were taken off line in 1985 when the 
former industrial waste line was removed.  Radioactive liquid waste is monitored in one 
stainless-steel tank and one concrete tank (LANL, 1995b). 
 
10.1.2Container Storage Areas 
The following descriptions of SWMUs made up of container storage areas (CSA) have been 
adapted from the "RFI Work Plan Addendum 1 for Operable Unit 1114" (LANL, 1995b), unless 
otherwise cited.  SWMU No. 3-001(y) consists of four RCRA hazardous and mixed waste satellite 
accumulation areas located in Wings 3, 5, and 7 and in the basement at TA-3-29.  These areas are 
operated in conformance with 20 NMAC 4.1, Subpart III, "Standards Applicable to Generators of 
Hazardous Waste," (3-1-97) and are managed for releases under the "Spill Prevention Control and 
Countermeasure Plan for the Los Alamos National Laboratory, Los Alamos, New Mexico" (LANL, 
1990b). 
 
SWMU No. 3-004(a) is an inactive temporary storage area in a basement hallway of TA-3-29, 
Wing 2.  Drums containing radioactively-contaminated paper and glass have been stored on a 
concrete pad at this location.  There are no known releases from this storage area (LANL, 1990a).  
SWMU No. 3-004(b) is an inactive drum storage area on a concrete pad in Room 2005 of Wing 2.  
Drums stored at this location contained solids, flammable materials, inorganics, and metal 
materials, including radioactively-contaminated paper and glass. 
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SWMU No. 3-004(c) is a dumpster area located at the main loading dock of TA-3-29.  The SWMU 
is a level, asphalted area approximately 85 ft long by 50 ft wide, occupied by two dumpsters.  The 
loading dock has been an active site since TA-3-29 opened in 1952.  The dumpsters receive 
compactible and noncompactible radioactive waste from offices within all wings of TA-3-29.  The 
waste material consists of gloves, paper products, glass, plastic, and metal.  Run-off from this 
dumpster area drains to a storm drain inlet grate located approximately 50 ft southwest of the area.  
The storm drain discharges at National Pollutant Discharge Elimination System (NPDES) permit 
outfall number EPA 03A021 in upper Mortandad Canyon. 
 
SWMU No. 3-004(d) is a level, gravel-covered area, approximately 75 ft long by 20 ft wide located 
south of the steps at the west end of Wing 9 of TA-3-29.  One dumpster formerly occupied this area 
and was used to accumulate contact-handled waste from Wing 9 hot cell operations.  The 
dumpster typically received rags, small hardware, paper, machine shop waste, cleaning materials, 
and hot cell items.  All waste was bagged and boxed prior to being placed into the dumpster.  
Runoff from this area flows to a storm drain 100 ft west of the SWMU, discharging to NPDES outfall 
number EPA 03A021. 
 
SWMU No. 3-004(e) is a 55-gallon storage drum in Wing 4 of TA-3-29.  It is used for storage of 
enriched uranium processing operation wastes.  Radioactive and potentially mixed glovebox 
wastes such as rags, paper, rubber gloves, and similar items are stored in the drum. 
 
SWMU No. 3-004(f) is a calcium fluoride slag storage area in Room 4064 in the basement of 
TA-3-29.  The slag is generated by uranium fluoride reducing operations resulting in cylinders of 
calcium fluoride, which are then stored in paint buckets within 55-gallon drums for secondary 
containment.  There have been no recorded releases from this storage area. 
 
SWMU No. 3-048 is a storage area for 55-gallon transuranic (TRU) waste canisters inside a 
remote-handled hot cell in Wing 9 of TA-3-29.  The waste contains radioactive metal and plastic 
materials.  The hot cells in Wing 9 are completely contained units with no pathway to the 
environment.  There have been no releases of hazardous or radioactive materials. 
 
SWMU No. 3-058 consists of TRU CSAs located in the utility corridors between the laboratories in 
Wings 2, 3, 5, and 7.  The temporary accumulation areas store waste such as gloves, tissues, 
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rags, laboratory plasticware, and broken laboratory equipment.  Waste is placed into separate 
plastic bags inside each drum.  There is no record of releases at these sites. 
 
The Rooms 9010 and 9020 CSAs addressed in this permit modification request have storage 
capacities of 11,200 gallons and 5,300 gallons, respectively.  These CSAs are used to store TRU 
mixed waste.  They have not been assigned SWMU numbers. 
 
The Room 9030 CSA was described in the  "Hazardous Waste Permit Application—Part A—for 
Mixed Waste" (LANL, 1991), and has a storage capacity of 2,000 gallons.  The area has been 
used for storage of radioactive materials contaminated with lead.  It has not been assigned a 
SWMU number.  There is no record of releases from this area.  The CSA is currently anticipated 
to be closed in the near future under 20 NMAC 4.1, Subpart VI, (3-1-97), closure standards. 
 
10.1.3Vacuum Pump Shed 
SWMU 3-010(b) is the site of a vacuum pump and protective shed operated from the mid-1950s 
until 1982.  The vacuum pump was on the north side of Wing 5 of TA-3-29.  The pump, motor, and 
shed housing were mounted on a concrete foundation approximately 3 to 4 inches higher than the 
surrounding asphalt paving.  When the pump was dismantled, some vacuum seal oil stains were 
found on the concrete in the shed.  The pump used a pure, low vapor pressure, medium-weight, 
petroleum-based (30W) oil for the vacuum seal.  No radioactive materials, polychlorinated 
biphenyls (PCB), or heavy metal residues were present in the gas stream entering the pump as 
indicated by an operations review at the time of dismantling.  None of the staining extended 
beyond the shed.  Therefore, there is only a low probability that a release of hazardous or 
radioactive constituents occurred at this site (LANL, 1993b). 
 
10.1.4PCB Transformer Storage Area 
SWMU 3-003(e) is an area of potential contamination from 10 transformers that were located in the 
basement of TA-3-29.  The transformers were removed in 1989 and 1990 and contained PCB 
concentrations greater than 50 percent in the transformer fluid.  Inspection revealed no oil stains 
on the concrete in the former locations of the transformers.  Archival research indicates no record 
of releases (LANL, 1995b). 
 
10.2RELEASES 
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Some of the SWMUs listed in Table 10-1 have released, or are suspected to have released, 
hazardous waste or hazardous constituents.  The following description is provided based upon 
information obtained from the "RFI Work Plan for Operable Unit 1114" (LANL, 1993b) and the "RFI 
Work Plan Addendum 1 for Operable Unit 1114" (LANL, 1995b).  SWMUs not discussed in this 
section do not have any documented evidence of releases. 
 
Runoff from the SWMU Nos. 3-004(c) and 3-004(d) eventually discharges at NPDES outfall 
EPA 03A021.  Liquids may have been part of the waste streams disposed in the dumpsters at 
these sites.  The primary constituents of concern are radionuclides, specifically plutonium, 
uranium, and cesium.  Other constituents, including semivolatile organic compounds and metals, 
may have also been carried outside the dumpsters (LANL, 1995b). 
 
SWMU No. 3-014(w) is a component of a SWMU aggregate including the entire sanitary treatment 
system for TA-3.  Other components of this system include floor drains, lift stations, associated 
outfalls, and the waste water treatment plant.  The waste water treatment plant was taken off-line 
when the LANL Sanitary Wastewater System Consolidation Plant became operational in 1992.  
The primary hazardous constituents of concern at SWMU No. 3-014(w) are the heavy metals 
associated with photographic wastes 
 
SWMU No. 3-034(a) consists of Building 154 at TA-3 and the associated underground waste 
storage tanks west of TA-3-29.  All four storage tanks are currently on standby status; it is not 
known whether they will be reconnected and used in the future.  One stainless-steel tank and one 
concrete tank contain radioactive liquid waste.  There is no evidence that the tanks have leaked in 
the past; therefore, the nature and extent of any contamination potentially present is not known. 
 
10.2.1Characterization of Releases 
Potential releases from SWMUs, if any, are described in the 1990 SWMU Report and in the "RFI 
Work Plan for Operable Unit 1114" (LANL, 1993b).  The descriptions include the material released 
and the nature of the release.  However, because of the nature of the releases, the exact volume is 
not always known.  The timing of the releases can only be estimated by the period of operation and 
sampling events. 
 
10.2.2Corrective Actions 
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Pursuant to 20 NMAC 4.1, Subpart V, 264.101(a), (3-1-97), corrective actions are required for 
releases of hazardous waste or hazardous constituents.  There have been some documented 
releases of hazardous waste or hazardous constituents from the TA-3-29 SWMUs listed in 
Table 10-1.  However, because the TA-3-29 SWMUs are located in areas where waste has been 
historically and is currently managed, they will be investigated and remediated, as necessary and 
with EPA and New Mexico Environment Department approval, during LANL Environmental 
Restoration Project corrective action activities.  Corrective action will follow the RCRA Facility 
Investigation/Corrective Measures Study process. 
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 Table 10-1 
 
 Technical Area (TA) 3, Building 29, Solid Waste Management Unit (SWMU) Descriptionsa 
 

SWMU No. Unit Type Unit Description Waste Description 

3-001(y) Satellite accumulation 
areas 

4 RCRAb container storage 
areas 

Hazardous and mixed waste 

3-003(e) PCBc transformer 
storage area 

PCB-containing transformers 
removed under TSCAd 

>500 ppm PCB containing 
transformer fluid 

3-004(a) Radioactive waste 
storage area 

Temporary drum storage for 
radioactively-contaminated 
paper and glass in hallway 
outside Room 4041 

Radioactive solid waste and 
potentially hazardous constituents 

3-004(b) Radioactive waste 
storage area 

Inactive drum storage area in 
Room 2005, Wing 2, basement 

Radioactive solid waste and 
potentially hazardous constituents 

3-004(c) Radioactive waste 
storage area 

Radioactive material handling 
area waste and office waste 
stored in two dumpsters at the 
TA-3-29 main loading dock 

Radioactive solid waste and 
potentially hazardous constituents 

3-004(d) Radioactive waste 
storage area 

Former storage area for 
radioactive waste dumpster 
west of Wing 9 

Radioactive solid waste and 
potentially hazardous constituents 

3-004(e) Satellite accumulation 
area 

RCRA container storage area 
for uranium processing 
glovebox waste in Wing 4 

Hazardous and mixed waste 

3-004(f) 
 

Satellite accumulation 
area 

RCRA container storage area 
for calcium flouride slag in 
Room 4064 

Hazardous and mixed waste 

3-010(b) Vacuum pump and shed Former site of vacuum pump on 
north side of Wing 5 

Pump oil and potentially hazardous 
constituents 

3-014(w) Drainline Photographic wastes from 
former darkroom operations in 
Wing 9 

Liquid waste and potentially 
hazardous constituents 

3-026(c) Aboveground holding 
tanks 

Chilled-water-system holding 
tanks with provisions for 
discharge to industrial waste 
line 

Liquid waste and potentially 
hazardous constituents 

3-031 Radioactive liquid waste 
system 

Liquid waste collection tanks, 
sumps, and drainlines 

Radioactive liquid waste and 
potentially hazardous constituents 

3-034(a) Radioactive waste 
storage tanks 

Underground radioactive liquid 
waste storage tanks beneath 
Building TA-3-154 west of Wing 

Liquid radioactive waste and 
potentially hazardous constituents 



 
 
 
 
 Table 10-1 (Continued) 
 
 Technical Area (TA) 3, Building 29, Solid Waste Management Unit (SWMU) Descriptionsa 
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9 

3-048 Radioactive waste 
storage area 

Metal and plastic transuranic 
waste storage area in Wing 9 
hotcell 

Solid radioactive waste and 
potentially hazardous constituents 

3-058 Radioactive waste 
storage area 

Temporary transuranic 
laboratory waste storage areas 
in Wings 2, 3 , 5, and 7 of 
TA-3-29 

Solid radioactive waste and 
potentially hazardous constituents 

TBDe Container storage Container storage located in 
Room 9010, Wing 9 basement 

Mixed waste 

TBD Container storage Container storage located in 
Room 9020, Wing 9 basement 

Mixed waste 

TBD Container storage Container storage located in 
Room 9030, Wing 9 basement 

Mixed waste 

 
aInformation compiled from "Solid Waste Management Units Report" (LANL, 1990); "Module VIII:  Special Conditions 

Pursuant to the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, EPA 
I.D. NM0890010515," effective date May 19, 1994 (EPA, 1994); "RFI Work Plan for Operable Unit 1114" (LANL, 1993); 
and "RFI Work Plan Addendum 1 for Operable Unit 1114" (LANL, 1995). 

bRCRA = Resource Conservation and Recovery Act. 
cPCB = polychlorinated biphenyl. 
dTSCA = Toxic Substances Control Act. 
eTBD = SWMU No. to be determined. 
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 11.0  OTHER FEDERAL LAWS 
 
A discussion of federal laws, as required by the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1, Subpart IX, 270.3 and 270.14(b)(20), (3-1-97), is provided in Section 11.0 of the 
Los Alamos National Laboratory (LANL) General Part B (LANL, 1996a). 
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 1.0  INTRODUCTION 
 
This unit-specific Part B permit application has been prepared for submittal to the New Mexico 
Environment Department (NMED) to meet certain requirements of the New Mexico Hazardous 
Waste Act and implementing regulations, specifically, the New Mexico Administrative Code, 
Title 20, Chapter 4, Part 1 (20 NMAC 4.1), revised November 1, 1995.  The U.S. Environmental 
Protection Agency (EPA), Region 6, is also being provided with a copy of this unit-specific Part B 
permit application.  General information applicable to all waste management units at Los Alamos 
National Laboratory (LANL) is provided in the "General Part B Permit Application Information for 
Los Alamos National Laboratory" (LANL, 1996a), hereinafter referred to as the LANL General Part 
B.  This unit-specific Part B permit application contains only the information specific to the waste 
management units addressed herein; the LANL General Part B addresses other permit application 
requirements and is referenced in this document, as appropriate. 
 
This unit-specific Part B permit application addresses the open burning/open detonation (OB/OD) 
thermal treatment units at Technical Area (TA) 14, TA-15, TA-36, and TA-39 that have been 
previously included in LANL Part A permit application submittals.  The Part A permit application for 
hazardous waste (LANL, 1988) was submitted to NMED in November 1988 and included waste 
management units at the TAs addressed in this unit-specific Part B permit application.  The Part A 
permit application for mixed waste units at LANL (LANL, 1991a) was submitted to NMED in January 
1991 and included units at TA-15 and TA-36.  These mixed waste management units were also 
included in Revision 1.0 (LANL, 1993a) and Revision 2.0 (LANL, 1994a) of the Part A permit 
application for mixed waste.  Revisions 1.0 and 2.0 were submitted to NMED in September 1993 
and September 1994, respectively.  In accordance with direction from NMED, a unit-specific Part A 
permit application (LANL, 1996b) for the waste management units addressed in this unit-specific 
Part B permit application is being submitted to NMED, pursuant to 20 NMAC 4.1, Subpart IX, 
270.72, revised November 1, 1995.  The unit-specific Part A permit application, hereinafter 
referred to as the OB/OD Part A, is being submitted with this unit-specific Part B permit application 
as a separate document.  Following is a list of the hazardous and mixed waste management units 
at TA-14, TA-15, TA-36, and TA-39 for which this unit-specific Part B permit application is being 
submitted. 
 
·TA-14:  Two Thermal Treatment Units, included in LANL's Resource Conservation and 

Recovery Act (RCRA) Part A permit application for hazardous waste, comprise an OB unit 
and an OD unit near TA-14, Building 23 (TA-14-23).  These units may be used to treat 
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hazardous explosive waste by OB and OD, respectively.  (A definition of hazardous 
waste is provided in Section 3.0 of this unit-specific Part B permit application.) 

 
·TA-15:  A Thermal Treatment Unit, included in LANL's RCRA Part A permit application for 

hazardous waste and in LANL's original RCRA Part A permit application for mixed waste, 
is an OD unit near TA-15-184.  This unit may be used to treat hazardous and/or low-level 
mixed explosive waste by OD.  (Definitions of low-level mixed waste and explosive are 
provided in Section 3.0 of this permit application.) 

 
·TA-36:  A Thermal Treatment Unit, included in LANL's RCRA Part A permit application for 

hazardous waste and in LANL's original RCRA Part A permit application for mixed waste, 
is an OD unit near TA-36-8.  This unit may be used to treat hazardous and/or low-level 
mixed explosive waste by OD. 

 
·TA-39:  Two Thermal Treatment Units, included in the 1988 Part A permit application, are OD 

units near TA-39-6 and TA-39-57.  These units may be used to treat hazardous explosive 
waste by OD. 

 
In both the Part A and Part B permit applications, a unit to be permitted may sometimes be referred 
to as a "facility" (e.g., the Drum Prep Facility).  The term "facility," as it appears in this context, is 
used only to denote building names and does not imply the regulatory meaning of "facility" as 
defined in 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995.  However, pursuant to 
20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995, the LANL facility as a whole does 
meet the regulatory definition of a facility. 
 
Table 1-1 provides a list of regulatory references and the corresponding section location in the 
unit-specific and/or the LANL General Part B permit application(s).  Where applicable, regulatory 
citations in this unit-specific Part B permit application and in the LANL General Part B permit 
application reference 20 NMAC 4.1, which adopts, with a few limited exceptions, the Code of 
Federal Regulations, Title 40, Parts 260 to 266, Part 268, and Part 270. 
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 Table 1-1 
 
 Regulatory References and 
 Corresponding Permit Application Location 
 

Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Part B Permit 
Application 

Location in 
General Part B 

Permit Application 

270.10(a) -- Permit application Entire 
Document 

Entire 
Document 

270.10(g)(1) -- Updating permit application 1.0 1.0 

270.11(a) -- Signatories 12.0 12.0 

270.11(d) -- Certification 12.0 12.0 

270.13 -- Contents of Part A permit application Part Ac NAd 

270.13(a) --   Activities conducted Part A NA 

270.13(b) --   Name, mailing address, and 
  location 

Part A NA 

270.13(c) --   Principal standard industrial 
  classification codes 

Part A NA 

270.13(d) --   Operator information Part A NA 

270.13(e) --   Owner information Part A NA 

270.13(f) --   Whether located on Indian lands Part A NA 

270.13(g) --   New or existing facility Part A NA 

270.13(h) --   Scale drawing and photographs Part A NA 

270.13(i) --   Description of waste processes Part A NA 

270.13(j) --   Specification and quantity of 
  hazardous waste 

Part A NA 

270.13(k) --   List of permits and construction 
  approvals 

Part A NA 

270.13(l) --   Topographic maps Part A/2.0 NA 

270.13(m) --   Description of nature of business Part A NA 

270.13(n) --   Hazardous debris Part A NA 

270.14(b)(1) -- General facility description 2.0 2.0 

270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 3.0 

270.14(b)(3) 264.13(b) Waste analysis plan 3.0 3.0 

 264.13(b)(1) Parameters and rationale 3.0 NA 
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Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Part B Permit 
Application 

Location in 
General Part B 

Permit Application 

 264.13(b)(2) Test methods 3.0 NA 

 264.13(b)(3) Sampling methods 3.0 NA 

 264.13(b)(4) Frequency of analyses 3.0 3.0 

 264.13(b)(5) Waste analysis for off-site facilities 3.0 NA 

270.14(b)(4) 264.14 Security procedures and equipment 5.0 NA 

270.14(b)(5) 264.15(b) General inspection requirements 6.0 6.0 

 265.377 Monitoring and inspections for 
thermal treatment units 

4.0 6.0 

270.14(b)(7) 264 Subpart D Contingency Plan 7.0 7.0 

 264.51 Contingency plan design and 
implementation 

7.0 7.0 

 264.52(a) & (c–f) Contingency plan content NA 7.0 

 264.52(e) & (f) Contingency plan content 7.0 -- 

 264.53 Contingency plan copies NA 7.1 

 264.54 Contingency plan amendment NA 7.13 

 264.55 Emergency coordinator NA 7.1.1 

 264.56 Emergency procedures NA 7.3 - 7.12 

270.14(b)(8) 264 Subpart C Preparedness and prevention 5.0 5.0 

 264.31 Design and operation of facility 4.0/5.0 4.0/5.0 

 264.32 Required equipment 5.0 NA 

 264.33 Testing and maintenance of 
equipment 

5.0 NA 

 264.34 Communications/alarm system 5.0 NA 

 264.35 Required aisle space 5.0 NA 

 264.37 Arrangements with local authorities NA 5.0/7.0 

270.14(b)(9) 264.17 Prevention of accidental ignition or 
reaction 

4.0/5.0 NA 

270.14(b)(10) -- Traffic patterns, volume, and controls 2.0 2.3 

270.14(b)(11)(i) & 
(ii) 

264.18(a) Seismic standard 2.0 2.2.1 

270.14(b)(11)(iii) 264.18(b) Floodplain standard 2.0 2.2.2 
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270.14(b)(12) 264.16 Personnel training NA 8.0 

270.14(b)(13) 264 Subpart G Closure and post-closure plans 9.0 9.0 

 264.111 Closure performance standard NA 9.1.1 

 264.112(a) & (b) Written content of closure plan 9.0 9.0 

 264.112(c) Amendment of closure plan NA 9.1.4 

 264.112(d) Notification of partial and final closure NA 9.1.2 

 264.112(e) Removal of wastes and 
decontamination/dismantling of 
equipment 

9.0 NA 

 264.113 Time allowed for closure NA 9.1.3 

 264.114 Disposal/decontamination 9.0 NA 

 264.115 Certification of closure NA 9.1.6 

 264.116 Survey plat NA 9.1.10 

 264.117 Post-closure care and use of property NA 9.1.10 

 264.118 Post-closure plan; amendment of 
plan 

NA 9.1.10 

 264.119 Post-closure notices NA 9.1.10 

 264.120 Certification of post-closure NA 9.1.10 

270.14(b)(19)(i) 
(vi)(vii) & (x) 

-- Topographic maps Part A 2.1.2 

270.14(b)(19)(ii) 264.18(b) 100-year floodplain 2.0 2.2.2 

270.14(b)(19)(iii) -- Surface waters Part A/4.0 2.1.3 

270.14(b)(19)(iv) -- Land use NA 2.1.5 

270.14(b)(19)(v) -- Wind rose NA 2.1.4 

270.14(b)(19)(viii) 264.14(b) Access control 5.0 NA 

270.14(b)(19)(ix) -- Wells Part A 2.1.3 

270.14(b)(19)(xi) -- Drainage barriers Part A/4.0 NA 

270.14(b)(19)(xii) -- Location of operational units 2.0 2.1 

270.14(b)(20) -- Other federal laws NA 11.0 
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270.14(c) 264.90(a) Groundwater monitoring 
requirements 

2.0 2.2.5.1 

270.14(d)(1) -- Requirements for solid waste 
management units (SWMU) 

10.0 NA 

270.14(d)(1)(i) -- Location of SWMUs on topographic 
map 

10.0 NA 

270.14(d)(1)(ii) -- Types of SWMUs 10.0 NA 

270.14(d)(1)(iii) -- Structural description of SWMUs 10.0 NA 

270.14(d)(1)(iv) -- Dates of operation 10.0 NA 

270.14(d)(1)(v) -- Waste types managed at SWMU 10.0 NA 

270.14(d)(2) -- Information on releases from SWMUs 10.0 NA 

270.23 264 Subpart X Miscellaneous units 4.0 NA 

270.23(a) 264.601   Detailed unit description 4.0 NA 

270.23(b) 264.601   Hydrologic, geologic, and 
  meteorologic assessments 

2.0/4.0 2.0 

270.23(c) 264.601   Potential exposure pathways 4.0 NA 

270.23(d) --   Demonstration of treatment 
  effectiveness 

4.0 NA 

 264.602   Monitoring, analysis, inspection, 
  response, reporting, and 
  corrective action 

4.0/6.0/10.0 4.0/6.0 

 264.603 Post-closure care NA 9.0 

 265 Subpart P Thermal treatment 4.0 NA 

 265.373   General operating requirements 4.0 NA 

 265.375   Waste analysis 3.0/4.0 NA 

 265.377   Monitoring and inspections 4.0 6.0 

 265.381   Closure of thermal treatment 
  units 

9.0 NA 

 265.382   Open burning; waste explosives 4.0 NA 

 265.383   Special waste management 
  practices 

NA NA 
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aThe New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), adopts, with a few limited exceptions, Title 40 
of the Code of Federal Regulations (40 CFR), Parts 260–266, Part 268, and Part 270 (1995).  20 NMAC 4.1, Subparts V, VI, and 
IX, contain equivalent regulations to 40 CFR Parts 264, 265, and 270, respectively. 

bWhere there are no applicable 20 NMAC 4.1, Subpart V, Part 264 standards, 20 NMAC 4.1, Subpart VI, Part 265 standards are 
used, when appropriate. 

cPart A = Los Alamos National Laboratory "Part A Permit Application—Open Burning/Open Detonation Units at Technical Areas 14, 
15, 36, and 39," Revision 0.0 (LANL, 1996). 

dNA = not applicable. 
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 2.0  FACILITY DESCRIPTION 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
revised November 1, 1995.  The following subject areas are addressed in this section: 
 
·Site-specific location information for compliance with seismic and floodplain standard requirements 

[20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i through iii), and 20 NMAC 4.1, Subpart V, 
264.18(a and b), revised November 1, 1995]; 

 
 ·Site-specific groundwater monitoring and protection information [20 NMAC 4.1, Subpart IX, 

270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), revised November 1, 1995]; 
 
·Site-specific traffic patterns and control [20 NMAC 4.1, Subpart IX, 270.14(b)(10), revised 

November 1, 1995]. 

 
A Los Alamos National Laboratory (LANL)-wide facility description addressing additional regulatory 
requirements is provided in Section 2.0 of the "General Part B Permit Application Information for 
Los Alamos National Laboratory" (LANL, 1996a) (i.e., the LANL General Part B). 
 
2.1.UNIT LOCATION/DESCRIPTION 
The hazardous and/or mixed waste management units addressed in this Part B permit application 
include the following: 
 
·Two thermal treatment units near Technical Area (TA) 14, Building 23 (TA-14-23); one for open 

burning (OB) of explosives-contaminated materials and one for open detonation (OD) of 
hazardous explosive waste. 

 
·A thermal treatment unit near TA-15-184 for OD of hazardous and/or low-level mixed explosive 

waste. 
 
·A thermal treatment unit near TA-36-8 for OD of hazardous and/or low-level mixed explosive 

waste. 
 
·Two thermal treatment units near TA-39-6 and TA-39-57 for OD of hazardous explosive waste. 

 
The following sections describe the hazardous and/or low-level mixed waste management units 
addressed in this Part B permit application and the wastes managed or planned at each unit.  The 
locations of these waste management units are shown on Maps 2 through 5 and Figures 2 through 
6 of the unit-specific Part A permit application (LANL, 1996b) (i.e., the OB/OD Part A).  Maps 2 
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through 4 of the OB/OD Part A are topographic maps with a scale of 1 inch = 100 feet.  Map 5 has 
a scale of 1 inch = 250 feet. 
 
2.1.1TA-14 Hazardous Waste OB/OD Thermal Treatment Units 
TA-14 is located in the western portion of LANL on the southern edge of Three-Mile Mesa.  
Mesa-top elevations at TA-14 range from approximately 7,350 to 7,450 feet above mean sea level 
(amsl).  TA-14 was established in 1944 to study small-explosive charges, and since that time has 
been actively used for the development and testing of explosives (LANL, 1994b).  Structures at the 
site include explosives magazines, a control building, and equipment boxes. 
 
The OB/OD thermal treatment units at TA-14 are located in the vicinity of structure TA-14-23; this 
area is referred to as Q-Site East.  The locations of these units are shown on Map 2 and Figure 2 of 
the OB/OD Part A.  OB operations are conducted in a wire mesh burn cage located adjacent to 
Firing Mound 3.  Hazardous explosive waste treated (i.e., open burned) in the burn cage includes 
explosives-contaminated materials.  The OD treatment area is located approximately 180 feet 
south of TA-14-23 on Firing Mound 3 and is used to treat (i.e., open detonate) hazardous explosive 
waste.  Mixed waste is not treated at either of these units.  Nontreatment-related, experimental 
test detonations are also performed at TA-14, Q-Site East. 
 
2.1.2TA-15 Hazardous and/or Low-Level Mixed Waste OD Thermal Treatment Unit 
TA-15 is located on a mesa that is bifurcated by Potrillo Canyon.  Mesa-top elevations at TA-15 
range from approximately 6,800 to 7,280 feet amsl.  TA-15 is primarily a firing site with supporting 
offices where research is conducted with various types of explosives (LANL, 1993b). 
 
The OD thermal treatment unit, located near TA-15-184 at the eastern end of TA-15, extends 
approximately 150 feet to the northeast and southeast of TA-15-184, as shown on Map 3 and 
Figure 3 of the OB/OD Part A.  Solid and liquid hazardous and/or low-level mixed explosive waste 
may be treated (i.e., open detonated) at this unit.  Nontreatment-related experimental test 
detonations (i.e., shots) are also currently performed at this location. 
 
2.1.3TA-36 Hazardous and/or Low-Level Mixed Waste OD Thermal Treatment Unit 
TA-36 is spread over several mesa tops between a branch of Pajarito Canyon to the north and 
Water Canyon to the south.  Mesa-top elevations at TA-36 range from approximately 6,380 to 
7,120 feet amsl.  TA-36 contains several other firing sites and supporting offices where research is 
conducted with various types of explosives (LANL, 1993c). 
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The OD thermal treatment unit near TA-36-8 is located in the southern portion of TA-36.  The unit 
includes an irregularly shaped area near TA-36-8, as shown on Map 4 and Figure 4 of the OB/OD 
Part A.  Solid and liquid hazardous and/or low-level mixed explosive waste may be treated (i.e., 
open detonated) at the unit.  Nontreatment-related experimental test detonations (i.e., shots) are 
also currently performed at this location. 
 
2.1.4TA-39 Hazardous Waste OD Thermal Treatment Units 
TA-39 is located in the southern portion of LANL and includes much of the mesa between Water 
Canyon on the north and Ancho Canyon on the south (LANL, 1993d).  Mesa-top elevations at 
TA-39 range from approximately 6,500 to 7,000 feet amsl.  The area was established in 1959 for 
testing of explosive materials and has been used continuously for that purpose.  TA-39 contains a 
number of structures located in the north fork of Ancho Canyon (LANL, 1993d).  The remainder of 
TA-39 is unoccupied and serves as a buffer zone for open detonation operations. 
 
The two OD thermal treatment units at TA-39 are associated with structures TA-39-6 and TA-39-57.  
The locations of these units are shown on Map 5 and Figures 5 and 6 of the OB/OD Part A.  These 
units may be used to treat solid hazardous explosive waste by OD.  Nontreatment-related, 
experimental test detonations are also performed at these locations. 
 
2.2LOCATION INFORMATION 
2.2.1Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 

Subpart V, 264.18(a)] 
The hazardous waste management units addressed in this Part B permit application are exempt 
from the seismic standards in 20 NMAC 4.1, Subpart IX, 270.14(b)(11), and 20 NMAC 4.1, 
Subpart V, 264.18(a), revised November 1, 1995, because these units existed prior to January 25, 
1985, when the State of New Mexico received hazardous waste authorization. 
 
Similarly, the low-level mixed waste management units addressed in this Part B permit application 
are exempt from the seismic standards of 20 NMAC 4.1, Subpart IX, 270.14(b)(11), and 20 NMAC 
4.1, Subpart V, 264.18(a), revised November 1, 1995, because these units existed on July 25, 
1990, when the State of New Mexico received mixed waste authorization. 
 
Consistent with the criteria provided in 20 NMAC 4.1, Subpart IX, 270.10(e) and 270.14(b)(11)(i), 
and 20 NMAC 4.1, Subpart V, 264.18(a), revised November 1, 1995, the waste management units 
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addressed in this Part B permit application existed prior to the effective date of regulations; thus, 
seismic standards are not applicable. 
 
2.2.2Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii) and 270.14(b)(19)(ii); 

20 NMAC 4.1, Subpart V, 264.18(b)] 
In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii), revised November 1, 1995, the 
OB/OD thermal treatment units addressed in this Part B permit application are not located within the 
100-year floodplain boundary.  The units at TA-14, TA-15, and TA-36 are located on mesa tops.  
The units at TA-39 are not on a mesa top; however, a survey conducted in September 1996 
indicates that these units are not within the 100-year floodplain boundary (McLin, 1996).  Additional 
information regarding the 100-year floodplain boundary is provided in the LANL General Part B. 
 
2.2.3Soils 
The following sections describe the soils in the vicinity of each of the OB/OD thermal treatment units 
addressed in this Part B permit application. 
 
2.2.3.1TA-14 Soils 
Soils in the vicinity of the OB/OD thermal treatment units at TA-14 are Carjo loam and are classified 
in the Unified Soil Classification System (USCS) as loam, clay loam, and clay loam-loam.  Color 
and texture of Carjo soils vary with depth.  From 0 to 10 centimeters (cm), these soils are a 
grayish-brown loam or very fine sandy loam.  From 10 to 50 cm, the soils are brown or 
reddish-brown clay loam or clay.  Between 50 and 63 cm, Carjo soils are a light brown, very fine 
sandy loam.  Permeability in the upper (i.e., 0 to 10 cm) and lower (i.e., 50 to 63 cm) regions 
ranges from 1.5 to 5.0 cm per hour (cm/hr); in the middle region (i.e., 10 to 50 cm), permeability 
varies from 0.15 to 5.0 cm/hr.  The shrink-swell potential is low in the upper and lower regions and 
moderate in the middle region.  Soil pH ranges from 6.3 to 7.8.  Available water-holding capacity 
ranges from 0.14 to 0.21 cm per cm (cm/cm).  Vegetation native to Carjo series soils include blue 
and black grama and ponderosa pine (Nyhan et al., 1978). 
 
2.2.3.2TA-15 and TA-36 Soils 
Soils at TA-15 in the vicinity of TA-15-184 and at TA-36 in the vicinity of TA-36-8 are Nyjack sandy 
loam and are classified in the USCS as sandy loam, sandy loam-sandy clay, loam, clay loam-loam, 
and clay loam.  Nyjack soils typically range from a brown loam, a very fine sandy loam, or a sandy 
loam approximately 10 cm thick to a subsoil of brown clay loam approximately 50 cm thick.  The 
substratum is typically a gravelly sandy loam about 40 cm thick.  Permeability rates range from 5 to 
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15 cm/hr in the top layer to 1.5 to 15 cm/hr in the lower layers.  The shrink-swell potential is low in 
the top layer, with a moderate shrink-swell potential existing in the clay loam layer.  Available 
water-holding capacity is 0.07 to 0.21 cm/cm, and the soil pH ranges from 6.1 to 7.8.  Vegetation 
typical for this soil type is mainly piñon pine, one-seed juniper, and blue grama (Nyhan et al., 1978). 
 
2.2.3.3TA-39 Soils 
Soils in the vicinity of the OD thermal treatment units at TA-39 are Totavi series soils and are 
classified in the USCS as gravelly loamy sand or sandy loam.  Totavi soils are brown, gravelly 
loamy sand to a depth of approximately 150 cm.  The permeability rate in Totavi soils is greater 
than 51 cm/hr and the shrink-swell potential is considered low.  Water-holding capacity varies from 
0.06 to 0.08 cm/cm.  The pH of Totavi series soils ranges from 6.6 to 7.8.  Native vegetation is 
blue grama, piñon pine, one-seed juniper, and annual grasses and forbs (Nyhan et al., 1978). 
 
2.3GROUNDWATER MONITORING [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, 
Subpart V, 264.90(a)] 
Requirements for groundwater monitoring and protection specified in 20 NMAC 4.1, Subpart IX, 
270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), revised November 1, 1995, apply to owners 
and operators of the following “regulated units” only: surface impoundments, waste piles, land 
treatment units, and landfills.  This document addresses thermal treatment units, which are not 
regulated units subject to 20 NMAC 4.1, Subpart IX, 270.14(c), revised November 1, 1995. 
 
2.4TRAFFIC PATTERNS AND CONTROL [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
The OB/OD thermal treatment units addressed in this Part B permit application are used to treat 
hazardous and/or low-level waste generated at various TAs at LANL.  Waste generated off site 
may also be treated at these units. 
 
2.4.1Routes of Travel 
The primary traffic routes that may be used to transport hazardous and/or low-level mixed explosive 
waste to the thermal treatment units at TA-14, TA-15, and TA-36 include State Road 501 (West 
Jemez Road), Contractor's Road, R-Site Road, and Potrillo Drive (Figures 2-1 through 2-3 in this 
section and Figure 2-10 in the LANL General Part B).  The primary traffic routes that may be used 
to transport hazardous explosive waste to TA-39 include State Road 4, State Road 501, Pajarito 
Road, and Ancho Road (Figures 2-4 and 2-5 in this section and Figure 2-10 in the LANL General 
Part B). 
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2.4.2Traffic Control Signals 
Traffic control signals within TA-14, TA-15, TA-36, and TA-39 in the vicinity of the waste 
management units addressed in this Part B permit application include stop signs, posted speed 
limits, and other traffic and pedestrian control signs.  The locations of existing signs at these TAs in 
the vicinity of these waste management units are shown on Figures 2-1 through 2-5 of this section. 
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WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY 
OPEN BURNING AND OPEN DETONATION 
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 LIST OF DEFINITIONS 
 
Acceptable knowledge - A term broadly defined to include process knowledge, any waste 
analysis data, and/or facility records of analysis.  
 
Explosive - Any chemical compound or mechanical mixture which, when subjected to heat, impact, 
friction, shock, or other suitable initiation stimulus, undergoes a very rapid chemical change with the 
evolution of large volumes of highly-heated gases that exert pressures in the surrounding medium.  
The term applies to materials that either detonate or deflagrate. 
 
Hazardous waste - The criteria for establishing a waste as a hazardous waste are provided in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, revised 
November 1, 1995.  A waste is considered hazardous if it meets the definition of a solid waste 
described in 20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995; is not exempt from 
regulation; and exhibits one or more of the characteristics described in 20 NMAC 4.1, Subpart II, 
Part 261, Subpart C, revised November 1, 1995, or is listed in 20 NMAC 4.1, Subpart II, Part 261, 
Subpart D, revised November 1, 1995. 
 
Heterogeneous waste - Waste that is of dissimilar or diverse composition. 
 
Homogeneous waste - Waste that is of uniform composition. 
 
Low-level waste - Low-level waste is defined in U.S. Department of Energy (DOE) Order 5820.2A 
(DOE, 1988) as "waste that contains radioactivity and is not classified as high-level waste, 
transuranic waste, spent nuclear fuel, or 11(e)(2) by-product material as defined by this Order.  
Test specimens of fissionable material irradiated for research and development only, and not for the 
production of power or plutonium, may be classified as low-level, provided that the concentration of 
transuranics is less than 100 nanocuries per gram of waste."  By-product material, as defined in 
Section 11(e)(2) of the Atomic Energy Act of 1954, as amended, consists of uranium and thorium 
mill tailings.  Section 11(e)(2) by-product material is not generated at Los Alamos National 
Laboratory. 
 
Low-level solid mixed waste - Solid waste that has both a hazardous waste component (see 
definition) and a low-level waste component (see definition). 
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Open burning - The combustion of any material without control of combustion air to maintain 
adequate temperature for efficient combustion; without containment of the combustion reaction in 
an enclosed device to provide sufficient residence time and mixing for complete combustion; and 
without control of emission of the gaseous combustion products. 
 
Open detonation - An explosion in which chemical transformation passes through the material 
faster than the speed of sound. 
 
Process knowledge - Described in 20 NMAC 4.1, Subpart V, 264.13(a)(2), revised November 1, 
1995, as data developed under Subpart II and existing published or documented data on a specific 
hazardous waste or on hazardous waste generated from similar processes. 
 
Solid physical form waste - Any waste stream in a solid physical form.  In this document, use of 
the term "solid physical form waste" has no additional regulatory meaning. 
 
Solid waste - Any waste stream that meets the definition of a "solid waste" as specified in 
20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995. 
 
Thermal treatment - The treatment of hazardous waste that uses elevated temperatures as the 
primary means to change the chemical, physical, or biological character or composition of the 
hazardous waste, pursuant to 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995. 
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 3.0  WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY OPEN BURNING AND 
 OPEN DETONATION 
 
This waste analysis plan (WAP) presents information on the chemical and physical nature of 
hazardous and/or low-level mixed explosive waste treated at Los Alamos National Laboratory 
(LANL), Technical Area (TA) 14, TA-15, TA-36, and TA-39.  The waste analysis information 
contained herein is specific to thermal treatment by open burning (OB) or open detonation (OD) 
(see List of Definitions).  The content of this WAP generally follows the guidance provided in 
"Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Wastes—A 
Guidance Manual" (U.S. Environmental Protection Agency [EPA], 1994a); and "RCRA Part B 
Permit Writers' Guidance Manual for Department of Defense Open Burning/Open Detonation Units" 
(AEHA, 1987). 
 
Hazardous waste is defined and regulated by the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1 (20 NMAC 4.1), revised November 1, 1995.  Mixed waste contains both a 
hazardous waste component and a radioactive waste component.  This WAP addresses 
hazardous waste and low-level mixed waste as defined in the List of Definitions.  LANL-wide WAP 
information is presented in Section 3.0 of the LANL General Part B. 
 
This WAP is organized as follows.  Section 3.1 provides information on hazardous and low-level 
mixed explosive waste-generating processes and activities, including a facility description, 
identification of wastes managed, and discussion of associated treatment units.  Section 3.2 
presents waste parameters, including the criteria and rationale for selection.  Section 3.3 includes 
requirements for the characterization of hazardous and low-level mixed explosive waste.  
Section 3.4 provides verification analysis requirements.  Section 3.5 addresses special procedural 
requirements (i.e., procedures for ignitable, reactive, and incompatible waste and procedures to 
ensure compliance with land disposal restrictions [LDR] requirements).  LANL’s waste profiling 
system is discussed in Section 3.0 of the LANL General Part B. 
 
3.1FACILITY WASTE-GENERATING PROCESSES, ACTIVITIES, AND IDENTIFICATION OF 

HAZARDOUS AND LOW-LEVEL MIXED EXPLOSIVE WASTE MANAGED 
Hazardous and low-level mixed explosive wastes are generated at LANL primarily from research 
and development activities.  Table 3-1 provides information on potential hazardous and low-level 
mixed explosive waste treated by OB/OD at LANL, including brief waste descriptions, 
waste-generating processes, waste-generating locations, the characterization basis for hazardous 
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waste designation (i.e., process knowledge and/or analysis), potential EPA Hazardous Waste 
Number(s), potential hazardous constituents in and/or characteristics of the waste, and regulatory 
limits.  Table 3-2 provides information on waste parameters, characterization methods, and 
rationale for parameter selection. 
 
Explosive waste is generated by the Dynamic Experimentation (DX) and Engineering Sciences and 
Applications (ESA) Divisions as a result of research and development or testing activities.  
Low-level mixed explosive waste is generated by the processing and testing of various explosive 
materials that contain or are contaminated with a radioactive component.  The low-level mixed 
explosive waste at LANL consists predominantly of depleted uranium and explosive components 
and their breakdown products.  The explosive compounds are generally nitrated organic 
compounds such as trinitrotoluene, nitrocellulose, trinitramines, and pentaerythritoltetranitrate.  
Metals may also be associated with the explosives.  Waste explosive materials may be in the form 
of discrete pieces, chips, or scraps.  Both homogeneous and heterogeneous waste forms exist, as 
described in the following sections. 
 
3.1.1Homogeneous Hazardous and Low-Level Mixed Explosive Waste 
Homogeneous (i.e., uniform composition) hazardous and low-level mixed explosive waste treated 
by OB/OD at LANL are described generally in the following paragraphs. 
 
Solid Hazardous and Low-Level Mixed Explosive Waste 
Solid hazardous and low-level mixed explosive waste consists of off-specification explosives that 
may be contaminated with a radioactive component. 
 
Scrap Hazardous and Low-Level Mixed Explosive Waste 
Scrap hazardous and low-level mixed explosive waste consists primarily of discrete pieces of 
explosives left over from research and development activities and testing operations.  These 
wastes may be contaminated with a radioactive component. 
 
Liquid Hazardous and Low-Level Mixed Explosive Waste 
Liquid hazardous and low-level mixed explosive waste consists of off-specification liquid explosives 
that may be contaminated with a radioactive component. 
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3.1.2Heterogeneous Solid Hazardous and Low-Level Mixed Explosive Waste 
Heterogeneous (i.e., dissimilar or diverse composition) solid hazardous and low-level mixed 
explosive waste treated by OB/OD at LANL generally consists of material from failed experimental 
detonations, paper/tissue (wipes), rags, oil, wood, and machine tools.  These wastes are 
contaminated with explosives and possibly a radioactive component. 
 
3.1.3Description of the OB Unit 
The OB thermal treatment unit at LANL addressed in this WAP is located at TA-14 and is currently 
operating under the requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995.  This 
unit consists of a small metal burn cage placed within a metal tray.  Combustible, hazardous 
explosives-contaminated materials that cannot be safely transported to TA-16 are treated (i.e., 
open burned) in the cage. 
 
3.1.4Description of the OD Units 
The OD thermal treatment units at LANL addressed in this WAP are currently operating under the 
requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995.  These units include: 
 
·A thermal treatment unit, located approximately 180 feet south of Building 23 at TA-14 (TA-14-23), 

used to treat hazardous explosive waste. 
 
·A thermal treatment unit near TA-15-184 used to treat hazardous and/or low-level mixed explosive 

waste. 
 
·A thermal treatment unit near TA-36-8 used to treat hazardous and/or low-level mixed explosive 

waste. 
 
·Two thermal treatment units located near TA-39-6 and TA-39-57 used to treat hazardous explosive 

waste. 

 
Specific design features and operations of these units are fully described in Section 4.0 of this 
Part B permit application. 
 
Hazardous and low-level mixed explosive wastes are stored only at temporary staging/storage 
areas at the OB/OD thermal treatment units addressed in this Part B permit application. 
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3.2WASTE PARAMETERS [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
Parameter selection and waste characterization of explosive waste is based solely on process 
knowledge due to the explosive properties of the waste.  Chemical and physical characterization is 
performed prior to treatment of hazardous and/or low-level mixed explosive waste, as required by 
20 NMAC 4.1, revised November 1, 1995.  Waste parameters are selected to ensure that the 
characterization will contain all necessary information to properly treat the waste in accordance with 
general facility standards and LDR requirements.  Characterization is performed using the 
procedures described in Section 3.3. 
 
3.2.1Proposed Analytical Parameters and Methods [20 NMAC 4.1, Subpart V, 264.13(b)(1),  and 

Subpart IX, 270.14(b)(2)] 
Proposed analytical parameters and characterization methods for the hazardous and low-level 
mixed explosive waste treated by OB/OD at LANL are summarized in Table 3-2.  The parameters 
listed in Table 3-2 were selected based on process knowledge for the various homogeneous and 
heterogeneous waste forms described in Sections 3.1.1 and 3.1.2.  Analytical parameter selection 
and waste characterization of explosive waste are based solely on process knowledge due to the 
explosive properties of the waste. 
 
3.2.2Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters were selected to characterize hazardous and low-level mixed explosive 
waste in conformance with 20 NMAC 4.1, revised November 1, 1995.  These parameters are 
based on knowledge of raw materials and physical/chemical processes of waste-generating 
activities.  The rationale for parameter selection are identified in Table 3-2. 
 
3.3CHARACTERIZATION OF EXPLOSIVE WASTE 
Hazardous and low-level mixed explosive waste is not analyzed at LANL.  Only limited types of 
explosives are used by DX and ESA Divisions, and the composition and reactive characteristics of 
these materials, used in testing and experiments, are well documented.  Additionally, methods 
contained in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (EPA, 1986), 
cannot be used for explosive waste due to the explosive properties of these wastes. 
 
Established explosives have fairly consistent chemical composition for successful experimental 
usage.  Attachment 3-1 contains a list of established explosives and their chemical composition.  
Off-specification explosives contain approximately the same composition as product explosives.  
Off-specification explosive waste material has successfully undergone thermal treatment by OB/OD 
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in the past, with no additional or alternative procedures required to effectively treat these wastes.  
Thus, explosive waste is sufficiently characterized by process knowledge (see Table 3-2).  In 
addition, there are safety considerations that preclude routine analysis of explosive wastes. 
 
Reevaluation of an explosive waste will occur only under the following conditions: 
 
·Use of different raw materials (different formulation) in the product explosive 
 
·A change in the results of the OB/OD process occurs (e.g., a difference in the visible 

characteristics of the resulting airborne plume or a premature detonation) 
 
·Visual inspections of the waste indicate a change in the waste characteristics. 

 
If plans are made to treat a hazardous or low-level mixed explosive waste that has not previously 
been treated by OB/OD, LANL will collect sufficient information/documentation for the waste (i.e., 
Waste Profile Forms, process knowledge, material safety data sheets, or any additional information 
for acceptable knowledge [see Section 3.3.1]) to ensure that the waste stream can be effectively 
treated by OB/OD prior to initiating the treatment process. 
 
3.3.1Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), and Subpart IX, 270.14(b)(2)] 
Acceptable knowledge, as defined in the List of Definitions, is relied upon to characterize hazardous 
and low-level mixed explosive waste at TA-14, TA-15, TA-36, and TA-39. 
 
Extensive sampling and analysis of hazardous and low-level mixed explosive waste is constrained 
or restricted due to dangers associated with managing explosive waste, potential health and safety 
risks to personnel from exposure to radioactive material, and the chemical and physical nature of 
hazardous and low-level mixed explosive waste and waste forms (e.g., debris, equipment, and 
instruments).  Factors associated with the difficulty of sampling heterogeneous waste include: 
 
·Waste streams may contain disparate elements and thus require segregation into similar forms 
 
·Large objects cannot be made to fill standard-size sample containers 
 
·Laboratories may not be capable of sampling large objects (EPA, 1992). 

 
3.3.2Sampling and Analysis for Hazardous and Low-Level Mixed Explosive Waste 
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The inherent nature of explosive waste makes sampling and analysis dangerous.  LANL personnel 
routinely use established explosives products of consistent and documented chemical composition 
for research.  Historically, explosive waste has successfully undergone thermal treatment by 
OB/OD with no additional or alternative procedures required.  Due to the possible safety and 
handling dangers associated with explosive waste, LANL will rely on process knowledge to 
characterize these wastes.  Therefore, sampling and analysis of explosive waste will not occur at 
LANL. 
 
3.4VERIFICATION ANALYSIS FOR HAZARDOUS AND LOW-LEVEL MIXED EXPLOSIVE 

WASTE [20 NMAC 4.1, Subpart V, 264.13(a)(3)] 
Verification of explosive waste is done through knowledge of process and strict administrative 
control of the waste generated. 
 
Verification of process knowledge may be performed to confirm the accuracy of the initial waste 
characterization, to verify that treatment standards have been met, when there is a change in a 
waste-generating process, or when the generator requests a review.  If appropriate, verification 
analysis for hazardous or low-level mixed explosive waste may be conducted at LANL's or an 
approved subcontractor's laboratory facilities.  Any verification analyses will be conducted in 
conformance with appropriate methods. 
 
3.5SPECIAL PROCEDURAL REQUIREMENTS [20 NMAC 4.1, Subpart V, 264.13(b)(6)] 
Waste management requirements specific to ignitable, reactive, and incompatible waste, as well as 
for compliance with LDR regulations, are described below. 
 
3.5.1Procedures for Ignitable, Reactive, and Incompatible Waste [20 NMAC 4.1, Subpart V, 

264.17] 
LANL personnel take precautions necessary to prevent accidental ignition or reaction of ignitable 
and/or reactive waste managed at TA-14, TA-15, TA-36, and TA-39.  Wastes treated by OB/OD at 
LANL are ignitable and/or reactive.  Therefore, LANL relies on standard operating procedures for 
specific safety and handling procedures associated with the disposal of explosive waste.  Solid 
physical form wastes are segregated from any potential liquid-bearing wastes within each waste 
management unit.  Thus, ignitable and reactive wastes will not likely be capable of commingling 
and, therefore, would not react with other wastes or materials. 
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3.5.2Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, Subpart VIII, 
268.7(a) and 268.7(b)(3), (4), and (5)] 

In accordance with LDR regulations, treatment standards are expressed in two ways:  (1) as 
constituent concentrations in the waste (from either an extract of the waste, as determined by the 
toxicity characteristic leaching procedure, or from the total volume of the waste, referred to as total 
waste analysis) or (2) as specified treatment technologies.  The specified treatment technology for 
explosive waste (i.e., ignitable and/or reactive) is deactivation; therefore, verification through 
analysis is not necessary.  LANL will document in its operating record that the appropriate 
treatment technology has been employed prior to land disposal.  An example of LANL's Land 
Disposal Restrictions Notification Form is provided as Figure 3-2 in the LANL General Part B 
(LANL, 1996a). 
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 Table 3-1 
 

Descriptions of Hazardous and Low-Level Mixed Explosive Waste Treated by Open Burning/Open Detonation 
at Los Alamos National Laboratory 

 
Waste Description Waste-Generating 

Process Description 
Technical Area (TA) 

Where Waste is 
Generated 

Basis for 
Characterization 

Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in 
the Waste 

Regulatory 
Limitsb 

(milligrams 
per liter) 

Homogeneous Wastes 
Solid explosive 
(off-specif ication) 

Explosives preparation TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
 
 

D003 
D005 
F005 

Ignitability 
 
 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

Not 
applicable 

(NA)c 
 

NA 
100.0 

NA 
Scrap explosive (discrete 
process explosives) 

Research and 
development activit ies 
and test ing operations 

TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
D003 
D005 
F005 

Ignitability 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

NA 
NA 

100.0 
NA 

Liquid explosive 
(off-specif ication) 

Explosives preparation TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
D003 
D005 
F005 

Ignitability 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

NA 
NA 

100.0 
NA 

Heterogeneous Wastes 
Explosives-contaminated 
material (material/equipment 
may include paper, rags, oil, 
w ood, machine tools) 

Research and 
development activit ies 
and testing operations 

TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
D003 
D005 
F005 

Ignitability 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

NA 
NA 

100.0 
NA 

 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if  the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to 

or greater than the respective value given in the New  Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart D, revised November 1, 1995. 
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cNot applicable:  Refers to the absence of regulatory limits for ignitable and reactive characteristic wastes. 
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 Table 3-2 
 

Parameters, Characterization Methods, and Rationale for Hazardous and 
Low-Level Mixed Explosive Waste 

 
Waste Description Parametera Characterization Method Rationale 

Solid explosive –Barium 
–Spent non-halogenated 

solvents 
–Ignitability 
–React ivity 

–Acceptable know ledgeb –Determine characterist ic 
for ignitability and 
react ivity 

–Determine toxicity 
characterist ic 

–Determine presence or 
absence of hazardous 
const ituents 

Scrap explosive –Barium 
–Spent non-halogenated 

solvents 
–Ignitability 
–React ivity 

–Acceptable know ledge –Determine characterist ic 
for ignitability and 
react ivity 

–Determine toxicity 
characterist ic 

–Determine presence or 
absence of hazardous 
const ituents 

Liquid explosive –Barium 
–Spent non-halogenated 

solvents 
–Ignitability 
–React ivity 

–Acceptable know ledge –Determine characterist ic 
for ignitability and 
react ivity 

–Determine toxicity 
characterist ic 

–Determine presence or 
absence of hazardous 
const ituents 

Explosives-contaminated 
material 

–Barium 
–Spent non-halogenated 

solvents 
–Ignitability 
–React ivity 

–Acceptable know ledge –Determine characterist ic 
for ignitability and 
react ivity 

–Determine toxicity 
characterist ic 

–Determine presence or 
absence of hazardous 
const ituents 

 
aParameter selection is based on process know ledge for each waste stream.  Addit ional parameters may be selected for 

each waste stream as necessary. 
bAcceptable know ledge is broadly defined as process know ledge, waste analysis data (e.g., sampling and analysis), 

and/or facility records of analysis in the U.S. Environmental Protection Agency (EPA), 1994, "Waste Analysis at 
Facilit ies that Generate, Treat, Store, and Dispose of Hazardous Waste—A Guidance Manual,"  OSWER 9938.4-03, 
EPA, Office of Solid Waste and Emergency Response, Washington, D.C. 
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 ATTACHMENT 3-1 
 
 Composition of Established Explosives 
 
 
 
Note:The information provided in this attachment is for informational purposes only.  The 

information is from the most current version of a Los Alamos National Laboratory standard 
operating procedure, which is subject to revision, when necessary. 
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 4.0  DESIGN, OPERATIONS, AND PROCESS INFORMATION 
 
This section presents a brief description of the open burning/open detonation (OB/OD) thermal 
treatment units addressed in this Part B permit application as well as an overview of the design, 
general operations, and process information applicable to these waste management units.  
Information provided in this section is submitted to address the applicable miscellaneous unit 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.23, and 20 NMAC 4.1, Subpart V, Part 264, Subpart X, revised November 1, 1995, 
as well as the requirements for thermal treatment units in 20 NMAC 4.1, Subpart VI, Part 265, 
Subpart P, revised November 1, 1995.  Information that is identical for Technical Area (TA) 14, 
TA-15, TA-36, and TA-39 is consolidated. 
 
4.1HAZARDOUS WASTE OB/OD THERMAL TREATMENT UNITS NEAR TA-14, BUILDING 23 

(TA-14-23) [20 NMAC 4.1, Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; 
and 20 NMAC 4.1, Subpart VI, Part 265, Subpart P] 

This section provides unit descriptions and an overview of the waste management practices for the 
hazardous waste OB/OD thermal treatment units located near TA-14-23 at Los Alamos National 
Laboratory (LANL).  The OB/OD thermal treatment units at TA-14 include a burn cage for OB of 
explosives-contaminated items such as paper, tape, debris, and soil, and an OD area for treatment 
of waste explosives.  The OD thermal treatment unit is also used for nontreatment-related 
experimental test detonations (i.e., shots).  The descriptions include the location, the physical 
parameters, the materials of construction, and the maximum treatment capacity of the OB/OD 
thermal treatment units.  A discussion of waste management practices, including those related to 
waste packaging and handling, is presented in Section 4.5. 
 
The two thermal treatment units at TA-14 are located approximately 180 feet south of structure 
TA-14-23 (the control building); this area is also known as Q-Site East.  OB treatment operations 
are carried out in a burn cage located in the eastern portion of Firing Mound 3, adjacent to the OD 
area.  The burn cage is constructed of a semicircular piece of 0.25-inch-thick steel approximately 2 
feet wide.  The unit has a wire mesh door and a wire mesh top and bottom.  The burn cage, which 
measures approximately 3 feet high and 2 feet in diameter, sits in a steel tray with two-inch raised 
edges.  The burn cage and steel tray rest on bare soil.  OB operations are monitored from the 
control building (TA-14-23). 
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The OD area, referred to as Firing Mound 3, is a gently sloping, sand-covered area measuring 
approximately 40- by 75-feet.  Following waste placement at Firing Mound 3, detonation 
operations are conducted from the control building.  The locations of the thermal treatment units at 
TA-14 are shown on Figure 4-1. 
 
A maximum of 50 pounds of explosives-contaminated materials may be burned per treatment at the 
OB unit.  A maximum of 20 pounds of waste explosives may be detonated per treatment at the OD 
thermal treatment unit. 
 
4.2HAZARDOUS AND/OR LOW-LEVEL MIXED WASTE OD THERMAL TREATMENT UNIT 

NEAR TA-15-184 [20 NMAC 4.1, Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, 
Subpart X; and 20 NMAC 4.1, Subpart VI, Part 265, Subpart P] 

This section provides a unit description and an overview of the waste management practices for the 
hazardous and/or low-level mixed waste OD thermal treatment unit located near TA-15-184.  The 
description includes the location, the physical parameters, the materials of construction, and the 
maximum treatment capacity of the OD thermal treatment unit.  A discussion of waste 
management practices, including those related to waste packaging and handling, is presented in 
Section 4.5. 
 
The OD thermal treatment unit at TA-15 is located near TA-15-184 and may be used to open 
detonate solid and liquid hazardous and/or low-level mixed explosive waste.  As shown on 
Figure 4-2, the unit extends approximately 150 feet from the northeast to the southeast of 
TA-15-184.  The area, which covers approximately 17,663 square feet, is generally flat and 
sand-covered and slopes gently to the southwest.  Two steel plates that measure 0.5 foot thick, 
5 feet wide, and 20 feet long are located on the ground adjacent to TA-15-184.  The plates are laid 
lengthwise end-to-end with one end against the building.  Various small housings for cameras and 
instrumentation are located at the site.  Sand bags are used to protect TA-15-184 and the small 
housings from the impact of detonations. 
 
The OD thermal treatment unit may be used to treat a maximum of 500 pounds of explosive waste 
per detonation.  The unit is currently used for nontreatment-related experimental test detonations 
(i.e., shots); however, waste treatment has not yet been conducted. 
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4.3HAZARDOUS AND/OR LOW-LEVEL MIXED WASTE OD THERMAL TREATMENT UNIT 
NEAR TA-36-8 [20 NMAC 4.1, Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, 
Subpart X; and 20 NMAC 4.1, Subpart VI, Part 265, Subpart P] 

A description of the hazardous and/or low-level mixed waste OD thermal treatment unit located 
near TA-36-8 is provided below.  The description includes the location, the physical parameters, 
and the maximum treatment capacity of the OD thermal treatment unit.  A discussion of waste 
management practices, including those related to waste packaging and handling, is presented in 
Section 4.5. 
 
The OD thermal treatment unit located near TA-36-8 may be used to treat solid and liquid 
hazardous and low-level mixed explosive waste.  The OD thermal treatment unit is an 
irregularly-shaped, sand- and grass-covered area that measures approximately 550 feet east to 
west and 300 feet north to south, as shown on Figure 4-3.  The area is relatively flat. 
 
The OD thermal treatment unit has a maximum treatment capacity of 2,000 pounds of explosive 
waste per detonation.  The unit is used primarily for nontreatment-related experimental test 
detonations and may occasionally be used for treatment of hazardous and/or low-level mixed 
explosive waste. 
 
4.4HAZARDOUS WASTE OD THERMAL TREATMENT UNITS AT TA-39 [20 NMAC 4.1, 

Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; and 20 NMAC 4.1, 
Subpart VI, Part 265, Subpart P] 

This section provides a description of the hazardous waste OD thermal treatment units associated 
with structures TA-39-6 and TA-39-57 at TA-39.  The description includes the location, the physical 
parameters, the materials of construction, and the maximum treatment capacities of the thermal 
treatment units.  A discussion of waste management practices, including those related to waste 
packaging and handling, is presented in Section 4.5. 
 
The OD thermal treatment units at TA-39 are associated with TA-39-6 and TA-39-57 (Figures 4-4 
and 4-5).  Each of the areas is a relatively flat sand-covered area, measuring approximately 40- by 
40-feet, and is located in the canyon bottom.  Steep canyon walls rise to heights of 100 feet or 
more in the immediate vicinity of each OD area, roughly forming a semicircle around each area.  
The canyon walls serve to attenuate the force of the blasts.  The associated control buildings (i.e., 
TA-39-6 and TA-39-57) are reinforced concrete structures extending partially beneath the 
detonation areas. 
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The maximum treatment capacity at each of the TA-39 OD units is 1,000 pounds. 
 
4.5WASTE MANAGEMENT PRACTICES [20 NMAC 4.1, Subpart V, Part 264, Subpart X] 
There are two basic categories of explosives that may be managed at the OB/OD thermal treatment 
units addressed in this Part B permit application.  The first category consists of 
explosives-contaminated waste; the second category consists of explosive material.  
Explosives-contaminated waste is further divided into subcategories as follows:  (1) make-up room 
wastes, (2) Type I material, (3) Type II material, and (4) Type III material.  These wastes are 
defined as follows: 
 
·Make-up room waste - Explosives-contaminated waste, such as paper towels, swabs, and similar 

materials that contain no tangible pieces of explosives but are used in the preparation of 
shots in the make-up building. 

 
·Type I material - Firing mound debris that is potentially contaminated with explosives and consists 

of wood scraps, cardboard, burlap, and Plexiglass/Lexan. 
 
·Type II material - Firing site debris that is potentially contaminated with explosives and consists of 

plastic, glass, styrofoam, electrical cables, and metallic foils used for pin switches. 
 
·Type III material - Firing site debris that is potentially contaminated with explosives and consists of 

metals such as target plates.  Type III material also includes corrective action wastes or 
wastes generated as a result of investigation or remediation. 

 
The second category (i.e., explosive material) includes the following subcategories:  (1) explosives 
assemblies and explosives that are unsafe to handle; (2) identifiable scrap explosives that are safe 
to handle; (3) identifiable booster charge scrap; and (4) any other process or cleanup wastes that 
are believed to be potentially reactive. 
 
Waste to be treated is collected from various accumulation areas located at the facility and 
transported by appropriately trained personnel in a designated vehicle to the OB/OD thermal 
treatment unit on the day of planned treatment.  The waste is then unloaded from the vehicle and 
placed at the OB or OD location by qualified technicians/specialists.  OB of 
explosives-contaminated waste consists of placing the waste in the burn cage, coating the waste 
with starter fluid, and igniting the waste.  OD of waste is accomplished by using a predetermined 
amount of explosive to initiate the detonation.  The detonation may create temperatures up to 
3,000 degrees Fahrenheit (1,649 degrees Celsius).  Initiation for all waste treatment operations will 
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be performed remotely by qualified personnel from inside a control building/bunker.  Thermal 
treatment operations are conducted in accordance with the most recent, approved versions of 
LANL standard operating procedures (SOP) (see Appendix A).  Other relevant LANL SOPs will 
also be followed, as appropriate. 
 
Waste containers for explosives-contaminated waste and explosive material generally consist of 
paper-lined cardboard boxes.  Most wastes contaminated with explosives and actual pieces of 
explosives will not be packaged together.  Explosives-contaminated waste will be placed within a 
paper-lined cardboard box with a lid.  Once a cardboard box is filled, it will be closed, sealed with 
tape, and marked "HE Hazardous Waste."  These waste containers will then be stored in an 
accumulation area. 
 
Pieces of damaged explosives resulting from a misfire, sensitivity experiment, incomplete 
detonation, or exposure to severe testing will be packaged separately from excess explosives.  
The waste explosives will be stored in an accumulation area.  Exceptions to handling will be done 
on special items and will be handled safely and appropriately. 
 
4.6ENVIRONMENTAL PERFORMANCE STANDARDS APPLICABLE TO MISCELLANEOUS 

TREATMENT UNITS [20 NMAC 4.1, Subpart V, Part 264, Subpart X] 
The OB/OD thermal treatment units addressed in this Part B permit application are located in 
remote areas of LANL and will be operated, maintained, and closed in a manner that will ensure 
protection of human health and the environment, in accordance with 20 NMAC 4.1, Subpart V, 
264.601, revised November 1, 1995.  Geologic and hydrologic characteristics of the LANL facility 
and land use patterns in the Los Alamos area are discussed in Section 2.0 of the LANL General 
Part B. 
 
The OB/OD thermal treatment units have been designed to facilitate safe handling and treatment of 
wastes in order to prevent adverse human health and environmental impacts.  Design information 
and waste management practices for these units are detailed in Sections 4.1 through 4.5.  The 
waste analysis plan for these units is included as Section 3.0 of this Part B permit application.  A 
description of emergency response actions to be taken to minimize adverse impacts of 
unanticipated events are described in the contingency plan (see Section 7.0 of this document and 
Section 7.0 of the LANL General Part B). 
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SOPs are followed at the OB/OD thermal treatment units to minimize the potential for environmental 
contamination that may result from precipitation contacting treatment residues.  Residues resulting 
from treatment activities may consist of metallic shards and occasional pieces of propellants, 
explosives, or pyrotechnics.  SOPs for the OB/OD thermal treatment units require that the 
firing-site leader thoroughly survey the area after each detonation and collect all identifiable pieces 
of explosives.  The damaged explosives are then weighed and an estimate of the amount of 
material remaining at the unit is recorded in the site record logbook.  Every effort is made to 
minimize the quantity of explosive and nonexplosive residues remaining at a unit.  SOPs that are 
applicable for access and operations at the OB/OD thermal treatment units described herein are 
included as Appendix A. 
 
4.6.1Protection of Groundwater/Vadose Zone [20 NMAC 4.1, Subpart V, 264.601(a)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(a), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas and 
will be operated in a manner that prevents releases that may have adverse affects to human health 
or the environment due to migration of waste constituents through the vadose zone to groundwater.  
The following sections provide information on the potential for adverse effects on human health or 
the environment as a result of operations at the OB/OD thermal treatment units as well as describe 
monitoring and reporting efforts that have been or will be undertaken at each unit to assess the 
impact of operations at each unit. 
 
4.6.1.1Hydrogeologic Assessment and Potential Pathways and Exposure Routes 
Each of the OB/OD thermal treatment units addressed in this Part B permit application is located in 
a semiarid, temperate, mountain climate.  The annual precipitation in the Los Alamos area varies 
between 33 and 46 centimeters (cm).  The evaporation rate of free standing water exceeds the 
average annual precipitation.  Site-specific information for the soils at the OB/OD thermal 
treatment units, including permeability rates and available water-holding capacity, is provided in 
Section 2.2 of this Part B permit application.  In addition, it is estimated that 600 to 1,200 feet of 
unsaturated tuff and volcanic rock separate the facility's soil surface from the main aquifer (Figure 
2-7 in the LANL General Part B).  Collectively, the depth to the uppermost aquifer and the annual 
moisture deficit significantly limit the potential for contaminants to migrate through the vadose zone 
to groundwater. 
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An evaluation of possible waterborne waste transport pathways for groundwater and their potential 
for migration is included as Attachment 4-1, which lists the possible contaminants of concern and 
shows their origin and nature. 
 
The only aquifer in Los Alamos capable of municipal and industrial water supply is the main aquifer.  
No supply wells or test wells are located within the boundaries of TA-14, TA-15, TA-36, or TA-39 or 
within 3,500 feet of any of the OB/OD thermal treatment units described herein. 
 
4.6.1.2Monitoring and Reporting 
LANL has established an extensive groundwater monitoring system to assess and protect the 
quality of groundwater in the Los Alamos area.  The monitoring network includes test wells, supply 
wells, gaging stations, observation wells, and other hydrogeologic devices located both inside and 
outside LANL boundaries.  Routine samples are analyzed for toxic constituents, basic water 
quality, and resource depletion.  The results are published in the annual "Environmental 
Surveillance Report" and the annual "Water Supply Report."  Details on the Environmental 
Surveillance Groundwater Monitoring Plan can be found in the "Groundwater Protection 
Management Program Plan" (LANL, 1995).  In addition, a LANL hydrogeologic plan is currently 
under development. 
 
4.6.2Protection of Surface Water/Wetlands [20 NMAC 4.1, Subpart V, 264.601(b)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(b), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas and 
will be operated in a manner that prevents any releases that may have adverse affects on human 
health or the environment due to migration of waste constituents to surface waters or wetlands.  
The following sections provide information on the potential for adverse effects to human health or 
the environment as a result of operations at the OB/OD thermal treatment units as well as describe 
monitoring and reporting efforts that have been or will be undertaken at each of the units to assess 
the impact of operations. 
 
4.6.2.1Hydrologic Assessment and Potential Pathways and Exposure Routes 
Net annual precipitation for the Los Alamos area, including the sites of the OB/OD thermal 
treatment units, is low.  In addition, surface waters within LANL are limited to ephemeral, 
interrupted, or intermittent flows in the canyon bottoms that result from rainfall or snowmelt.  The 
locations of these surface waters, including intermittent streams, are shown on Map 6 of the OB/OD 



 Document: LANL OB/OD Part B  
 Revision No.: 0.0  
 Date: September 1996  
 

 

 
 
 4-8 

Part A (LANL, 1996b).  Drainage from the TA-14, TA-15, and TA-36 sites flows into nearby 
canyons.  Both of the TA-39 sites are located in a canyon bottom. 
 
Canyon bottom surface waters downstream of the firing sites at TA-14, TA-15, and TA-36 
eventually flow into Water Canyon, and canyon bottom surface waters downstream of the TA-39 
firing site eventually flow into Ancho Canyon.  A gaging station in Water Canyon, located about 
2.5 miles upstream of the Rio Grande, recorded a maximum discharge of 0.21 cubic feet per 
second in the 1995 water year.  There was no flow most of the time (LANL, 1996c).  Gage ratings 
for a gaging station in Ancho Canyon, located about 2 miles upstream of the Rio Grande, are to be 
established. 
 
The OB/OD thermal treatment units included in this Part B permit application are a part of LANL's 
National Pollutant Discharge Elimination System (NPDES) General Permit for storm water 
discharges associated with industrial activity (Permit Number NMR00A384).  A Storm Water 
Pollution Prevention (SWPP) Plan, as required by the NPDES General Permit, has been developed 
for each of the OB/OD thermal treatment units.  Each plan is designed to identify any potential 
pollutants and to provide pollution prevention or control methods to prevent the discharge of 
pollutants in storm water runoff at the unit and the surrounding area.  Under the SWPP Plan, the 
facility is required to implement best management practices to reduce the likelihood of pollutants 
entering the storm water discharges.  To this end, the following practices have been adopted at 
each of the OB/OD thermal treatment units: 
 
Good Housekeeping 
 
·Regular maintenance of the area is performed to ensure that it is clean and orderly 
 
·SOPs have been written specifying proper waste handling to minimize the exposure of waste and 

waste residues to precipitation 
 
·Regular inspections of the area are performed to ensure SOPs are being followed 
 
Spill Prevention and Response 
 
·Personnel are trained in material handling and release notification procedures 
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Visual Inspections 
 
·Pollution prevention personnel inspect and log information concerning site drainage, erosion, 

non-storm-water discharges, and changes in adjacent facilities that may affect the 
potential for storm water pollution. 

 
Under the NPDES General Permit, the measures described in Attachment 4-2 also apply to each of 
the OB/OD thermal treatment units. 
 
An evaluation of possible waterborne waste transport pathways for surface water and their potential 
for migration is included as Attachment 4-1, which lists the possible contaminants of concern and 
shows their origin and nature. 
 
TA-14 
Surface waters in the vicinity of the OB/OD thermal treatment units at TA-14 are limited to 
ephemeral streams in the bottoms of canyons near the site, namely, Cañon de Valle, and Threemile 
and Pajarito Canyons.  Cañon de Valle lies approximately 1,000 feet due south of the TA-14 
OB/OD thermal treatment units; Threemile Canyon is roughly 2,000 feet northeast of the units; and 
Pajarito Canyon is situated approximately 3,000 feet to the north.  According to the "RFI Work Plan 
for Operable Unit 1085" (LANL, 1994b), drainages from the central part of TA-14, including the 
TA-14 OB/OD thermal treatment units, flow only into Cañon de Valle.  If water volume is sufficient, 
flow from this canyon may reach the Rio Grande. 
 
Contaminants that may potentially be released from TA-14 OD operations may include residual 
high explosives or lead (LANL, 1994c).  Potential contaminants from the TA-14 OD thermal 
treatment unit may reach nearby surface waters in one or more of the following ways: (1) direct 
(airborne) deposition from OD operations; (2) transport by surface water runoff; and (3) wind 
erosion and deposition of contaminated soils.  The nature and extent of contamination at the TA-14 
firing site is described in Section 4.6.3.1. 
 
Potential contaminants resulting from OB operations at TA-14 may include the following:  carbon 
monoxide (CO), nitrogen oxides (NOx), methane, ammonia, hydrogen cyanide, sulfur oxides, 
particulates, and volatile organic compounds (VOC).  With the exception of particulate material 
(i.e., ash), each of these potential contaminants is either a gas or has a relatively high vapor 
pressure and, thus, would not be expected to contaminate surface waters. 
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TA-15 
The TA-15-184 OD thermal treatment unit is bordered by Potrillo Canyon to the north and Water 
Canyon to the south.  Waters from both of these canyons flow into the Rio Grande.  The stream 
flow in Potrillo Canyon is ephemeral and occurs only as the result of rainfall or snow melt.  Water 
Canyon may receive flow from Cañon de Valle.  Contaminants that may potentially be released 
from the TA-15 OD thermal treatment unit may include beryllium or lead (LANL, 1994d).  These 
contaminants may reach nearby surface waters in one or more of the following ways: (1) direct 
(airborne) deposition from OD operations; (2) transport by surface water runoff; and (3) wind 
erosion and deposition of contaminated soils.  The nature and extent of contamination at the 
TA-15-184 firing site is described in Section 4.6.3.1. 
 
TA-36 
The TA-36-8 OD thermal treatment unit is located in the vicinity of the headwaters of Fence 
Canyon.  Fence Canyon waters flow into Potrillo Canyon and then into Water Canyon, which 
eventually flows into the Rio Grande.  The stream flow in Fence Canyon and Potrillo Canyon is 
ephemeral and occurs only as the result of rainfall or snow melt.  A discharge sink, which is 
geomorphologic feature, has been identified in Potrillo Canyon.  The discharge sink absorbs 
stream flow and traps incoming sediments.  Immediately downstream from the sink, there is no 
evidence of stream flow.  It is suspected that surface waters generated from the watershed 
upstream of the sink do not reach the Rio Grande (LANL, 1993c). 
 
Contaminants that may potentially be released from the TA-36 OD thermal treatment unit are likely 
to include residual explosives or lead (LANL, 1994e).  These contaminants may reach nearby 
surface waters in one or more of the following ways: (1) direct (airborne) deposition from OD 
operations; (2) transport by surface water runoff; and (3) wind erosion and deposition of 
contaminated soils.  The nature and extent of contamination at the TA-36 firing site is described in 
Section 4.6.3.1. 
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TA-39 
The firing sites at TA-39 are located in the bottom of Ancho Canyon and are in close proximity to 
intermittent streams located there.  If the water volume is sufficient, these flows may reach the 
Rio Grande approximately three miles away.  Contaminants that may potentially be released from 
the TA-39 OD thermal treatment units may include residual explosives or lead (LANL, 1994f; LANL, 
1994g).  These contaminants may reach nearby surface waters in one or more of the following 
ways: (1) direct (airborne) deposition from OD operations; (2) transport by surface water runoff; and 
(3) wind erosion and deposition of contaminated soils.  The nature and extent of contamination at 
the TA-39 firing site is described in Section 4.6.3.1. 
 
4.6.2.2Monitoring and Reporting 
Under the current NPDES Stormwater General Permit, surface water monitoring is not required at 
these sites.  The General Permit expires in October of 1997, and an application for coverage of 
these sites under the next tier, Multi-Sector General Permit, will be submitted.  The following 
paragraphs detail surface water reporting and proposed monitoring strategies for the units 
addressed in this Part B permit application in accordance with the requirements in 20 NMAC 4.1, 
Subpart V, 264.602, revised November 1, 1995. 
 
TA-14 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-14 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
 
To determine if contaminants have migrated from the OB/OD thermal treatment units at TA-14, the 
"RFI Work Plan for Operable Unit 1085" (LANL, 1994b) proposes collecting 12 soil/sediment 
samples from catchments in known drainage areas at the site.  These samples will be analyzed for 
potential contaminants of concern, including explosives, metals (i.e., beryllium, lead, and uranium), 
and radionuclides (LANL, 1994b).  Data from these samples will be compared to SALs and, if 
appropriate, to naturally occurring background levels for each of the potential contaminants to 
determine whether a human health or environmental hazard exists.  If it is determined that a 
hazard exists, interim actions to stop or minimize the off-site migration of contaminants will be 
undertaken.  Such interim actions might include removal of contaminated soil/sediment and/or the 
erection of barriers (LANL, 1994b). 
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TA-15 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-15 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
 
According to the "RFI Work Plan for Operable Unit 1086" (LANL, 1993b), the TA-15-184 firing site 
has met the recommended criteria as a potential release site for which corrective actions are to be 
deferred until the site is decontaminated and decommissioned.  Available information has shown 
that there is no current health risk to site workers and that hazardous material is not migrating off 
LANL property.  Details on the criteria for this recommendation can be found in the work plan. 
 
TA-36 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-36 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
 
The "RFI Work Plan for Operable Unit 1130" (LANL, 1993c) proposes collecting water and 
sediment samples from sediment catchment areas identified in Fence, Potrillo, and Water Canyons.  
The sampling will be conducted to determine contaminant redistribution via surface water runoff.  
The water samples will be collected in accordance with LANL-ER-SOP-06.13, "Surface Water 
Sampling" (LANL, 1992a).  Quality assurance/quality control (QA/QC) samples will be collected 
and analyzed in accordance with LANL’s Environmental Restoration Program Generic Quality 
Assurance Project Plan (LANL, 1991b). 
 
TA-39 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-39 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
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The "RFI Work Plan for Operable Unit 1132" (LANL, 1993d) proposes immediate (i.e., before unit 
decommissioning) field sampling at and around the active firing sites at TA-39 to characterize the 
extent of contamination.  The primary impetus for conducting field sampling immediately is to 
evaluate whether contaminants are moving off site.  A geomorphic characterization will be 
conducted prior to field screening and sampling.  This characterization will identify major landform 
features, stream channels, drainage patterns, and sites of active erosion (LANL, 1993d). 
 
A field radiation survey and a field metals survey (using x-ray fluorescence instrumentation) will be 
conducted prior to actual sampling.  These surveys will be conducted on 10- by 10-foot grids within 
a 100 foot radius of the center of each firing pad and will include the adjacent stream channels 
(LANL, 1993d).  Samples will then be collected from the stream channels adjacent to the OD 
thermal treatment units based on the information provided by the geomorphic characterization.  In 
addition, to determine whether contaminants have been transported to the flood plain channel 
downstream from the OD thermal treatment units, the canyon bottom will be sampled in three 
locations (LANL, 1993d).  Samples will be analyzed for explosives, polychlorinated biphenyls 
(PCB), SVOCs, petroleum hydrocarbons, metals, cyanide, and radiological analytes (i.e., gamma 
radiation, uranium, thorium).  If it is determined that contamination exists, additional sampling will 
be performed to establish a more detailed analysis of contaminant distribution and transport 
pathways (LANL, 1993d). 
 
4.6.3Protection of Soil Surface [20 NMAC 4.1, Subpart V, 264.601(b)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(b), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas and 
will be operated in a manner that prevents any releases that may have adverse affects to human 
health or the environment due to migration of waste constituents to the soil surface.  The following 
sections provide information on the potential for adverse effects to human health or the environment 
as a result of operations at the OB/OD thermal treatment units as well as describe monitoring and 
reporting efforts that have been or will be undertaken at each of the units to assess the impact of 
operations at the units. 
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4.6.3.1Geologic Assessment and Potential Pathways and Exposure Routes 
The texture of the soils in Los Alamos County range from very fine clay and sandy loams to gravelly, 
sandy loams and stony, clay loams.  Soil erosion by storm water or winds can potentially transport 
contaminants from the OB/OD thermal treatment units to surrounding areas.  Natural sediment 
storage features created by surface water runoff, such as stream bank and bar deposits or drainage 
channels, may contain heavy metals or explosives residues redistributed from the OB/OD thermal 
treatment units. 
 
SOPs for the units have been adopted to limit the amount of contamination that may enter or remain 
in the soil after a detonation.  Preventative measures include good housekeeping procedures and 
using a sufficient charge to ensure complete destruction and effective treatment of the explosives. 
 
TA-14 
In June 1993, soil, sediment, and rinsate sampling was performed at the TA-14 firing sites, including 
the Firing Mound 3 area near TA-14-23.  Samples were laboratory-analyzed for TCLP metals, total 
metals (beryllium, lead, and mercury), VOCs, SVOCs, and explosives residues.  The results of the 
1993 soil sampling are presented in Attachment 4-3.  Potential contamination is believed to be 
limited to the surface (i.e., the first few inches) of the site.  Potential contaminants from OB 
operations are not likely to impact soils in the area for the reasons previously enumerated in 
Section 4.6.2.1. 
 
TA-15 
In April 1993, soil, sediment, and rinsate samples were collected in the vicinity of TA-15-184.  
Samples were laboratory-analyzed for TCLP metals, total metals (beryllium, lead, and mercury), 
VOCs, SVOCs, and explosives residues.  The results of the 1993 soil sampling survey are 
summarized in Attachment 4-4 of this section.  Potential contamination is believed to be limited to 
the surface (i.e., the first few inches) of the site. 
 
TA-36 
In August and September of 1992, soil, sediment, and rinsate samples were collected from the 
TA-36-8 OD area.  Samples were laboratory-analyzed for TCLP metals, total metals (beryllium, 
lead, and mercury), VOCs, SVOCs, and explosives residues.  The results of the 1992 soil 
sampling surveys are summarized in Attachments 4-5 and 4-6 of this section.  Potential 
contamination is believed to be limited to the surface (i.e., the first few inches) of the site. 
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TA-39 
It is anticipated that widespread contamination exists on and around the firing sites at TA-39 and 
that contaminant transport is active and ongoing.  Potential contamination is likely to be limited to 
the surface (i.e., the first few inches) of the site.  Ingestion or dermal contact with the soil on site 
may pose health risks to the operators of the unit, damage to wildlife that live at the site, and 
damage to the surrounding vegetation.  In addition, contaminated soils/sediments may have been 
carried via surface water runoff to adjacent stream channels, nearby canyons, and possibly to the 
Rio Grande. 
 
In March 1993, soil, sediment, and rinsate samples were collected from the TA-39-6 and TA-39-57 
OD areas.  Samples were analyzed for TCLP metals (i.e., arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver), total metals (lead, mercury, and beryllium), SVOCs, VOCs, 
and explosives residues.  The results of the 1993 soil sampling at TA-39 are summarized in 
Attachments 4-7 and 4-8. 
 
4.6.3.2Monitoring and Reporting 
The following paragraphs detail soil monitoring efforts that have been or are scheduled to be 
performed at the units addressed in this Part B permit application in accordance with the 
requirements in 20 NMAC 4.1, Subpart V, 264.602, revised November 1, 1995. 
 
TA-14 
Soil sampling for the TA-14 firing sites is described in Sections 4.6.2.2 and 4.6.3.1 of this Part B 
permit application. 
 
TA-15 
A corrective action program will be conducted at the TA-15-184 OD thermal treatment unit to 
determine if hazardous constituents may be migrating off site.  The study will evaluate samples for 
TCLP metals, beryllium, SVOCs, and explosives. 
 
TA-36 
The "RFI Work Plan for Operable Unit 1130" (LANL, 1993c), which includes the area encompassing 
the TA-36-8 OD thermal treatment unit, proposes conducting a geomorphic survey along Fence, 
Potrillo, and Water Canyons.  The survey will identify sediment catchment areas and establish 
locations where sediment sampling will occur.  Surface sediment samples will be collected from 
areas in all three canyons from depths of 0 to 6 inches.  Sediment samples will be collected in 
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accordance with LANL-ER-SOP-06.09, "Spade and Scoop Method for Collection of Soil Samples" 
(LANL, 1992b). 
 
TA-39 
The proposed field sampling effort for the TA-39 firing sites is described in Section 4.6.2.2 of this 
permit application.  In addition, soil samples will be collected from each firing pad, from adjacent hill 
slopes, and from adjacent mesa tops.  Four surface soil samples will be collected at each of the 
firing pads.  Surface and subsurface (i.e., 10 inches below surface) soil samples will be collected at 
150-foot intervals along predetermined transects on the adjacent hill slopes and mesa tops (LANL, 
1993d).  Samples will be analyzed for explosives, PCBs, SVOCs, petroleum hydrocarbons, 
metals, cyanide, and radiological analytes (i.e., gamma radiation, uranium, thorium). 
 
4.6.4Protection of the Atmosphere [20 NMAC 4.1, Subpart V, 264.601(c)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(c), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas 
within LANL boundaries and will be operated in a manner that prevents any releases that may have 
adverse affects to human health or the environment due to migration of waste constituents to the 
atmosphere.  The following sections provide information on the potential for adverse effects to 
human health or the environment as a result of operations at the OB/OD thermal treatment units as 
well as describe monitoring and reporting efforts that have been or will be undertaken at each unit to 
assess the impact of operations at the units. 
 
4.6.4.1 Meteorologic Assessment and Potential Pathways and Exposure Routes 
Surface winds in Los Alamos are light, averaging seven miles per hour.  The predominant 
prevailing wind direction is from the southwest to the northeast.  Under normal conditions, 
resuspension of particulates is limited.  Detailed information on winds in Los Alamos is provided in 
Section 2.1.4 of the LANL General Part B.  In addition, the LANL General Part B presents 
information on wind roses for the Los Alamos area in Section 2.1.4 and on Figures 2-3 and 2-4. 
 
By definition, OD units do not utilize air pollution control equipment.  Releases resulting from the 
treatment of waste at the OD thermal treatment units are not likely to exceed a maximum exposure 
duration of 15 minutes and would most likely be a one-time exposure for any individual receptor.  
Various types of explosives mixtures are treated at the OD thermal treatment units.  The regulated 
pollutants produced as a result of these detonations are the criteria pollutants (CO, NOx, and 
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particulate matter), some heavy metals (lead and depleted uranium), and a small amount of 
hazardous air pollutants (HAPs - e.g., hydrogen chloride [HCl], hydrogen fluoride [HF]). 
 
An EPA-type gaussian plume model was employed with a puff type release function to simulate the 
airborne release resulting from the TA-36 thermal treatment unit.  The worst-case waste treatment 
and receptor location were used in the scenario, or a 2,000-lb treatment.  Release heights and 
release fractions for a detonation cloud resulting from a typical 50-lb explosive detonation were 
determined.  Airborne effluents were assumed to be transported directly to the potential receptors, 
using median dispersion factors for the Los Alamos area.  Source terms or the pollutants 
generated during treatment activities were estimated using published emission factors (AP-42; 
developed by EPA), mass balance calculations, process knowledge, and engineering estimates.  
Impacts were evaluated for pollutants generated as a result of treatment and regulated under 
National and New Mexico Ambient Air Quality Standards.  The results of this analysis indicate that 
none of the regulated air contaminant concentrations exceed federal or state ambient air quality 
standards. 
 
4.6.4.2Monitoring and Reporting 
The following paragraphs detail atmospheric monitoring efforts that have been or are scheduled to 
be performed at the units addressed in this Part B permit application, in accordance with the 
requirements in 20 NMAC 4.1, Subpart V, 264.602, revised November 1, 1995. 
 
TA-14 
Atmospheric monitoring efforts to detect airborne contaminants at TA-14 have not yet been 
established. 
 
TA-15 
Air samplers and other means for detecting airborne contaminants have been deployed at the 
TA-15 OD thermal treatment unit.  Data collected from these measurement devices have indicated 
that only small amounts of contaminants are aerosolized.  The maximum amount of beryllium 
aerosolized is estimated at 2 percent.  Efforts are currently underway to repeat this study and gain 
additional sampling data for this unit. 
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TA-36 
The "RFI Work Plan for Operable Unit 1130" (LANL, 1993c) proposes field screening to predict 
potential hazards and health and safety conditions for on-site workers at the TA-36-8 firing site.  
The plan suggests using a portable flame ionization detector and/or photoionization detector to 
screen for VOCs.  Field-screening data are not yet available. 
 
TA-39 
Atmospheric monitoring efforts to detect airborne contaminants at TA-39 have not yet been 
established. 
 
4.7OPERATING REQUIREMENTS [20 NMAC 4.1, Subpart VI, Subpart P] 
In accordance with the requirements specified in 20 NMAC 4.1, Subpart VI, 265.373, revised 
November 1, 1995, an entire thermal cycle will be completed for treatment of hazardous and/or 
low-level mixed waste at each thermal treatment unit (i.e., a noncontinuous [batch] thermal 
treatment process). 
 
As required in 20 NMAC 4.1, Subpart VI, 265.382, revised November 1, 1995, OD of wastes at any 
of the OD thermal treatment units will be conducted in a manner that does not threaten human 
health or the environment.  A minimum required distance of 1,750 feet will be maintained between 
the point of detonation and the property of others. 
 
4.8TREATMENT EFFECTIVENESS [20 NMAC 4.1, Subpart IX, 270.23(d)] 
To address the applicable miscellaneous unit requirement specified in 20 NMAC 4.1, Subpart IX, 
270.23(d), revised November 1, 1995, a demonstration of treatment effectiveness must be included 
for the OB/OD thermal treatment units addressed in this Part B permit application.  As indicated in 
the U.S. Army Environmental Hygiene Agency (AEHA) guidance document titled "RCRA Part B 
Permit Writer's Guidance Manual for Department of Defense Open Burning/Open Detonation Units" 
(AEHA, 1987), a demonstration of treatment effectiveness can be based on laboratory or field data.  
For wastes treated by OD, data demonstrating that any residues or fragments remaining after the 
detonation are not reactive (i.e., as defined by the Resource Conservation and Recovery Act) 
should be provided.  If any waste remains, it is treated again.  The areas are visually inspected 
and explosive remnants are burned in place in conjunction with safety practices and SOPs. 
 
4.9IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTES [20 NMAC 4.1, Subpart V, 264.17(a)] 
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Applicable requirements for the management of ignitable, reactive, and incompatible wastes will be 
met at the OB/OD thermal treatment units addressed in this Part B permit application.  Pursuant to 
the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(9), revised November 1, 1995, a 
description of the precautions exercised by personnel at the units to prevent accidental ignition or 
reaction of ignitable, reactive, or incompatible wastes is included in Section 5.0 of this Part B permit 
application. 
 
4.10INSPECTION [20 NMAC 4.1, Subpart V, 264.15] 
In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.15, revised November 1, 
1995, each of the OB/OD thermal treatment units will be inspected daily when in use (i.e., when 
wastes are managed at the unit) and weekly when not in use.  Inspection parameters are specified 
in Section 6.0 of this Part B permit application and in Section 6.0 of the LANL General Part B.  
Inspection records will be maintained by responsible personnel and a copy of the record will be sent 
weekly, as appropriate, to LANL's Hazardous and Solid Waste Group. 
 
4.11RECORDKEEPING AND REPORTING REQUIREMENTS [20 NMAC 4.1, Subpart V, 

Part 264, Subpart E] 
The various recordkeeping and reporting requirements applicable to all waste management units at 
LANL and addressed in this Part B permit application are detailed in Section 4.1 of the LANL 
General Part B. 
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1.0 INTRODUCTION 
1.1 PURPOSE 
This attachment addresses the requirements of the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1 (20 NMAC 4.1), Part 264, Subpart X—Miscellaneous Units. The requirements of 
this subpart applies to owners and operators of facilities that treat, store, or dispose of hazardous 
waste in miscellaneous units. A model was constructed to simulate the migration of a contaminant 
that may result from contaminant spills followed by an unusually heavy rainstorm at the open 
burning/open detonation (OB/OD) thermal treatment units.  This model specifically addresses the 
requirements of Subpart X that deal with potential contaminant migration transport pathways. 
 
Table 1 is a cross-reference guide, listing the requirements of Subpart X and the section where 
each requirement is addressed, either in the main body of the Part B permit application, or in this 
attachment. 
 
 TABLE 1 
 
 Subpart X Cross Reference 
 

Subpart X Requirement Where Addressed 

§ 264.601 Environmental performance standards. 
 

A miscellaneous unit must be located, designed, constructed, operated, maintained, and closed in a manner 

that will ensure protection of human health and the environment. Permits for miscellaneous units are to 

contain such terms and provisions as necessary to protect human health and the environment, including, but 

not limited to, as appropriate, design and monitoring requirements, and requirements for responses to 

releases of hazardous waste or hazardous constituents from the unit. Permit terms and provisions shall 

include those requirements of subparts I through O of this part, part 270, and part 146 that are appropriate for 

the miscellaneous unit being permitted. Protection of human health and the environment includes, but is not 

limited to: 

 

(a)Prevention of any releases that may have adverse effects on human health or the environment due to 

migration of waste constituents in the ground water or subsurface environment, considering: 

 

(1)The volume and physical and chemical characteristics of the waste in the unit, including its potential for 

migration through soil, liners, or other containing structures; 

Part B permit app., Section 4.0; 

Attachment 4-1, Section 4.0, 6.1 

(2)The hydrologic and geologic characteristics of the unit and the surrounding area; Part B permit app., Section 4.0; 

Attachment 4-1, Section 3.1, 3.2 

(3)The existing quality of ground water, including other sources of contamination and their cumulative impact 

on the ground water; 

Part B permit app., Section 4.0; 

Attachment 4-1, Section 3.3 

(4)The quantity and direction of ground-water flow; Attachment 4-1, Section 3.1 
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(5)The proximity to and withdrawal rates of current and potential ground water users; Part B permit app., Section 2.0 

(6)The patterns of land use in the region; NA 
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 TABLE 1 (cont.) 
 
 Subpart X Cross Reference 
 

Subpart X Requirement Where Addressed 

(7)The potential for deposition or migration of waste constituents into subsurface 

physical structures, and into the root zone of food-chain crops and other 

vegetation; 

To be addressed during ER Project characterizations for OU 

1132 

(8)The potential for health risks caused by human exposure to waste constituents; To be addressed during ER Project characterizations for OU 

1132 

(9)The potential for damage to domestic animals, wildlife, crops, vegetation, and 

physical structures caused by exposure to waste constituents; 

To be addressed during ER Project characterizations for OU 

1132 

(b)Prevention of any releases that may have adverse effects on human health or the environment due to migration of waste constituents in surface 

water, or wetlands or on the soil surface considering: 

(1)The volume and physical and chemical characteristics of the waste in the unit; Part B permit app., Section 3.2 

(2)The effectiveness and reliability of containing, confining, and collecting systems 

and structures in preventing migration; 

Part A 

(3)The hydrologic characteristics of the unit and the surrounding area, including the 

topography of the land around the unit; 

Part A 

Part B permit app., Sections 2.0 and 4.0; 

Attachment 4-1, Section 3.1, 3.2 

(4)The patterns of precipitation in the region; Attachment 4-1, Section 3.3.1 

(5)The quantity, quality, and direction of ground-water flow; Attachment 4-1, Section 3.2 

(6)The proximity of the unit to surface waters; Part B permit app., Section 4.0; 

Attachment 4-1, Section 2.0, 3.2 

(7)The current and potential uses of nearby surface waters and any water quality 

standards established for those surface waters; 

Attachment 4-1, Section 3.4 

(8)The existing quality of surface waters and surface soils, including other sources of 

contamination and their cumulative impact on surface waters and surface soils; 

Attachment 4-1, Section 3.4 

(9)The patterns of land use in the region; NA NA 

(10)The potential for health risks caused by human exposure to waste constituents; To be addressed during ER Project characterizations for OU 

1132 

(11)The potential for damage to domestic animals, wildlife, crops, vegetation, and 

physical structures caused by exposure to waste constituents. 

To be addressed during ER Project characterizations for OU 

1132 

(c)Prevention of any releases that may have adverse effects on human health or the 

environment due to migration of waste constituents in the air, considering: 

[response to (c) and its subparagraphs (1) through (7) being 

prepared by Air Quality Group] 
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 TABLE 1 (cont.) 
 
 Subpart X Cross Reference 
 

Subpart X Requirement Where Addressed 

(1)The volume and physical and chemical characteristics of the waste in the unit, 

including its potential for the emission and dispersal of gases, aerosols and 

particulates; 

Part B permit app., Section 3.0 

(2)The effectiveness and reliability of systems and structures to reduce or prevent 

emissions of hazardous constituents to the air; 

 

(3)The operating characteristics of the unit;  

(4)The atmospheric, meteorologic, and topographic characteristics of the unit and the 

surrounding area; 

Attachment 4-1, Section 3.0 

(5)The existing quality of the air, including other sources of contamination and their 

cumulative impact on the air; 

 

(6)The potential for health risks caused by human exposure to waste constituents;  

(7)The potential for damage to domestic animals, wildlife, crops, vegetation, and 

physical structures caused by exposure to waste constituents. 

 

§ 264.602 Monitoring, analysis, inspection, response, reporting, and corrective 
action. 
Monitoring, testing, analytical data, inspections, response, and reporting procedures 

and frequencies must ensure compliance with §§264.601, 264.15, 264.33, 264.75, 

264.76, 264.77, and 264.101 as well as meet any additional requirements needed to 

protect human health and the environment as specified in the permit. 

Part B permit app., Section 4.0, 10.0 

§ 264.603 Post-closure care. 
A miscellaneous unit that is a disposal unit must be maintained in a manner that 

complies with §264.601 during the post-closure care period. In addition, if a treatment 

or storage unit has contaminated soils or ground water that cannot be completely 

removed or decontaminated during closure, then that unit must also meet the 

requirements of §264.601 during post-closure care. The post-closure plan under 

§264.118 must specify the procedures that will be used to satisfy this requirement. 

NA 

 

 

 

1.2 SCOPE 
Subpart X of 20 NMAC 4.1, Subpart V, Part 264, requires permit applicants to show that they 
prevent any releases that may have adverse effects on human health or the environment due to 
migration of waste constituents in the ground water, surface water, soil, or subsurface environment. 
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This attachment evaluates possible waterborne waste transport pathways and their potential for 
contaminant migration by use of a simple model. The attachment lists the possible contaminants of 
concern and shows their origin and nature. It presents scenarios for possible waterborne migration, 
based on site geology, hydrology, and meteorology. 
 
The model simulates the migration of a contaminant that may result from a contaminant spill 
followed by an unusually heavy rainstorm at two OD thermal treatment units.  Contaminant 
concentrations were then estimated at the point where contaminants mix with runoff from the 
watershed associated with each OD thermal treatment unit, and where the runoff may reach 
receptors. 
 
Maximum possible concentrations are estimated for contaminants of concern in the model and 
compared to Los Alamos National Laboratory (LANL) screening action levels (SAL). 
 
2.0 SITE SELECTION RATIONALE 
The OD thermal treatment units at Technical Area (TA) 39-6 and TA-39-57 were chosen for use in 
this demonstration because of their location.  These sites are in the bottom of Ancho Canyon and 
are in close proximity to intermittent streams.  A heavy rainstorm of sufficient volume could 
possibly transport potential contaminants to the Rio Grande approximately three miles away.  It is 
expected that runoff at these OD thermal treatment units in the canyon bottom have a greater 
chance of reaching the Rio Grande than runoff from the sites on the mesa tops.  For this model, 
contaminant concentrations were estimated at each OD thermal treatment unit, at State Road 4, 
and at the Rio Grande. 
 
3.0 SITE CONDITIONS 
3.1 GEOLOGY 
LANL is located on the Pajarito Plateau on the eastern flank of the Jemez Mountains.  This area is 
dominated by volcanic deposits associated with caldera formation and collapse; these deposits 
form broad plateaus surrounding the Jemez Mountains.  The Pajarito Plateau consists of narrow 
mesas separated by deep canyons formed by southeast-trending intermittent streams.  TA-39 is 
drained by a number of intermittent streams, tributaries of the main stream channel that runs 
through Ancho Canyon and joins the Rio Grande in White Rock Canyon.  All of the canyons, 
through which these tributaries flow, contain alluvium of unknown thickness.  Other canyons on the 
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plateau with a similar geology and topography (Mortandad, Canada del Buey, and Pajarito) contain 
alluvial deposits that vary greatly in thickness, from less than 3 feet (ft) thick to greater than 100 ft 
thick (Devaurs and Purtymun, 1985). 
 
LANL is perched on a plateau consisting of mostly upper Tshirege and lower Otowi members of the 
Bandelier Tuff.  At TA-39, the Bandelier Tuff ranges in thickness from several feet, along the 
northeastern margin of the site, to 600 feet, just west of TA-39 in Borehole DT9 (Purtymun, 1984). 
 
3.2 HYDROLOGY 
Ancho Canyon heads on the Pajarito Plateau on LANL property near the center of the southern 
LANL boundary and extends across the property to its confluence with the Rio Grande.  The total 
drainage area of this canyon is approximately 7 square miles (LANL, 1993).  The main channel 
length is approximately 6.9 miles (mi) long.  The floor elevation of the canyon starts at just above 
7,100 ft and drops to just below 5,400 ft at its confluence with the Rio Grande. 
 
Ancho Canyon contains an ephemeral stream that is within LANL boundaries.  It is at a 
approximately 0.8 mi upstream from the canyon’s confluence with the Rio Grande.  At this point, 
perennial flow to the Rio Grande is supported by a perennial spring, known as Ancho Spring.  
Ancho Canyon has no significant snowmelt runoff (LANL, 1996). 
 
The surface of the main aquifer rises westward from the Rio Grande within the Santa Fe Group into 
the lower part of the Puye Conglomerate below the central and western part of the plateau.  The 
main aquifer depths below the mesa top range from about 1,200 ft along the western margin of the 
plateau to about 600 ft at the eastern margin.  The main aquifer is separated from the alluvium by 
350 to 620 ft of tuff and volcanic sediments.  The main aquifer is unconfined in the western part of 
the plateau and exhibits semiartesian to artesian conditions in the eastern part along the Rio 
Grande (Purtymun, 1994). 
 
Available hydrologic data indicate that the major recharge area for the main aquifer is west of LANL, 
presumably in the Jemez Mountains, although this is still being investigated.  Water in the main 
aquifer moves from its major recharge area toward the Rio Grande, where part is discharged into 
the river through seeps and springs.  The hydraulic gradient of the aquifer averages about 60 to 80 
ft/mile within the Puye Conglomerate but increases to 80 to 100 ft/mile along the eastern edge of the 
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plateau as the water in the aquifer enters the less permeable sediments of the Santa Fe Group.  
The rate of movement of water in the upper section of the aquifer varies, depending on the aquifer 
materials.  Aquifer tests indicate the movement ranges from 20 ft/year in the Tesuque Formation to 
345 ft/year in the more permeable Puye Conglomerate (Purtymun, 1984). No supply wells or test 
wells are located within the boundaries of TA-39 or within 3500 ft of the thermal treatment units. 
 
Perched ground water zones, of limited extent, are known to occur below canyon alluvium and 
above the main aquifer in the Guaje Pumice bed at the base of the Bandelier Tuff and in the 
underlying conglomerates and basalts in parts of Pueblo Canyon, Los Alamos Canyon, and Sandia 
Canyon.  Samples, from these zones, are routinely collected from two test wells and one spring 
which discharges from one of the zones (LANL, 1995). 
 
Shallow alluvial ground water zones are known to exist in Pueblo Canyon, Los Alamos Canyon, 
Mortandad Canyon, and Pajarito Canyon.  Shallow ground water may exist in parts of Water 
Canyon, Sandia Canyon, Potrillo Canyon, and Canon de Valle; however, several boreholes and 
observation wells have failed to confirm its presence.  Alluvium in Ancho Canyon probably 
contains ground water due to recharge from storm runoff.  While the extent of saturation in the 
alluvium is not known at present, it is probably small and occurs seasonally. 
 
3.3 METEOROLOGY 
3.3.1 Precipitation 
Total annual precipitation, which includes rainfall and water-equivalent snowfall, averages 
approximately 19 inches (in.) at Los Alamos.  Annual precipitation declines eastward, with the 
normal White Rock precipitation at 13.5 in., and increases westward to more than 25 in. in the 
Jemez Mountains.  The higher precipitation toward the mountains is very noticeable during the 
summer when thundershowers develop over the mountains.  Showers tend to form, or be stronger, 
over the mountains for much of the year.  Winter storms associated with upslope winds drop more 
snow at higher elevations on the plateau. 
 
Los Alamos precipitation is characteristic of a semiarid climate.  Variations in precipitation from 
year to year are quite large.  Annual precipitation extremes range from 6.80 to 30.34 in. over a 
71-year period.  In 1986, 30.01 in. fell at the North Community site, near the Jemez Mountains. 
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3.3.2 Temperature 
Despite Los Alamos' southern location, temperatures are cool at the 7,400-ft above mean sea level 
(amsl) elevation.  Mean temperatures vary with altitude, averaging 5 degrees Fahrenheit (°F) 
higher in and near the Rio Grande Valley (6,500 ft amsl) and 5°F to 10°F lower in the nearby Jemez 
Mountains (8,500-10,000 ft amsl). 
 
Winter temperatures typically range from 15°F to 25°F during the night and from 30°F to 50°F 
during the day.  Cold arctic air masses occasionally invade the Los Alamos area from the N and 
NE, but often a shallow layer of coldest air is dammed to the east by the Sangre de Cristo 
Mountains.  Occasionally, Los Alamos temperatures drop to 0°F or below. 
 
Summers have moderately warm days and cool nights.  Afternoon temperatures are in the 70s and 
80s (°F) and occasionally reach 90°F.  The relatively thin air, light winds, clear skies, and dry 
atmosphere cause nighttime temperatures to drop to the 50s (°F), even after the warmest day. 
 
3.4 WATER, SOIL, AND AIR QUALITY 
Surface water, ground water, soil, and sediments are routinely sampled at LANL as part of the 
environmental surveillance and environmental restoration activities.  Data on the concentrations of 
various chemical constituents of interest in these media are published annually in the environmental 
surveillance reports (i.e., Environmental Surveillance at Los Alamos during 1992 (LANL, 1994), and 
at scheduled times in Environmental Restoration (ER) Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) reports. 
 
4.0 POTENTIAL CONTAMINANTS 
LANL's Environmental Protection Group (ESH-8) collected surface soil, sediment, and rinsate 
samples at the TA-39-6 and TA-39-57 OD units for the Corrective Activities Program. 
 
At each site, four transects radiating outward from the center of the detonation were sampled.  
Sampling plans (Fresquez, 1993) indicate that samples were screened for gross alpha, gross beta, 
and gross gamma.  Samples were analyzed for: 
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 ·Toxicity characteristic leaching procedure (TCLP) metals (arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, and silver) 
 
 ·Total beryllium, lead, and mercury 
 
 ·Semivolatile organic compounds (SVOC) 
 
 ·Volatile organic compounds (VOC) 
 
 ·Polychlorinated biphenyls (PCB) 
 
 ·Total uranium (U) 
 
 ·High explosive (HE) residues (TNT, 2,4-DNT at both sites and HMX, RDX, TETRYL at 

TA-39-57) 

 
Summary memos (Fresquez, 1994) discuss the analytical results. 
 
At TA-39-57 no metals were detected above U.S. Environmental Protection Agency (EPA) action 
levels.  Five SVOCs were detected in samples; only 2,4-dinitrotoluene was detected above EPA 
action levels.  Four VOCs were detected at parts per billion levels and were below EPA action 
levels.  No PCBs were detected. The average concentration of total U over this site was 134.2 (+ 
or - 243.8) milligram per gram (mg/g) compared to an upper limit for total U in background samples 
in the Los Alamos area of 3.4 mg/g.  Some HE residues of HMX and RDX were detected within 
80 ft of the detonation area. 
 
At TA-39-6 four soil samples exceeded TCLP-Pb proposed EPA action levels.  All other metals 
analyzed were below EPA action levels.  Four different SVOCs were detected below EPA action 
levels.  Five VOCs were detected at parts per billion levels and were below EPA action levels.  
One soil sample contained traces of PCBs at 1.1 mg/g.  No HE residues were detected.  Total U in 
samples ranged in concentration from 0.833 to 72.3 mg/g, with the average concentration over the 
site being 15.35 (+ or - 21) mg/g. 
 
The results of these sampling events give a limited picture of potential contaminants at the sites.  
Additional sampling is proposed at these sites to meet ER requirements for potential release site 
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characterization.  It is proposed that samples be analyzed for a more complete analytical suite, 
collected at depth as well as surface levels, and collected at biased locations. 
 
5.0 ACTION LEVELS 
The ER Program at LANL takes its primary direction from EPA guidance (EPA, 1989).  
Subsequent guidance, Corrective Action for Solid Waste Management Units (Subpart S) (EPA, 
1990), a proposed regulation under RCRA, presents a methodology for calculating action levels to 
determine the need for further evaluation of contamination in various environmental media (i.e., 
ground water, surface water, air, and soil).  The action levels are calculated using 
chemical-specific toxicity values and default exposure parameters.  In order to comply with the 
Hazardous and Solid Waste Amendments Module for the Laboratory, SALs have been developed 
that follow the Subpart S methodology for exposure parameter defaults but incorporate more recent 
toxicity values available from the EPA's Integrated Risk Information System data base (EPA, 1993) 
and Health Effects Assessment Summary Tables, (EPA, 1992), which are updated periodically. 
 
In deriving SALs for constituents in water, it is assumed that a 70-kilogram (kg) adult ingests water 
at a rate of 2 liters/day over a 70-year exposure duration.  These SALs apply to constituents in both 
ground water and surface water. 
 
SAL derivations are based on assumptions and equations contained in proposed Subpart S.  A 
complete discussion of assumptions and equations is given in the Installation Work Plan 
Appendix J (LANL, 1993). 
 
6.0 HYPOTHETICAL SCENARIO 
The model simulates contaminant migration resulting from a contaminant spill followed by an 
unusually heavy rainstorm at two OD thermal treatment units.  Contaminant concentrations were 
estimated at the point where contaminants mix with runoff from the watershed associated with each 
thermal treatment unit, and where the runoff may reach receptors. 
 
Waste descriptions for the thermal treatment units are listed in Table 10-1 of the Part B Permit 
Application.  For both sites explosives, uranium, mercury, lead, beryllium and dielectric oil 
containing PCBs are listed. 
 
6.1 CONTAMINANTS OF CONCERN FOR SCENARIO 
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Contaminants of concern for the thermal treatment units are those that may potentially migrate from 
the site in quantities above established SALs.  Barium dinitrate and 2,4-dinitrotoluene (2,4-DNT) 
were chosen for this scenario.  Barium dinitrate is a major compound present in HE before it is 
flashed; and 2,4-DNT was one of the SVOCs detected above EPA action levels in the 
Environmental Protection Group’s sampling activities discussed in Section 4.0. 
 
In the scenario it is assumed that barium dinitrate (Ba[NO3]2) and 2,4-DNT are spilled onto the soil 
surface in amounts and forms that are typical for residues after a detonation.  Rainfall in a 2-year 
6-hour storm then falls on the spill, completely dissolving the Ba(NO3)2 and dissolving the 2,4-DNT 
to saturation.  The water is then assumed to runoff the spill area without attenuation of the 
contaminant concentrations and mix at two points downstream with runoff from the storm over a 
24-hour period. 
 
6.2 PRECIPITATION EVENT FOR SCENARIO 
A 2-year 6-hour precipitation event will drop 0.82 in. of rain at TA-39-6 and 0.98 in. of rain at 
TA-39-57 (McLin, 1996; Floodplain Elevations and Flows in Ancho Canyon).  Table 2 lists the 
discharges and the discharge volumes over a 24-hour period, at locations downstream entering the 
main drainage, resulting from the hypothetical 2-year 6-hour precipitation event . 
 
 TABLE 2 
 
 Peak Discharges and Discharge Volumes 
 From a 2-year 6-hour Precipitation Event 
 

Cross Section Peak Discharge 
(cubic feet per 

second) 

24-Hour 
Discharge Volume 

(acre-feet) 

24-Hour 
Discharge Volume 

(L) 

FS-6 1 0.20 246,723 

FS-57 3 0.50 616,809 

State Road 4 3 0.99 1,221,283 

Rio Grande 1 0.50 616,809 

 

 

 

6.3 CONCENTRATION CALCULATIONS FOR SCENARIO 
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For the calculation it is assumed that barium and 2-4DNT spills at TA-39-6 and at TA-39-57. Each 
consists of 1/2 kg of barium (as soluble Ba(NO3)2) plus pieces of 2,4-DNT with a total surface area 
each of 0.06 square feet. The mass of 2,4-DNT is sufficient to saturate the rain falling on the surface 
area of the 2,4-DNT pieces over the entire storm event.  The solubility of 2,4-DNT is 240 milligrams 
per liter.  The solution is then diluted as the runoff moves away from the site and is combined with 
runoff from larger watersheds.  Concentrations calculated at the site, at State Road 4, and at the 
Rio Grande are shown in Table 3. 
 



 
 
 
 
Attachment 4-1 
 

 

 
 

 Document: LANL OB/OD Part B  
     
     

 14 

 TABLE 3 
 
 Concentrations Calculated at Open Detonation Thermal Units 
 Technical Area (TA)-39-6 and TA-39-57 
 

Contaminant TA-39-6 
Discharge 

Point 

TA-39- 
Concentration at 
Discharge Point 

TA-39-57 
Discharge 

Point 

TA-39-57 
Concentration at 
Discharge Point 

SAL 

Barium FS-6 2.0 mg/l FS-57 0.8 mg/l 2 mg/l 

 State Road 4 0.34 mg/l State Road 4 0.27 mg/l  

 Rio Grande 0.24 mg/l Rio Grande 0.20 mg/l  

2,4-dinitrotoluene FS-6 0.113 μg/l FS-57 5.4x10-2 μg/l 73 μg/l 

 State Road 4 0.019 μg/l State Road 4 1.8x10-2 μg/l  

 Rio Grande 0.013 μg/l Rio Grande 1.4x10-2 μg/l  

 

 

Footnotes: SAL = screening action levels μg = micrograms 

  mg = milligrams l = liter 

 
 
7.0 GROUND WATER TRANSPORT 
The potential for precipitation to carry contaminants from the canyon bottoms downward to ground 
water aquifers is low due to the thickness and extreme dryness of the underlying soils and rock. 
Depth of penetration of the infiltrating waters will depend on the amounts and duration of rainfall and 
whether the waters intercept a fracture or fault. 
 
Water will be present in the canyon bottom more frequently than during the 2-year 6-hour 
hypothetical precipitation event. This will dilute the waters that may contribute to ground water, 
resulting in significantly lower concentrations. Barium will likely precipitate out of the infiltrating 
waters primarily as sulfate and build up in the upper soil horizon.  2,4DNT will chemically 
precipitate in the soil horizon and will be degraded in a matter of months.  While the canyon bottom 
is the most likely pathway to ground water aquifers, the concentration of contaminants in these 
waters will be very low. 
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Additional sampling will further define constituents of concern and indicate areas where further 
analysis may be necessary. 
 
8.0 CONCLUSIONS 
The calculated concentrations are the results of an unlikely scenario where significant quantities of 
toxic materials remain on the ground after detonation. The concentrations calculated are higher 
than any values anticipated as a result of inadvertent releases from thermal unit operations.  Under 
this scenario the concentration of only barium among the contaminants of concern are close to the 
SALs at one of the points calculated.  These calculations ignore topography, degradation, and 
sorption to soils or sediments, as well as physical mass transport of HE solid particles.  It was also 
assumed that momentary contact with rainwater is sufficient to cause full dissolution or chemical 
saturation.  While these calculations are conservative, they do emphasize the importance of 
carefully evaluating the results of the planned sampling events. 
 
While the concentrations are, in some cases, close to SALs, it should be noted that the SALs 
represent concentrations assuming that a 70-kg adult ingests water at a rate of 2 liters per day for 
70 years. The numbers given were developed for a single precipitation event lasting 6 hours and 
occurring, on average, once every two years. 
 
This simple analysis provides a conceptual model for evaluating the potential contribution to surface 
and ground waters for contaminants that may be present at the sites.  More comprehensive 
modeling including the kinetics of dissolution, degradation, sorption to soils, particle transport, 
bioaccumulation, and ground water contributions is necessary to define a more accurate picture. 
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 Measures Implemented to Comply with the 
 National Pollutant Discharge Elimination System 
 General Permit 
 
 
Identify members of a Pollution Prevention Team to develop the Storm Water Pollution Prevention 
(SWPP) Plan and assist in the implementation, maintenance, and revision of the plan. 
 
Provide a description of the potential pollutant sources exposed to storm water, including pollutant 
sources not associated with waste treatment. 
 
Prepare a drainage map indicating an outline of the drainage area of each storm water outfall.  The 
map includes structural control measures, if any, to reduce pollutant migration; surface water 
bodies; material storage areas; and other pollutant sources. 
 
Maintain a current inventory of materials exposed to storm water, including a narrative description 
of materials handled, treated, stored, and disposed of since 1989. 
 
Maintain a description of spills or leaks since 1989 and the actions taken to prevent a reoccurrence. 
 
Maintain a summary of any surface water sampling data from the site. 
 
Prepare a narrative description of the potential pollutant sources associated with loading and 
unloading operations, outdoor storage, outdoor manufacturing or processing, dust and particulate 
generating activities, and on-site waste disposal activities. 
 
Prepare a description of the measures and controls implemented to control and reduce the amount 
of pollutants in the storm water discharges.  These measures and controls include: 
 
 ·Good housekeeping 
 
 ·Preventive maintenance program for storm water management devices 
 
 ·Spill prevention and response procedures 
 
 ·Inspections 
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 ·Employee training 
 
 ·Recordkeeping and internal reporting procedures 
 
 ·A listing of non-storm-water discharges, sediment and erosion control, and the management 

of runoff. 

 
Prepare a self conducted comprehensive site compliance evaluation to determine compliance with 
the site-specific SWPP Plan. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active Firing Site at 
 Technical Area 14, Building 35 
 
 
In March 1993, 21 soil samples were collected at the 0- to 3-inch depth along four transects 
radiating outward from the center of the detonation area.  In addition, two sediment samples were 
collected from two downgradient drainage channels from the detonation area.  A sample was also 
collected from the rinsate of the scattered surface debris around the detonation area.  The soil and 
sediment samples were screened for gross alpha, beta and gamma radioactivity. The soil, 
sediment, and rinsate samples were then analyzed for: toxicity characteristic leaching procedure 
(TCLP) metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); total 
beryllium, total lead, and total uranium; semivolatile organic compounds (SVOC); and high 
explosive residues.  The results of the analyses are listed below. 
 
·Two soil samples exceeded the proposed TCLP action level of 5 parts per million (ppm).  No other 

TCLP metals were detected in the soil, sediment, or rinsate samples above U.S. 
Environmental Protection Agency (EPA) action levels. 

 
·Total beryllium concentrations in the soil samples did not exceed the upper limit background 

concentrations for the Los Alamos area of 2.88 ppm. 
 
·Total uranium in the soil samples ranged from 1.8 to 31.16 micrograms per gram (μg/g) with an 

average concentration of 5.75 μg/g.  Total uranium in the sediment samples averaged 
2.59 μg/g.  The upper limit background concentration for total uranium in the Los Alamos 
is 3.4 μg/g.  Total uraniuim was detected in the rinsate sample at 12 μg/l. 

 
·One SVOC was detected at three soil sample locations and one sediment sample location.  An 

additional SVOC was detected at one of the soil sample locations, and another SVOC was 
detected at a separate soil sample location. These SVOCs were detected at 
concentrations far below EPA proposed action levels. 

 
·High explosive residues were detected in all of the soil and sediment samples collected. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 15, Building 184 
 
 
In April 1993, soil samples were collected at the 0- to 3-inch depth along four transects radiating 
outward from the center of the detonation area.  Two sediment samples were taken from drainage 
channels located near and downgradient from the detonation area.  A sample was also collected 
from rinsate of the scattered surface debris from around the detonation area. 
 
Soil and sediment samples were screened for:  gross alpha, beta, and gamma radioactivity.  The 
soil, sediment, and rinsate samples were analyzed for toxicity characteristic leaching procedure 
(TCLP) metals; total beryllium (Be), total gallium (Ga), total mercury (Hg), total lead (Pb), and total 
thorium (Th); semivolatile organic compounds (SVOC); and high explosive residues.  The results 
are summarized below. 
 
 ·Two soil samples contained Pb above the U.S. Environmental Protection Agency proposed 

action level of 5 parts per million (ppm).  No other TCLP metals were detected in any 
sample. 

 
 ·Some surface soil samples contained Be above the upper limit background concentrations for 

the Los Alamos area of 2.88 ppm. 
 
 ·Twenty-one SVOCs were found in soil samples, but most are considered complex compounds 

derived from plastics. 
 
 ·Explosives residues were not detected in any of the samples. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 36, Building 8 
 
 
In March 1994, 24 soil samples were collected at each detonation area at the 0- to 3-inch depth 
along four directions at various distances away from the center of each pad.  A sediment sample 
was collected from drainage channels located near and downgradient from the detonation areas.  
A sample was collected from rinsate of the scattered surface debris from around the detonation 
area.  The soil and sediment samples were screened for: gross alpha, beta, and gamma 
radioactivity.  The soil, sediment and rinsate samples were analyzed for toxicity characteristic 
leaching procedure (TCLP) metals; aluminum, beryllium, copper, and iron; semivolatile organic 
compounds (SVOC); total uranium and high explosive residues.  The results are listed below. 
 
 ·One soil sample contained Pb above the U.S. Environmental Protection Agency proposed 

action level of 5 parts per million.  No other TCLP metals were detected above regulatory 
levels in the soil, sediment, or rinsate samples. 

 
 ·Five SVOCs were detected at seven soil sample locations and at the sediment sample 

location, but these SVOCs are considered complex compounds derived from plastics. 
 
 ·High explosives residues were detected in many of the soil samples and in the sediment 

samples.  No high explosives were detected in the rinsate sample. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 39, Building 6 
 
 
In March 1993, 20 soil samples were collected at the 0- to 3-inch depth along four 
transects radiating outward from the center of the detonation area.  Two sediment 
samples were collected from drainage channels downgradient to the detonation area.  
A sample was collected from rinsate of scattered surface debris at the detonation 
area.  The soil and sediment samples were screened for gross alpha, beta, and gamma 
radioactivity.  The soil, sediment and rinsate samples were analyzed for toxicity 
characteristic leaching procedure (TCLP) metals; total lead (Pb), total mercury, 
and total beryllium; semivolatile organic compounds (SVOC); volatile organic 
compounds (VOC); and high explosives residues.  The results are summarized below. 
 
 ·Four soil samples contained Pb above 5 parts per million.  No other TCLP metals 

or total metals were detected above action levels in the soil sediment or 
rinsate samples. 

 
 ·Total beryllium and total mercury in the soil samples were below U.S. 

Environmental Protection Agency (EPA) action levels. 
 
 ·Eight soil samples contained from one to four SVOCs; however, all the SVOCs 

were far below EPA action levels. 
 
 ·Five VOCs were detected in soil samples, but were far below EPA action levels. 
 
 ·No high explosives residues were detected in any of the samples. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 39, Building 57 
 
 
In March 1993, 21 soil samples were collected at the 0- to 3-inch depth along four 
transects radiating outward from the center of the detonation area.  Two sediment 
samples were collected from drainage channels downgradient to the detonation area.  
A sample was collected from the rinsate of scattered debris at the area.  The soil 
and sediment samples were screened for gross alpha, beta, and gamma radioactivity.  
The soil, sediment, and rinsate samples were analyzed for toxicity characteristic 
leaching procedure (TCLP) metals; total lead, mercury, and beryllium; semivolatile 
organic compounds (SVOC); volatile organic compounds (VOC); polychlorinated 
biphenyls (PCB); and high explosives residues.  The results are summarized below. 
 
 ·No TCLP metals or total metals were detected above action levels in any sample. 
 
 ·Of five SVOCs detected in soil samples, only one (2,4-dinitrotoluene) was 

present above the U.S. Environmental Protection Agency (EPA) action levels 
in three soil samples. 

 
 ·Four VOCs were detected in soil samples, but were far below EPA action levels. 
 
 ·No PCBs were detected in any sample. 
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 Air Quality Impact Modeling 
 
 
Air emissions from the open detonation of wood and plastic waste at Technical Area (TA) 14, 
TA-15, TA-36, and TA-39 are regulated under National and New Mexico Ambient Air Quality 
Standards.  Air emissions from these operations could include criteria pollutants such as carbon 
monoxide, oxides of nitrogen, particulate matter, sulfur dioxide, and volatile organic compounds.  
In addition, some hazardous air pollutants such as hydrogen chloride and hydrogen fluoride are 
emitted as a result of combustion of the binders used to form the high explosives used in the waste 
treatment.  Impacts from operations of this type must meet ambient air standards for all criteria 
pollutants1.  In addition the waste had the potential for being contaminated with other regulated 
hazardous materials such as lead and depleted uranium (dU). 
 
Source terms or the amount of pollutants generated during treatment activities (i.e., detonation) 
were estimated using published emission factors (AP-42; developed by the U.S. Environmental 
Protection Agency [EPA]), mass balance calculations, process knowledge, and engineering 
estimates.  In addition, estimates were based on waste profiles containing 90% 
wood/cardboard/burlap, 10% plastics/paper, and 0.192 pound (lb.) of dU/lb. of waste detonated. 
 
An EPA-type gaussian plume model was employed with a puff type release function to simulate the 
airborne release resulting from the explosive treatment of the waste.  The worst-case waste 
treatment and receptor location was used in the scenario, or a 2,000-lb. treatment at TA-36.  
Multiple treatments were used for comparison to those standards having 7-day or more averaging 
periods.  Release heights and release fractions for a typical 50 lb. explosive "shot" were 
determined by Church's method and are shown in Table I below2.  Airborne effluents were 
assumed to be transported directly to the potential receptors, using median dispersion factors for 
the Los Alamos area.  The modeled concentration values for the above scenario are provided in 
Table II below. 
 
 Table I.  Detonation Cloud Height and Material Distribution 
 

Height 
(meters) 

Release Fraction 

162 
121 
81 
40 
0 

20% 
35% 
35% 
16% 
4% 

 

                     
     1Hazardous Air Pollutant (HAP) emission standards are regulated under Title 20, Chapter 2, Part 70 of the New Mexico Administrative Code 
for the facility at 10 tons per year for any one HAP or 25 tons per year for any combination of HAPs.  Subsequently, impacts for hydrogen 
chloride and hydrogen fluoride releases were not included in this modeling analysis. 

     2"Cloud Rise from High-Explosives Detonations, Sandia Laboratories," H.W. Church, June 1969, TID-4500, (53rd ed., UC-41, Health and 
Safety, SC-RR-68-903). 
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 Table II.  Air Quality Impacts from Explosive Destruction of Waste 
 

Chemical Ambient Air Quality Standards Air Concentrations at: 

  Pajarito Road 
(800 m NNE) 

White Rock 
(2980 m ESE) 

Carbon 
monoxide 

8-hour average 
 
1-hour average 

0.5 mg/m3 
 

2.0 mg/m3 

(8.7 ppm) 
 

(13.1 ppm) 

0.02 mg/m3 
 

0.16 mg/m3 

0.01 mg/m3 
 

0.02 mg/m3 

 

Nitrogen oxides 24-hour average 
annual arithmetic 
average 

5.0 μg/m3 
1.0 μg/m3 

(0.1 ppm) 
(0.05 ppm) 

5.25E-04 μg/m3 
1.15E-05 μg/m3 

1.96E-04 μg/m3 
4.29E-06 μg/m3 

 

Particulate matter 24-hour average 
7-hour average 
30-day average 

150 μg/m3 
110 μg/m3 
90 μg/m3 

 1.4 μg/m3 
0.39 μg/m3 
0.37 μg/m3 

0.51 μg/m3 
0.15 μg/m3 
0.14 μg/m3 

 

Sulfur dioxide 24-hour average 
annual arithmetic 
average 

5.0 μg/m3 
1.0 μg/m3 

(0.1 ppm) 
(0.02 ppm) 

0.054 μg/m3 
0.001 μg/m3 

0.020 μg/m3 
0.000 μg/m3 

 

Lead 3-month average 0.03 μg/m3  4.3E-6 μg/m3 1.6E-6 μg/m3 

 

Photo Chemical 
Oxidants (VOC) 

1-hour average 245 μg/m3 0.06 ppm 130 μg/m3 48 μg/m3 

 

depleted Uranium annual maximum 10 mrem  NA >0.001 mrem 

 
Footnotes: m NNE = meters north-northeast 
  m ESE = meters east-southeast 
  mg = milligrams 
  m3 = cubic meters 
  ppm = parts per million 
  μg = microgram 
  VOC = volatile organic compound 
  mrem = millirem 
  NA = not applicable 
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 5.0  PROCEDURES TO PREVENT HAZARDS 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
revised November 1, 1995, for the following subject areas: 
 
·Security procedures and equipment [20 NMAC 4.1, Subpart IX, 270.14(b)(4), and 20 NMAC 4.1, 

Subpart V, 264.14, revised November 1, 1995]; 
 
·Access control [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(viii), revised November 1, 1995]; 
 
·Preparedness and prevention requirements [20 NMAC 4.1, Subpart V, Part 264, Subpart C, 

revised November 1, 1995]; 
 
·Procedures, structures, and equipment for preventing hazards [20 NMAC 4.1, Subpart IX, 

270.14(b)(8), revised November 1, 1995]; 
 
·General waste management practices for ignitable, reactive, and incompatible waste [20 NMAC 

4.1, Subpart IX, 270.14(b)(9), and 20 NMAC 4.1, Subpart V, 264.17, revised November 1, 
1995]. 

 
5.1SECURITY [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 270.14(b)(19)(viii); 20 NMAC 4.1, 

Subpart V, 264.14] 
The following describes the security features in place at the thermal treatment units located at 
Technical Area (TA) 14, TA-15, TA-36, and TA-39 at Los Alamos National Laboratory (LANL), in 
accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 
270.14(b)(19)(viii), and 20 NMAC 4.1, Subpart V, 264.14, revised November 1, 1995. 
 
In compliance with LANL standard operating procedures (SOP) for the open burning/open 
detonation (OB/OD) thermal treatment units (see Appendix A for SOPs), manned roadblocks are 
established along access roads in the vicinity of the OB/OD units to further reduce the possibility of 
entry into these areas during actual treatment operations.  Personnel manning the roadblocks 
maintain two-way radio contact with administrative controls and firing site personnel and can stop 
the operation should a breach of security occur.  In accordance with 20 NMAC 4.1, Subpart IX, 
270.14(b)(19)(viii), revised November 1, 1995, the locations of security fences and entry/access  
gates in the vicinity of these units are shown on Figures 5-1 through 5-5.  Collectively, these 
security procedures and the security features discussed below prevent the unknowing entry and 
minimize the possibility for unauthorized entry of persons into the OB/OD thermal treatment units in 
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accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.14(b)(2), revised November 1, 
1995. 
 
The OB/OD thermal treatment units at TA-14, TA-15, TA-36, and TA-39 are located within secured 
areas at which security is maintained through both administratively controlled and physical barriers.  
Access to the areas can only be gained through controlled entry stations at TA-16, TA-36, and 
TA-69 and through key-activated entry gates within TA-15 by persons possessing appropriate 
security clearance.  Entry stations are located on Anchor Ranch Road for access through TA-69 off 
of West Jemez Road for access through TA-16, and on Potrillo Drive at TA-36 for access through 
TA-18 and TA-36 via Pajarito Road, respectively.  The entry stations are manned by Protection 
Technology Los Alamos security personnel 24 hours a day.  In addition, an 8-foot-high chain-link 
security fence with razor wire at the top surrounds the entire perimeter of TA-14, TA-15, TA-36, and 
TA-39.  The entire security fence is also inspected on a regular basis by security personnel, and 
repairs are made, as necessary.  Warning signs are posted at the entrance to each OB/OD 
thermal treatment unit area and can be seen by personnel approaching the area.  The legend on 
the signs indicates "Danger Explosives Area."  Signs reading "Authorized Personnel Only" are 
posted on gates on interior access roads at each TA in the vicinity of a thermal treatment unit.  All 
warning signs are legible from a distance of 25 feet and are written in English and Spanish. 
 
5.2PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, 

Subpart C] 
The following sections present how operations at the TA-14, TA-15, TA-36, and TA-39 OB/OD 
thermal treatment units comply with the preparedness and prevention requirements of 20 NMAC 
4.1, Subpart V, Part 264, Subpart C, revised November 1, 1995. 
 
5.2.1Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.32, revised November 1, 
1995, the thermal treatment units addressed in this Part B permit application are equipped with 
adequate emergency equipment, which includes internal and external communication equipment; 
alarm systems; fire extinguishers; and fire control, spill control, and decontamination equipment.  
Emergency equipment specific to the OB/OD thermal treatment units at TA-14, TA-15, TA-36, and 
TA-39 is discussed in the following sections and is summarized in Attachment 7-1 of this Part B 
permit application.  LANL-wide emergency equipment, available for use at any of the LANL waste 
management units, is presented in Section 7.0 of the LANL General Part B. 
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Alarm systems are in place at the OB/OD thermal treatment units at TA-14, TA-15, TA-36, and 
TA-39 and are used to alert personnel to clear the areas.  The alarm systems, which consist of 
sirens and red flashing lights, are activated prior to and during treatment operations.  The sirens 
are also sounded at the completion of treatment operations to signal that an area is clear.  In 
addition, emergency "kill" switches are located at the OB/OD thermal treatment units and may be 
activated by any personnel to halt operations in the event of abnormal or unusual conditions.  Fire 
alarm pull stations are located in TA-15-184, TA-15-185, TA-15-186, and TA-15-310; in TA-36-8; 
and in TA-39-6 and TA-39-57.  These pull stations can be accessed by personnel working at the 
OB/OD thermal treatment units.  Upon activation of the fire alarm system, an audible alarm sounds 
to alert personnel of emergency conditions.  Manual pull stations are connected to the Los Alamos 
County Fire Department (LACFD) through LANL's central alarm system (see Section 7.0 of the 
LANL General Part B) at all times. 
 
Paging and conventional telephones are available during treatment operations at the OB/OD 
thermal treatment units to provide adequate communication and to summon external emergency 
assistance, if necessary.  Telephones are located at the control bunkers and in the control 
buildings.  These telephones have paging capabilities and may be used in an emergency to 
communicate the location and nature of hazardous conditions to personnel in the area. 
 
Fire extinguishers available for use at the TA-14 OB/OD thermal treatment units are located at 
TA-14-6 and TA-14-23.  Two fire extinguishers are located at TA-14-6, and five fire extinguishers 
are located at TA-14-23.  Two portable Halon fire extinguishers are located in vehicles at 
TA-15-310.  Two fire extinguishers are located in TA-36-8, and a fire extinguisher is located in 
each control building at TA-39 (TA-39-6 and TA-39-57).  In addition, each vehicle used to transport 
explosives is equipped with a Halon fire extinguisher.  Depending on the size of the fire and the fuel 
source, fire extinguishers may be used by on-site personnel.  However, LANL policy encourages 
immediate evacuation of the area and notification of appropriate emergency personnel. 
 
One fire hydrant is located at the TA-14 entry gate.  One fire hydrant is located at the entrance to 
TA-15-186, which is approximately 200 feet southeast of the OD thermal treatment unit at 
TA-15-184.  One fire hydrant is also located near TA-39-98.  Water is supplied to these fire 
hydrants by a municipal water system through 8-inch pipes at an adequate volume and pressure 
(i.e., 200 gallons per minute and 90 pounds per square inch static pressure) to supply a water hose 
in the event of a fire, as required by 20 NMAC 4.1, Part V, 264.32(d), revised November 1, 1995. 
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Although permanent sources of water (i.e., a fire hydrant) are not available in the immediate vicinity 
of each thermal treatment unit, arrangements can be made with the LACFD to provide water tanker 
trucks to the site for use in an emergency.  The water tanker trucks are capable of supplying water 
at adequate volume and pressure for use in fire-suppression activities to meet the requirements of 
20 NMAC 4.1, Part V, 264.32(d), revised November 1, 1995.  SOPs are in place that describe 
when and how fire department assistance is to be used. 
 
Spill control equipment is available at TA-14-23, TA-15-184, TA-39-6, and TA-39-57.  This 
equipment consists of various types of sorbents.  Spill control equipment is not currently available 
at the TA-36-8 OD thermal treatment unit.  This equipment is available at the lower Slobbovia Site 
at TA-36 but would not be easily accessible to personnel at TA-36-8. 
 
Eyewash stations are located in TA-14-23, TA-15-185, and TA-36-8.  Personnel decontamination 
equipment available at TA-36-8 includes a portable eyewash station located in the main chamber of 
TA-36-8. Two self-contained breathing apparatus are also located in TA-36-8.  A portable eyewash 
station is available for use at TA-39-6 and TA-39-57. 
 
Material safety data sheets (MSDS), which provide useful exposure information, are available at the 
group office.  MSDSs, first aid kits, and hearing protection equipment are also available at the 
OB/OD thermal treatment units located at TA-14, TA-15, TA-36, and TA-39. 
 
5.2.2Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33] 
Communications and alarm systems, and fire protection, spill control, and decontamination 
equipment located at the OB/OD thermal treatment units addressed in this Part B permit application 
are tested and/or maintained according to the inspection schedule detailed in Section 6.0 of this 
document and in Section 6.0 of the LANL General Part B.  The frequency of inspection is adequate 
to assure proper operation in the event of an emergency.  Repair and replacement of emergency 
equipment are performed as required. 
 
5.2.3Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 
Whenever treatment operations are being conducted at the OB/OD thermal treatment units 
addressed in this Part B permit application, involved personnel have immediate access to an 
emergency communication device, either directly or through visual or voice contact with another 
individual.  In the event of an emergency, communication equipment at the OB/OD thermal 
treatment units allows personnel to contact the Dynamic Experimentation operating group 
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management, the Emergency Management and Response Office, and/or the Central Alarm Station 
operator (refer to Section 7.2 of the LANL General Part B).  In addition to the communications and 
alarm systems described in this section, two-way radios, pagers, and/or cellular telephones are also 
used at the OB/OD thermal treatment units to provide additional means of communication between 
on-site personnel and/or to contact LANL emergency support personnel. 
 
5.2.4Aisle Space Requirements [20 NMAC 4.1, Subpart V, 264.35] 
At the OB/OD thermal treatment units addressed in this Part B permit application, adequate space 
is maintained to allow the unobstructed movement of personnel and fire protection, spill control, and 
decontamination equipment in the event of an emergency. 
 
5.2.5Support Agreements with Outside Agencies [20 NMAC 4.1, Subpart V, 264.37] 
Information on support agreements with outside agencies, as required by 20 NMAC 4.1, Subpart V, 
264.37, revised November 1, 1995, is presented in Section 5.0 of the LANL General Part B. 
 
5.3PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [20 NMAC 4.1, Subpart IX, 

270.14(b)(8)] 
Descriptions of the preventive procedures, structures, and equipment at the OB/OD thermal 
treatment units at TA-14, TA-15, TA-36, and TA-39 are presented below.  This information is 
provided in accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(8), revised 
November 1, 1995.  Adherence to the procedures and proper use of the structures and equipment 
will help to prevent hazards, prevent undue exposure of personnel to hazardous and low-level 
mixed waste, and prevent releases to the environment. 
 
At the TA-14, TA-15, TA-36, and TA-39 OB/OD thermal treatment units, large containers of 
explosives-contaminated waste or explosive materials are typically handled using mechanical 
equipment such as a truck-mounted crane or a hydraulic lift gate.  If the waste is not immediately 
detonated, it is placed in a temporary staging area, such as a satellite accumulation  or 
less-than-90-day accumulation area, in accordance with generator regulations.  Small containers 
of waste are handled manually or with a dolly.  The use of proper handling equipment, appropriate 
to a container's size and weight, helps to prevent hazards while moving containers at a thermal 
treatment unit.  Additionally, personnel involved in waste handling and container handling 
operations at the OB/OD thermal treatment units are knowledgeable of the physical and chemical 
properties of the waste managed at the site and take additional precautions, as necessary, to 
ensure that containers are handled safely. 
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Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19)(xi), revised November 1, 
1995, Maps 2 through 5 of the OB/OD Part A show surface contours and drainage around the 
OB/OD thermal treatment units.  Engineering controls (i.e., earthen berms) are in place at the 
OB/OD units to prevent runoff of wastes from the unit to other areas of the facility or to the 
environment. 
 
For several reasons, it is not anticipated that there will be any impact to groundwater or other water 
supplies as a result of treatment operations at the OB/OD thermal treatment units.  The depth to 
groundwater at LANL ranges from 600 feet to 1,200 feet (see Figure 2-7 of the LANL General 
Part B).  Geologic units underlying the area include layers of unsaturated volcanic tuff and ash, the 
moisture content of which is generally less than 10 percent (DBA, 1995).  Because the moisture 
content is insufficient for moisture migration through the Bandelier Tuff, no impact to groundwater is 
expected.  In addition, all water supply lines are under pressure and are equipped with backflow 
prevention devices. 
 
Electrical power is supplied to buildings near each of the OB/OD thermal treatment units.  Supplied 
power at these buildings is used to operate lighting and telephone and alarm systems.  Operations 
at the OB/OD thermal treatment units would be discontinued temporarily if electrical power was not 
restored quickly or if container handling equipment failed. 
 
Safety shoes, safety glasses, and other personal protective equipment (PPE) required in explosives 
areas are worn by workers during routine operations at the thermal treatment units.  Additional 
appropriate PPE is available should abnormal or unusual conditions require such equipment. 
 
Releases to the atmosphere resulting from treatment activities at the OB/OD thermal treatment 
units cannot be prevented.  However, assuming a conservative scenario of treatment activities at 
the unit (as discussed in Section 4.6.4 of this Part B permit application), estimated resulting 
emissions will not exceed regulatory levels and, therefore, will not adversely affect human health or 
the environment. 
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5.4PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE, REACTIVE, OR 

INCOMPATIBLE WASTE [20 NMAC 4.1, Subpart IX, 270.14(b)(9), 270.15(c) and (d) and 
20 NMAC 4.1, Subpart V, 264.17, 264.176, and 264.177] 

This section details the precautions taken to prevent accidental ignition or reaction of ignitable, 
reactive, or incompatible wastes at the OB/OD thermal treatment units at TA-14, TA-15, TA-36, and 
TA-39. 
 
Ignitable and/or reactive wastes may be temporarily stored in containers and managed in 
accordance with generator regulations at the OB/OD thermal treatment units at TA-14, TA-15, 
TA-36, and TA-39.  Containers holding ignitable or reactive wastes are or will be located at least 50 
feet from the facility's property line at all times (refer to Maps 1 through 5 of LANL's OB/OD Part A) 
and will be protected from sources of ignition or reaction.  Policies and SOPs are in place at the 
OB/OD thermal treatment units that minimize the possibility of accidental ignition.  In addition, 
smoking is not permitted in areas where ignitable and/or reactive wastes are managed.  Signs 
indicating "No Smoking Except in Designated Areas" are conspicuously placed at the entrances to 
the OB/OD thermal treatment units, as required by 20 NMAC 4.1, Subpart V, 264.17(a), revised 
November 1, 1995.  Together, these measures meet the requirements of 20 NMAC 4.1, 
Subpart V, 264.17(a) and (b) and 264.176, revised November 1, 1995. 
 
Incompatible wastes, if managed at the OB/OD thermal treatment units, are segregated to prevent 
adverse reactions from occurring through commingling of the wastes.  In addition, no incompatible 
wastes will be mixed, and no waste will be placed in a container that previously held an 
incompatible waste, as required by 20 NMAC 4.1, Subpart V, 264.177(a) and (b), and 20 NMAC 
4.1, Subpart IX, 270.15(d), revised November 1, 1995.  If incompatible wastes are managed at any 
of the OB/OD thermal treatment units, the requirements of 20 NMAC 4.1, Subpart V, 264.177(c), 
revised November 1, 1995, will also be met.  Only containers made of or lined with materials that 
will not react with and are otherwise compatible with the waste to be managed will be used at the 
OB/OD thermal treatment units. 
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 6.0  INSPECTION PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart V, 264.15, "General Inspection Requirements," revised November 1, 
1995, this section presents inspection requirements applicable to the open burning/open detonation 
(OB/OD) thermal treatment units at Los Alamos National Laboratory (LANL).  Pursuant to 
20 NMAC 4.1, Subpart V, 264.15(a), revised November 1, 1995, inspection schedules for these 
units have been developed to identify equipment malfunctions and deterioration, operator errors, 
and discharges that might cause or lead to a release of hazardous and/or mixed waste and pose a 
threat to human health and the environment.  This inspection plan, which presents general 
inspection schedules, as specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(5), revised November 1, 
1995, is being submitted with this unit-specific Part B permit application.  Inspections are 
conducted often enough to identify problems in time to correct them before they harm human health 
or the environment. 
 
6.1GENERAL INSPECTION SCHEDULES AND REQUIREMENTS [20 NMAC 4.1, Subpart IX, 

270.14(b)(5) and 20 NMAC 4.1, Subpart V, 264.15(b) and (c)] 
In accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(5), and 20 NMAC 4.1, 
Subpart V, 264.15(b)(1), revised November 1, 1995, a written inspection schedule has been 
developed at LANL.  This schedule is followed for the inspection of monitoring equipment, safety 
and emergency equipment, security devices, and operating and structural equipment that are 
important to preventing, detecting, and responding to environmental or human health hazards.  A 
copy of this inspection plan, which includes inspection schedules, and copies of inspection records 
are maintained at the facility by LANL's Hazardous and Solid Waste Group (ESH-19) and the site 
operator, as required in 20 NMAC 4.1, Subpart V, 264.15(b)(2) and 264.15(d), revised November 1, 
1995. 
 
Inspection schedules outlining the items to be addressed on LANL's Hazardous and Mixed Waste 
Facility Inspection Record Form (IRF) and inspection frequencies for the OB/OD thermal treatment 
units are provided in Section 6.2.  Pursuant to 20 NMAC 4.1, Subpart V, 264.15(b)(3), revised 
November 1, 1995, the IRF lists the types of problems to be looked for during an inspection.  The 
IRF and instructions for its completion are provided as Attachment 6-1 of the LANL General Part B.  
The activities discussed below are addressed according to the specified regulatory requirements as 
well as to existing LANL inspection requirements for hazardous and mixed waste management 
units. 
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6.1.1Inspection Records [20 NMAC 4.1, Subpart V, 264.15(d)] 
Inspection training is provided through LANL's Environment, Safety, and Health Training Group, 
with guidance from ESH-19.  Trained personnel assigned from the operating group that manages 
the unit conduct inspections and record the information on IRFs.  These inspections are retained in 
inspection logbooks for a minimum of three years from the date of inspection.  Copies of the 
inspection records are forwarded to ESH-19, who maintains copies of the inspection records for a 
minimum of three years from receipt. 
 
If necessary, ESH-19 may modify the IRF used at LANL or may develop an equivalent form.  
Because the IRF is a comprehensive form that applies to all categories of both hazardous and 
mixed waste management units, not all sections of the form apply to all units.  The IRF complies 
with 20 NMAC 4.1, Subpart V, Part 264, revised November 1, 1995, requirements for permitted 
hazardous waste management units; 20 NMAC 4.1, Subpart VI, Part 265, revised November 1, 
1995, requirements; and additional requirements directed by LANL policy.  Instructions included 
with the IRF provide specific guidance for each inspection item listed. 
 
The IRF (Attachment 6-1 of the LANL General Part B) is completed according to the daily and 
weekly schedules provided in Section 6.2.  In the event that the primary inspector is not available 
to complete the IRF, an alternate is responsible for its completion.  Inspections are conducted and 
recorded in Parts I and II of the IRF for each working day or week (as appropriate) that waste is 
treated.  For each working day or week that waste is not treated, a check mark is placed in the "No 
Use" block in Part I. 
 
For every item requiring inspection, a response indicating the condition of each item is entered in 
the column under the appropriate day of the week.  The response is either "OK" or "AR" (action 
required).  If the response is "AR," the action required is noted in Part II of the IRF.  Multiple "ARs" 
are numbered.  If inspection results indicate that corrective measures are warranted, any and all 
actions taken (along with time, date, and other pertinent information) are recorded in Part II of the 
IRF and on all subsequent IRFs until corrective measures are completed.  After corrective 
measures have been completed, the "Condition" column on the IRF is changed to "OK". 
 
6.1.2Inspection Frequency [20 NMAC 4.1, Subpart V, 264.15(b)(4)] 
Inspection frequencies relevant to the OB/OD thermal treatment units are presented in Section 6.2.  
Inspection frequencies may be increased at the discretion of the operator or ESH-19, if unexpected 
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malfunctions occur, or if an accelerated deterioration rate of containers, secondary containment 
systems, and/or equipment is detected. 
 
6.1.3Actions Resulting From Inspections [20 NMAC 4.1, Subpart V, 264.15(c)] 
6.1.3.1Preventive Action 
If any defects, deterioration, damage, or potential hazards are discovered during an inspection, 
appropriate corrective measures (e.g., transfer of waste from defective container to an appropriate 
container in good condition, repair or replacement of nonfunctioning equipment and/or systems, or 
removal of any accumulated liquids) will be completed promptly to minimize further damage and 
prevent the need for emergency response.  Any preventive action taken in response to an 
inspection will be noted on the IRF. 
 
6.1.3.2Remedial and Emergency Action 
If a hazardous condition is imminent or has already occurred, remedial action will be taken 
immediately.  The situation will be assessed by the group leader (or designee) responsible for the 
unit.  If this assessment indicates that human health or the environment may be adversely 
affected, the contingency plan (Sections 7.0 of the LANL General Part B and of this Part B permit 
application) will be implemented immediately.  The contingency plan discusses the appropriate 
responses to emergency situations.  Evacuation determinations will be made as outlined in Table 
7-4 of the LANL General Part B.  In the event the contingency plan is implemented, any sampling, 
decontamination, and verification will be conducted as specified in that plan. 
 
6.2INSPECTION SCHEDULE AND REQUIREMENTS FOR OB/OD THERMAL TREATMENT 

UNITS [20 NMAC 4.1, Subpart V, 264.15(b) and 264.602] 
OB/OD thermal treatment units are inspected according to the schedule provided below.  
Inspection frequencies are adequate based on the deterioration rates of equipment/systems and 
the probability of harm to human health or the environment if failure of the equipment/systems 
occurs, or any operator error goes undetected between inspections. 
 
6.2.1Daily 
Daily inspections will be conducted every day of operation (i.e., every day that OB/OD treatment 
occurs).  For daily inspections of the thermal treatment units, the items in the following blocks on 
the IRF will be addressed, as appropriate: 
 
 Block NumberItem(s) 
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 1–5General information 
 7(Un)loading area 
13Structural integrity of containers 
 14Covers/lids of containers 
 16Labels 
18Detonation pad run on/off control 
22Secondary containment structures 
24Appropriate container segregation 
39Radiation safety (if applicable) 
 40–48General information 
 
In addition, OD thermal treatment units will be inspected immediately before placement of wastes 
onto the site.  After the unit can be safely approached following treatment, the area will be 
surveyed for unexploded ordnance and debris.  All monitoring controls, emergency shutdown 
controls, and alarms or warning systems associated with the thermal treatment units will be 
inspected and/or tested for proper operating condition prior to the initiation of treatment at the units. 
 
6.2.2Weekly 
Weekly inspections of OB/OD thermal treatment units, to be initiated on the first working day of 
each week, will address the items in the following blocks on the IRF, as appropriate: 
 
 Block NumberItem(s) 
 1–5General information 
 8Communication equipment 
12Eyewashes/safety showers 
 15Warning signs 
 20Security 
 21Site lighting 
 25Hose bibs, water supply 
 27Road/work surfaces 
 28Wind sock 
33Spill control, fire, and emergency equipment 
 40–48General information 
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 7.0  CONTINGENCY PLAN 
 
In the event of an emergency at the open burning/open detonation (OB/OD) thermal treatment units 
at Technical Area (TA) 14, TA-15, TA-36, or TA-39, the Los Alamos National Laboratory 
(LANL)-wide contingency plan presented in Section 7.0 of the LANL General Part B will be 
implemented.  Specific information on emergency response resources and release 
prevention/mitigation at TA-14, TA-15, TA-36, and TA-39 is provided below.  Figures depicting 
evacuation routes and muster areas at each OB/OD thermal treatment unit are also provided in this 
Part B permit application.  In addition, a listing of emergency equipment available for use at each 
OB/OD thermal treatment unit is included here as Attachment 7-1. 
 
7.1EMERGENCY RESPONSE RESOURCES 
The Dynamics Experimentation (DX) Division is responsible for the hazardous and low-level mixed 
waste thermal treatment units at TA-14, TA-15, TA-36, and TA-39.  DX personnel have been 
trained in emergency procedures. 
 
7.2RESPONSIBILITY 
At TA-14, TA-15, TA-36, and TA-39, DX Division is responsible for correction of a nonsudden 
release from a hazardous and/or low-level mixed waste management unit if the correction can be 
performed safely with normal maintenance and management procedures.  Personnel from the 
Emergency Management and Response Office may provide assistance in mitigating releases.  
Any correction methods for nonsudden releases that have resulted in an impact to the environment 
will be coordinated with the New Mexico Environment Department. 
 
7.3NONSUDDEN RELEASES 
In general, the response to a nonsudden release will be (1) to contain the release, (2) to correct the 
cause of the release, and (3) to clean up any release to a level that protects human health and the 
environment. 
 
DX Division personnel conduct regularly scheduled inspections at TA-14, TA-15, TA-36, and TA-39 
to detect deterioration and/or failure of containment at the hazardous and/or low-level mixed waste 
OB/OD thermal treatment units addressed in this Part B permit application.  If an inspection 
reveals deterioration or failure, DX Division personnel ensure that maintenance or replacement is 
performed, as appropriate. 
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 Attachment 7-1 
 
 Emergency Equipment 
 
 
Emergency equipment available near Technical Area (TA) 14, Building 23 (TA-14-23) for 
personnel conducting activities at the TA-14 open burning/open detonation (OB/OD) 
thermal treatment units: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
Locations: 
One fire extinguisher is located in each vehicle used to transport explosive material. 
Five fire extinguishers are located outside the control bunker (TA-14-23). 
Two fire extinguishers are located outside TA-14-6. 
 
Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire.  Fire extinguishers 

are never used to put out controlled fires at the OB/OD thermal treatment units. 
 
A fire hydrant is located at the TA-14 entry gate. 
 
Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the requirements of the 

New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Part V, 
264.32, revised November 1, 1995. 

 
In the event that OB/OD thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during treatment to control any fires that may be 
started. 

 
SPILL CONTROL EQUIPMENT 
 
Spill control equipment is located in a storage cabinet outside of TA-14-23. 
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Emergency equipment available near TA-14-23 for personnel conducting activities at the 
TA-14 OB/OD thermal treatment units (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones (Centrex and private lines) are located at the control building (TA-14-23).  Personnel 

also have access to two-way radios while at the OB/OD thermal treatment units. 
 
A siren at TA-14 serves as an evacuation alarm. 
 
Description of General Capabilities: 
Telephones are used for internal and external communication and have paging capabilities.  

Two-way radios allow personnel in the field to maintain contact with various operations 
personnel and may be used to request emergency personnel and equipment, if 
necessary.  The evacuation alarm, which consists of a siren, is used at the treatment 
unit to alert personnel to clear the area and/or to warn of test operations. 

 
DECONTAMINATION EQUIPMENT: 
 
An eyewash station is located in TA-14-23, Room 104. 
 
Material safety data sheets (MSDS) are available in Room 101 at the control building (TA-14-23). 
 
Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the skin or eyes.  

Specific MSDSs should be obtained prior to working with hazardous and/or mixed waste 
to determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
First aid kits and hearing protection are located in TA-14-23. 
 
OTHER: 
 
See Attachment 7-1 of the Los Alamos National Laboratory (LANL) General Part B for equipment 

available in the Hazardous Materials (HAZMAT) Response Group (ESH-10) vehicles and 
trailers. 
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Emergency equipment available near TA-15-184 for personnel conducting activities at the 
TA-15 OD thermal treatment unit: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
Locations: 
Two vehicular-mounted Halon (ABC) fire extinguishers are located at the control bunker 

(TA-15-310). 
 
Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire. 
 
Four fire alarm pull stations are located inside TA-15-184, TA-15-185, TA-15-186, and TA-15-310. 
 
Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the Central Alarm 

Station (CAS). 
 
One fire hydrant is located near the entrance to TA-15-186. 
 
Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the requirements of 

20 NMAC 4.1, Part V, 264.32, revised November 1, 1995. 
 
In the event that thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during OD to control any fires that may be started. 
 
SPILL CONTROL EQUIPMENT: 
 
Various types of sorbents are available at TA-15-185. 
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Emergency equipment available near TA-15-184 for personnel conducting activities at the 
TA-15 OD thermal treatment unit (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones (Centrex and private lines) are located at TA-15-310 and at the control building 

(TA-15-185).  Personnel have access to two-way radios while at the treatment unit.  TA-15 
is equipped with fire and evacuation alarms. 

 
Description of General Capabilities: 
Telephones are used for internal and external communication and have paging capabilities.  

Two-way radios allow personnel in the field to maintain contact with various operations 
personnel and may be used to request emergency personnel and equipment, if 
necessary.  The fire alarm is activated in the event of a fire to notify the CAS.  The 
evacuation alarm, which consists of horns and sirens, is used at the treatment unit to 
alert personnel to clear the area and/or to warn of test operations. 

 
DECONTAMINATION EQUIPMENT: 
 
An eyewash station is located at TA-15-185. 
 
MSDSs are available at the group office (TA-15-183). 
 
Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the skin or eyes.  

Specific MSDSs should be obtained prior to working with hazardous or mixed waste to 
determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
First aid kits and hearing protection are located in TA-15-183. 
 
OTHER: 
 
See Attachment 7-1 of the LANL General Part B for equipment available in the HAZMAT vehicles 

and trailers. 
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Emergency equipment at TA-36-8 available for personnel conducting activities at the TA-36 
OD thermal treatment unit: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
 
Locations: 
1 carbon dioxide (CO2) fire extinguisher is located in the control bunker (TA-36-8). 
1 water (A) fire extinguisher is located in TA-36-8. 
A Halon (ABC) fire extinguisher is located in each vehicle (2 total) used to transport explosive 

material. 
 
Description of General Capabilities: 
These fire extinguishers may be used by any employee in case of a fire.  The water fire 

extinguisher is for use on wood or brush fires.  The CO2 fire extinguisher is for use on 
electrical fires.  The Halon fire extinguishers are for use in the event of an uncontrolled 
fire on the firing mound. 

 
A fire alarm pull station is located in the main chamber of TA-36-8. 
 
Description of General Capabilities: 
Manually-operated fire alarms may be activated by any employee in the event of a fire to notify the 

CAS. 
 
An automatic thermal alarm system is located in TA-36-8. 
 
Description of General Capabilities: 
Two alarms are connected to this system.  One is located on the ceiling of the main chamber and 

one is located on the ceiling of the camera room. 
 
In the event that thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during OD to control any fires that may be started. 
 
 



 Document: LANL OB/OD Part B  
 Revision No.: 0.0  
 Date: September 1996  
 
 Attachment 7-1 
 
 Emergency Equipment 
 (Continued) 
 

 

 
 
 6 

Emergency equipment at TA-36-8 available for personnel conducting activities at the TA-36 
OD thermal treatment unit (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones and two-way radios 
Locations: 
3 telephones are located inside the control bunker. 
1 telephone is located at the firing mound. 
1 two-way radio is located in the make-up building (TA-36-7). 
1 two-way radio is located inside TA-36-8. 
1 two-way radio is issued to each firing site vehicle. 
 
Description of General Capabilities: 
Telephones for internal and external communication are available for use by any employee. 
 
Fire and evacuation alarms 
 
Description of General Capabilities: 
The fire alarm is activated in the event of a fire to notify the CAS.  The evacuation alarm, which 

consists of horns and sirens, is used at the treatment unit to alert personnel to clear the 
area and/or to warn of test operations. 

 
DECONTAMINATION EQUIPMENT: 
 
An eyewash station and MSDSs are available in the main chamber of TA-36-8. 
 
Description of General Capabilities: 
The eyewash may be used by personnel who receive a chemical splash to the eyes.  Specific 

MSDSs should be obtained prior to working with hazardous or mixed waste to 
determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
Two self-contained breathing apparatus are located in TA-36-8.  First aid kits and hearing 

protection are also located in TA-36-8. 
 
OTHER: 
 
See Attachment 7-1 of the LANL General part B for equipment available in HAZMAT vehicles and 

trailers. 
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Emergency equipment available at TA-39-6 and TA-39-57 for personnel conducting 
activities at the TA-39 OD thermal treatment units: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
 
Locations: 
One fire extinguisher is located in each vehicle used to transport explosive material. 
A fire extinguisher is located in each control building (TA-39-6 and TA-39-57). 
 
Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire.  Fire extinguishers 

are never used to extinguish controlled fires at the thermal treatment units. 
 
Fire alarm pull stations are located in TA-39-6 and TA-39-57. 
 
Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the CAS. 
 
A fire hydrant is located near TA-39-98. 
 
Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the requirements of 20 

NMAC 4.1, Part V, 264.32, revised November 1, 1995. 
 
In the event that thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during OD to control any fires that may be started. 
 
SPILL CONTROL EQUIPMENT: 
 
Various types of sorbents are available at TA-39. 
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Emergency equipment at TA-39-6 and TA-39-57 available for personnel conducting 
activities at the TA-39 OD thermal treatment units (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones (Centrex and private lines) are located at the control buildings (TA-39-6 and TA-39-57).  

Personnel also have access to two-way radios while at the thermal treatment units.  
 
Description of General Capabilities: 
Telephones are used for internal and external communication and have paging capabilities.  

Two-way radios allow personnel in the field to maintain contact with various operations 
personnel and may be used to request emergency personnel and equipment, if 
necessary. 

 
DECONTAMINATION EQUIPMENT: 
 
Portable eyewashes are available for use at the TA-39 OD treatment units. 
 
 MSDSs are available at the control buildings (TA-39-6 and TA-39-57). 
 
Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the skin or eyes.  

Specific MSDSs should be obtained prior to working with hazardous or mixed waste to 
determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
First aid kits and hearing protection are located in TA-39-6 and TA-39-57. 
 
OTHER: 
 
See Attachment 7-1 of the LANL General Part B for equipment available in the HAZMAT vehicles 

and trailers. 
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 8.0  PERSONNEL TRAINING PLAN 
 
Personnel working at the open burning/open detonation thermal treatment units at Technical Area 
(TA) 14, TA-15, TA-36, and TA-39 will be trained appropriately, as discussed in Section 8.0 of the 
Los Alamos National Laboratory General Part B. 
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 9.0  CLOSURE PLAN 
 
This section describes the activities necessary to close the hazardous and/or low-level mixed waste 
open burning/open detonation (OB/OD) thermal treatment units at Los Alamos National Laboratory 
(LANL) Technical Area (TA) 14, TA-15, TA-36, and TA-39 addressed in this Part B permit 
application.  The activities detailed in this section are included to address the closure requirements 
specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.14(b)(13), and 20 NMAC 4.1, Subpart V, Part 264, Subparts G and X, revised 
November 1, 1995.  This closure plan addresses closure procedures specific to the OB/OD 
thermal treatment units. 
 
General closure information applicable to all hazardous and mixed waste management units at 
LANL and general sampling and analytical procedures to be used during closure activities are 
presented in Section 9.0 of the LANL General Part B. 
 
9.1CLOSURE PROCEDURES FOR THE OB/OD THERMAL TREATMENT UNITS [20 NMAC 4.1, 

Subpart V, 264.112; 20 NMAC 4.1, Subpart VI, 265.381] 
The hazardous and low-level mixed waste OB/OD thermal treatment units addressed in this Part B 
permit application are located at TA-14, TA-15, TA-36, and TA-39 at LANL.  Figure 9-1 shows the 
locations of TAs within LANL.  Figures 9-2 through 9-6 show the specific locations of the OB/OD 
thermal treatment units at the respective TAs.  Detailed unit descriptions are provided in Section 
4.0 of this Part B permit application.  The closure schedule for the OB/OD thermal treatment units 
is outlined in Table 9-1. 
 
9.2DESCRIPTION OF WASTE/ESTIMATE OF MAXIMUM WASTE CAPACITY 
The following sections provide information on the waste types and quantities managed at the 
OB/OD thermal treatment units at TA-14, TA-15, TA-36, and TA-39. 
 
9.2.1TA-14 
The thermal treatment units at TA-14 are located near Building 23 (TA-14-23) and are used to treat 
hazardous explosive waste by OB or OD.  The OB thermal treatment unit has a maximum 
treatment capacity of 50 pounds of waste per burn; the OD thermal treatment unit has a maximum 
treatment capacity of 20 pounds of waste per detonation.  Hazardous waste that may be treated at 
the TA-14 OB/OD thermal treatment units includes waste generated during research and 
development activities and processing and recovery operations at various TAs throughout LANL.  
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Information on the hazardous component of these wastes is provided in Section 3.0 of this Part B 
permit application. 
 
9.2.2TA-15 
The thermal treatment unit located near TA-15-184 may be used to treat solid and liquid hazardous 
and/or low-level mixed explosive waste by OD.  The OD thermal treatment unit has a maximum 
treatment capacity of 500 pounds of waste per detonation.  Waste that may be treated at the TA-15 
OD thermal treatment unit includes waste generated during research and development activities 
and processing and recovery operations at various TAs throughout LANL.  The low-level mixed 
wastes are classified as mixed waste because they may exhibit Resource Conservation and 
Recovery Act (RCRA)-toxicity characteristics 1  and have a radioactive waste component.  
Information on the hazardous waste component(s) is provided in Section 3.0 of this Part B permit 
application. 
 
9.2.3TA-36 
The thermal treatment unit located at TA-36 adjacent to TA-36-8 is used to treat solid and liquid 
hazardous and/or low-level mixed explosive waste by OD.  The OD thermal treatment unit has a 
maximum treatment capacity of 2,000 pounds of waste per detonation.  Waste that may be treated 
at the TA-36 OD thermal treatment unit includes waste generated during research and 
development activities and processing and recovery operations at various TAs throughout LANL.  
The low-level mixed wastes are classified as mixed waste because they may exhibit RCRA-toxicity 
characteristics1 and have a radioactive waste component.  Information on the hazardous waste 
component(s) is provided in Section 3.0 of this Part B permit application. 
 
9.2.4TA-39 
The thermal treatment units located at TA-39 adjacent to TA-39-6 and TA-39-57 are used to treat 
hazardous explosive waste by OD.  Each OD thermal treatment unit has a maximum treatment 
capacity of 1,000 pounds of waste per detonation.  Hazardous waste that may be treated at the 
TA-39 OD thermal treatment units includes waste generated during research and development 
activities and processing and recovery operations at various TAs throughout LANL.  Information on 
the hazardous waste component(s) is provided in Section 3.0 of this Part B permit application. 
 
                     

1Use of the term "RCRA-toxicity characteristics" refers to hazardous waste or hazardous constituents as defined in 20 NMAC 4.1, Subpart II, 
Part 261, revised November 1, 1995. 
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9.3REMOVAL OF WASTE 
Prior to the initiation of closure activities, wastes will be treated at or removed from the OB/OD 
thermal treatment unit to be closed.  Containers and packaged waste may be removed from the 
unit manually or with container-handling equipment, depending on the size, shape, and weight of 
the container.  Flatbed trucks or trailers may be used for transport of the wastes.  Appropriate 
shipping papers will accompany the wastes during transport.  Remaining hazardous and/or mixed 
wastes will be moved to an approved on-site storage unit or to an off-site permitted treatment, 
storage, and disposal facility. 
 
9.4CLOSURE AND DECONTAMINATION PROCEDURES 
To the extent possible, contaminated structures and equipment associated with a OB/OD thermal 
treatment unit to be closed will be decontaminated (if necessary) and removed.  Structures, 
equipment, and media that cannot be decontaminated will be containerized and managed in 
compliance with appropriate regulations.  Sampling conducted during closure and 
decontamination procedures will be done in accordance with quality assurance/quality control 
(QA/QC) procedures (see Section 9.1.8 of the LANL General Part B).  Before proceeding with 
closure activities, the OB/OD thermal treatment unit and associated structures and equipment will 
be surveyed for radiological contamination, if necessary, and a thorough visual inspection will be 
conducted for unexploded explosive scrap.  Personal protective equipment (PPE) and monitoring 
requirements will be determined by LANL's Health Physics Operations (ESH-1) and Industrial 
Hygiene and Safety (ESH-5) Groups, and groups within the Dynamic Experimentation (DX) 
Division (for explosives handling) following the initial field inspection.  Radiation and chemical 
monitoring will occur throughout closure activities, as appropriate.  If any contamination is found, 
the contaminated material will be decontaminated (if possible) or containerized and taken to an 
approved storage location at LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1, ESH-5, and 
DX, and will follow good hygiene practices to protect employees from exposure to hazardous and/or 
low-level mixed waste.  The level of PPE required will depend upon the levels of radiological and/or 
chemical contamination detected, if any.  If ESH-1, ESH-5, and DX surveys do not indicate 
detectable contamination levels, minimum PPE requirements will consist of coveralls, steel-toed 
footwear, and safety glasses or face shields.  If an overhead danger is present, a hard hat will be 
worn.  Workers involved in closure activities will be required to have training and medical 
monitoring.  Contaminated PPE will either be decontaminated or managed in compliance with 
appropriate regulations. 
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Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 
parameters listed in Table 9-2 to provide a baseline for decontamination verification.  Structures 
and equipment at the OB/OD thermal treatment unit requiring decontamination will be wiped down 
with wash water solution.  Mops and/or sponges will be used to minimize the amount of liquid 
waste generated as a result of decontamination activities.  The washdown solution will be 
contained using portable berms and/or other containment structures and equipment, as 
appropriate.  Wash water generated from equipment decontamination activities will be contained 
by the portable berms and/or containment structures. 
 
Used wash water will be collected and transferred to appropriate containers and sampled for the 
parameters listed in Table 9-2.  The wash cycles will continue until the structures and equipment at 
the OB/OD thermal treatment unit have been cleaned to established levels (see Section 9.6).  The 
used wash water will be managed appropriately in accordance with LANL policy. 
 
Prior to the initiation of closure activities, background soil samples will be collected in the vicinity of 
the OB/OD thermal treatment unit and analyzed for the parameters listed in Table 9-2.  After the 
structures and equipment have been decontaminated (if possible), removed, and managed, as 
appropriate, a statistically representative number of soil samples will be collected in the vicinity of 
the OB/OD thermal treatment unit and analyzed for the parameters listed in Table 9-2.  Samples 
will be collected to a depth of 6 inches and will be spaced to ensure that samples are representative 
of the entire area covered by the OB/OD thermal treatment unit.  Soil sampling will be conducted 
by the methods described in Section 9.2 of the LANL General Part B.  Samples will be analyzed for 
the parameters listed in Table 9-2.  If contamination is found in any of the soil samples as a result 
of treatment activities, the contaminated soil will be removed to statistically significant levels based 
on concentrations in the background soil samples. 
 
9.5DECONTAMINATION EQUIPMENT 
Prior to use, reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will be collected and analyzed in accordance with 
QA/QC procedures (see Section 9.1.8 of the LANL General Part B).  Reusable protective clothing, 
tools, and equipment used during closure activities will be scraped as necessary to remove any 
residue and cleaned with wash water.  Residue and disposable or reusable equipment that cannot 
be decontaminated will be containerized and managed as appropriate for the waste type.  Used 
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wash water will be collected and analyzed for the parameters listed in Table 9-2 and managed 
appropriately in accordance with LANL policy. 
 
9.6DECONTAMINATION VERIFICATION 
Sufficient sampling and analysis will be required to demonstrate that hazardous waste or hazardous 
waste residue (or the hazardous waste component[s] of mixed waste or mixed waste residue) is not 
present at the site after closure.  Two samples of clean wash water squeezed from mops and/or 
sponges prior to use will be collected before initial washdowns of the various equipment and 
structures associated with the OB/OD thermal treatment unit.  The samples will be analyzed for the 
applicable parameters listed in Table 9-2 to provide baseline data for decontamination verification.  
Analytical procedures will conform to methods found in the U.S. Environmental Protection Agency 
(EPA) "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," (SW-846) (EPA, 
1986).  Used wash water will also be analyzed for the applicable parameters listed in Table 9-2.  
Used wash water will be considered contaminated if it shows a significant increase (i.e., determined 
using statistical methods defined in SW-846) in the analytical parameters over the clean wash 
water.  If subsequent washdowns are deemed necessary, an additional sample of clean wash 
water squeezed from mops and/or sponges prior to use will be taken for each additional washdown 
event. 
 
Successful decontamination meets one of the following criteria: 
 
·No detectable hazardous waste or hazardous constituents from treatment activities are found in 

the final sample. 
 
·Detectable hazardous waste or hazardous constituents from treatment activities in the final sample 

are removed to statistically significant levels based on baseline concentrations in the clean 
wash water or established background soil data. 

 
·Detectable hazardous waste or hazardous constituents from treatment activities in the final sample 

are at or below levels agreed upon with the New Mexico Environment Department. 
 
If detectable hazardous waste or hazardous constituent concentrations from treatment activities do 
not significantly decrease after several washdowns, LANL will amend this closure plan to address 
appropriate closure procedures or post-closure care requirements pursuant to 20 NMAC, 4.1, 
Subpart V, 264.117 through 264.120, revised November 1, 1995. 
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 Table 9-1 
 
 Closure Schedule for the Open Burning/Open Detonation Units 
 

 
Activity 

Maximum Time 
Requireda 

Let contract request for proposals 
 

-90 Days 

Notify the New Mexico Environment Department (NMED) 
 

-45 Days 

Receive proposals 
 

-30 Days 

Select contractor and award contract 
 

-10 Days 

Collect background samples (if appropriate) 
 

-5 Days 

Final treatment of waste 
 

Day 0 

Begin closure activities (perform washdown of structures and/or equipment) 
 

Day 10 

Perform initial sampling of the waste management unit 
 

Day 15 

Analyze samples 
 

Day 45 

Perform additional washdown (if necessary) 
 

Day 50 

Perform additional sampling (if necessary) 
 

Day 60 

Analyze samples (if necessary) 
 

Day 90 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 
 

Day 120 

Verify decontamination 
 

Day 150 

Submit final report to NMED 
 

Day 180 

 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously and/or may not require the maximum time listed. 
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 Table 9-2 
 

Analytical Parameters and Test Methodsa for the Open Burning/Open Detonation Units 
 

Parameter Test Method Referenceb 
Ignitability Pensky-Martens closed-cup method (L, S) SW1010 

(L, S) ASTM D93-80 
 

Reactivity Test method to determine hydrogen cyanide (HCN) 
    released from waste 
Test method to determine hydrogen sulfide (H2S) 
    released from waste 
 

(L,S) HCN Test Method SW, 
Section 7.3 
(L, S) H2S Test Method, SW, 
Section 7.3 

Corrosivity Electrometric (pH of aqueous solution) (L) SW9040B 
 

Toxicity characteristic Toxicity characteristic leaching procedure (TCLP) extraction (S) SW1311 
 

Metals Graphite furnace atomic absorption (AA) spectroscopy, 
    gaseous hydride AA, or direct aspiration AA 

 

     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

 
 
 
 
 
 
 
Manual cold-vapor technique 

(L,S) SW7060A, SW7061A 
(L,S) SW7080A, SW7081 
(L,S) SW7130, SW7131A 
(L,S) SW7190, SW7191 
(L,S) SW7420, SW7421 
(L,S) SW7740, SW7741A 
(L,S) SW7760A, SW7761 
(L) SW7470A, (S) SW7471A 
 

Volatile organics Gas chromatography/mass spectrometry (GC/MS) 
GC/MS capillary column technique 

(L,S) SW8240B 
(L,S) SW8260A 
 

Semivolatile organics GC/MS 
GC/MS capillary column technique 

(L,S) SW8250A 
(L,S) SW8270B 
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Parameter Test Method Referenceb 
Organochlorine pesticides TCLP extraction and GC (L,S) SW8080A 

 
Chlorinated herbicides  (L,S) SW8150B 

 
Total metalsc Acid digestion 

Inductively coupled plasma emission 
  spectroscopy 
 

(L) SW3010A, (S) SW3050A 
(L,S) SW6010A 

     Arsenic 
     Barium 
     Beryllium 
     Cadmium 
     Chromium 
     Lead 
     Nickel 
     Selenium 
     Silver 
     Thallium 
     Zinc 
     Mercury 

 
 
 
 
 
 
 
 
 
 
 
Manual cold-vapor technique 

(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L) SW7470A, (S) SW7471A 
 

Free liquids Paint Filter Liquids Test (S) SW9095 
 
aAt Los Alamos National Laboratory, current analytical capabilities include limited analyses of mixed waste samples.  These analyses include, but are 

not limited to, gross alpha, beta, and gamma screening. 
b"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
cSee also atomic absorption methods. 
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 10.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
This section describes selected solid waste management units (SWMU) that have been identified in 
Technical Area (TA) 14, TA-15, TA-36, and TA-39 at Los Alamos National Laboratory (LANL).  
Because these TAs encompass large areas and contain a large number of or widely distributed 
SWMUs, this section addresses only those SWMUs that may reasonably be expected to potentially 
impact the units included in this Part B permit application.  Information on the remaining SWMUs in 
these TAs is contained in Revision 1.0 of LANL's "Solid Waste Management Units Report" (LANL, 
1990), hereinafter referred to as the 1990 SWMU Report, and in the Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) work plans for the various operable units 
encompassing these TAs (see Section 10.1).  The information in this section is being submitted in 
response to regulatory requirements in the New Mexico Administrative Code, Title 20, Chapter 4, 
Part 1 (20 NMAC 4.1), Subpart IX, 270.14(d), revised November 1, 1995. 
 
LANL uses the definition of a SWMU presented in "Module VIII:  Special Conditions Pursuant to 
the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, 
EPA I.D. NM0890010515" (U.S. Environmental Protection Agency [EPA], 1994c), hereinafter 
referred to as Module VIII.  This definition states that SWMUs are "any discernible unit at which 
solid wastes have been placed at any time, irrespective of whether the unit was intended for the 
management of solid or hazardous waste.  Such units include any area at or around a facility at 
which solid wastes have been routinely and systematically released." 
 
10.1SWMU DESCRIPTIONS 
Several types of SWMUs are present in TA-14, TA-15, TA-36, and TA-39.  These SWMUs include 
those identified for corrective actions in Module VIII, as modified following a Class III permit 
modification effective May 19, 1994; SWMUs that are active hazardous/mixed waste management 
units; and SWMUs identified in the 1990 SWMU Report.  Descriptions of the SWMUs are 
presented in the following sections.  These descriptions were compiled from the "RFI Work Plan for 
Operable Unit 1085" (LANL, 1994b); from the "RFI Work Plan for Operable Unit 1086" (LANL, 
1993b); from the "RFI Work Plan for Operable Unit 1130" (LANL, 1993c); from the "RFI Work Plan 
for Operable Unit 1132" (LANL, 1993d); and from the 1990 SWMU Report.  Brief unit and waste 
descriptions are also provided in Table 10-1.  Figures 10-1 through 10-4 show the locations of the 
selected SWMUs at TA-14, TA-15, TA-36, and TA-39, respectively. 
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10.1.1TA-14 SWMUs 
SWMUs at TA-14 and in the vicinity of the TA-14 open burning/open detonation (OB/OD) thermal 
treatment units include pullboxes, firing sites, a burning area, storage areas, a burn cage, a sump, 
and a septic system. 
 
10.1.1.1Pullboxes 
SWMU Nos. 14-001(a-e) are small structures referred to as pullboxes or pits.  Each pullbox 
measures 26- by 32- by 32-inches and contains a capacitor discharge unit used to initiate a 
detonation (LANL, 1994b).  SWMU Nos. 14-001(a-e) are associated with structures TA-14-25,  
TA-14-26, TA-14-27, TA-14-28, and TA-14-29, respectively.  Waste materials potentially present 
in or near the pullboxes include various types of explosives, lead, uranium, strontium-90, and 
beryllium (LANL, 1990). 
 
10.1.1.2Firing Sites 
A firing site [SWMU No. 14-001(g)] is located approximately 75 feet south of structure TA-14-23 
(i.e., the control building) at TA-14.  The firing area was constructed in 1964 and consists of a 
three-sided blast shield and a concrete pad.  The concrete pad measures six feet square by 
two feet thick and is overlain with a neoprene shock pad and a 4.5-inch-thick steel plate.  Several 
inches of sand cover the entire pad assembly (LANL, 1994b).  Waste materials currently managed 
or potentially present at this SWMU include various types of explosives, lead, beryllium, 
strontium-90, and uranium (LANL, 1990). 
 
SWMU No. 14-002(c) is a former firing site control building (TA-14-5) constructed in 1944.  The 
control building measures 11- by 18- by 10-feet; the site originally had a concrete bunker and 
0.5-inch steel plate (LANL, 1994b).  Two firing pads [SWMU Nos. 14-002(d) and 14-002(e)] are 
associated with TA-14-5 and are located south of the building, approximately 35 feet apart.  
Explosives testing on each of the pads was controlled from TA-14-5.  Explosives testing at the site 
ceased in 1961 and the building was converted to a storage building.  From 1980 until 1985, the 
area was the site of slow combustion experiments conducted in a 5-foot-diameter metal sphere 
(LANL, 1994b).  The site has not been used since 1985.  Potential contaminants may include 
various types of explosives as well as lead, uranium, and beryllium (LANL, 1990).  SWMU 
Nos. 14-002(c-e) are identified in Module VIII. 
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10.1.1.3Burning Area 
An inactive trash burning area [SWMU No. 14-003] is located approximately 600 feet east of 
TA-14-23 (LANL, 1994b).  This SWMU consists of an open dirt area surrounded by a 4.5-foot-high, 
horseshoe-shaped berm.  The area was used in the 1950s and 1960s to burn 
explosives-contaminated materials (LANL, 1990; LANL, 1994b).  Soil samples collected from the 
area indicate the presence of various metals, including barium and beryllium, as well as cesium-137 
(LANL, 1990). SWMU No. 14-003 is identified in Module VIII. 
 
10.1.1.4Storage Areas 
Satellite accumulation areas are or were located at TA-14-22, TA-14-23, and TA-14-35 and have 
been designated as SWMU Nos. 14-004(a), 14-004(b), and 14-004(c), respectively.  These areas 
are or were used to store scrap explosives and explosives-contaminated items.  SWMU 
No. 14-004(b) is identified in Module VIII.  Currently, satellite accumulation areas at TA-14-23 are 
located in Room 104 and outside along the west wall of the building. 
 
10.1.1.5Burn Cage 
A burn cage is located near Firing Mound 3 at TA-14 and is identified as SWMU No. 14-005 in 
Module VIII.  The unit consists of an approximately 2.5-foot-wide, semicircular piece of 
0.25-inch-thick steel with a wire mesh door and wire mesh top and bottom.  The burn cage is 
approximately 3 feet tall and is situated on a steel burn tray.  The burn cage has a capacity of 
approximately 3 cubic feet and is used to burn paper and small laboratory equipment contaminated 
with explosives (LANL, 1994b).  This OB thermal treatment unit currently operates under the 
requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995, and is one of the units for 
which this Part B permit application is being submitted. 
 
10.1.1.6Sump 
A sump, an associated drainline, and an unpermitted outfall area serving TA-14-23 have been 
designated as SWMU No. 14-006 in Module VIII.  The sump is constructed of steel and concrete 
and measures approximately 4.5 feet wide, 8.3 feet long, and 4.8 feet deep.  The sump, which is 
now plugged, was formerly used to filter small pieces of explosives from liquid discharged through a 
drain in TA-14-23.  The drainline extends approximately 20 feet from the building and drains down 
an embankment.  Currently, the only discharge to the outfall is rainwater.  The sump, filter, and 
drain may be contaminated with explosives (LANL, 1994b). 
 
10.1.1.7Septic System 
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A septic system is located in the central part of TA-14 and formerly served TA-14-6.  The septic 
tank (TA-14-19) was installed in October 1944 and is constructed of reinforced concrete.  It 
measures 4- by 7- by 6-feet and has a capacity of 640 gallons.  The septic tank was connected to 
an overflow drainline that extended 130 feet from the building and drained into a ditch.  In 1988, a 
leach field was installed replacing the drainline.  Waste materials suspected or known to have 
been managed at the unit include photographic darkroom chemicals (e.g., organics, silver, cyanide) 
and sanitary effluents (LANL, 1994b).  The septic tank was disconnected from TA-14-6 in 1992 
and remains inactive.  The unit is identified as SWMU No. 14-007 in Module VIII. 
 
10.1.2TA-15 SWMUs 
SWMUs at TA-15 and in the vicinity of the TA-15 OD thermal treatment unit include firing sites, 
septic systems, underground storage tanks, and drainlines and outfalls. 
 
10.1.2.1Firing Sites 
An active firing site is located near TA-15-184.  The firing site consists of a chamber (TA-15-184), 
related equipment in a building complex, and a firing pad.  The firing pad is comprised of a 12- by 
24- by 0.5-foot steel pad and two bunkers that are used to temporarily stage scrap explosives 
awaiting detonation.  This OD thermal treatment unit operates under the requirements of 20 NMAC 
4.1, Subpart VI, revised November 1, 1995, for treatment of explosive waste and is one of the units 
for which this Part B permit application is being submitted.  Potential hazardous constituents at the 
TA-15-184 firing site include barium, lead, mercury, depleted uranium, thorium, beryllium, and 
gallium.  The firing pad and chamber are designated as SWMU Nos. 15-003 and 15-006(a), 
respectively, in the 1990 SWMU Report and in Module VIII. 
 
Firing Site H [SWMU No. 15-004(h)] is an inactive firing site located in TA-15.  In operation from 
1948 until around 1953, Firing Site H was typically used for large-scale explosives tests.  Potential 
constituents at this SWMU include uranium-238, beryllium, lead, and residual explosive material 
(LANL, 1993b). 
 
10.1.2.2Septic Systems 
A septic system (TA-15-205), comprised of a 610-gallon septic tank and associated plumbing, 
serves TA-15-184.  The unit is identified in the 1990 SWMU Report and in Module VIII as SWMU 
No. 15-009(g).  The septic system manages sanitary waste but may have also received mixed 
waste. 
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A drain connected to a sanitary sewer system serves the camera firing point at TA-15-92.  This 
drain is identified in the 1990 SWMU Report and in Module VIII as SWMU No. 15-010(c).  The unit 
was originally described as a septic system; however, more recent information suggests that the 
unit is actually a storm drain.  The materials managed at this unit are unknown. 
 
10.1.2.3Underground Storage Tanks 
A 1,036-gallon underground storage tank (TA-15-192) was located at TA-15.  The tank, which 
contained propane, was relocated to TA-49 in December 1959.  It is not known whether the tank 
leaked while located in TA-15 (LANL, 1993b).  In the 1990 SWMU Report, the tank is designated 
as SWMU No. 15-013(a). 
 
An additional underground storage tank (TA-15-287) was formerly located just north of TA-15-184.  
The 15,000-gallon tank was used to store mineral oil; the tank was removed in October 1992.  Soil 
sampling conducted after the tank's removal indicated the presence of total petroleum 
hydrocarbons at concentrations below 15 parts per million (LANL, 1993b).  In the 1990 SWMU 
Report and in Module VIII, the unit is designated as SWMU No. 15-013(b). 
 
10.1.2.4Drainlines and Outfalls 
A drainline that serves a cooling tower (TA-15-202) is identified as SWMU No. 15-014(l) in the 1990 
SWMU Report and in Module VIII.  The drainline, located at the base of the cooling tower, drains 
cooling water into Water Canyon via a permitted outfall.  A second drainline [SWMU 
No. 15-014(d)] is located south of TA-15-185.  Hazardous constituents are not anticipated in either 
of these drainlines (LANL, 1993b). 
 
An outfall [SWMU No. 15-014(e)] is located approximately 20 feet south and 6 feet east of the 
southeast corner of TA-15-184.  The unit is connected via a 6-inch vitrified clay pipe to basement 
floor drains in TA-15-184 and drains through a 12-inch corrugated metal pipe into Water Canyon.  
Hazardous constituents are not expected at this outfall (LANL, 1993b). 
 
10.1.3TA-36 SWMUs 
SWMUs at TA-36 and in the vicinity of the TA-36 OD thermal treatment unit include firing sites, 
storage areas, and waste storage containers. 
 
10.1.3.1Firing Sites 
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Two firing sites have been designated as SWMUs at TA-36.  Constructed in 1950, the Meenie 
Firing Site is located at the headwaters of Fence Canyon.  The Meenie Site is comprised of a 
magazine building, a control bunker, and an impact area and has been used for extensive gun 
testing (LANL, 1993c).  Potential constituents at the Meenie Site may include depleted uranium, 
various heavy metals, plastics, explosives, and various other chemicals.  This active firing site is 
identified in the 1990 SWMU Report as SWMU No. 36-004(b). 
 
An additional firing site is also located at TA-36-8.  The TA-36-8 firing site [SWMU No. 36-004(c)] 
was constructed in 1950 and is located approximately 800 feet south of the Meenie Site.  This 
active firing site has been used for armor-piercing experiments involving the use of various metal 
penetrators (LANL, 1993c).  The site may also operate under the requirements of 20 NMAC 4.1, 
Subpart VI, revised November 1, 1995, for OD thermal treatment of hazardous and mixed waste, 
scrap explosives, and unstable gas cylinders and is one of the units for which this Part B permit 
application is being submitted.  Potential contaminants at the TA-36-8 site are the same as those 
described above for the Meenie Site. 
 
10.1.3.2Storage Areas 
A surface storage area, known as the Boneyard, is located near TA-36-7.  The Boneyard is an 
undeveloped area measuring approximately 500- by 300-feet that was used from the late 1970s 
until the late 1980s for storage of large waste items that had been used in explosives testing.  
Waste items stored at the Boneyard included metal drums, cans, cylinders, and scrap metals such 
as lead sheets, copper, uranium-contaminated steel, and iron.  The Boneyard was extensively 
cleaned up in response to a 1986 field survey and is now used to store nonwaste items (LANL, 
1993c).  It is identified in the 1990 SWMU Report and in Module VIII as SWMU No. 36-005. 
 
10.1.3.3Waste Storage Containers 
Active satellite waste storage containers at TA-36 are located inside Buildings 5, 7, and 8 and at a 
firing site near TA-36-8.  The units are designated as SWMU Nos. 36-007(b), 36-007(c), 
36-007(d), and 36-007(f), respectively, in the 1990 SWMU Report.  Each waste storage container 
consists of a small corrugated cardboard box lined with plastic.  The boxes are used to store small 
quantities (less than 5 gallons) of explosives-contaminated solid waste items until the waste is 
treated (LANL, 1993c). 
 
10.1.4TA-39 SWMUs 
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SWMUs at TA-39 and in the vicinity of the TA-39 OD thermal treatment units include storage areas 
and firing sites. 
 
10.1.4.1Storage Areas 
A storage area [SWMU No. 39-002(b)] is located on a concrete pad outside of TA-39-6.  The area 
measures approximately 5 feet square and has been used since 1953 to store small quantities of 
contaminated paper materials.  Chemical contaminants include waste solvents, such as ethanol, 
acetone, trichloroethane, and copper sulfate; transformer oil; vacuum grease; and photographic 
wastes.  Waste materials are not currently stored in this area and there is no evidence of spills or 
leaks (LANL, 1993d). 
 
SWMU No. 39-002(d) is a storage area located outside of TA-39-57.  The area consists of a gravel 
pad that has been used since the 1980s to store the same type of wastes described above (LANL, 
1993d).  Spills or leaks in the area have not been observed or documented.  Waste materials are 
not currently stored in this area. 
 
A storage area [SWMU No. 39-002(f)] is associated with TA-39-88.  The storage area, which is 
located on an asphalt driveway adjacent to the building, has been used since the 1980s to store 
small volumes of waste solvents, such as ethanol, acetone, trichloroethane, and copper sulfate; 
transformer oil; vacuum grease; and photographic wastes.  Spills or leaks in the area have not 
been observed or documented.  Waste materials are not currently stored in this area (LANL, 
1993d). 
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10.1.4.2Firing Sites 
TA-39 contains one inactive and four active firing sites that have been designated as SWMU 
Nos. 39-004(a-e) in Module VIII and are associated with structures TA-39-7, TA-39-8, TA-39-6, 
TA-39-57, and TA-39-88, respectively.  The firing sites associated with Buildings 7, 8, and 6 were 
established in 1953; the firing site associated with Building 57 was established in 1958; and the 
firing site associated with Building 88 was established in 1978.  With the exception of SWMU 
No. 39-004(b), all of the firing sites are active.  Operations at SWMU No. 39-004(b) were 
discontinued in 1980 for safety reasons (LANL, 1993d).  Each of the active firing sites consists of 
an open, sand-covered area surrounded by steep canyon walls which serve to attenuate most of 
the blast.  The pads range in size from 500 to 7,700 square feet.  Waste materials managed at the 
sites include uranium, mercury, lead, beryllium, and in the past, dielectric oil containing 
polychlorinated biphenyls (LANL, 1990).  Residual explosives are also likely on and around the 
firing pads. 
 
Two of the firing sites [SWMU Nos. 39-004(c) and 39-004(d)] are active hazardous waste 
management units operating under the requirements of 20 NMAC 4.1, Subpart VI, revised 
November 1, 1995, and are two of the OD thermal treatment units for which this Part B permit 
application is being submitted. 
 
10.2RELEASES 
Some of the SWMUs listed in Table 10-1 are known or are suspected to have released hazardous 
waste or hazardous constituents.  According to the 1990 SWMU Report, the firing sites at TA-14 
[SWMU Nos. 14-001(f) and (g)] have resulted in the release of explosives to the surrounding areas.  
Uranium has also been detected in these areas (LANL, 1990). 
 
The decommissioned firing site at TA-14 [SWMU Nos. 14-002(c-e)] is suspected to have released 
hazardous (e.g., explosives, metals) and radioactive materials to the surrounding area although the 
extent of contamination has not been adequately determined (LANL, 1994b; LANL, 1990). 
 
Soil samples collected from the trash burning area [SWMU No. 14-003] indicate the presence of 
various metals, including barium and beryllium, as well as cesium-137 (LANL, 1990).  The area is 
also suspected of being contaminated with explosives residues (LANL, 1994b).  It is unknown 
whether contaminants have migrated beyond the area (LANL, 1990). 
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Samples of ash collected from the burn cage at TA-14 [SWMU No. 14-005] revealed the presence 
of heavy metals, polynuclear aromatic hydrocarbons, and radionuclides (e.g., cesium-137).  It is 
not known whether the area around the burn cage is contaminated (LANL, 1990). 
 
Soil in the area of the sump, drainline, and outfall at TA-14-23 [SWMU No. 14-006] is suspected to 
have been contaminated with explosives, although the extent of contamination has not been 
ascertained. 
 
Barium is known to have been released from SWMU No. 15-003, although the extent of 
contamination is not known.  Analyses of soil samples collected from various locations within the 
hazard radius of Firing Site H [SWMU No. 15-004(h)] indicate the presence of barium, beryllium, 
lead, and total uranium above instrument detection limits (LANL, 1993b). 
 
Explosives testing conducted at TA-15-184 [SWMU Nos. 15-003 and 15-006(a)] has resulted in the 
deposition of explosives residues in the soil surrounding the facility (LANL, 1993b).  Two firing sites 
at TA-36 [SWMU Nos. 36-004(b) and (c)] are also reasonably expected to have released 
explosives residues, although the nature and extent of contamination, if any, has not been 
adequately determined. 
 
Samples collected from the Boneyard [SWMU No. 36-005] indicate the presence of various metals 
(e.g., chromium, lead, silver, and copper) and radioactive isotopes (e.g., thorium-232, uranium 
isotopes, potassium-40, and cesium-137).  Explosives residues and shrapnel from the two firing 
sites at TA-36 are also present at the Boneyard (LANL, 1993c). 
 
Explosives testing conducted at the firing sites at TA-39 [SWMU Nos. 39-004(a-e)] has most likely 
resulted in the deposition of explosives residues and heavy metals (e.g., uranium, mercury, lead, 
beryllium) in the soil surrounding each of the firing areas.  The nature and extent of contamination, 
if any, has not been adequately determined. 
 
10.2.1Characterization of Releases 
Potential releases from SWMUs, if any, are described in the 1990 SWMU Report and in the various 
RFI Work Plans.  The descriptions include the material released and the nature of the release.  
However, because of the nature of the releases, the exact volume released is not known.  The 
timing of the releases can only be estimated by the period of operation and sampling events. 
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10.2.2Corrective Actions 
Pursuant to 20 NMAC 4.1, Subpart V, 264.101(a), revised November 1, 1995, corrective actions 
are required only for releases of hazardous waste or hazardous constituents.  The SWMUs will be 
investigated and remediated, as necessary and with EPA and New Mexico Environment 
Department approval, during LANL Environmental Restoration Project corrective action activities.  
Corrective action at the any of the TAs discussed in this section will generally follow the 
RFI/Corrective Measures Study process. 
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 Table 10-1 
 
 Solid Waste Management Unit (SWMU) Descriptionsa 
 

 
SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

14-001(a) Pullbox A 26- by 32- by 32-inch pit 
associated with Technical 
Area 14, Building 25 
(TA-14-25) and used to house a 
capacitor discharge unit (CDU) 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(b) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-26 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(c) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-27 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(d) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-28 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(e) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-29 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(g) Firing Site An active firing site located 
approximately 75 feet south of 
TA-14-23 used for open 
detonations (OD) involving 
explosives 
 

Various types of explosives, lead, beryllium, 
strontium-90, and uranium 

14-002(c)b Decommissioned 
firing site 

An 11- by 18- by 10-feet 
building (TA-14-5) that formerly 
served as the control building 
for firing pads [SWMU 
Nos. 14-002(d and e) 
 

Various types of explosives; possibly metals 
including lead, beryllium, and uranium 

14-002(d)b Decommissioned 
firing site 

One of two firing pads 
associated with TA-14-5 and 
formerly used for explosives 
testing 
 

Various types of explosives; possibly metals 
including lead, beryllium, and uranium 
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SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

14-002(e)b Decommissioned 
firing site 

One of two firing pads 
associated with TA-14-5 and 
formerly used for explosives 
testing 
 

Various types of explosives; possibly metals 
including lead, beryllium, and uranium 

14-003b Burning Area Bermed area approximately 
600 feet east of TA-14-23 and 
formerly used to burn 
explosives-contaminated 
materials 
 

Various metals, including barium and 
beryllium; and radionuclides 

14-004(a) Storage Area Satellite storage area located at 
TA-14-22 
 

Scrap explosives and 
explosives-contaminated items 

14-004(b)b Storage Area Satellite storage area located at 
TA-14-23 
 

Scrap explosives and 
explosives-contaminated items 

14-004(c) Storage Area Satellite storage area located at 
TA-14-35 
 

Scrap explosives and 
explosives-contaminated items 

14-005b Burn Cage An approximately 3-foot-tall 
steel and wire mesh unit 
situated on a steel burn tray 
 

Explosives-contaminated paper and 
laboratory equipment 

14-006b Sump A 4.5- by 8.3- by 4.8-foot steel 
and concrete sump, an 
associated drainline, and an 
outfall area serving TA-14-23 
 

Various components of the sump may be 
contaminated with explosives 

14-007b Septic System A 4- by 7- by 6-foot reinforced 
concrete septic tank system 
that formerly served TA-14-6 
 

Sanitary wastes and possibly photographic 
darkroom chemicals (e.g., organics, silver, 
cyanide) 

15-003b Firing Site A 12- by 24- by 0.5-foot steel 
pad and two bunkers 
associated with the TA-15-184 
firing site and used for OD 
involving explosives 
 

Barium, lead, mercury, depleted uranium, 
thorium, beryllium, gallium, and residual 
explosives 

15-004(h) Firing Site Inactive firing site located at 
TA-15 
 

Uranium-238, beryllium, lead, and residual 
explosives 

15-006(a)b Firing Site A chamber associated with the 
TA-15-184 firing site 
 

Barium, lead, mercury, depleted uranium, 
thorium, beryllium, gallium, and residual 
explosives 
 

15-009(g)b Septic system A 610-gallon septic tank and Sanitary waste and possibly mixed waste 
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associated plumbing that 
serves TA-15-184 
 

15-010(c)b Drain A drain serving the camera 
firing point at TA-15-92 
 

Unknown 

15-013(a) Storage tank A 1,036-gallon underground 
storage tank (TA-15-192) that 
was relocated in 1959 
 

Propane 

15-013(b)b Storage tank A 15,000-gallon underground 
storage tank (TA-15-287) that 
was removed in 1992 
 

Mineral oil 

15-014(d) Drainline A drainline located near 
TA-15-184 
 

Nonhazardous water 

15-014(e) Outfall An outfall that receives wash 
water from floor drains located 
in TA-15-185 
 

Nonhazardous wash water 

15-014(l)b Drainline A drainline that drains cooling 
water from TA-15-202 into 
Water Canyon 
 

Cooling water 

36-004(b) Meenie Firing Site Active firing site located at the 
headwaters of Fence Canyon in 
TA-36 
 

Depleted uranium, heavy metals, plastics, 
explosives, and various chemicals 

36-004(c) Firing Site Active firing site in TA-36 
located approximately 800 feet 
south of the Meenie Site and 
used for armor-piercing 
experiments and for OD 
involving explosives 
 

Depleted uranium, heavy metals, plastics, 
explosives, and various chemicals 

36-005b Storage area A surface storage area located 
near TA-36-7 that was formerly 
used to store large waste items 
used in explosives testing 
 

Metal drums and cans, cylinders, and scrap 
metals such as lead sheets, copper, 
uranium-contaminated steel, and iron 

36-007(b) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located in TA-36-5 
 

Solid waste contaminated with explosives 
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36-007(c) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located in TA-36-7 
 

Solid waste contaminated with explosives 

36-007(d) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located in TA-36-8 
 

Solid waste contaminated with explosives 

36-007(f) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located at a firing site near 
TA-36-8 
 

Solid waste contaminated with explosives 

39-002(b) Storage area An approximately 5- by 5-foot 
portion of a concrete pad 
outside of TA-39-6 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); transformer 
oil; vacuum grease; and photographic 
wastes 
 

39-002(d) Storage area Gravel pad located outside of 
TA-39-57 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); transformer 
oil; vacuum grease; and photographic 
wastes 
 

39-002(f) Storage area Portion of an asphalt driveway 
located outside of TA-39-88 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); transformer 
oil; vacuum grease; and photographic 
wastes 
 

39-004(a)b Firing Site A 500-square-foot area 
associated with TA-39-7 and 
used for explosives test 
detonations 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing 
polychlorinated biphenyls (PCB) 

39-004(b)b Firing Site A 1,500-square-foot area 
associated with TA-39-8 and 
formerly used for explosives 
test detonations; operations at 
this unit were discontinued in 
1980 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing PCBs 

39-004(c)b Firing Site A 1,600-square-foot area 
associated with TA-39-6 and 
used for OD of explosives 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing PCBs 

39-004(d)b Firing Site A 1,590-square-foot area 
associated with TA-39-57 and 

Residual explosives, uranium, mercury, lead, 
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used for OD of explosives 
 

beryllium, and dielectric oil containing PCBs 

39-004(e)b Firing Site A 7,700-square-foot area 
associated with TA-39-88 and 
used for OD of explosives 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing PCBs 

 
aInformation compiled from Los Alamos National Laboratory (LANL) 1990, "Solid Waste Management Units Report"; 

U.S. Environmental Protection Agency (EPA), 1994, "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous 
and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," effective date 
May 19, 1994; LANL, 1994, "RFI Work Plan for Operable Unit 1085"; LANL, 1993, "RFI Work Plan for Operable 
Unit 1086"; LANL, 1993, "RFI Work Plan for Operable Unit 1130"; and LANL, 1993, "RFI Work Plan for Operable 
Unit 1132." 

bSWMU is identified in EPA, 1994, "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste 
Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515". 
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 11.0  OTHER FEDERAL LAWS 
 
A discussion of federal laws, as required by the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1, Subpart IX, 270.3 and 270.14(b)(20), revised November 1, 1995, is provided in 
Section 11.0 of the Los Alamos National Laboratory General Part B. 
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 12.0  CERTIFICATION 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart IX, 
270.11(d), revised November 1, 1995, I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance with 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. 
 
 
 
 
    
Robert H. Day  Date Signed 
Division Director for Dynamic Experimentation Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
    
Dennis J. Erickson  Date Signed 
Division Director for Environment, Safety, and 
  Health Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
    
G. Thomas Todd  Date Signed 
Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 
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  13.0  LIST OF REFERENCES 
 
AEHA, see U.S. Army Environmental Hygiene Agency. 
 
Daniel B. Stephens & Associates, Inc., 1995, "Laboratory Analysis of Soil Hydraulic Properties of 
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 1.0  INTRODUCTION 
 
This unit-specific Part B permit application has been prepared for submittal to the New Mexico 
Environment Department (NMED) to meet certain requirements of the New Mexico Hazardous 
Waste Act and implementing regulations, specifically, the New Mexico Administrative Code, 
Title 20, Chapter 4, Part 1 (20 NMAC 4.1), revised November 1, 1995.  The U.S. Environmental 
Protection Agency (EPA), Region 6, is also being provided with a copy of this unit-specific Part B 
permit application.  General information applicable to all waste management units at Los Alamos 
National Laboratory (LANL) is provided in the "General Part B Permit Application Information for 
Los Alamos National Laboratory" (LANL, 1996a), hereinafter referred to as the LANL General Part 
B.  This unit-specific Part B permit application contains only the information specific to the waste 
management units addressed herein; the LANL General Part B addresses other permit application 
requirements and is referenced in this document, as appropriate. 
 
This unit-specific Part B permit application addresses the open burning/open detonation (OB/OD) 
thermal treatment units at Technical Area (TA) 14, TA-15, TA-36, and TA-39 that have been 
previously included in a LANL Part A permit application submittal.  The Part A permit application for 
hazardous waste (LANL, 1988) was submitted to NMED in November 1988 and included waste 
management units at the TAs addressed in this unit-specific Part B permit application.  In 
accordance with direction from NMED, a unit-specific Part A permit application (LANL, 1997) for the 
waste management units addressed in this unit-specific Part B permit application is being submitted 
to NMED, pursuant to 20 NMAC 4.1, Subpart IX, 270.72, revised November 1, 1995.  The 
unit-specific Part A permit application, hereinafter referred to as the OB/OD Part A, is being 
submitted with this unit-specific Part B permit application as a separate document (LANL, 1997).  
Following is a list of the hazardous waste management units at TA-14, TA-15, TA-36, and TA-39 for 
which this unit-specific Part B permit application is being submitted. 
 
·TA-14:  Two Thermal Treatment Units, included in LANL's Resource Conservation and 

Recovery Act (RCRA) Part A permit application for hazardous waste, comprise an OB unit 
and an OD unit near TA-14, Building 23 (TA-14-23).  These units may be used to treat 
hazardous explosive waste by OB and OD, respectively.  (A definition of hazardous 
waste is provided in Section 3.0 of this unit-specific Part B permit application.) 

 
·TA-15:  A Thermal Treatment Unit, included in LANL's RCRA Part A permit application for 

hazardous waste, is an OD unit near TA-15-184.  This unit may be used to treat 
hazardous explosive waste by OD. 
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·TA-36:  A Thermal Treatment Unit, included in LANL's RCRA Part A permit application for 
hazardous waste, is an OD unit near TA-36-8.  This unit may be used to treat hazardous 
explosive waste by OD. 

 
·TA-39:  Two Thermal Treatment Units, included in the 1988 Part A permit application, are OD 

units near TA-39-6 and TA-39-57.  These units may be used to treat hazardous explosive 
waste by OD. 

 
In both the Part A and Part B permit applications, a unit to be permitted may sometimes be referred 
to as a "facility" (e.g., the Drum Prep Facility).  The term "facility," as it appears in this context, is 
used only to denote building names and does not imply the regulatory meaning of "facility" as 
defined in 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995.  However, pursuant to 
20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995, the LANL facility as a whole does 
meet the regulatory definition of a facility. 
 
Table 1-1 provides a list of regulatory references and the corresponding section location in the 
unit-specific and/or the LANL General Part B permit application(s).  Where applicable, regulatory 
citations in this unit-specific Part B permit application and in the LANL General Part B permit 
application reference 20 NMAC 4.1, which adopts, with a few limited exceptions, the Code of 
Federal Regulations, Title 40, Parts 260 to 266, Part 268, and Part 270. 
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 Table 1-1 
 
 Regulatory References and 
 Corresponding Permit Application Location 
 

Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Part B Permit 
Application 

Location in 
General Part B 

Permit Application 

270.10(a) -- Permit application Entire 
Document 

Entire 
Document 

270.10(g)(1) -- Updating permit application 1.0 1.0 

270.11(a) -- Signatories 12.0 12.0 

270.11(d) -- Certification 12.0 12.0 

270.13 -- Contents of Part A permit application Part Ac NAd 

270.13(a) --   Activities conducted Part A NA 

270.13(b) --   Name, mailing address, and 
  location 

Part A NA 

270.13(c) --   Principal standard industrial 
  classification codes 

Part A NA 

270.13(d) --   Operator information Part A NA 

270.13(e) --   Owner information Part A NA 

270.13(f) --   Whether located on Indian lands Part A NA 

270.13(g) --   New or existing facility Part A NA 

270.13(h) --   Scale drawing and photographs Part A NA 

270.13(i) --   Description of waste processes Part A NA 

270.13(j) --   Specification and quantity of 
  hazardous waste 

Part A NA 

270.13(k) --   List of permits and construction 
  approvals 

Part A NA 

270.13(l) --   Topographic maps Part A/2.0 NA 

270.13(m) --   Description of nature of business Part A NA 

270.13(n) --   Hazardous debris Part A NA 

270.14(b)(1) -- General facility description 2.0 2.0 

270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 3.0 

270.14(b)(3) 264.13(b) Waste analysis plan 3.0 3.0 

 264.13(b)(1) Parameters and rationale 3.0 NA 
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Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Part B Permit 
Application 

Location in 
General Part B 

Permit Application 

 264.13(b)(2) Test methods 3.0 NA 

 264.13(b)(3) Sampling methods 3.0 NA 

 264.13(b)(4) Frequency of analyses 3.0 3.0 

 264.13(b)(5) Waste analysis for off-site facilities 3.0 NA 

270.14(b)(4) 264.14 Security procedures and equipment 5.0 NA 

270.14(b)(5) 264.15 General inspection requirements 6.0 6.0 

 265.377 Monitoring and inspections for 
thermal treatment units 

4.0 6.0 

270.14(b)(7) 264 Subpart D Contingency Plan 7.0 7.0 

 264.51 Contingency plan design and 
implementation 

7.0 7.0 

 264.52(a) & (c–f) Contingency plan content NA 7.0 

 264.52(e) & (f) Contingency plan content 7.0 -- 

 264.53 Contingency plan copies NA 7.1 

 264.54 Contingency plan amendment NA 7.13 

 264.55 Emergency coordinator NA 7.1.1 

 264.56 Emergency procedures NA 7.3 - 7.12 

270.14(b)(8) 264 Subpart C Preparedness and prevention 5.0 5.0 

 264.31 Design and operation of facility 4.0/5.0 4.0/5.0 

 264.32 Required equipment 5.0 NA 

 264.33 Testing and maintenance of 
equipment 

5.0 NA 

 264.34 Communications/alarm system 5.0 NA 

 264.35 Required aisle space 5.0 NA 

 264.37 Arrangements with local authorities NA 5.0/7.0 

270.14(b)(9) 264.17 Prevention of accidental ignition or 
reaction 

4.0/5.0 NA 
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Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Part B Permit 
Application 

Location in 
General Part B 

Permit Application 

270.14(b)(10) -- Traffic patterns, volume, and controls 2.0 2.3 

270.14(b)(11)(i) & 
(ii) 

264.18(a) Seismic standard 2.0 2.2.1 

270.14(b)(11)(iii) 264.18(b) Floodplain standard 2.0 2.2.2 

270.14(b)(12) 264.16 Personnel training NA 8.0 

270.14(b)(13) 264 Subpart G Closure and post-closure plans 9.0 9.0 

 264.111 Closure performance standard NA 9.1.1 

 264.112(a) & (b) Written content of closure plan 9.0 9.0 

 264.112(c) Amendment of closure plan NA 9.1.4 

 264.112(d) Notification of partial and final closure NA 9.1.2 

 264.112(e) Removal of wastes and 
decontamination/dismantling of 
equipment 

9.0 NA 

 264.113 Time allowed for closure NA 9.1.3 

 264.114 Disposal/decontamination 9.0 NA 

 264.115 Certification of closure NA 9.1.6 

 264.116 Survey plat NA 9.1.10 

 264.117 Post-closure care and use of property NA 9.1.10 

 264.118 Post-closure plan; amendment of 
plan 

NA 9.1.10 

 264.119 Post-closure notices NA 9.1.10 

 264.120 Certification of post-closure NA 9.1.10 

270.14(b)(19)(i) 
(vi)(vii) & (x) 

-- Topographic maps Part A 2.1.2 

270.14(b)(19)(ii) 264.18(b) 100-year floodplain 2.0 2.2.2 

270.14(b)(19)(iii) -- Surface waters Part A/4.0 2.1.3 

270.14(b)(19)(iv) -- Land use NA 2.1.5 

270.14(b)(19)(v) -- Wind rose NA 2.1.4 
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Regulatory Referencea    

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subparts V and VIb 

Description of Requirement Location in this 
Part B Permit 
Application 

Location in 
General Part B 

Permit Application 

270.14(b)(19)(viii) 264.14(b) Access control 5.0 NA 

270.14(b)(19)(ix) -- Wells Part A 2.1.3 

270.14(b)(19)(xi) -- Drainage barriers Part A/4.0 NA 

270.14(b)(19)(xii) -- Location of operational units 2.0 2.1 

270.14(b)(20) -- Other federal laws NA 11.0 

270.14(c) 264 
Subpart F 

Groundwater monitoring 
requirements 

2.0/4.0 2.2.5.1 

270.14(d)(1) -- Requirements for solid waste 
management units (SWMU) 

10.0 NA 

270.14(d)(1)(i) -- Location of SWMUs on topographic 
map 

10.0 NA 

270.14(d)(1)(ii) -- Types of SWMUs 10.0 NA 

270.14(d)(1)(iii) -- Structural description of SWMUs 10.0 NA 

270.14(d)(1)(iv) -- Dates of operation 10.0 NA 

270.14(d)(1)(v) -- Waste types managed at SWMU 10.0 NA 

270.14(d)(2) -- Information on releases from SWMUs 10.0 NA 

270.23 264 Subpart X Miscellaneous units 4.0 NA 

270.23(a) 264.601   Detailed unit description 4.0 NA 

270.23(b) 264.601   Hydrologic, geologic, and 
  meteorologic assessments 

2.0/4.0 2.0 

270.23(c) 264.601   Potential exposure pathways 4.0 NA 

270.23(d) --   Demonstration of treatment 
  effectiveness 

4.0 NA 

 264.602   Monitoring, analysis, inspection, 
  response, reporting, and 
  corrective action 

4.0/6.0/10.0 4.0/6.0 

 264.603 Post-closure care 9.0 9.0 

 265 Subpart P Thermal treatment 4.0 NA 
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 265.373   General operating requirements 4.0 NA 

 265.375   Waste analysis 3.0/4.0 NA 

 265.377   Monitoring and inspections 4.0 6.0 

 265.381   Closure of thermal treatment 
  units 

9.0 NA 

 265.382   Open burning; waste explosives 4.0 NA 

 265.383   Special waste management 
  practices 

NA NA 

 
aThe New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), adopts, with a few limited exceptions, Title 40 of 

the Code of Federal Regulations (40 CFR), Parts 260–266, Part 268, and Part 270 (1995).  20 NMAC 4.1, Subparts V, VI, and IX, 
contain equivalent regulations to 40 CFR Parts 264, 265, and 270, respectively. 

bWhere there are no applicable 20 NMAC 4.1, Subpart V, Part 264 standards, 20 NMAC 4.1, Subpart VI, Part 265 standards are 
used, when appropriate. 

cPart A = Los Alamos National Laboratory "Part A Permit Application—Open Burning/Open Detonation Units at Technical Areas 14, 
15, 36, and 39," Revision 1.0 (LANL, 1997). 

dNA = not applicable. 
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 2.0  FACILITY DESCRIPTION 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
revised November 1, 1995.  The following subject areas are addressed in this section: 
 
·Site-specific location information for compliance with seismic and floodplain standard requirements 

[20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i through iii), and 20 NMAC 4.1, Subpart V, 
264.18(a and b), revised November 1, 1995]; 

 
 ·Site-specific groundwater monitoring and protection information [20 NMAC 4.1, Subpart IX, 

270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), revised November 1, 1995]; 
 
·Site-specific traffic patterns and control [20 NMAC 4.1, Subpart IX, 270.14(b)(10), revised 

November 1, 1995]. 

 
A Los Alamos National Laboratory (LANL)-wide facility description addressing additional regulatory 
requirements is provided in Section 2.0 of the "General Part B Permit Application Information for 
Los Alamos National Laboratory" (LANL, 1996a) (i.e., the LANL General Part B). 
 
2.1.UNIT LOCATION/DESCRIPTION 
The hazardous waste management units addressed in this Part B permit application include the 
following: 
 
·Two thermal treatment units near Technical Area (TA) 14, Building 23 (TA-14-23); one for open 

burning (OB) of explosives-contaminated materials and one for open detonation (OD) of 
hazardous explosive waste. 

 
·A thermal treatment unit near TA-15-184 for OD of hazardous explosive waste. 
 
·A thermal treatment unit near TA-36-8 for OD of hazardous explosive waste. 
 
·Two thermal treatment units near TA-39-6 and TA-39-57 for OD of hazardous explosive waste. 

 
The following sections describe the hazardous waste management units addressed in this Part B 
permit application and the wastes managed or planned at each unit.  The locations of these waste 
management units are shown on Maps 2 through 5 and Figures 2 through 6 of the unit-specific Part 
A permit application (LANL, 1997) (i.e., the OB/OD Part A).  Maps 2 through 4 of the OB/OD Part A 
are topographic maps with a scale of 1 inch = 100 feet.  Map 5 has a scale of 1 inch = 250 feet. 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 2-2 

 
2.1.1TA-14 Hazardous Waste OB/OD Thermal Treatment Units 
TA-14 is located in the western portion of LANL on the southern edge of Three-Mile Mesa.  
Mesa-top elevations at TA-14 range from approximately 7,350 to 7,450 feet above mean sea level 
(amsl).  TA-14 was established in 1944 to study small-explosive charges, and since that time has 
been actively used for the development and testing of explosives (LANL, 1994a).  Structures at the 
site include explosives magazines, a control building, and equipment boxes. 
 
The OB/OD thermal treatment units at TA-14 are located in the vicinity of structure TA-14-23; this 
area is referred to as Q-Site East.  The locations of these units are shown on Map 2 and Figure 2 of 
the OB/OD Part A.  OB operations are conducted in a burn cage located adjacent to Firing Mound 
3.  Hazardous explosive waste treated (i.e., open burned) in the burn cage includes 
explosives-contaminated materials.  The OD treatment area is located approximately 180 feet 
south of TA-14-23 on Firing Mound 3 and is used to treat (i.e., open detonate) hazardous explosive 
waste.  Nontreatment-related, experimental test detonations are also performed at TA-14, Q-Site 
East. 
 
2.1.2TA-15 Hazardous Waste OD Thermal Treatment Unit 
TA-15 is located on a mesa that is bifurcated by Potrillo Canyon.  Mesa-top elevations at TA-15 
range from approximately 6,800 to 7,280 feet amsl.  TA-15 is primarily a firing site with supporting 
offices where research is conducted with various types of explosives (LANL, 1993a). 
 
The OD thermal treatment unit, located near TA-15-184 at the eastern end of TA-15, extends 
approximately 150 feet to the northeast and southeast of TA-15-184, as shown on Map 3 and 
Figure 3 of the OB/OD Part A.  Solid and liquid hazardous explosive waste may be treated (i.e., 
open detonated) at this unit.  Nontreatment-related experimental test detonations (i.e., shots) are 
also currently performed at this location. 
 
2.1.3TA-36 Hazardous Waste OD Thermal Treatment Unit 
TA-36 is spread over several mesa tops between a branch of Pajarito Canyon to the north and 
Water Canyon to the south.  Mesa-top elevations at TA-36 range from approximately 6,380 to 
7,120 feet amsl.  TA-36 contains several other firing sites and supporting offices where research is 
conducted with various types of explosives (LANL, 1993b). 
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The OD thermal treatment unit near TA-36-8 is located in the southern portion of TA-36.  The unit 
includes an irregularly shaped area near TA-36-8, as shown on Map 4 and Figure 4 of the OB/OD 
Part A.  Solid and liquid hazardous explosive waste may be treated (i.e., open detonated) at the 
unit.  Nontreatment-related experimental test detonations (i.e., shots) are also currently performed 
at this location. 
 
2.1.4TA-39 Hazardous Waste OD Thermal Treatment Units 
TA-39 is located in the southern portion of LANL and includes much of the mesa between Water 
Canyon on the north and Ancho Canyon on the south (LANL, 1993c).  Mesa-top elevations at 
TA-39 range from approximately 6,500 to 7,000 feet amsl.  The area was established in 1959 for 
testing of explosive materials and has been used continuously for that purpose.  TA-39 contains a 
number of structures located in the north fork of Ancho Canyon (LANL, 1993c).  The remainder of 
TA-39 is unoccupied and serves as a buffer zone for open detonation operations. 
 
The two OD thermal treatment units at TA-39 are associated with structures TA-39-6 and TA-39-57.  
The locations of these units are shown on Map 5 and Figures 5 and 6 of the OB/OD Part A.  These 
units may be used to treat solid hazardous explosive waste by OD.  Nontreatment-related, 
experimental test detonations are also performed at these locations. 
 
2.2LOCATION INFORMATION 
2.2.1Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 

Subpart V, 264.18(a)] 
The hazardous waste management units addressed in this Part B permit application are exempt 
from the seismic standards in 20 NMAC 4.1, Subpart IX, 270.14(b)(11), and 20 NMAC 4.1, 
Subpart V, 264.18(a), revised November 1, 1995, because these units existed prior to January 25, 
1985, when the State of New Mexico received hazardous waste authorization. 
 
Consistent with the criteria provided in 20 NMAC 4.1, Subpart IX, 270.10(e) and 270.14(b)(11)(i), 
and 20 NMAC 4.1, Subpart V, 264.18(a), revised November 1, 1995, the waste management units 
addressed in this Part B permit application existed prior to the effective date of regulations; thus, 
seismic standards are not applicable. 
 
2.2.2Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii) and 270.14(b)(19)(ii); 

20 NMAC 4.1, Subpart V, 264.18(b)] 
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In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii), revised November 1, 1995, the 
OB/OD thermal treatment units addressed in this Part B permit application are not located within the 
100-year floodplain boundary.  The units at TA-14, TA-15, and TA-36 are located on mesa tops.  
The units at TA-39 are not on a mesa top; however, a survey conducted in September 1996 
indicates that these units are not within the 100-year floodplain boundary (McLin, 1996).  Additional 
information regarding the 100-year floodplain boundary is provided in the LANL General Part B. 
 
2.2.3Soils 
The following sections describe the soils in the vicinity of each of the OB/OD thermal treatment units 
addressed in this Part B permit application. 
 
2.2.3.1TA-14 Soils 
Soils in the vicinity of the OB/OD thermal treatment units at TA-14 are Carjo loam and are classified 
in the Unified Soil Classification System (USCS) as loam, clay loam, and clay loam-loam.  Color 
and texture of Carjo soils vary with depth.  From 0 to 10 centimeters (cm), these soils are a 
grayish-brown loam or very fine sandy loam.  From 10 to 50 cm, the soils are brown or 
reddish-brown clay loam or clay.  Between 50 and 63 cm, Carjo soils are a light brown, very fine 
sandy loam.  Permeability in the upper (i.e., 0 to 10 cm) and lower (i.e., 50 to 63 cm) regions 
ranges from 1.5 to 5.0 cm per hour (cm/hr); in the middle region (i.e., 10 to 50 cm), permeability 
varies from 0.15 to 5.0 cm/hr.  The shrink-swell potential is low in the upper and lower regions and 
moderate in the middle region.  Soil pH ranges from 6.3 to 7.8.  Available water-holding capacity 
ranges from 0.14 to 0.21 cm per cm (cm/cm).  Vegetation native to Carjo series soils include blue 
and black grama and ponderosa pine (Nyhan et al., 1978). 
 
2.2.3.2TA-15 and TA-36 Soils 
Soils at TA-15 in the vicinity of TA-15-184 and at TA-36 in the vicinity of TA-36-8 are Nyjack sandy 
loam and are classified in the USCS as sandy loam, sandy loam-sandy clay, loam, clay loam-loam, 
and clay loam.  Nyjack soils typically range from a brown loam, a very fine sandy loam, or a sandy 
loam approximately 10 cm thick to a subsoil of brown clay loam approximately 50 cm thick.  The 
substratum is typically a gravelly sandy loam about 40 cm thick.  Permeability rates range from 5 to 
15 cm/hr in the top layer to 1.5 to 15 cm/hr in the lower layers.  The shrink-swell potential is low in 
the top layer, with a moderate shrink-swell potential existing in the clay loam layer.  Available 
water-holding capacity is 0.07 to 0.21 cm/cm, and the soil pH ranges from 6.1 to 7.8.  Vegetation 
typical for this soil type is mainly piñon pine, one-seed juniper, and blue grama (Nyhan et al., 1978). 
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2.2.3.3TA-39 Soils 
Soils in the vicinity of the OD thermal treatment units at TA-39 are Totavi series soils and are 
classified in the USCS as gravelly loamy sand or sandy loam.  Totavi soils are brown, gravelly 
loamy sand to a depth of approximately 150 cm.  The permeability rate in Totavi soils is greater 
than 51 cm/hr and the shrink-swell potential is considered low.  Water-holding capacity varies from 
0.06 to 0.08 cm/cm.  The pH of Totavi series soils ranges from 6.6 to 7.8.  Native vegetation is 
blue grama, piñon pine, one-seed juniper, and annual grasses and forbs (Nyhan et al., 1978). 
 
2.3GROUNDWATER MONITORING [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, 
Subpart V, 264.90(a)] 
Requirements for groundwater monitoring and protection specified in 20 NMAC 4.1, Subpart IX, 
270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), revised November 1, 1995, apply to owners 
and operators of the following “regulated units” only: surface impoundments, waste piles, land 
treatment units, and landfills.  This document addresses thermal treatment units, which are not 
regulated units subject to 20 NMAC 4.1, Subpart IX, 270.14(c), revised November 1, 1995.  For 
additional information on groundwater monitoring, see Section 4.6.1 of this document. 
 
2.4TRAFFIC PATTERNS AND CONTROL [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
The OB/OD thermal treatment units addressed in this Part B permit application are used to treat 
hazardous waste generated at various TAs at LANL.  Waste generated off site may also be treated 
at these units. 
 
2.4.1Routes of Travel 
The primary traffic routes that may be used to transport hazardous explosive waste to the thermal 
treatment units at TA-14, TA-15, and TA-36 include State Road 501 (West Jemez Road), 
Contractor's Road, R-Site Road, and Potrillo Drive (Figures 2-1 through 2-3 in this section and 
Figure 2-10 in the LANL General Part B).  The primary traffic routes that may be used to transport 
hazardous explosive waste to TA-39 include State Road 4, State Road 501, Pajarito Road, and 
Ancho Road (Figures 2-4 and 2-5 in this section and Figure 2-10 in the LANL General Part B). 
 
2.4.2Traffic Control Signals 
Traffic control signals within TA-14, TA-15, TA-36, and TA-39 in the vicinity of the waste 
management units addressed in this Part B permit application include stop signs, posted speed 
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limits, and other traffic and pedestrian control signs.  The locations of existing signs at these TAs in 
the vicinity of these waste management units are shown on Figures 2-1 through 2-5 of this section. 
 
2.4.3TA-14 
Due to the nature of operations at TA-14 and because the TA is in a secured area, traffic volume in 
the area of the OB/OD units at TA-14 is minimal (typically about 10 vehicles per month).  Vehicle 
types are generally cars and light- and medium-duty trucks and vans.  Vehicles are usually parked 
in the parking area adjacent to TA-14-23; occasionally, a truck or van may drive on the gravel road 
adjacent to the OB/OD units. 
 
Roads within TA-14 are generally two-lane roads with asphaltic concrete surfaces.  Load-bearing 
capacity for these roads is 32,000 pounds per axle.  They are typically constructed with a 
6-inch-thick base overlain with a 6- to 8-inch asphaltic concrete surface and are designed and 
constructed to meet American Association of State Highway Transportation Officials standards. 
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WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY 
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 LIST OF DEFINITIONS 
 
Acceptable knowledge - A term broadly defined to include process knowledge, any waste 
analysis data, and/or facility records of analysis.  
 
Explosive - Any chemical compound or mechanical mixture which, when subjected to heat, impact, 
friction, shock, or other suitable initiation stimulus, undergoes a very rapid chemical change with the 
evolution of large volumes of highly-heated gases that exert pressures in the surrounding medium.  
The term applies to materials that either detonate or deflagrate. 
 
Hazardous waste - The criteria for establishing a waste as a hazardous waste are provided in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, revised 
November 1, 1995.  A waste is considered hazardous if it meets the definition of a solid waste 
described in 20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995; is not exempt from 
regulation; and exhibits one or more of the characteristics described in 20 NMAC 4.1, Subpart II, 
Part 261, Subpart C, revised November 1, 1995, or is listed in 20 NMAC 4.1, Subpart II, Part 261, 
Subpart D, revised November 1, 1995. 
 
Heterogeneous waste - Waste that is of dissimilar or diverse composition. 
 
Homogeneous waste - Waste that is of uniform composition. 
 
Open burning - The combustion of any material without control of combustion air to maintain 
adequate temperature for efficient combustion; without containment of the combustion reaction in 
an enclosed device to provide sufficient residence time and mixing for complete combustion; and 
without control of emission of the gaseous combustion products. 
 
Open detonation - An explosion in which chemical transformation passes through the material 
faster than the speed of sound. 
 
Process knowledge - Described in 20 NMAC 4.1, Subpart V, 264.13(a)(2), revised November 1, 
1995, as data developed under Subpart II and existing published or documented data on a specific 
hazardous waste or on hazardous waste generated from similar processes. 
 
Solid physical form waste - Any waste stream in a solid physical form.  In this document, use of 
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the term "solid physical form waste" has no additional regulatory meaning. 
 
Solid waste - Any waste stream that meets the definition of a "solid waste" as specified in 
20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995. 
 
Thermal treatment - The treatment of hazardous waste that uses elevated temperatures as the 
primary means to change the chemical, physical, or biological character or composition of the 
hazardous waste, pursuant to 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995. 
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 3.0  WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY OPEN BURNING AND 
 OPEN DETONATION 
 
This waste analysis plan (WAP) presents information on the chemical and physical nature of 
hazardous explosive waste treated at Los Alamos National Laboratory (LANL), Technical Area 
(TA) 14, TA-15, TA-36, and TA-39.  The waste analysis information contained herein is specific to 
thermal treatment by open burning (OB) or open detonation (OD) (see List of Definitions).  The 
content of this WAP generally follows the guidance provided in "Waste Analysis at Facilities that 
Generate, Treat, Store, and Dispose of Hazardous Wastes—A Guidance Manual" (U.S. 
Environmental Protection Agency [EPA], 1994a); and "RCRA Part B Permit Writers' Guidance 
Manual for Department of Defense Open Burning/Open Detonation Units" (U.S. Army 
Environmental Hygiene Agency [AEHA], 1987). 
 
Hazardous waste is defined and regulated by the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1 (20 NMAC 4.1), revised November 1, 1995.  This WAP addresses hazardous 
waste as defined in the List of Definitions.  LANL-wide WAP information is presented in Section 3.0 
of the LANL General Part B. 
 
This WAP is organized as follows.  Section 3.1 provides information on hazardous explosive 
waste-generating processes and activities, including a facility description, identification of wastes 
managed, and discussion of associated treatment units.  Section 3.2 presents waste parameters, 
including the criteria and rationale for selection.  Section 3.3 includes requirements for the 
characterization of hazardous explosive waste.  Section 3.4 provides verification analysis 
requirements.  Section 3.5 addresses special procedural requirements (i.e., procedures for 
ignitable, reactive, and incompatible waste and procedures to ensure compliance with land disposal 
restrictions [LDR] requirements).  LANL’s waste profiling system is discussed in Section 3.0 of the 
LANL General Part B. 
 
3.1FACILITY WASTE-GENERATING PROCESSES, ACTIVITIES, AND IDENTIFICATION OF 

HAZARDOUS EXPLOSIVE WASTE MANAGED 
Hazardous explosive wastes are generated at LANL primarily from research and development 
activities.  Table 3-1 provides information on potential hazardous explosive waste treated by 
OB/OD at LANL, including brief waste descriptions, waste-generating processes, waste-generating 
locations, the characterization basis for hazardous waste designation (i.e., process knowledge 
and/or analysis), potential EPA Hazardous Waste Number(s), potential hazardous constituents in 
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and/or characteristics of the waste, and regulatory limits.  As indicated in Table 3-1, the F005 
wastes are spent non-halogenated solvents.  They may include toluene and methyl ethyl ketone 
potentially present on explosives-contaminated rags or wipes.  Table 3-2 provides information on 
waste parameters, characterization methods, and rationale for parameter selection. 
 
Explosive waste is generated by the Dynamic Experimentation (DX) and Engineering Sciences and 
Applications (ESA) Divisions as a result of research and development or testing activities.  The 
explosive compounds are generally nitrated organic compounds such as trinitrotoluene, 
nitrocellulose, trinitramines, and pentaerythritoltetranitrate.  Metals may also be associated with 
the explosives.  Barium in the form of barium nitrate or barium carbonate is a common component 
of explosives (e.g., the explosive Baratol may be 76 wt% barium nitrate).  Because the barium 
level in these wastes could potentially exceed the regulatory level (100 mg/L), LANL assigned the 
EPA Hazardous Waste Number D005 to these wastes.  Waste explosive materials may be in the 
form of discrete pieces, chips, or scraps.  Both homogeneous and heterogeneous waste forms 
exist, as described in the following sections. 
 
LANL does not treat non-reactive wastes at the OB/OD units at TA-14.  Ancillary components (e.g., 
containers, housing, and casings) used during waste treatment consist of nonhazardous materials 
only (e.g., aluminum, plastic). 
 
3.1.1Homogeneous Hazardous Explosive Waste 
Homogeneous (i.e., uniform composition) hazardous explosive waste treated by OB/OD at LANL 
are described generally in the following paragraphs. 
 
Solid Hazardous Explosive Waste 
Solid hazardous explosive waste consists of off-specification explosives. 
 
Scrap Hazardous Explosive Waste 
Scrap hazardous explosive waste consists primarily of discrete pieces of explosives left over from 
research and development activities and testing operations. 
 
Liquid Hazardous Explosive Waste 
Liquid hazardous explosive waste consists of off-specification liquid explosives. 
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3.1.2Heterogeneous Solid Hazardous Explosive Waste 
Heterogeneous (i.e., dissimilar or diverse composition) solid hazardous explosive waste treated by 
OB/OD at LANL generally consists of material from failed experimental detonations, paper/tissue 
(wipes), rags, oil, wood, and machine tools.  These wastes are contaminated with explosives. 
 
3.1.3Description of the OB Unit 
The OB thermal treatment unit at LANL addressed in this WAP is located at TA-14 and is currently 
operating under the requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995.  This 
unit consists of a small metal burn cage placed within a metal tray.  Combustible, hazardous 
explosives-contaminated materials that cannot be safely transported to TA-16 are treated (i.e., 
open burned) in the cage. 
 
3.1.4Description of the OD Units 
The OD thermal treatment units at LANL addressed in this WAP are currently operating under the 
requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995.  These units include: 
 
·A thermal treatment unit, located approximately 180 feet south of Building 23 at TA-14 (TA-14-23), 

used to treat hazardous explosive waste. 
 
·A thermal treatment unit near TA-15-184 used to treat hazardous explosive waste. 
 
·A thermal treatment unit near TA-36-8 used to treat hazardous explosive waste. 
 
·Two thermal treatment units located near TA-39-6 and TA-39-57 used to treat hazardous explosive 

waste. 

 
Specific design features and operations of these units are fully described in Section 4.0 of this 
Part B permit application. 
 
Hazardous explosive wastes are stored only at temporary staging/storage areas at the OB/OD 
thermal treatment units addressed in this Part B permit application. 
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3.2WASTE PARAMETERS [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
Parameter selection and waste characterization of explosive waste is based solely on process 
knowledge due to the explosive properties of the waste.  Chemical and physical characterization is 
performed prior to treatment of hazardous explosive waste, as required by 20 NMAC 4.1, revised 
November 1, 1995.  Waste parameters are selected to ensure that the characterization will contain 
all necessary information to properly treat the waste in accordance with general facility standards 
and LDR requirements.  Characterization is performed using the procedures described in 
Section 3.3. 
 
3.2.1Proposed Analytical Parameters and Methods [20 NMAC 4.1, Subpart V, 264.13(b)(1), and 

Subpart IX, 270.14(b)(2)] 
Proposed analytical parameters and characterization methods for the hazardous explosive waste 
treated by OB/OD at LANL are summarized in Table 3-2.  The parameters listed in Table 3-2 were 
selected based on process knowledge for the various homogeneous and heterogeneous waste 
forms described in Sections 3.1.1 and 3.1.2.  Analytical parameter selection and waste 
characterization of explosive waste are based solely on process knowledge due to the explosive 
properties of the waste. 
 
3.2.2Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters were selected to characterize hazardous explosive waste in 
conformance with 20 NMAC 4.1, revised November 1, 1995.  These parameters are based on 
knowledge of raw materials and physical/chemical processes of waste-generating activities.  The 
rationale for parameter selection are identified in Table 3-2. 
 
3.3CHARACTERIZATION OF EXPLOSIVE WASTE 
Hazardous explosive waste is not analyzed at LANL.  Only limited types of explosives are used by 
DX and ESA Divisions, and the composition and reactive characteristics of these materials, used in 
testing and experiments, are well documented.  Additionally, methods contained in "Test Methods 
for Evaluating Solid Waste, Physical/Chemical Methods" (EPA, 1986a), cannot be used for 
explosive waste due to the explosive properties of these wastes. 
 
Established explosives have fairly consistent chemical composition for successful experimental 
usage.  Attachment 3-1 contains a list of established explosives and their chemical composition.  
All of the compounds listed in Attachment 3-1 are highly reactive.  They may be used as 
propellants, explosives, or pyrotechnics, depending on their intended use.  For example, black 
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powder may be used as a pyrotechnic (e.g., fireworks), as a propellant (e.g., to propel 
projectiles/ammunition), or as an explosive, depending on confinement conditions.  Thus, the 
explosives listed in Attachment 3-1 have not been divided into separate lists of propellants, 
explosives, and pyrotechnics.  Off-specification explosives contain approximately the same 
composition as product explosives.  Off-specification explosive waste material has successfully 
undergone thermal treatment by OB/OD in the past, with no additional or alternative procedures 
required to effectively treat these wastes.  Thus, explosive waste is sufficiently characterized by 
process knowledge (see Table 3-2).  In addition, there are safety considerations that preclude 
routine analysis of explosive wastes. 
 
Reevaluation of an explosive waste will occur only under the following conditions: 
 
·Use of different raw materials (different formulation) in the product explosive 
 
·A change in the results of the OB/OD process occurs (e.g., a difference in the visible 

characteristics of the resulting airborne plume or a premature detonation) 
 
·Visual inspections of the waste indicate a change in the waste characteristics. 

 
If plans are made to treat a hazardous explosive waste that has not previously been treated by 
OB/OD, LANL will collect sufficient information/documentation for the waste (i.e., Waste Profile 
Forms, process knowledge, material safety data sheets, or any additional information for 
acceptable knowledge [see Section 3.3.1]) to ensure that the waste stream can be effectively 
treated by OB/OD prior to initiating the treatment process. 
 
3.3.1Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), and Subpart IX, 270.14(b)(2)] 
Acceptable knowledge, as defined in the List of Definitions, is relied upon to characterize hazardous 
explosive waste at TA-14, TA-15, TA-36, and TA-39. 
 
Extensive sampling and analysis of hazardous explosive waste is constrained or restricted due to 
dangers associated with managing explosive waste and the chemical and physical nature of 
hazardous explosive waste and waste forms (e.g., debris, equipment, and instruments).  Factors 
associated with the difficulty of sampling heterogeneous waste include: 
 
·Waste streams may contain disparate elements and thus require segregation into similar forms 
 
·Large objects cannot be made to fill standard-size sample containers 
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·Laboratories may not be capable of sampling large objects (EPA, 1992). 

 
3.3.2Sampling and Analysis for Hazardous Explosive Waste 
The inherent nature of explosive waste makes sampling and analysis dangerous.  LANL personnel 
routinely use established explosives products of consistent and documented chemical composition 
for research.  Historically, explosive waste has successfully undergone thermal treatment by 
OB/OD with no additional or alternative procedures required.  Due to the possible safety and 
handling dangers associated with explosive waste, LANL will rely on process knowledge to 
characterize these wastes.  Therefore, sampling and analysis of explosive waste will not occur at 
LANL. 
 
QA/QC for soil sampling to be conducted as part of the proposed Soil Monitoring Program is 
addressed in Section 4.6.3.2.  LANL proposes to conduct the Soil Monitoring Program as a distinct 
activity separate from waste analysis.  This approach is supported by AEHA (1987), which does 
not require soil sampling as part of waste analysis.  The presence of potential waste residues on 
the soil as a result of OB/OD treatment will be determined and monitored via implementation of the 
proposed Soil Monitoring Program, which will meet the monitoring and analysis requirements of 
20 NMAC 4.1.500 incorporating 40 CFR 264.602. 
 
3.4VERIFICATION ANALYSIS FOR HAZARDOUS EXPLOSIVE WASTE [20 NMAC 4.1, 

Subpart V, 264.13(a)(3)] 
Verification of explosive waste is done through knowledge of process and strict administrative 
control of the waste generated. 
 
Verification of process knowledge may be performed to confirm the accuracy of the initial waste 
characterization, to verify that treatment standards have been met, when there is a change in a 
waste-generating process, or when the generator requests a review.  If appropriate, verification 
analysis for hazardous explosive waste may be conducted at LANL's or an approved 
subcontractor's laboratory facilities.  Any verification analyses will be conducted in conformance 
with appropriate methods. 
 
3.5SPECIAL PROCEDURAL REQUIREMENTS [20 NMAC 4.1, Subpart V, 264.13(b)(6)] 
Waste management requirements specific to ignitable, reactive, and incompatible waste, as well as 
for compliance with LDR regulations, are described below. 
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3.5.1Procedures for Ignitable, Reactive, and Incompatible Waste [20 NMAC 4.1, Subpart V, 

264.17] 
LANL personnel take precautions necessary to prevent accidental ignition or reaction of ignitable 
and/or reactive waste managed at TA-14, TA-15, TA-36, and TA-39.  Wastes treated by OB/OD at 
LANL are ignitable and/or reactive.  Therefore, LANL relies on standard operating procedures for 
specific safety and handling procedures associated with the disposal of explosive waste.  Solid 
physical form wastes are segregated from any potential liquid-bearing wastes within each waste 
management unit.  Thus, ignitable and reactive wastes will not likely be capable of commingling 
and, therefore, would not react with other wastes or materials. 
 
Treatment of these highly reactive wastes by open detonation is an appropriate treatment method 
under RCRA, is necessary to mitigate hazards associated with explosives-contaminated waste, 
and is the preferred waste management practice for health and safety concerns.  Although LDR 
treatment standards for D005 and F005 specified in 40 CFR 268 are not met, attempts to remove 
the toxicity characteristic (D005) or the spent non-halogenated solvents (F005) prior to treatment by 
OB/OD to render the wastes no longer reactive (D003) or ignitable (D001) pose unacceptable 
safety risks. 
 
3.5.2Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, Subpart VIII, 

268.7(a) and 268.7(b)(3), (4), and (5)] 
In accordance with LDR regulations, treatment standards are expressed in two ways:  (1) as 
constituent concentrations in the waste (from either an extract of the waste, as determined by the 
toxicity characteristic leaching procedure, or from the total volume of the waste, referred to as total 
waste analysis) or (2) as specified treatment technologies.  The specified treatment technology for 
explosive waste (i.e., ignitable and/or reactive) is deactivation; therefore, verification through 
analysis is not necessary.  LANL will document in its operating record that the appropriate 
treatment technology has been employed prior to land disposal.  An example of LANL's Land 
Disposal Restrictions Notification Form is provided as Figure 3-2 in the LANL General Part B 
(LANL, 1996a). 
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 Table 3-1 
 

Descriptions of Hazardous Explosive Waste Treated by Open Burning/Open Detonation 
at Los Alamos National Laboratory 

 
Waste Description Waste-Generating 

Process Description 
Technical Area (TA) 

Where Waste is 
Generated 

Basis for 
Characterization 

Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in 
the Waste 

Regulatory 
Limitsb 

(milligrams 
per liter) 

Homogeneous Wastes 
Solid explosive 
(off-specif ication) 

Explosives preparation TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
 
 

D003 
D005 
F005 

Ignitability 
 
 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

Not 
applicable 

(NA)c 
NA 

100.0 
NA 

Scrap explosive (discrete 
process explosives) 

Research and 
development activit ies 
and test ing operations 

TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
D003 
D005 
F005 

Ignitability 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

NA 
NA 

100.0 
NA 

Liquid explosive 
(off-specif ication) 

Explosives preparation TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
D003 
D005 
F005 

Ignitability 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

NA 
NA 

100.0 
NA 

Heterogeneous Wastes 
Explosives-contaminated 
material (material/equipment 
may include paper, rags, oil, 
w ood, machine tools) 

Research and 
development activit ies 
and testing operations 

TA-14, TA-15, TA-36, 
and TA-39 

Process know ledge D001 
D003 
D005 
F005 

Ignitability 
Reactivity 
Barium 
Spent non-halogenated 
  solvents 

NA 
NA 

100.0 
NA 

 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if  the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to 
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or greater than the respective value given in the New  Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart D, revised November 1, 1995. 
cNot applicable:  Refers to the absence of regulatory limits for ignitable and reactive characteristic wastes. 
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 Table 3-2 
 

Parameters, Characterization Methods, and Rationale for Hazardous Explosive Waste 
 

Waste Description Parametera Characterization Method Rationale 
Solid explosive –Barium 

–Spent non-halogenated 
solvents 

–Ignitability 
–Reactivity 

–Acceptable knowledgeb –Determine characteristic 
for ignitability and 
reactivity 

–Determine toxicity 
characteristic 

–Determine presence or 
absence of hazardous 
constituents 

Scrap explosive –Barium 
–Spent non-halogenated 

solvents 
–Ignitability 
–Reactivity 

–Acceptable knowledge –Determine characteristic 
for ignitability and 
reactivity 

–Determine toxicity 
characteristic 

–Determine presence or 
absence of hazardous 
constituents 

Liquid explosive –Barium 
–Spent non-halogenated 

solvents 
–Ignitability 
–Reactivity 

–Acceptable knowledge –Determine characteristic 
for ignitability and 
reactivity 

–Determine toxicity 
characteristic 

–Determine presence or 
absence of hazardous 
constituents 

Explosives-contaminated 
material 

–Barium 
–Spent non-halogenated 

solvents 
–Ignitability 
–Reactivity 

–Acceptable knowledge –Determine characteristic 
for ignitability and 
reactivity 

–Determine toxicity 
characteristic 

–Determine presence or 
absence of hazardous 
constituents 

 
aParameter selection is based on process knowledge for each waste stream.  Additional parameters may be selected for each 

waste stream as necessary. 
bAcceptable knowledge is broadly defined as process knowledge, waste analysis data (e.g., sampling and analysis), and/or 

facility records of analysis in the U.S. Environmental Protection Agency (EPA), 1994, "Waste Analysis at Facilities that 
Generate, Treat, Store, and Dispose of Hazardous Waste—A Guidance Manual," OSWER 9938.4-03, EPA, Office of Solid 
Waste and Emergency Response, Washington, D.C. 
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 ATTACHMENT 3-1 
 
 Composition of Established Explosives 
 
 
 
Note:The information provided in this attachment is for informational purposes only.  The 

information is from the most current version of a Los Alamos National Laboratory standard 
operating procedure, which is subject to revision, when necessary. 
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 4.0  DESIGN, OPERATIONS, AND PROCESS INFORMATION 
 
This section presents a brief description of the open burning/open detonation (OB/OD) thermal 
treatment units addressed in this Part B permit application as well as an overview of the design, 
general operations, and process information applicable to these waste management units.  
Information provided in this section is submitted to address the applicable miscellaneous unit 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.23, and 20 NMAC 4.1, Subpart V, Part 264, Subpart X, revised November 1, 1995, 
as well as the requirements for thermal treatment units in 20 NMAC 4.1, Subpart VI, Part 265, 
Subpart P, revised November 1, 1995.  Information that is identical for Technical Area (TA) 14, 
TA-15, TA-36, and TA-39 is consolidated. 
 
4.1HAZARDOUS WASTE OB/OD THERMAL TREATMENT UNITS NEAR TA-14, BUILDING 23 

(TA-14-23) [20 NMAC 4.1, Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; 
and 20 NMAC 4.1, Subpart VI, Part 265, Subpart P] 

This section provides unit descriptions and an overview of the waste management practices for the 
hazardous waste OB/OD thermal treatment units located near TA-14-23 at Los Alamos National 
Laboratory (LANL).  The OB/OD thermal treatment units at TA-14 include a burn cage for OB of 
explosives-contaminated items such as paper, tape, debris, and soil, and an OD area for treatment 
of waste explosives.  The OD thermal treatment unit is also used for nontreatment-related 
experimental test detonations (i.e., shots).  The descriptions include the location, the physical 
parameters, the materials of construction, and the maximum treatment capacity of the OB/OD 
thermal treatment units.  A discussion of waste management practices, including those related to 
waste packaging and handling, is presented in Section 4.5. 
 
The two thermal treatment units at TA-14 are located approximately 180 feet south of structure 
TA-14-23 (the control building); this area is also known as Q-Site East.  OB treatment operations 
are carried out in a burn cage located in the eastern portion of Firing Mound 3, adjacent to the OD 
area.  The burn cage, which measures approximately 3 feet high and 2 feet in diameter, is 
constructed of 1/4-inch-thick steel and sits in a steel tray with three-inch raised edges.  The steel 
tray measures 4 feet long and 2.5 feet wide.  The secondary containment tray prevents run-on into 
the burn cage.  The steel tray rests on bare soil.  The burn cage, which is not lined, has a wire 
mesh and steel door measuring 2 feet 10 inches high and 1 foot 7 inches wide.  The door is 
attached to the front of the unit and closes with a latch.  A steel mesh screen is located inside the 
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unit one foot above the containment tray.  Explosives-contaminated wastes to be burned are 
placed on this screen.  A wire mesh screen also covers the top of the OB unit.  An engineering 
drawing of the OB unit is provided in Appendix A of this document.  OB operations are monitored 
from the control building (TA-14-23). 
 
Ash resulting from OB operations is removed from the secondary containment tray within 
approximately 24 hours after each burn; it is not allowed to accumulate.  The ash is placed in a 
55-gallon drum and stored in a satellite accumulation area near TA-14-23.  The OB unit is covered 
with a tarp once the ash is removed.  In addition, the OB unit is covered with a tarp when not in use 
(per DX-2:SOP 6.1.5) to prevent accumulation of precipitation in the unit that could potentially result 
in run-off to the environment. 
 
The OD area, referred to as Firing Mound 3, is a gently sloping, sand-covered area measuring 
approximately 40- by 75-feet.  There are no trenches or pits associated with the OD unit; thus, no 
hydraulic head will be created to drive waste constituents into the vadose zone.  A berm will be 
constructed downslope of the OB/OD units to prevent runoff from both units and to minimize the 
erosion potential.  The berm will be inspected routinely and maintained, as necessary.  A natural 
drainage upslope and just north of the OD unit (along the dirt road) and the paved road just west of 
the OD unit divert potential run-on away from the unit (for the locations of these roads and the 
proposed berm see Map 2 of the "Part A Permit Application—Open Burning/Open Detonation Units 
at Technical Areas 14, 15, 36, and 39," Revision 1.0 (hereinafter referred to as the revised OB/OD 
Part A).  In addition, the parking lot adjacent to the control building (TA-14-23) is upgradient of the 
OB/OD units and slopes to the east, which further prevents potential run-on to the OB/OD units.  
Because the OD unit is simply an area on soil-covered tuff, an engineering drawing cannot be 
developed for the OD unit.  The topography and areal extent of the OD unit are shown on Map 2 of 
the revised OB/OD Part A.  Following waste placement at Firing Mound 3, detonation operations 
are conducted from the control building.  Operations at the OD unit require post-detonation visual 
surveys for materials not consumed by the detonation.  This practice minimizes the potential for 
precipitation contacting untreated hazardous waste, if any.  The locations of the thermal treatment 
units at TA-14 are shown on Figure 4-1 of this document and on Map 2 of the revised OB/OD Part 
A. 
 
A maximum of 50 pounds of explosives-contaminated materials may be burned per treatment at the 
OB unit.  A maximum of 20 pounds of waste explosives may be detonated per treatment at the OD 
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thermal treatment unit.  Since RCRA Subtitle C regulations became effective in November 1980, 
an average of 100 to 150 pounds of waste has been treated at the OB unit annually, and an 
average of 40 to 80 pounds of waste has been treated annually at the OD unit. 
 
The wastes treated are both homogeneous (e.g., solid explosives, scrap explosives) and 
heterogeneous (e.g., explosives-contaminated paper, rags, wood).  These wastes have been 
assigned the following EPA Hazardous Waste Numbers:  D001 for ignitability; D003 for reactivity; 
D005 (for the barium in the explosives); and F005 (for spent nonhalogenated solvents, which here 
include toluene and methyl ethyl ketone on the explosives-contaminated rags and wipes).  
Historically, there have been no significant changes in waste compositions.  The wastes are 
treated to remove the characteristic of reactivity, although other characteristic (ignitability, toxicity 
for barium) and listed (solvents on the explosives-contaminated rags and wipes) hazardous waste 
may be present in the wastes being treated. 
 
4.2HAZARDOUS WASTE OD THERMAL TREATMENT UNIT NEAR TA-15-184 [20 NMAC 4.1, 

Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; and 20 NMAC 4.1, Subpart 
VI, Part 265, Subpart P] 

This section provides a unit description and an overview of the waste management practices for the 
hazardous waste OD thermal treatment unit located near TA-15-184.  The description includes the 
location, the physical parameters, the materials of construction, and the maximum treatment 
capacity of the OD thermal treatment unit.  A discussion of waste management practices, including 
those related to waste packaging and handling, is presented in Section 4.5. 
 
The OD thermal treatment unit at TA-15 is located near TA-15-184 and may be used to open 
detonate solid and liquid hazardous explosive waste.  As shown on Figure 4-2, the unit extends 
approximately 150 feet from the northeast to the southeast of TA-15-184.  The area, which covers 
approximately 17,663 square feet, is generally flat and sand-covered and slopes gently to the 
southwest.  Two steel plates that measure 0.5 foot thick, 5 feet wide, and 20 feet long are located 
on the ground adjacent to TA-15-184.  The plates are laid lengthwise end-to-end with one end 
against the building.  Various small housings for cameras and instrumentation are located at the 
site.  Sand bags are used to protect TA-15-184 and the small housings from the impact of 
detonations. 
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The OD thermal treatment unit may be used to treat a maximum of 500 pounds of explosive waste 
per detonation.  The unit is currently used for nontreatment-related experimental test detonations 
(i.e., shots); however, waste treatment has not yet been conducted. 
 
4.3HAZARDOUS WASTE OD THERMAL TREATMENT UNIT NEAR TA-36-8 [20 NMAC 4.1, 

Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; and 20 NMAC 4.1, 
Subpart VI, Part 265, Subpart P] 

A description of the hazardous waste OD thermal treatment unit located near TA-36-8 is provided 
below.  The description includes the location, the physical parameters, and the maximum 
treatment capacity of the OD thermal treatment unit.  A discussion of waste management 
practices, including those related to waste packaging and handling, is presented in Section 4.5. 
 
The OD thermal treatment unit located near TA-36-8 may be used to treat solid and liquid 
hazardous explosive waste.  The OD thermal treatment unit is an irregularly-shaped, sand- and 
grass-covered area that measures approximately 550 feet east to west and 300 feet north to south, 
as shown on Figure 4-3.  The area is relatively flat. 
 
The OD thermal treatment unit has a maximum treatment capacity of 2,000 pounds of explosive 
waste per detonation.  The unit is used primarily for nontreatment-related experimental test 
detonations and may occasionally be used for treatment of hazardous explosive waste. 
 
4.4HAZARDOUS WASTE OD THERMAL TREATMENT UNITS AT TA-39 [20 NMAC 4.1, 

Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; and 20 NMAC 4.1, 
Subpart VI, Part 265, Subpart P] 

This section provides a description of the hazardous waste OD thermal treatment units associated 
with structures TA-39-6 and TA-39-57 at TA-39.  The description includes the location, the physical 
parameters, the materials of construction, and the maximum treatment capacities of the thermal 
treatment units.  A discussion of waste management practices, including those related to waste 
packaging and handling, is presented in Section 4.5. 
 
The OD thermal treatment units at TA-39 are associated with TA-39-6 and TA-39-57 (Figures 4-4 
and 4-5).  Each of the areas is a relatively flat sand-covered area, measuring approximately 40- by 
40-feet, and is located in the canyon bottom.  Steep canyon walls rise to heights of 100 feet or 
more in the immediate vicinity of each OD area, roughly forming a semicircle around each area.  
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The canyon walls serve to attenuate the force of the blasts.  The associated control buildings (i.e., 
TA-39-6 and TA-39-57) are reinforced concrete structures extending partially beneath the 
detonation areas. 
 
The maximum treatment capacity at each of the TA-39 OD units is 1,000 pounds. 
 
4.5WASTE MANAGEMENT PRACTICES [20 NMAC 4.1, Subpart V, Part 264, Subpart X] 
There are two basic categories of explosives that may be managed at the OB/OD thermal treatment 
units addressed in this Part B permit application.  The first category consists of 
explosives-contaminated waste; the second category consists of explosive material.  
Explosives-contaminated waste is further divided into subcategories as follows:  (1) make-up room 
wastes, (2) Type I material, (3) Type II material, and (4) Type III material.  These wastes are 
defined as follows: 
 
·Make-up room waste - Explosives-contaminated waste, such as paper towels, swabs, and similar 

materials that contain no tangible pieces of explosives but are used in the preparation of 
shots in the make-up building. 

 
·Type I material - Firing mound debris that is potentially contaminated with explosives and consists 

of wood scraps, cardboard, burlap, and Plexiglass/Lexan. 
 
·Type II material - Firing site debris that is potentially contaminated with explosives and consists of 

plastic, glass, styrofoam, electrical cables, and metallic foils used for pin switches. 
 
·Type III material - Firing site debris that is potentially contaminated with explosives and consists of 

metals such as target plates.  Type III material also includes corrective action wastes or 
wastes generated as a result of investigation or remediation. 

 
The second category (i.e., explosive material) includes the following subcategories:  (1) explosives 
assemblies and explosives that are unsafe to handle; (2) identifiable scrap explosives that are safe 
to handle; (3) identifiable booster charge scrap; and (4) any other process or cleanup wastes that 
are believed to be potentially reactive. 
 
Waste to be treated is collected from various accumulation areas in and around nearby buildings at 
the facility.  When loading waste, the cargo compartment of the transport vehicle is checked to 
ensure that it is clean and contains no loose items such as tools or pieces of metal.  For transport, 
the wastes are placed in an enclosed compartment or secured with tie-downs.  As stated in 
DX-16:SOP 1.9, the load limit for transporting explosives is 55 pounds.  Wastes are transported by 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 4-6 

appropriately trained personnel in a designated vehicle to the OB/OD thermal treatment unit on the 
day of planned treatment.  Only the amount of waste that can be treated in one day is transported 
to the unit.  The waste is then unloaded from the vehicle and placed at the OB or OD location by 
qualified technicians/specialists.  Depending on preparation activities, the time during which waste 
may remain at the unit typically ranges from several minutes to a few hours.  A visual examination 
is conducted after unloading to ensure that no explosive material remains.  Preparation room 
operations and explosives charge handling and assembly are addressed in DX-4:SOP 3; 
packaging and transportation procedures are presented in DX-DO:SOP 3.  OB of 
explosives-contaminated waste consists of placing the waste in the burn cage, coating the waste 
with starter fluid, and igniting the waste.  OD of waste is accomplished by using a predetermined 
amount of explosive to initiate the detonation.  The detonation may create temperatures up to 
3,000 degrees Fahrenheit (1,649 degrees Celsius).  Initiation for all waste treatment operations will 
be performed remotely by qualified personnel from inside a control building/bunker.  Thermal 
treatment operations are conducted in accordance with the most recent, approved versions of 
LANL standard operating procedures (SOP) (see Appendix B).  Other relevant LANL SOPs will 
also be followed, as appropriate. 
 
SOPs do not require wetting of the TA-14 open burn area before and after each operation.  
Measures taken to minimize releases of hazardous waste from the TA-14 open burn area to 
environmental media include using sufficient fuel to aid in ignition and enhance waste destruction, 
covering the top of the burn cage with wire mesh to minimize the release of burning material, not 
conducting operations during adverse weather conditions (e.g., high winds), and using secondary 
containment beneath the OB unit to contain treated or undestroyed material and ash residue.  Ash 
residues from the TA-14 OB unit are removed 24 hours or more after treatment (a time sufficient to 
allow complete cooling) and are containerized and managed appropriately outside of TA-14-23. 
 
SOPs for OD require a thorough survey of the area after detonation, collection of identifiable pieces 
of material not consumed by the detonation, and subsequent detonation of these materials.  The 
Firing Leader determines when it is safe to re-enter the detonation site, as described in DX-4:SOP 
27. 
 
Waste containers for explosives-contaminated waste and explosive material generally consist of 
paper-lined cardboard boxes.  Most wastes contaminated with explosives and actual pieces of 
explosives will not be packaged together.  Explosives-contaminated waste will be placed within a 
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paper-lined cardboard box with a lid.  Once a cardboard box is filled, it will be closed, sealed with 
tape, and marked "HE Hazardous Waste."  These waste containers will then be stored in an 
accumulation area. 
 
Pieces of damaged explosives resulting from a misfire, sensitivity experiment, incomplete 
detonation, or exposure to severe testing will be packaged separately from excess explosives.  
The waste explosives will be stored in an accumulation area.  Exceptions to handling will be done 
on special items and will be handled safely and appropriately. 
 
Releases of propellants, explosives, or pyrotechnics are minimized by following the procedures in 
DX-4:SOP 3, DX-4:SOP 4, and DX-4:SOP 27 (see Appendix B of this document) to ensure 
maximum burns or detonations and to minimize misfires.  Materials that are not consumed during a 
burn or detonation are collected and treated until consumed.  During OB treatment operations, the 
heavy gauge wire mesh door and screen control dispersion of materials.  Materials not consumed 
during a burn are collected after the cooling period (i.e., after 24 hours); ash that has collected in the 
containment tray is removed and managed appropriately.  Materials not consumed during a 
detonation are collected after the Firing Leader ensures that the area is safe.  Treatment 
operations are not conducted during adverse conditions (see Section 4.6.4.3) in order to minimize 
wind dispersal of ash and particulate matter to the environment. 
 
The TA-14 OB unit is covered with a tarp when not in use to minimize the potential for deterioration 
of the unit and prevent the accumulation of precipitation.  Accumulation of precipitation would only 
occur while the OB unit is not covered during the cooling period after a burn; in such a case, the wet 
residual ash would be removed from the containment tray, placed in appropriate containers, and 
stored temporarily in a nearby satellite accumulation area. 
 
LANL minimizes the impact to the environment by conducting treatment operations in strictly 
controlled, remote areas within the LANL boundaries.  Residues (metallic shards and occasional 
pieces of propellants, explosives, or pyrotechnics) are managed in accordance with SOPs for the 
OB/OD units; the SOPs require a thorough survey of the area after each detonation and collection 
of all identifiable pieces of material not consumed by the detonation.  Pieces not consumed are 
collected for detonation.  Trained operators ensure that sufficient and appropriate initiating 
explosives are used so that these materials detonate rather than deflagrate.  Any deflagrating 
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material is carefully collected for detonation.  Unexploded ordnance is not treated at the TA-14 
OB/OD units. 
 
4.6ENVIRONMENTAL PERFORMANCE STANDARDS APPLICABLE TO MISCELLANEOUS 

TREATMENT UNITS [20 NMAC 4.1, Subpart V, Part 264, Subpart X] 
The OB/OD thermal treatment units addressed in this Part B permit application are located in 
remote areas of LANL and will be operated, maintained, and closed in a manner that will ensure 
protection of human health and the environment, in accordance with 20 NMAC 4.1, Subpart V, 
264.601, revised November 1, 1995.  Geologic and hydrologic characteristics of the LANL facility 
and land use patterns in the Los Alamos area are discussed in Section 2.0 of the LANL General 
Part B. 
 
The OB/OD thermal treatment units have been designed to facilitate safe handling and treatment of 
wastes in order to prevent adverse human health and environmental impacts.  Design information 
and waste management practices for these units are detailed in Sections 4.1 through 4.5.  The 
waste analysis plan for these units is included as Section 3.0 of this Part B permit application.  A 
description of emergency response actions to be taken to minimize adverse impacts of 
unanticipated events are described in the contingency plan (see Section 7.0 of this document and 
Section 7.0 of the LANL General Part B). 
 
SOPs are followed at the OB/OD thermal treatment units to minimize the potential for environmental 
contamination that may result from precipitation contacting treatment residues.  Residues resulting 
from treatment activities may consist of metallic shards and occasional pieces of propellants, 
explosives, or pyrotechnics.  SOPs for the OB/OD thermal treatment units require that the 
firing-site leader thoroughly survey the area after each detonation and collect all identifiable pieces 
of explosives.  The damaged explosives are then weighed and an estimate of the amount of 
material remaining at the unit is recorded in the site record logbook.  Every effort is made to 
minimize the quantity of explosive and nonexplosive residues remaining at a unit.  SOPs that are 
applicable for access and operations at the OB/OD thermal treatment units described herein are 
included as Appendix B. 
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4.6.1Protection of Groundwater/Vadose Zone [20 NMAC 4.1, Subpart V, 264.601(a)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(a), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas and 
are operated in a manner that prevents releases that may have adverse affects to human health or 
the environment due to migration of waste constituents through the vadose zone to groundwater.  
The following sections provide information on the potential for adverse effects on human health or 
the environment as a result of operations at the OB/OD thermal treatment units as well as describe 
monitoring and reporting efforts that have been or will be undertaken to assess the impact of 
thermal treatment operations. 
 
4.6.1.1Hydrogeologic Assessment and Potential Pathways and Exposure Routes 
Each of the OB/OD thermal treatment units addressed in this Part B permit application is located in 
a semiarid, temperate, mountain climate.  The average annual precipitation in Los Alamos is 
18.73 inches (LANL, 1996b).  The evaporation rate of free standing water exceeds the average 
annual precipitation.  Site-specific information for the soils at the OB/OD thermal treatment units, 
including permeability rates and available water-holding capacity, is provided in Section 2.2 of this 
Part B permit application.  In addition, it is estimated that 600 to 1,200 feet of unsaturated tuff and 
volcanic rock separate the facility's soil surface from the main aquifer (Figure 2-7 in the LANL 
General Part B).  Collectively, the depth to the uppermost aquifer and the annual moisture deficit 
significantly limit the potential for contaminants to migrate through the vadose zone to groundwater. 
 
An evaluation of possible waterborne waste transport pathways for groundwater and their potential 
for migration is included as Attachment 4-1, which lists the possible contaminants of concern and 
shows their origin and nature. 
 
The only aquifer in Los Alamos capable of municipal and industrial water supply is the main aquifer.  
No supply wells or test wells are located within the boundaries of TA-14, TA-15, TA-36, or TA-39 or 
within 3,500 feet of any of the OB/OD thermal treatment units described herein. 
 
TA-14 
A detailed description of the hydrogeologic characteristics immediately below the OB/OD units at 
TA-14 is not currently documented in published or internal reports.  However, a conceptual 
hydrologic model of the area is presented in Section 3.5 of the "RFI Work Plan for Operable 
Unit 1085" (LANL, 1994a).  Published precipitation data for TA-14 do not exist; however, a 
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precipitation measurement site is located at TA-16, just south of and adjacent to TA-14, and annual 
precipitation at this site is 23.28 inches per year (LANL, 1996b).  As stated above, no supply wells 
are located within 3,500 feet of any of the OB/OD units at LANL, and there are no supply wells 
located within the boundaries of TA-14.  In addition, there are no supply wells located at TA-15, 
TA-36, and TA-39; these are the locations of the remaining OD units at LANL.  Therefore, 
withdrawal rates are not applicable to any of the OB/OD units at LANL. 
 
4.6.1.2Monitoring and Reporting 
LANL has established an extensive groundwater monitoring system to assess and protect the 
quality of groundwater in the Los Alamos area.  The monitoring network includes test wells, supply 
wells, gaging stations, observation wells, and other hydrogeologic devices located both inside and 
outside LANL boundaries.  Routine samples are analyzed for toxic constituents, basic water 
quality, and resource depletion.  The results are published in the annual "Environmental 
Surveillance Report" and the annual "Water Supply Report."  Details on the Environmental 
Surveillance Groundwater Monitoring Plan can be found in the "Groundwater Protection 
Management Program Plan" (LANL, 1995). 
 
TA-14 
The U.S. Army Environmental Hygiene Agency's "RCRA Part B Permit Writer's Guidance Manual 
for Department of Defense Open Burning/Open Detonation Units" (AEHA, 1987) states that 
"ground-water monitoring would only be required for OB units that burn directly on the ground 
without leak detection and containment systems" and that "OD units, where proper operational 
procedures are followed (particularly management of residuals), are exempt from the ground-water 
protection requirements" presented in the manual.  It goes on to state that "ground-water 
monitoring at OD units was deemed to be both impractical and unnecessary."  The OB unit's 
design prevents burning directly on the ground and the unit has a containment system.  Proper 
operational procedures are followed at the TA-14 OD unit and materials not consumed in a 
detonation are collected for detonation.  Together, the OB unit design and operation and the 
proper operating procedures at the OD unit meet the criteria for exemptions from groundwater 
monitoring. 
 
NMED's August 17, 1995, letter to DOE/LAAO (see Appendix C of this document) required LANL to 
develop a RCRA site-wide hydrogeologic workplan and to submit this workplan to NMED and EPA 
for review and approval.  Part of the workplan objective was to address RCRA groundwater 
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monitoring requirements for regulated units; implementation of the plan will also provide information 
on the hydrology below the OB/OD units at TA-14.  Because the workplan will address 
groundwater monitoring requirements and because its implementation will provide hydrologic 
information for TA-14, LANL wishes to defer to that plan where appropriate for relevant groundwater 
monitoring issues.  NMED and LANL are currently addressing LANL's groundwater monitoring 
program and hydrogeologic characterization requirements under the "Hydrogeologic Workplan," 
submitted to NMED in December 1996 (LANL, 1996d). 
 
The "Hydrogeologic Workplan" proposes the construction and subsequent sampling of 4 alluvial 
wells and 4 regional aquifer wells upgradient from, adjacent to, and downgradient from TA-14 in 
Cañon de Valle and in Water Canyon.  Well installation will characterize the alluvial, intermediate 
perched, and regional aquifer zones for a more complete understanding of the hydrogeologic 
setting.  However, the proposed iterative characterization and well installation process will 
incorporate new data with existing data as input to modeling activities and then be used to reassess 
additional data needs; therefore, it may be determined that one or more of the wells are not 
necessary.  In any case, the general objectives of the 8 proposed wells near TA-14 are described 
in Sections 4.3.5.2 and 4.3.6.4 of the plan and are summarized herein. 
 
The planned alluvial wells include A-45 and A-46 upgradient in Cañon de Valle, A-47 downgradient 
near the confluence of Cañon de Valle and Water Canyon, and A-48 further downgradient in Water 
Canyon.  Alluvial wells A-45 and A-46 are proposed to confirm the presence of alluvial saturation, 
to measure the parameters in the alluvium that control contaminant migration, and to analyze the 
quality of the alluvial water.  The well A-45 location is upgradient of LANL activities and will provide 
background water quality characteristics of the alluvial water.  Well A-46 will identify the presence 
of alluvial water, and data from the well may be compared to that from well A-45 to assess impacts 
of operational practices upgradient from the OB/OD units at TA-14.  Alluvial wells A-47 and A-48 
are proposed to evaluate the presence of alluvial water and the possible migration of contaminants 
from Cañon de Valle into Water Canyon alluvium.  Well A-47 will also be used to measure the 
saturated thickness, water quality, and parameters controlling infiltration and contaminant 
migration.  Well A-48 will be used to determine the downstream extent of alluvial water. 
 
The planned regional aquifer wells include R-24 and R-25 upgradient in Cañon de Valle, R-27 
downgradient near the confluence of Cañon de Valle and Water Canyon, and R-28 further 
downgradient in Water Canyon.  All of the regional aquifer wells will characterize the intermediate 
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perched zone(s) as the wells are drilled.  Well R-24 will be located near the trace of the Pajarito 
Fault system west of the LANL boundary.  Its purpose will be to provide water quality on the 
upthrown block of a major splay of the fault system.  Water level data from this well will be 
compared to similar data from well R-25 to evaluate the influence of the Pajarito Fault system on the 
regional aquifer piezometric surface and the role of the fault as a recharge zone for the regional 
aquifer.  Water quality data from R-24 will define the expected background distribution of 
constituents upgradient from LANL operations.  These background data will be used to estimate 
the impact of LANL operations and provide input data for geochemical and hydrological modeling of 
the groundwater systems.  Well R-25 will be located adjacent to MDA P at TA-16, which is 
upgradient from the TA-14 OB/OD units.  This well will provide needed regional aquifer water level 
and water quality information and water quality data for any intermediate perched zones 
encountered.  Core will be collected from R-25 to support sitewide studies of the hydrogeologic 
framework and constrain geologic and hydrologic relationships in surrounding cored boreholes 
(e.g., wells R-24 and R-27).  Data from wells R-24 and R-25 will also provide important information 
on flow conditions near the LANL boundary that will enhance groundwater flow modeling.  
Well R-27 will be located below the confluence of Water Canyon and Cañon de Valle, which is 
downgradient from the OB/OD units at TA-14.  This well will be used to identify intermediate 
perched zones and the depth to the regional aquifer, and data from this well will be used to 
characterize the water quality of the intermediate perched zones and in the regional aquifer.  Well 
R-28 will be located downgradient of well R-27.  It will also be used to provide water quality 
information for any intermediate perched zones and the regional aquifer.  As shown on Map 6 of 
the OB/OD Part A, there currently are no groundwater monitoring or test wells in the vicinity of 
TA-14.  LANL has been working with HRMB to plan and develop a facilitywide groundwater 
program.  The placement of a detection monitoring well(s), if deemed necessary, will be 
determined by implementation of the "Hydrogeologic Workplan."  Well designs will follow 
specifications in Section 4.1.1 of the "Hydrogeologic Workplan."  As presented in Sections 4.1.3 
and 4.1.4 of the "Hydrogeologic Workplan," sample collection, preservation, shipment, QA/QC 
procedures, sampling and analysis procedures, data evaluation, and reporting will be conducted 
according to Environmental Restoration (ER) Project Quality Assurance Project Plans (QAPjP), 
SOPs, RFI Work Plans, and sampling and analysis plans (SAP).  The parameters that will be 
analyzed for include those listed in Table 4-1.  Monitoring well evacuation will be conducted in 
accordance with guidelines in EPA's "RCRA Ground-Water Monitoring Technical Enforcement 
Guidance Document" (EPA, 1986b).  Currently, there are no wells in place near the OB/OD units at 
TA-14.  The risk assessment conducted for TA-14 (see Appendix D of this document) concludes 
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that after 40 years of operations at TA-14, the current level of contaminants for both surface soil and 
surface water does not pose a potential significant risk to human health.  Therefore, it is highly 
unlikely that contaminants from previous OB/OD activities have migrated to the groundwater and 
created a plume of contamination.  However, the "Hydrogeologic Workplan" described above will 
provide information on water quality in this area.  Procedures to be followed for proposed sampling 
and analysis, statistical comparison procedures, and data evaluation will adhere to those contained 
in ER Project QAPjPs, SOPs, RFI Work Plans, and SAPs.  Background groundwater values for 
barium and chromium will be collected from planned alluvial well A-45 and planned regional aquifer 
well R-24.  These background data will be used to calculate a background mean and variance, per 
the guidance in Appendix IV of 20 NMAC 4.1, Subpart V, incorporating 40 CFR 264.  According to 
current published reports, the direction of groundwater flow in the Los Alamos area is generally 
southeast, as shown on Figure 2-9 of the General Part B.  The flow rate depends on which rock 
formation the groundwater is located in, as discussed in Section 2.2.5 of the General Part B.  Data 
collected during activities performed for the "Hydrogeologic Workplan" will provide more detailed 
information on groundwater direction and flow rate, and on plume migration rate in case of 
groundwater contamination. 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 4-14 

 
Previous hydrogeologic studies at LANL (IT Corporation, 1987) have shown that the combination of 
very low moisture content in the Bandelier Tuff, the empirical determination that moisture from 
precipitation does not infiltrate below a depth of 10 to 22 feet, and very low calculated flux rates all 
suggest that aqueous transport of contaminants through the tuff is not a viable mechanism for 
contaminant migration from mesatops.  In addition, the "RFI Work Plan for Operable Unit 1085" 
(LANL, 1994a), which includes TA-14, does not consider the vadose zone to be a major exposure 
pathway for contaminant transport; the major pathways discussed therein include surface water 
runoff and soil/sediments in surrounding drainages.  Furthermore, the risk assessment conducted 
for TA-14 concludes that after 40 years of operations at TA-14, the current level of contaminants for 
both surface soil and surface water does not pose a threat to human health.  Therefore, rather than 
conducting vadose zone monitoring for the OB/OD units at TA-14, LANL proposes to first address 
surface systems (surface water, soil, and sediments) and use resulting surface systems analytical 
data in conjunction with existing data in an iterative manner to reassess additional data needs and 
thus optimize characterization and monitoring activities.  Soil and sediment data will be collected 
as described in Section 4.6.3.2 for soil monitoring; surface water runoff data will be collected in 
accordance with the National Pollutant Discharge Elimination System Storm Water Permit for the 
site.  This proposed iterative process is similar to the iterative characterization and well installation 
process proposed in the "Hydrogeologic Workplan" (LANL, 1996d).  The purpose of the 
"Hydrogeologic Workplan" is to characterize the hydrogeologic setting beneath LANL; new data will 
be incorporated with existing data as input to modeling activities and will be used in an iterative 
manner in reassessing additional data needs.  Similarly, the proposed iterative process for the 
OB/OD units at TA-14 will allow technical prudence by first addressing the surface systems; 
proceeding with vadose zone monitoring would then be conducted only if continuing 
reassessments indicate a need, depending on the interpretation of the surface data.  If surface 
sampling data indicate that RCRA contaminants resulting from OB/OD treatment are present and if 
the mobility of these contaminants so warrants, a vadose zone monitoring program will then be 
established and conducted. 
 
4.6.2Protection of Surface Water/Wetlands [20 NMAC 4.1, Subpart V, 264.601(b)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(b), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas and 
are operated in a manner that prevents any releases that may have adverse affects on human 
health or the environment due to migration of waste constituents to surface waters or wetlands.  
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The following sections provide information on the potential for adverse effects to human health or 
the environment as a result of operations at the OB/OD thermal treatment units as well as describe 
monitoring and reporting efforts that have been or will be undertaken at each of the units to assess 
the impact of operations. 
 
4.6.2.1Hydrologic Assessment and Potential Pathways and Exposure Routes 
Net annual precipitation for the Los Alamos area, including the sites of the OB/OD thermal 
treatment units, is low.  In addition, surface waters within LANL are limited to ephemeral, 
interrupted, or intermittent flows in the canyon bottoms that result from rainfall or snowmelt.  The 
locations of these surface waters, including intermittent streams, are shown on Map 6 of the OB/OD 
Part A (LANL, 1997).  Drainage from the TA-14, TA-15, and TA-36 sites flows into nearby canyons.  
Both of the TA-39 sites are located in a canyon bottom. 
 
Canyon bottom surface waters downstream of the firing sites at TA-14, TA-15, and TA-36 
eventually flow into Water Canyon, and canyon bottom surface waters downstream of the TA-39 
firing site eventually flow into Ancho Canyon.  A gaging station in Water Canyon, located about 
2.5 miles upstream of the Rio Grande, recorded a maximum discharge of 0.21 cubic feet per 
second in the 1995 water year.  There was no flow most of the time (LANL, 1996b).  Gage ratings 
for a gaging station in Ancho Canyon, located about 2 miles upstream of the Rio Grande, are to be 
established. 
 
The OB/OD thermal treatment units included in this Part B permit application are a part of LANL's 
National Pollutant Discharge Elimination System (NPDES) General Permit for storm water 
discharges associated with industrial activity (Permit Number NMR00A384).  A Storm Water 
Pollution Prevention (SWPP) Plan, as required by the NPDES General Permit, has been developed 
for the OB/OD thermal treatment units.  The plan is designed to identify any potential pollutants 
and to provide pollution prevention or control methods to prevent the discharge of pollutants in 
storm water runoff at the unit and the surrounding area.  Under the SWPP Plan, the facility is 
required to implement best management practices to reduce the likelihood of pollutants entering the 
storm water discharges.  To this end, the following practices have been adopted at each of the 
OB/OD thermal treatment units: 
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Good Housekeeping 
 
·Regular maintenance of the area is performed to ensure that it is clean and orderly 
 
·SOPs have been written specifying proper waste handling to minimize the exposure of waste and 

waste residues to precipitation 
 
·Regular inspections of the area are performed to ensure SOPs are being followed 
 
Spill Prevention and Response 
 
·Personnel are trained in material handling and release notification procedures 
 
Visual Inspections 
 
·Pollution prevention personnel inspect and log information concerning site drainage, erosion, 

non-storm-water discharges, and changes in adjacent facilities that may affect the 
potential for storm water pollution. 

 
Under the NPDES General Permit, the measures described in Attachment 4-2 also apply to each of 
the OB/OD thermal treatment units. 
 
An evaluation of possible waterborne waste transport pathways for surface water and their potential 
for migration is included as Attachment 4-1, which lists the possible contaminants of concern and 
shows their origin and nature. 
 
TA-14 
Surface waters in the vicinity of the OB/OD thermal treatment units at TA-14 are limited to 
ephemeral streams in the bottoms of canyons near the site, namely, Cañon de Valle, and Threemile 
and Pajarito Canyons.  Cañon de Valle lies approximately 1,000 feet due south of the TA-14 
OB/OD thermal treatment units; Threemile Canyon is roughly 2,000 feet northeast of the units; and 
Pajarito Canyon is situated approximately 3,000 feet to the north.  According to the "RFI Work Plan 
for Operable Unit 1085" (LANL, 1994a), drainages from the central part of TA-14, including the 
TA-14 OB/OD thermal treatment units, flow only into Cañon de Valle.  If water volume is sufficient, 
flow from this canyon may reach the Rio Grande. 
 
Contaminants that may potentially be released from TA-14 OD operations may include residual 
explosives, barium, chromium, or non-halogenated solvents.  Potential contaminants from the 
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TA-14 OD thermal treatment unit may reach nearby surface waters in one or more of the following 
ways: (1) direct (airborne) deposition from OD operations; (2) transport by surface water runoff; and 
(3) wind erosion and deposition of contaminated soils. 
 
Potential contaminants resulting from OB operations at TA-14 may include the following:  carbon 
monoxide (CO), nitrogen oxides (NOx), methane, ammonia, hydrogen cyanide, sulfur oxides, 
particulates, and volatile organic compounds (VOC).  With the exception of particulate material 
(i.e., ash), each of these potential contaminants is either a gas or has a relatively high vapor 
pressure and, thus, would not be expected to contaminate surface waters. 
 
TA-15 
The TA-15-184 OD thermal treatment unit is bordered by Potrillo Canyon to the north and Water 
Canyon to the south.  Waters from both of these canyons flow into the Rio Grande.  The stream 
flow in Potrillo Canyon is ephemeral and occurs only as the result of rainfall or snow melt.  Water 
Canyon may receive flow from Cañon de Valle.  Contaminants that may potentially be released 
from the TA-15 OD thermal treatment unit may include beryllium or lead (LANL, 1994c).  These 
contaminants may reach nearby surface waters in one or more of the following ways: (1) direct 
(airborne) deposition from OD operations; (2) transport by surface water runoff; and (3) wind 
erosion and deposition of contaminated soils.  The nature and extent of contamination at the 
TA-15-184 firing site is described in Section 4.6.3.1. 
 
TA-36 
The TA-36-8 OD thermal treatment unit is located in the vicinity of the headwaters of Fence 
Canyon.  Fence Canyon waters flow into Potrillo Canyon and then into Water Canyon, which 
eventually flows into the Rio Grande.  The stream flow in Fence Canyon and Potrillo Canyon is 
ephemeral and occurs only as the result of rainfall or snow melt.  A discharge sink, which is 
geomorphologic feature, has been identified in Potrillo Canyon.  The discharge sink absorbs 
stream flow and traps incoming sediments.  Immediately downstream from the sink, there is no 
evidence of stream flow.  It is suspected that surface waters generated from the watershed 
upstream of the sink do not reach the Rio Grande (LANL, 1993b). 
 
Contaminants that may potentially be released from the TA-36 OD thermal treatment unit are likely 
to include residual explosives or lead (LANL, 1994d).  These contaminants may reach nearby 
surface waters in one or more of the following ways: (1) direct (airborne) deposition from OD 
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operations; (2) transport by surface water runoff; and (3) wind erosion and deposition of 
contaminated soils.  The nature and extent of contamination at the TA-36 firing site is described in 
Section 4.6.3.1. 
 
TA-39 
The firing sites at TA-39 are located in the bottom of Ancho Canyon and are in close proximity to 
intermittent streams located there.  If the water volume is sufficient, these flows may reach the 
Rio Grande approximately three miles away.  Contaminants that may potentially be released from 
the TA-39 OD thermal treatment units may include residual explosives or lead (LANL, 1994e; 
LANL, 1994f).  These contaminants may reach nearby surface waters in one or more of the 
following ways:  (1) direct (airborne) deposition from OD operations; (2) transport by surface water 
runoff; and (3) wind erosion and deposition of contaminated soils.  The nature and extent of 
contamination at the TA-39 firing site is described in Section 4.6.3.1. 
 
4.6.2.2Monitoring and Reporting 
Under the current NPDES General Permit, surface water monitoring is not required at these sites.  
The General Permit expires in October of 1997, and an application for coverage of these sites under 
the next tier, the Multi-Sector General Permit, will be submitted.  The following paragraphs detail 
surface water reporting and proposed monitoring strategies for the units addressed in this Part B 
permit application in accordance with the requirements in 20 NMAC 4.1, Subpart V, 264.602, 
revised November 1, 1995. 
 
TA-14 
Water quality standards are contained in 20 NMAC 6.1, effective January 23, 1995.  General 
standards that apply to LANL are contained in 20 NMAC 6.1, Section 1102.  Surface water runoff 
sampling was conducted downslope of the OB/OD units during the summer of 1995 to quantify the 
concentrations of potential hazardous constituents.  Gas chromatography/mass spectrometry 
results showed no detectable amounts of volatile and semivolatile organic compounds.  Graphite 
furnace atomic absorption spectroscopy results for metals showed the following:  barium, 
120 μg/L; beryllium, 3 μg/L; cadmium, 1.0 μg/L; chromium, 5.8 μg/L; and lead, 11 μg/L (see QEW-1 

data in Appendix E of this document).  As stated above, surface waters in the vicinity of the OB/OD 
units at TA-14 are limited to ephemeral streams in Cañon de Valle; thus, these surface waters do 
not provide municipal or industrial water supply.  Under LANL's NPDES permit issued August 1, 
1994, water uses include livestock and wildlife watering.  Wildlife habitat standards are contained 
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in 20 NMAC 6.1, Section 3101, Paragraph L.  Future surface water monitoring will be conducted in 
accordance with the NPDES Storm Water Permit for the site. 
 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-14 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
 
TA-15 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-15 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
 
According to the "RFI Work Plan for Operable Unit 1086" (LANL, 1993a), the TA-15-184 firing site 
has met the recommended criteria as a potential release site for which corrective actions are to be 
deferred until the site is decontaminated and decommissioned.  Available information has shown 
that there is no current health risk to site workers and that hazardous material is not migrating off 
LANL property.  Details on the criteria for this recommendation can be found in the work plan. 
 
TA-36 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-36 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
 
The "RFI Work Plan for Operable Unit 1130" (LANL, 1993b) proposes collecting water and 
sediment samples from sediment catchment areas identified in Fence, Potrillo, and Water Canyons.  
The sampling will be conducted to determine contaminant redistribution via surface water runoff.  
The water samples will be collected in accordance with LANL-ER-SOP-06.13, "Surface Water 
Sampling" (LANL, 1992a).  Quality assurance/quality control (QA/QC) samples will be collected 
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and analyzed in accordance with LANL’s Environmental Restoration Program Generic Quality 
Assurance Project Plan (LANL, 1991). 
 
TA-39 
In order to maintain compliance with the NPDES General Permit, annual site inspections are 
conducted at TA-39 to evaluate the effectiveness of the SWPP Plan.  The inspections are 
documented in an inspection report that describes any major observations, incidents of 
noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 
with respect to the SWPP Plan. 
 
The "RFI Work Plan for Operable Unit 1132" (LANL, 1993c) proposes immediate (i.e., before unit 
decommissioning) field sampling at and around the active firing sites at TA-39 to characterize the 
extent of contamination.  The primary impetus for conducting field sampling immediately is to 
evaluate whether contaminants are moving off site.  A geomorphic characterization will be 
conducted prior to field screening and sampling.  This characterization will identify major landform 
features, stream channels, drainage patterns, and sites of active erosion (LANL, 1993c). 
 
A field radiation survey and a field metals survey (using x-ray fluorescence instrumentation) will be 
conducted prior to actual sampling.  These surveys will be conducted on 10- by 10-foot grids within 
a 100 foot radius of the center of each firing pad and will include the adjacent stream channels 
(LANL, 1993c).  Samples will then be collected from the stream channels adjacent to the OD 
thermal treatment units based on the information provided by the geomorphic characterization.  In 
addition, to determine whether contaminants have been transported to the flood plain channel 
downstream from the OD thermal treatment units, the canyon bottom will be sampled in three 
locations (LANL, 1993c).  Samples will be analyzed for explosives, polychlorinated biphenyls 
(PCB), SVOCs, petroleum hydrocarbons, metals, cyanide, and radiological analytes (i.e., gamma 
radiation, uranium, thorium).  If it is determined that contamination exists, additional sampling will 
be performed to establish a more detailed analysis of contaminant distribution and transport 
pathways (LANL, 1993c). 
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4.6.3Protection of Soil Surface [20 NMAC 4.1, Subpart V, 264.601(b)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(b), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas and 
are operated in a manner that minimizes or prevents releases that may have adverse affects to 
human health or the environment.  The following sections provide information on the potential for 
adverse effects to human health or the environment as a result of operations at the OB/OD thermal 
treatment units as well as describe monitoring and reporting efforts that have been or will be 
undertaken at each of the units to assess the impact of operations at the units. 
 
4.6.3.1Geologic Assessment and Potential Pathways and Exposure Routes 
The texture of the soils in Los Alamos County range from very fine clay and sandy loams to gravelly, 
sandy loams and stony, clay loams.  Soil erosion by storm water or winds could potentially 
transport contaminants from the OB/OD thermal treatment units to surrounding areas.  Natural 
sediment storage features created by surface water runoff, such as stream bank and bar deposits 
or drainage channels, could contain heavy metals or explosives residues redistributed from the 
OB/OD thermal treatment units. 
 
SOPs for the units have been developed and are followed to limit the amount of contamination that 
may enter or remain in the soil after a detonation.  Preventative measures include good 
housekeeping procedures and using a sufficient charge to ensure complete destruction and 
effective treatment of the explosives. 
 
TA-14 
In June 1993, soil, sediment, and rinsate sampling was performed at the TA-14 firing sites, including 
the Firing Mound 3 area near TA-14-23.  Samples were laboratory-analyzed for TCLP metals, total 
metals (beryllium, lead, and mercury), VOCs, SVOCs, and explosives residues.  The results of the 
1993 soil sampling are presented in Attachment 4-3; the analytical results (raw data) are included in 
Appendix F (note:  a typographical error in a LANL memo incorrectly stated the building number 
[Building 35]; the actual building number is Building 23).  Potential contamination is believed to be 
limited to the surface (i.e., the first few inches) of the site.  Potential contaminants from OB 
operations are not likely to impact soils in the area, as supported by the baseline human health and 
ecological risk assessment conducted for TA-14 (see Section 4.12 and Appendix D). 
 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 4-22 

TA-15 
In April 1993, soil, sediment, and rinsate samples were collected in the vicinity of TA-15-184.  
Samples were laboratory-analyzed for TCLP metals, total metals (beryllium, lead, and mercury), 
VOCs, SVOCs, and explosives residues.  The results of the 1993 soil sampling survey are 
summarized in Attachment 4-4 of this section.  Potential contamination is believed to be limited to 
the surface (i.e., the first few inches) of the site. 
 
TA-36 
In August and September of 1992, soil, sediment, and rinsate samples were collected from the 
TA-36-8 OD area.  Samples were laboratory-analyzed for TCLP metals, total metals (beryllium, 
lead, and mercury), VOCs, SVOCs, and explosives residues.  The results of the 1992 soil 
sampling surveys are summarized in Attachments 4-5 and 4-6 of this section.  Potential 
contamination is believed to be limited to the surface (i.e., the first few inches) of the site. 
 
TA-39 
It is anticipated that widespread contamination exists on and around the firing sites at TA-39 and 
that contaminant transport is active and ongoing.  Potential contamination is likely to be limited to 
the surface (i.e., the first few inches) of the site.  Ingestion or dermal contact with the soil on site 
may pose health risks to the operators of the unit, damage to wildlife that live at the site, and 
damage to the surrounding vegetation.  In addition, contaminated soils/sediments may have been 
carried via surface water runoff to adjacent stream channels, nearby canyons, and possibly to the 
Rio Grande. 
 
In March 1993, soil, sediment, and rinsate samples were collected from the TA-39-6 and TA-39-57 
OD areas.  Samples were analyzed for TCLP metals (i.e., arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver), total metals (lead, mercury, and beryllium), SVOCs, VOCs, 
and explosives residues.  The results of the 1993 soil sampling at TA-39 are summarized in 
Attachments 4-7 and 4-8. 
 
4.6.3.2Monitoring and Reporting 
The following paragraphs detail soil monitoring efforts that have been or are scheduled to be 
performed at the units addressed in this Part B permit application in accordance with the 
requirements in 20 NMAC 4.1, Subpart V, 264.602, revised November 1, 1995. 
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TA-14 
LANL proposes the following Soil Monitoring Program as the preferred approach to meet the 
monitoring and analysis requirements of 20 NMAC 4.1.500 incorporating 40 CFR 264.602.  Details 
of the proposed Soil Monitoring Program are presented below. 
 
Annual Soil Sampling/Risk Assessment Approach.  This approach for a Soil Monitoring 
Program will require one soil sampling event during the first year of the program, and using the data 
collected as additional input to the baseline risk assessment conducted for TA-14.  The baseline 
risk assessment concludes that, after 40 years of operations at TA-14, the current level of 
contaminants for both surface soil and surface water does not pose a potential significant risk to 
human health.  In addition, the overall ecological risks at the site are expected to be low.  The 
annual soil sampling/risk assessment approach will meet the monitoring and analysis requirements 
of 20 NMAC 4.1.500 incorporating 40 CFR 264.602 and ensure protection of human health and the 
environment.  After the samples have been analyzed and the additional risk assessment is 
conducted, LANL proposes to meet with NMED to determine a reasonable schedule for potential 
additional activities using the risk assessment approach for the Soil Monitoring Program. 
 
For the annual soil sampling/risk assessment approach, 10 soil samples will be collected from the 
area of the OB/OD treatment units during a single sampling event the first year of the Soil 
Monitoring Program.  For the combined OB/OD area, LANL personnel will collect 10 discrete 
(non-composited) samples.  One sample will be collected from approximately the center of the OD 
area and 5 equally spaced samples will be collected along a circle with a radius of approximately 
100 feet from the center of the OD area (for a total of 6 samples for the OD area).  Four discrete 
samples equally spaced along a circle with a radius of approximately 15 feet will also be collected in 
the OB area. 
 
Sample collection, preservation, shipment, and chain-of-custody procedures and sampling and 
analysis procedures are discussed below. 
 
LANL and NMED have discussed a Soil Monitoring Program based on a quarterly sampling 
approach; as an alternative, however, LANL evaluated the two approaches described herein.  The 
evaluation concludes that, while both approaches will meet the monitoring and analysis 
requirements of 20 NMAC 4.1.500 incorporating 40 CFR 264.602 and ensure protection of human 
health and the environment, the annual soil sampling/risk assessment approach is LANL's 
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preferred approach because it also allows technical prudence and, most importantly, is a fiscally 
responsible alternative approach.  LANL estimates that the expense of implementing this 
cost-effective alternative approach (including sampling, analysis, surveying, and the additional risk 
assessment) will be approximately one third the amount of implementing the quarterly sampling 
approach, described below. 
 
Quarterly Sampling Approach.  This approach for a Soil Monitoring Program will require that soil 
samples be collected within 30 days following each OB/OD treatment operation, with a maximum 
sampling frequency of once every three months (i.e., quarterly).  Data collected would be 
evaluated using Cochran's Approximation to the Behrens-Fisher Students' t-test discussed below.  
The quarterly sampling approach will meet the monitoring and analysis requirements of 20 NMAC 
4.1.500 incorporating 40 CFR 264.602 and will ensure protection of human health and the 
environment; however, the estimated cost may exceed 3 times the cost of the risk assessment 
approach.  After 1 year of quarterly sampling (if this approach is selected), LANL proposes to meet 
with NMED to evaluate the quarterly sampling approach to the Soil Monitoring Program to 
determine if the quarterly sampling frequency may be justifiably decreased (e.g., if the sampling 
data indicate no significant adverse effects to human health and the environment as a result of 
treatment activities). 
 
For the OD area, LANL personnel will collect 5 discrete samples.  One sample will be collected 
from approximately the center of the OD area and 4 equally spaced samples will be collected along 
a circle with a radius of approximately 100 feet from the center of the OD area.  For the OB area, 
LANL personnel will collect 4 discrete samples equally spaced along a circle with a radius of 
approximately 15 feet from the OB unit. 
 
Procedures.  Each discrete sample will be placed in a labeled glass sample container.  To 
ensure that representative discrete soil samples are collected, all soil sampling activities will be 
conducted in accordance with the LANL Hazardous and Solid Waste Group (ESH-19) Sampling 
and Analysis Plan (SAP). 
 
Protective gloves will be worn during soil sampling activities and the spade and scoop method will 
be used by LANL personnel collecting samples.  Sample containers will be labeled with the date, 
time, exact sampling location, and the name of the individual collecting the sample.  For any 
sampling event, a field duplicate soil sample will be collected from one of the sample locations and 
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analyzed to assess laboratory quality control.  The field duplicate will be collected and handled in 
the same manner as the field samples.  In addition, a trip blank and a field blank will be collected 
for each sampling event, as appropriate.  Following the collection of each sample, the disposable 
scoops used will be containerized and stored appropriately, pending receipt of analytical results.  
Therefore, equipment rinsate blanks will not need to be collected. 
 
Following each soil sampling event, LANL personnel will transport the field and QC samples to 
LANL’s High Explosives Science and Technology Group (DX-2) for explosives analysis, to LANL’s 
Organic Analysis Group (CST-12) for organics analysis, and to LANL's Inorganic Trace Analysis 
Group (CST-9) for metals analysis, or will arrange for transport to LANL-approved off-site analytical 
laboratories.  Samples will be transported to the respective analytical laboratories in a timely 
manner to ensure that sample holding times specified in the U.S. Environmental Protection Agency 
(EPA) "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (EPA, 
1986a) are met.  In addition, samples will be preserved, as appropriate, as specified in SW-846.  
At the time of sample collection, sample collection personnel will complete chain-of-custody forms 
and will place custody tape on all sample containers to ensure that sample custody is maintained.  
Sample collection personnel will maintain physical custody of the samples until the samples are 
relinquished to laboratory personnel.  Upon receiving the soil samples, the laboratory technician 
will assume custody of the samples, noting the date, time, and name of the person relinquishing 
custody of the samples to the laboratory. 
 
The analytical parameters, EPA Hazardous Waste numbers, rationale for parameter selection, and 
EPA SW-846 analytical methods to be used for the samples collected as part of the Soil Monitoring 
Program for the TA-14 OB/OD units are presented in Table 4-1. 
 
Because explosives and the two volatile organic compounds proposed for monitoring are not 
naturally occurring, background values for these compounds will likely be below instrument 
detection limits.  The background concentrations of the metals proposed for monitoring (barium 
[from the explosives] and chromium [from the detonator caps]) were estimated using data collected 
as part of LANL’s Environmental Surveillance Program; these existing data include a number of 
on-site (within LANL boundaries) and off-site perimeter (within approximately 5 kilometers of LANL 
boundaries) sample locations.  The values given in Table 4-2 represent the average 
concentrations of samples collected at the 16 on-site and off-site perimeter locations during 1995 
(LANL, 1996b).  The background sample data and locations are provided in Appendix G of this 
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document.  If the quarterly sampling approach to the Soil Monitoring Program is implemented, 
these data will be supplemented with data obtained from the "area-specific" background samples to 
be collected as described below; all of the background data will be used to calculate a background 
mean and variance, per the guidance in Appendix IV of 20 NMAC 4.1, Subpart V, incorporating 40 
CFR 264. 
 
If the quarterly sampling approach to the Soil Monitoring Program is implemented, the statistical 
analysis to be used in the interpretation of analytical data will be Cochran's Approximation to the 
Behrens-Fisher Students' t-test in Appendix IV of 20 NMAC 4.1, Subpart V, incorporating 40 CFR 
264.  This method of statistical analysis will be performed by LANL to identify statistically significant 
differences between background mean and background variance.  If at any time during the 
permitted life of the OB/OD units, analysis reveals statistically significant differences between 
background concentrations and waste constituent concentrations attributable to OB/OD treatment 
operations, LANL will notify NMED in writing.  However, after one year of performing quarterly soil 
sampling (if this approach is implemented), LANL proposes to meet with NMED to evaluate the Soil 
Monitoring Program and to determine if the quarterly sampling frequency may be justifiably 
decreased (e.g., if the sampling data indicate no significant adverse effects to human health and the 
environment as a result of treatment activities). 
 
In addition to the background soil data presented in Table 4-2, four "area-specific" background soil 
samples will be collected at TA-14 and analyzed for barium and chromium.  The area-specific 
background soil samples will be collected only if the quarterly sampling approach is implemented.  
These additional background soil samples will be collected from a distance of 750 to 1250 feet to 
the north, east, west-northwest, and northeast of the OB/OD area.  The proposed distances will 
allow samples to be collected beyond the hazard zone yet within the flatter regions of the mesatop.  
(Note:  A canyon located approximately 600 feet south of the units prevents the collection of a 
background sample from the area 750 to 1250 feet due south of the units).  All background 
samples will be collected from the 0 to 6-inch depth interval. 
 
TA-15 
A corrective action program will be conducted at the TA-15-184 OD thermal treatment unit to 
determine if hazardous constituents may be migrating off site.  The study will evaluate samples for 
TCLP metals, beryllium, SVOCs, and explosives. 
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TA-36 
The "RFI Work Plan for Operable Unit 1130" (LANL, 1993b), which includes the area 
encompassing the TA-36-8 OD thermal treatment unit, proposes conducting a geomorphic survey 
along Fence, Potrillo, and Water Canyons.  The survey will identify sediment catchment areas and 
establish locations where sediment sampling will occur.  Surface sediment samples will be 
collected from areas in all three canyons from depths of 0 to 6 inches.  Sediment samples will be 
collected in accordance with LANL-ER-SOP-06.09, "Spade and Scoop Method for Collection of Soil 
Samples" (LANL, 1992b). 
 
TA-39 
The proposed field sampling effort for the TA-39 firing sites is described in Section 4.6.2.2 of this 
permit application.  In addition, soil samples will be collected from each firing pad, from adjacent hill 
slopes, and from adjacent mesa tops.  Four surface soil samples will be collected at each of the 
firing pads.  Surface and subsurface (i.e., 10 inches below surface) soil samples will be collected at 
150-foot intervals along predetermined transects on the adjacent hill slopes and mesa tops (LANL, 
1993c).  Samples will be analyzed for explosives, PCBs, SVOCs, petroleum hydrocarbons, 
metals, cyanide, and radiological analytes (i.e., gamma radiation, uranium, thorium). 
 
4.6.4Protection of the Atmosphere [20 NMAC 4.1, Subpart V, 264.601(c)] 
As required by 20 NMAC 4.1, Subpart V, 264.601(c), revised November 1, 1995, the OB/OD 
thermal treatment units addressed in this Part B permit application are located in remote areas 
within LANL boundaries and are operated in a manner that prevents any releases that may have 
adverse affects to human health or the environment due to migration of waste constituents to the 
atmosphere.  The following sections provide information on the potential for adverse effects to 
human health or the environment as a result of operations at the OB/OD thermal treatment units as 
well as describe monitoring and reporting efforts that have been or will be undertaken at each unit to 
assess the impact of operations at the units. 
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4.6.4.1 Meteorologic Assessment and Potential Pathways and Exposure Routes 
Surface winds in Los Alamos are light, averaging seven miles per hour.  The predominant 
prevailing wind direction is from the southwest to the northeast.  Under normal conditions, 
resuspension of particulates is limited.  Detailed information on winds in Los Alamos is provided in 
Section 2.1.4 of the LANL General Part B.  In addition, the LANL General Part B presents 
information on wind roses for the Los Alamos area in Section 2.1.4 and on Figures 2-3 and 2-4. 
 
By definition, OD units do not utilize air pollution control equipment.  Releases resulting from the 
treatment of waste at the OD thermal treatment units are not likely to exceed a maximum exposure 
duration of 15 minutes and would most likely be a one-time exposure for any individual receptor.  
Various types of explosives mixtures are treated at the OD thermal treatment units.  The regulated 
pollutants produced as a result of these detonations are the criteria pollutants (e.g., CO, NOx, and 
particulate matter), some heavy metals (e.g., lead), and a small amount of hazardous air pollutants 
(HAPs - e.g., hydrogen chloride [HCl], hydrogen fluoride [HF]). 
 
An EPA-type gaussian plume model was employed with a puff type release function to simulate the 
airborne release resulting from the TA-36 thermal treatment unit.  The worst-case waste treatment 
and receptor location were used in the scenario (i.e., a 2,000-lb treatment).  Release heights and 
release fractions for a detonation cloud resulting from a typical 50-lb explosive detonation were 
determined.  Airborne effluents were assumed to be transported directly to the potential receptors, 
using median dispersion factors for the Los Alamos area.  Source terms or the pollutants 
generated during treatment activities were estimated using published emission factors (AP-42, 
developed by EPA), mass balance calculations, process knowledge, and engineering estimates.  
Impacts were evaluated for pollutants generated as a result of treatment and regulated under 
National and New Mexico Ambient Air Quality Standards.  The results of this analysis indicate that 
none of the regulated air contaminant concentrations exceed federal or state ambient air quality 
standards. 
 
4.6.4.2Monitoring and Reporting 
The following paragraphs detail atmospheric monitoring efforts that have been or are scheduled to 
be performed at the units addressed in this Part B permit application, in accordance with the 
requirements in 20 NMAC 4.1, Subpart V, 264.602, revised November 1, 1995. 
 
TA-14 
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Air quality impact modeling, provided as Attachment 4-9 of this document, shows that a worst-case 
scenario using 100 times the allowable volume capacity of the OD unit at TA-14 resulted in 
concentrations far below the ambient air quality standards.  Air quality impact modeling, provided 
in Table 9 of Appendix H of this document, for the OB unit at TA-14 also resulted in concentrations 
below the ambient air quality standards.  In addition, the National Park Service, NMED, and LANL 
all agreed in 1994 that the low levels of ambient air criteria pollutants measured over a three-year 
period at the site of the nearest receptor did not warrant further ambient air monitoring.  Therefore, 
ambient air quality monitoring is not warranted at the TA-14 OB/OD units. 
 
TA-15 
Air samplers and other means for detecting airborne contaminants have been deployed at the 
TA-15 OD thermal treatment unit.  Data collected from these measurement devices have indicated 
that only small amounts of contaminants are aerosolized.  The maximum amount of beryllium 
aerosolized is estimated at 2 percent.  Efforts are currently underway to repeat this study and gain 
additional sampling data for this unit. 
 
TA-36 
The "RFI Work Plan for Operable Unit 1130" (LANL, 1993b) proposes field screening to predict 
potential hazards and health and safety conditions for on-site workers at the TA-36-8 firing site.  
The plan suggests using a portable flame ionization detector and/or photoionization detector to 
screen for VOCs.  Field-screening data are not yet available. 
 
TA-39 
Atmospheric monitoring efforts to detect airborne contaminants at TA-39 have not yet been 
established. 
 
4.6.4.3Operating Conditions/Effectiveness and Reliability of Systems and Structures 
 
TA-14 
Operating conditions for the TA-14 OB unit include removing ash residue after a safe period of time 
(approximately 24 hours) and then covering the OB unit with a tarp; accepting only 50 pounds of 
combustibles per burn, which is the maximum allowable quantity of waste for this unit; transporting 
waste to the OB unit on the day of the treatment; conducting only one burn per day due to the 
24-hour post-burn waiting period; and not conducting burning operations during adverse weather 
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conditions (e.g., electrical storms, high winds).  OB operations are postponed if the mean wind 
speed is equal to or greater than 10 meters per second, atmospheric stability conditions are 
unsuitable, and/or the mixing depth is less than 200 meters (see Appendix I of this document).  
Operating conditions for the OD unit include not conducting detonation operations during adverse 
weather conditions (e.g., electrical storms, high winds); accepting only 20 pounds of waste 
explosives per detonation, which is the maximum allowable quantity of waste for this unit; and 
transporting wastes to the OD unit on the day of the treatment.  Beginning in 1990, NMED 
operated the LANL-owned criteria pollutant (ambient air) monitoring station at TA-49, adjacent to 
Bandelier National Monument and approximately 10,000 feet SSE of TA-14.  The original purpose 
of this site was to collect baseline data for Bandelier National Monument over a three-year period.  
In 1994, the National Park Service, NMED, and LANL all agreed that the original purpose of the 
study was fulfilled and that the low levels of pollutants measured did not warrant further study at the 
site.  Therefore, the ambient air monitoring was discontinued on September 30, 1994.  Because 
the measured pollutants are so low and because air quality impact modeling results do not indicate 
the need (see below), ambient air monitoring is not conducted at TA-14.  The closest 
meteorological monitoring station is located at TA-6, approximately 1 mile north of TA-14.  Wind 
speed data are available from this station.  By definition (see 20 NMAC 4.1.101 incorporating 40 
CFR §260.10), "open burning means the combustion of any material without ... control of emissions 
of the gaseous combustion products."  As such, emissions of hazardous constituents to the air are 
not prevented; however, the burn cage is operated with a wire mesh cover during treatment 
operations to reduce the potential for releases of burning particles to the environment.  Air quality 
impact modeling was performed assuming a worst-case waste treatment and receptor location for 
open detonation; results of this modeling are provided in Attachment 4-9 of this document.  Air 
quality impact modeling was also performed for the TA-14 OB unit; results of this modeling are 
provided in Table 9 of Appendix H of this document.  Ambient air sampling is not conducted at the 
site because the air quality impact modeling results for the OB unit at TA-14 and for a worst-case 
OD scenario do not support the need for ambient air sampling. 
 
4.7OPERATING REQUIREMENTS [20 NMAC 4.1, Subpart VI, Subpart P] 
In accordance with the requirements specified in 20 NMAC 4.1, Subpart VI, 265.373, revised 
November 1, 1995, an entire thermal cycle will be completed for treatment of hazardous waste at 
each thermal treatment unit (i.e., a noncontinuous [batch] thermal treatment process). 
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As required in 20 NMAC 4.1, Subpart VI, 265.382, revised November 1, 1995, OD of wastes at any 
of the OD thermal treatment units will be conducted in a manner that does not threaten human 
health or the environment.  A minimum required distance of 1,750 feet will be maintained between 
the point of detonation and the property of others. 
 
4.8TREATMENT EFFECTIVENESS [20 NMAC 4.1, Subpart IX, 270.23(d)] 
To address the applicable miscellaneous unit requirement specified in 20 NMAC 4.1, Subpart IX, 
270.23(d), revised November 1, 1995, a demonstration of treatment effectiveness must be included 
for the OB/OD thermal treatment units addressed in this Part B permit application.  As indicated in 
the U.S. Army Environmental Hygiene Agency (AEHA) guidance document titled "RCRA Part B 
Permit Writer's Guidance Manual for Department of Defense Open Burning/Open Detonation Units" 
(AEHA, 1987), a demonstration of treatment effectiveness can be based on laboratory or field data.  
For wastes treated by OD, data demonstrating that any residues or fragments remaining after the 
detonation are not reactive (i.e., as defined by the Resource Conservation and Recovery Act) 
should be provided.  If any waste remains, it is treated again.  The areas are visually inspected 
and explosive remnants are burned in place in conjunction with safety practices and SOPs. 
 
4.9IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTES [20 NMAC 4.1, Subpart V, 264.17(a)] 
Applicable requirements for the management of ignitable, reactive, and incompatible wastes will be 
met at the OB/OD thermal treatment units addressed in this Part B permit application.  Pursuant to 
the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(9), revised November 1, 1995, a 
description of the precautions exercised by personnel at the units to prevent accidental ignition or 
reaction of ignitable, reactive, or incompatible wastes is included in Section 5.0 of this Part B permit 
application. 
 
4.10INSPECTION [20 NMAC 4.1, Subpart V, 264.15] 
In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.15, revised November 1, 
1995, each of the OB/OD thermal treatment units will be inspected daily when in use (i.e., when 
wastes are managed at the unit) and weekly when not in use.  Inspection parameters are specified 
in Section 6.0 of this Part B permit application and in Section 6.0 of the LANL General Part B.  
Inspection records will be maintained by responsible personnel and a copy of the record will be sent 
weekly, as appropriate, to LANL's Hazardous and Solid Waste Group. 
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4.11RECORDKEEPING AND REPORTING REQUIREMENTS [20 NMAC 4.1, Subpart V, 

Part 264, Subpart E] 
The various recordkeeping and reporting requirements applicable to all waste management units at 
LANL and addressed in this Part B permit application are detailed in Section 4.1 of the LANL 
General Part B. 
 
4.12RISK ANALYSIS 
 
4.12.1TA-14 
An evaluation of human health risks was conducted and included a complete description of 
available on-site analytical data and off-site modeled concentrations (including those for air, surface 
water, and soil).  This evaluation also included an exposure assessment (with potential receptors 
and complete exposure pathways), a toxicity assessment, and a risk characterization which, 
together, assess the potential cumulative impact on human health and the environment.  The 
evaluation of human health risks is included in Appendix D of this document, and includes both 
hazard quotients and incremental lifetime cancer risks.  An estimate of the individual excess 
lifetime cancer risk is summarized in Table 3-4 of Appendix D.  The potential receptors at TA-14 
include residential, occupational, and recreational.  An evaluation of complete and incomplete 
exposure pathways for each of the potential receptors is also presented in Appendix D of this 
document.  For OB/OD operations at TA-14, the primary receptor is an on-site worker. 
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An evaluation of ecological pathways and predicted risk is presented in Appendix D of this 
document.  The ecological receptors selected include:  a non-specific perennial plant, vagrant 
vole (insectivore), western harvest mouse (omnivore), Montane vole (herbivore), gray fox 
(omnivore), American kestrel (insectivore), and Mexican spotted owl (carnivore).  Using the 95 
percent upper confidence limit of the mean concentration, potential ecological risk was only 
predicted for the mouse, vole, and fox exposed to HMX, RDX, and TNT; and the kestrel exposed to 
bis(2-ethylhexyl) phthalate (hazard quotient = 10.3).  TA-14 is not utilized by domestic animals or 
crops.  Surface water associated with the site consists of infrequent runoff and was not evaluated 
as a source of drinking water.  However, potential impacts to aquatic biota in surface water 
associated with the drainage in Cañon de Valle were assessed.  For this evaluation, barium, 
beryllium, cadmium, and total lead were included as the constituents in surface runoff that may be 
hazardous to aquatic biota using the 95 percent upper confidence limit as the exposure 
concentration. 
 
The following accounts describe the potential for exposure of each of the species as a result of 
thermal treatment operations at the TA-14 OB/OD units. 
 
 a.Bald Eagle.  Bald eagles migrate and winter along the Rio Grande, roosting in White Rock 

Canyon and hunting on Cochiti Reservoir, as far upstream as Alamo Canyon.  Storm 
water runoff from the area of the OB/OD units is hydrologically connected to this part 
of the Rio Grande through Cañon de Valle and Water Canyon, over a distance of 
about 9 miles, making possible a pathway for chemicals from this site to enter the food 
chain for this species.  However, the large degree of dilution occurring along the path 
to the Rio Grande coupled with dilution within the reservoir itself would make this 
exposure pathway insignificant. 

 
 b.Jemez Mountains Salamander.  The Jemez Mountains salamander has been recorded in 

several canyons that cross LANL boundaries.  The species occurs in moist locations, 
such as rotting logs, and especially on north-facing slopes with slopes greater than 37 
percent.  It has been recorded at elevations ranging from over 10,000 feet down to 
7,180 feet (in Los Alamos Canyon).  In Cañon de Valle, the Jemez Mountains 
salamander has been found at an elevation of 8,101 feet.  Thus, the OB/OD units are 
situated at the lower extreme of the known elevation range of this species and nearly 
700 feet below its known occurrence in Cañon de Valle.  Because the slopes below 
this site are south-facing, it is highly unlikely that the moist microhabitat conditions 
necessary for this species exist on these slopes.  Therefore, due to the absence of 
favorable habitat conditions, it is unlikely that this species will be affected by thermal 
treatment operations at the OB/OD units. 

 
 c.American Peregrine Falcon.  American peregrine falcon nesting habitat (cliffs) has been 

identified in Los Alamos County, north of LANL.  The species has been observed on 
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occasion in the area of LANL, but no nests have been recorded there.  Lower Water 
and Ancho Canyons are marginally suitable for falcons, but no observations of the 
species have been made in the area of TA-14.  Therefore, the potential for exposure 
of this species to chemical constituents resulting from thermal treatment operations at 
the OB/OD units is very low. 

 
 d.Whooping Crane.  Whooping cranes migrate with sandhill cranes along the Rio Grande to 

and from their wintering areas in central New Mexico (e.g., the Bosque del Apache 
National Wildlife Refuge) and other locations farther south.  They use open fields and 
shallow bodies of water for feeding and resting during migration.  Migratory flights 
between these locations tend to be at high altitudes for extended distances.  
Because open habitats favorable to this species do not occur at LANL, it is not 
expected that this species will be present within LANL boundaries except possibly as 
a fly-over.  Thus, the potential for exposure of this species as a result of thermal 
treatment operations at the TA-14 OB/OD units is very low. 

 
 e.Broad-billed Hummingbird.  The broad-billed hummingbird nests in arid scrublands of 

southern New Mexico and occurs as far north as LANL as a vagrant.  Thermal 
conditions limit the northern extent of successful breeding in this species.  Therefore, 
its potential for occurrence at or near the OB/OD units is low, and the possibility of it 
nesting in the area is very remote.  Consequently, the potential for exposure of this 
species to hazardous constituents resulting from thermal treatment operations at the 
TA-14 OB/OD units is low. 

 
 f.Southwestern Willow Flycatcher.  The southwestern willow flycatcher is known to occur in 

the Jemez Mountains, but breeding has not been confirmed there.  Willow 
flycatchers nest in wooded riparian areas, particularly in willow-cottonwood 
associations.  This species has been detected on LANL property.  Although 
potential habitat exists for this species in Pajarito Canyon, it is unlikely to occur at or 
near the TA-14 OB/OD units due to the lack of favorable habitat in Cañon de Valle.  
Consequently, the potential for exposure of this species to hazardous constituents 
resulting from thermal treatment operations at the TA-14 OB/OD units is very low. 

 
 g.Gray Vireo.  The gray vireo nests in piñon-juniper woodlands throughout much of central 

New Mexico, occasionally being as far north as Santa Fe.  It has not been recorded 
in the area of TA-14.  Consequently, the potential for exposure of this species to 
hazardous constituents resulting from thermal treatment operations at the TA-14 
OB/OD units is very low. 

 
 h.Meadow Jumping Mouse.  The meadow jumping mouse is typically found in dense, tall, 

grassy vegetation, especially near streams, meadows, and other wetlands.  The 
species occurs at higher elevations and populations have been found along the Rio 
Grande in the central part of New Mexico.  It has not been recorded in Los Alamos 
County and species-specific surveys at LANL have failed to document it in areas of 
favorable habitat.  Because favorable habitat for this species does not occur at or 
near the OB/OD units at TA-14, it is highly unlikely that this species will be affected by 
thermal treatment operations at the site. 
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 i.Mexican Spotted Owl.  The Mexican spotted owl has been documented at LANL, and 
nesting and roosting habitat for this species has been identified along Cañon de Valle, 
adjacent to TA-14 (LANL, 1997b).  Therefore, the potential exists for this species to 
occur at or near the OB/OD units.  This species was used in the evaluation of 
ecological pathways. 

 
As summarized above, all potential receptors within a 2 kilometer radius are evaluated in Appendix 
D of this document.  For the human health evaluation, the only receptors within a 2 kilometer 
radius are LANL employees.  Calculations of lifetime cancer risk are summarized in Table 3-4 of 
Appendix D of this document.  Included in these calculations are risks to on-site personnel during 
routine operations using on-site analytical data, and risks to off-site personnel using available air 
modeling concentrations.  All major exposure pathways are included in the risk calculations.  For 
surface soil, these pathways include ingestion, dermal contact, and inhalation of fugitive dust.  A 
complete description of the exposure models used in the risk calculations is also provided in 
Appendix D.  Several ecological receptors occupying different trophic levels were used in the 
ecological risk assessment for TA-14 (see Appendix D).  In each instance, the lower value of either 
the maximum detected concentration in soil or the 95 percent upper confidence limit of the mean 
concentration was used as the exposure concentration. 
 
4.13ARCHEOLOGICAL SITES 
 
4.13.1TA-14 
A brief historical description of TA-14 and the OB/OD areas is provided in Section 2.1.1 of this 
document.  There are 4 archeological sites within a 1,200-foot radius of the OB/OD units; the 
closest site is approximately 800 feet from the units (LANL, 1996e).  There are no archeological 
sites within the hazard zone (a radius of approximately 700 feet) surrounding the OB/OD units. 
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4.14NOISE, MINIMUM DISTANCE, AND GROUND VIBRATION CONSIDERATIONS 
 
4.14.1TA-14 
Noise resulting from treatment activities is controlled by conducting treatment in a remote area 
within LANL boundaries.  Impulse noise measurements were made at TA-14 during the detonation 
of explosives on two separate occasions in 1991.  The TA-14 noise level data are provided in 
Appendix J of this document.  The noise levels of three 20-pound detonations were recorded at 
four locations in relatively close proximity to the detonation area.  (Note:  20 pounds of explosives 
waste is the maximum amount of waste that can be treated by OD at TA-14).  The average noise 
level at the TA-14 site gate, located approximately 460 feet away, was 145 decibels (dB).  
Although noise level readings were not taken beyond the distance to the site gate, it is reasonable 
to assume that the noise level exposure to the nearest public receptor located over 6,000 feet away 
would be within acceptable limits.  (For comparison purposes, six noise measurements made in 
White Rock [located more than four miles to the southeast] during detonations at the TA-15 
PHERMEX site yielded a maximum peak noise level of 71.6 dBA for a 100-pound detonation.  The 
TA-14 OD site is nearly six miles from White Rock and over two miles from the nearest approach to 
the Los Alamos townsite.)  Workers involved in actual OD operations are stationed in the control 
room during detonation and, based on the levels measured, would receive exposure to 
approximately 122 dB, which is below the occupational exposure limit of 140 dB set by the 
American Conference of Governmental Industrial Hygienists. 
 
LANL fully meets the minimum distance requirements of 20 NMAC 4.1.600 incorporating 40 CFR 
§265.382.  The maximum amount of waste that can be treated at the OD unit at TA-14 is 
20 pounds; this amount requires a minimum distance of 670 feet from the property of others.  As 
can be seen on Map 2 of the OB/OD Part A, LANL maintains a safe distance greatly exceeding the 
minimum required distance. 
 
LANL does not measure ground vibration during OD treatment operations.  Due to the unit's 
remote location, the limited amount of waste treated per detonation, and the infrequency of 
treatment operations (up to 6 OD treatment operations per year), potential impacts to human health 
and the environment resulting from ground vibration are reasonably assumed to be minimal. 
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 Table 4-1 
 
 Selected Parameters and Test Methods for Proposed Soil 
 Monitoring Program at Technical Area 14 
 

General 
Chemical 

Class 

Parameter EPA 
Hazardous 
Waste No. 

Rationale for 
Parameter Selection 

SW-846 Test 
Methoda 

Explosives HMXb D003 Determine the presence of 
explosive waste residues 

8330 

 RDXc D003 Determine the presence of 
explosive waste residues 

8330 

 1,3,5-TNBd D003 Determine the presence of 
explosive waste residues 

8330 

 1,3-DNBe  D003 Determine the presence of 
explosive waste residues 

8330 

 Tetrylf D003 Determine the presence of 
explosive waste residues 

8330 

 NBg D003 Determine the presence of 
explosive waste residues 

8330 

 2,4,6-TNTh D003 Determine the presence of 
explosive waste residues 

8330 

 4-Am-DNTi D003 Determine the presence of 
explosive waste residues 

8330 

 2-Am-DNTj D003 Determine the presence of 
explosive waste residues 

8330 

 2,4-DNTk D003 Determine the presence of 
explosive waste residues 

8330 

 2,6-DNT D003 Determine the presence of 
explosive waste residues 

8330 

 2-NTl D003 Determine the presence of 
explosive waste residues 

8330 

 3-NT D003 Determine the presence of 
explosive waste residues 

8330 

 4-NT D003 Determine the presence of 
explosive waste residues 

8330 

Metals Barium D005 Determine the presence of 
barium metal associated with the 
explosive-contaminated waste 
treated at the OB/OD units 

7081 



 
 
 
 
 Table 4-1 (Continued) 
 
 Selected Parameters and Test Methods for Proposed Soil 
 Monitoring Program at Technical Area 14 
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General 
Chemical 

Class 

Parameter EPA 
Hazardous 
Waste No. 

Rationale for 
Parameter Selection 

SW-846 Test 
Methoda 

 Chromiumm D007 Determine the presence of 
chromium metal which may 
originate from detonator caps 
used in OD waste treatment 
process 

7191 

VOCsn Methyl Ethyl 
Ketone 

F005 Determine the presence of 
methyl ethyl ketone which may 
be present on 
explosive-contaminated rags and 
wipes treated at the OB unit 

8260 

 Toluene F005 Determine the presence of 
toluene which may be present on 
explosive-contaminated rags and 
wipes treated at the OB unit 

8260 

 
aU.S. Environmental Protection Agency, 1986, “Test Methods for Evaluating Solid Waste, Physical/Chemical 

Methods,” SW-846. 
bOctahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
cHexahydro-1,3,5-trinitro-1,3,5-triazine 
dTNB = trinitrobenzene 
eDNB = dinitrobenzene 
fMethyl-2,4,6-trinitrophenylnitramine 
gNB = nitrobenzene 
hTNT = trinitrotoluene 
i4-Amino-2,6-dinitrotoluene 
j2-Amino-4,6-dinitrotoluene 
kDNT = dinitrotoluene 
lNT = nitrotoluene 
mAnalyzed for in OD area samples only. 
nVOCs=volatile organic compounds; analyzed for in OB area samples only. 
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 Table 4-2 
 
 Average Background Concentrations for Selected Metalsa 
 

Element Average Background Concentration (ppm) 

Barium 108 

Chromium 9.7 

 
  aSource:  "Environmental Surveillance at Los Alamos During 1995," 1996, Los Alamos National 

Laboratory. 
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1.0 INTRODUCTION 
1.1 PURPOSE 
This attachment addresses the requirements of the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1 (20 NMAC 4.1), Part 264, Subpart X—Miscellaneous Units. The requirements of 
this subpart applies to owners and operators of facilities that treat, store, or dispose of hazardous 
waste in miscellaneous units. A model was constructed to simulate the migration of a contaminant 
that may result from contaminant spills followed by an unusually heavy rainstorm at the open 
burning/open detonation (OB/OD) thermal treatment units.  This model specifically addresses the 
requirements of Subpart X that deal with potential contaminant migration transport pathways. 
 
Table 1 is a cross-reference guide, listing the requirements of Subpart X and the section where 
each requirement is addressed, either in the main body of the Part B permit application, or in this 
attachment. 
 
 TABLE 1 
 
 Subpart X Cross Reference 
 

Subpart X Requirement Where Addressed 

§ 264.601 Environmental performance standards. 
 

A miscellaneous unit must be located, designed, constructed, operated, maintained, and closed in a manner 

that will ensure protection of human health and the environment. Permits for miscellaneous units are to 

contain such terms and provisions as necessary to protect human health and the environment, including, but 

not limited to, as appropriate, design and monitoring requirements, and requirements for responses to 

releases of hazardous waste or hazardous constituents from the unit. Permit terms and provisions shall 

include those requirements of subparts I through O of this part, part 270, and part 146 that are appropriate for 

the miscellaneous unit being permitted. Protection of human health and the environment includes, but is not 

limited to: 

 

(a)Prevention of any releases that may have adverse effects on human health or the environment due to 

migration of waste constituents in the ground water or subsurface environment, considering: 

 

(1)The volume and physical and chemical characteristics of the waste in the unit, including its potential for 

migration through soil, liners, or other containing structures; 

Part B permit app., Section 4.0; 

Attachment 4-1, Section 4.0, 6.1 

(2)The hydrologic and geologic characteristics of the unit and the surrounding area; Part B permit app., Section 4.0; 

Attachment 4-1, Section 3.1, 3.2 

(3)The existing quality of ground water, including other sources of contamination and their cumulative impact 

on the ground water; 

Part B permit app., Section 4.0; 

Attachment 4-1, Section 3.3 

(4)The quantity and direction of ground-water flow; Attachment 4-1, Section 3.1 
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(5)The proximity to and withdrawal rates of current and potential ground water users; Part B permit app., Section 2.0 

(6)The patterns of land use in the region; NA 

 TABLE 1 (cont.) 
 
 Subpart X Cross Reference 
 

Subpart X Requirement Where Addressed 

(7)The potential for deposition or migration of waste constituents into subsurface 

physical structures, and into the root zone of food-chain crops and other 

vegetation; 

To be addressed during ER Project characterizations for OU 

1132 

(8)The potential for health risks caused by human exposure to waste constituents; To be addressed during ER Project characterizations for OU 

1132 

(9)The potential for damage to domestic animals, wildlife, crops, vegetation, and 

physical structures caused by exposure to waste constituents; 

To be addressed during ER Project characterizations for OU 

1132 

(b)Prevention of any releases that may have adverse effects on human health or the environment due to migration of waste constituents in surface 

water, or wetlands or on the soil surface considering: 

(1)The volume and physical and chemical characteristics of the waste in the unit; Part B permit app., Section 3.2 

(2)The effectiveness and reliability of containing, confining, and collecting systems 

and structures in preventing migration; 

Part A 

(3)The hydrologic characteristics of the unit and the surrounding area, including the 

topography of the land around the unit; 

Part A 

Part B permit app., Sections 2.0 and 4.0; 

Attachment 4-1, Section 3.1, 3.2 

(4)The patterns of precipitation in the region; Attachment 4-1, Section 3.3.1 

(5)The quantity, quality, and direction of ground-water flow; Attachment 4-1, Section 3.2 

(6)The proximity of the unit to surface waters; Part B permit app., Section 4.0; 

Attachment 4-1, Section 2.0, 3.2 

(7)The current and potential uses of nearby surface waters and any water quality 

standards established for those surface waters; 

Attachment 4-1, Section 3.4 

(8)The existing quality of surface waters and surface soils, including other sources of 

contamination and their cumulative impact on surface waters and surface soils; 

Attachment 4-1, Section 3.4 

(9)The patterns of land use in the region; NA NA 

(10)The potential for health risks caused by human exposure to waste constituents; To be addressed during ER Project characterizations for OU 

1132 

(11)The potential for damage to domestic animals, wildlife, crops, vegetation, and 

physical structures caused by exposure to waste constituents. 

To be addressed during ER Project characterizations for OU 

1132 

(c)Prevention of any releases that may have adverse effects on human health or the 

environment due to migration of waste constituents in the air, considering: 

[response to (c) and its subparagraphs (1) through (7) being 

prepared by Air Quality Group] 
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 TABLE 1 (cont.) 
 
 Subpart X Cross Reference 
 

Subpart X Requirement Where Addressed 

(1)The volume and physical and chemical characteristics of the waste in the unit, 

including its potential for the emission and dispersal of gases, aerosols and 

particulates; 

Part B permit app., Section 3.0 

(2)The effectiveness and reliability of systems and structures to reduce or prevent 

emissions of hazardous constituents to the air; 

 

(3)The operating characteristics of the unit;  

(4)The atmospheric, meteorologic, and topographic characteristics of the unit and the 

surrounding area; 

Attachment 4-1, Section 3.0 

(5)The existing quality of the air, including other sources of contamination and their 

cumulative impact on the air; 

 

(6)The potential for health risks caused by human exposure to waste constituents;  

(7)The potential for damage to domestic animals, wildlife, crops, vegetation, and 

physical structures caused by exposure to waste constituents. 

 

§ 264.602 Monitoring, analysis, inspection, response, reporting, and corrective 
action. 
Monitoring, testing, analytical data, inspections, response, and reporting procedures 

and frequencies must ensure compliance with §§264.601, 264.15, 264.33, 264.75, 

264.76, 264.77, and 264.101 as well as meet any additional requirements needed to 

protect human health and the environment as specified in the permit. 

Part B permit app., Section 4.0, 10.0 

§ 264.603 Post-closure care. 
A miscellaneous unit that is a disposal unit must be maintained in a manner that 

complies with §264.601 during the post-closure care period. In addition, if a treatment 

or storage unit has contaminated soils or ground water that cannot be completely 

removed or decontaminated during closure, then that unit must also meet the 

requirements of §264.601 during post-closure care. The post-closure plan under 

§264.118 must specify the procedures that will be used to satisfy this requirement. 

NA 

 

 

 

1.2 SCOPE 
Subpart X of 20 NMAC 4.1, Subpart V, Part 264, requires permit applicants to show that they 
prevent any releases that may have adverse effects on human health or the environment due to 
migration of waste constituents in the ground water, surface water, soil, or subsurface environment. 
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This attachment evaluates possible waterborne waste transport pathways and their potential for 
contaminant migration by use of a simple model. The attachment lists the possible contaminants of 
concern and shows their origin and nature. It presents scenarios for possible waterborne migration, 
based on site geology, hydrology, and meteorology. 
 
The model simulates the migration of a contaminant that may result from a contaminant spill 
followed by an unusually heavy rainstorm at two OD thermal treatment units.  Contaminant 
concentrations were then estimated at the point where contaminants mix with runoff from the 
watershed associated with each OD thermal treatment unit, and where the runoff may reach 
receptors. 
 
Maximum possible concentrations are estimated for contaminants of concern in the model and 
compared to Los Alamos National Laboratory (LANL) screening action levels (SAL). 
 
2.0 SITE SELECTION RATIONALE 
The OD thermal treatment units at Technical Area (TA) 39-6 and TA-39-57 were chosen for use in 
this demonstration because of their location.  These sites are in the bottom of Ancho Canyon and 
are in close proximity to intermittent streams.  A heavy rainstorm of sufficient volume could 
possibly transport potential contaminants to the Rio Grande approximately three miles away.  It is 
expected that runoff at these OD thermal treatment units in the canyon bottom have a greater 
chance of reaching the Rio Grande than runoff from the sites on the mesa tops.  For this model, 
contaminant concentrations were estimated at each OD thermal treatment unit, at State Road 4, 
and at the Rio Grande. 
 
3.0 SITE CONDITIONS 
3.1 GEOLOGY 
LANL is located on the Pajarito Plateau on the eastern flank of the Jemez Mountains.  This area is 
dominated by volcanic deposits associated with caldera formation and collapse; these deposits 
form broad plateaus surrounding the Jemez Mountains.  The Pajarito Plateau consists of narrow 
mesas separated by deep canyons formed by southeast-trending intermittent streams.  TA-39 is 
drained by a number of intermittent streams, tributaries of the main stream channel that runs 
through Ancho Canyon and joins the Rio Grande in White Rock Canyon.  All of the canyons, 
through which these tributaries flow, contain alluvium of unknown thickness.  Other canyons on the 
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plateau with a similar geology and topography (Mortandad, Canada del Buey, and Pajarito) contain 
alluvial deposits that vary greatly in thickness, from less than 3 feet (ft) thick to greater than 100 ft 
thick (Devaurs and Purtymun, 1985). 
 
LANL is perched on a plateau consisting of mostly upper Tshirege and lower Otowi members of the 
Bandelier Tuff.  At TA-39, the Bandelier Tuff ranges in thickness from several feet, along the 
northeastern margin of the site, to 600 feet, just west of TA-39 in Borehole DT9 (Purtymun, 1984). 
 
3.2 HYDROLOGY 
Ancho Canyon heads on the Pajarito Plateau on LANL property near the center of the southern 
LANL boundary and extends across the property to its confluence with the Rio Grande.  The total 
drainage area of this canyon is approximately 7 square miles (LANL, 1993).  The main channel 
length is approximately 6.9 miles (mi) long.  The floor elevation of the canyon starts at just above 
7,100 ft and drops to just below 5,400 ft at its confluence with the Rio Grande. 
 
Ancho Canyon contains an ephemeral stream that is within LANL boundaries.  It is at a 
approximately 0.8 mi upstream from the canyon’s confluence with the Rio Grande.  At this point, 
perennial flow to the Rio Grande is supported by a perennial spring, known as Ancho Spring.  
Ancho Canyon has no significant snowmelt runoff (LANL, 1996). 
 
The surface of the main aquifer rises westward from the Rio Grande within the Santa Fe Group into 
the lower part of the Puye Conglomerate below the central and western part of the plateau.  The 
main aquifer depths below the mesa top range from about 1,200 ft along the western margin of the 
plateau to about 600 ft at the eastern margin.  The main aquifer is separated from the alluvium by 
350 to 620 ft of tuff and volcanic sediments.  The main aquifer is unconfined in the western part of 
the plateau and exhibits semiartesian to artesian conditions in the eastern part along the Rio 
Grande (Purtymun, 1994). 
 
Available hydrologic data indicate that the major recharge area for the main aquifer is west of LANL, 
presumably in the Jemez Mountains, although this is still being investigated.  Water in the main 
aquifer moves from its major recharge area toward the Rio Grande, where part is discharged into 
the river through seeps and springs.  The hydraulic gradient of the aquifer averages about 60 to 80 
ft/mile within the Puye Conglomerate but increases to 80 to 100 ft/mile along the eastern edge of the 
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plateau as the water in the aquifer enters the less permeable sediments of the Santa Fe Group.  
The rate of movement of water in the upper section of the aquifer varies, depending on the aquifer 
materials.  Aquifer tests indicate the movement ranges from 20 ft/year in the Tesuque Formation to 
345 ft/year in the more permeable Puye Conglomerate (Purtymun, 1984). No supply wells or test 
wells are located within the boundaries of TA-39 or within 3500 ft of the thermal treatment units. 
 
Perched ground water zones, of limited extent, are known to occur below canyon alluvium and 
above the main aquifer in the Guaje Pumice bed at the base of the Bandelier Tuff and in the 
underlying conglomerates and basalts in parts of Pueblo Canyon, Los Alamos Canyon, and Sandia 
Canyon.  Samples, from these zones, are routinely collected from two test wells and one spring 
which discharges from one of the zones (LANL, 1995). 
 
Shallow alluvial ground water zones are known to exist in Pueblo Canyon, Los Alamos Canyon, 
Mortandad Canyon, and Pajarito Canyon.  Shallow ground water may exist in parts of Water 
Canyon, Sandia Canyon, Potrillo Canyon, and Canon de Valle; however, several boreholes and 
observation wells have failed to confirm its presence.  Alluvium in Ancho Canyon probably 
contains ground water due to recharge from storm runoff.  While the extent of saturation in the 
alluvium is not known at present, it is probably small and occurs seasonally. 
 
3.3 METEOROLOGY 
3.3.1 Precipitation 
Total annual precipitation, which includes rainfall and water-equivalent snowfall, averages 
approximately 19 inches (in.) at Los Alamos.  Annual precipitation declines eastward, with the 
normal White Rock precipitation at 13.5 in., and increases westward to more than 25 in. in the 
Jemez Mountains.  The higher precipitation toward the mountains is very noticeable during the 
summer when thundershowers develop over the mountains.  Showers tend to form, or be stronger, 
over the mountains for much of the year.  Winter storms associated with upslope winds drop more 
snow at higher elevations on the plateau. 
 
Los Alamos precipitation is characteristic of a semiarid climate.  Variations in precipitation from 
year to year are quite large.  Annual precipitation extremes range from 6.80 to 30.34 in. over a 
71-year period.  In 1986, 30.01 in. fell at the North Community site, near the Jemez Mountains. 
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3.3.2 Temperature 
Despite Los Alamos' southern location, temperatures are cool at the 7,400-ft above mean sea level 
(amsl) elevation.  Mean temperatures vary with altitude, averaging 5 degrees Fahrenheit (°F) 
higher in and near the Rio Grande Valley (6,500 ft amsl) and 5°F to 10°F lower in the nearby Jemez 
Mountains (8,500-10,000 ft amsl). 
 
Winter temperatures typically range from 15°F to 25°F during the night and from 30°F to 50°F 
during the day.  Cold arctic air masses occasionally invade the Los Alamos area from the N and 
NE, but often a shallow layer of coldest air is dammed to the east by the Sangre de Cristo 
Mountains.  Occasionally, Los Alamos temperatures drop to 0°F or below. 
 
Summers have moderately warm days and cool nights.  Afternoon temperatures are in the 70s and 
80s (°F) and occasionally reach 90°F.  The relatively thin air, light winds, clear skies, and dry 
atmosphere cause nighttime temperatures to drop to the 50s (°F), even after the warmest day. 
 
3.4 WATER, SOIL, AND AIR QUALITY 
Surface water, ground water, soil, and sediments are routinely sampled at LANL as part of the 
environmental surveillance and environmental restoration activities.  Data on the concentrations of 
various chemical constituents of interest in these media are published annually in the environmental 
surveillance reports (i.e., Environmental Surveillance at Los Alamos during 1992 (LANL, 1994), and 
at scheduled times in Environmental Restoration (ER) Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) reports. 
 
4.0 POTENTIAL CONTAMINANTS 
LANL's Environmental Protection Group (ESH-8) collected surface soil, sediment, and rinsate 
samples at the TA-39-6 and TA-39-57 OD units for the Corrective Activities Program. 
 
At each site, four transects radiating outward from the center of the detonation were sampled.  
Sampling plans (Fresquez, 1993) indicate that samples were screened for gross alpha, gross beta, 
and gross gamma.  Samples were analyzed for: 
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 ·Toxicity characteristic leaching procedure (TCLP) metals (arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, and silver) 
 
 ·Total beryllium, lead, and mercury 
 
 ·Semivolatile organic compounds (SVOC) 
 
 ·Volatile organic compounds (VOC) 
 
 ·Polychlorinated biphenyls (PCB) 
 
 ·Total uranium (U) 
 
 ·High explosive (HE) residues (TNT, 2,4-DNT at both sites and HMX, RDX, TETRYL at 

TA-39-57) 

 
Summary memos (Fresquez, 1994) discuss the analytical results. 
 
At TA-39-57 no metals were detected above U.S. Environmental Protection Agency (EPA) action 
levels.  Five SVOCs were detected in samples; only 2,4-dinitrotoluene was detected above EPA 
action levels.  Four VOCs were detected at parts per billion levels and were below EPA action 
levels.  No PCBs were detected. The average concentration of total U over this site was 134.2 (+ 
or - 243.8) milligram per gram (mg/g) compared to an upper limit for total U in background samples 
in the Los Alamos area of 3.4 mg/g.  Some HE residues of HMX and RDX were detected within 
80 ft of the detonation area. 
 
At TA-39-6 four soil samples exceeded TCLP-Pb proposed EPA action levels.  All other metals 
analyzed were below EPA action levels.  Four different SVOCs were detected below EPA action 
levels.  Five VOCs were detected at parts per billion levels and were below EPA action levels.  
One soil sample contained traces of PCBs at 1.1 mg/g.  No HE residues were detected.  Total U in 
samples ranged in concentration from 0.833 to 72.3 mg/g, with the average concentration over the 
site being 15.35 (+ or - 21) mg/g. 
 
The results of these sampling events give a limited picture of potential contaminants at the sites.  
Additional sampling is proposed at these sites to meet ER requirements for potential release site 
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characterization.  It is proposed that samples be analyzed for a more complete analytical suite, 
collected at depth as well as surface levels, and collected at biased locations. 
 
5.0 ACTION LEVELS 
The ER Program at LANL takes its primary direction from EPA guidance (EPA, 1989).  
Subsequent guidance, Corrective Action for Solid Waste Management Units (Subpart S) (EPA, 
1990), a proposed regulation under RCRA, presents a methodology for calculating action levels to 
determine the need for further evaluation of contamination in various environmental media (i.e., 
ground water, surface water, air, and soil).  The action levels are calculated using 
chemical-specific toxicity values and default exposure parameters.  In order to comply with the 
Hazardous and Solid Waste Amendments Module for the Laboratory, SALs have been developed 
that follow the Subpart S methodology for exposure parameter defaults but incorporate more recent 
toxicity values available from the EPA's Integrated Risk Information System data base (EPA, 1993) 
and Health Effects Assessment Summary Tables, (EPA, 1992), which are updated periodically. 
 
In deriving SALs for constituents in water, it is assumed that a 70-kilogram (kg) adult ingests water 
at a rate of 2 liters/day over a 70-year exposure duration.  These SALs apply to constituents in both 
ground water and surface water. 
 
SAL derivations are based on assumptions and equations contained in proposed Subpart S.  A 
complete discussion of assumptions and equations is given in the Installation Work Plan 
Appendix J (LANL, 1993). 
 
6.0 HYPOTHETICAL SCENARIO 
The model simulates contaminant migration resulting from a contaminant spill followed by an 
unusually heavy rainstorm at two OD thermal treatment units.  Contaminant concentrations were 
estimated at the point where contaminants mix with runoff from the watershed associated with each 
thermal treatment unit, and where the runoff may reach receptors. 
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6.1 CONTAMINANTS OF CONCERN FOR SCENARIO 
Contaminants of concern for the thermal treatment units are those that may potentially migrate from 
the site in quantities above established SALs.  Barium dinitrate and 2,4-dinitrotoluene (2,4-DNT) 
were chosen for this scenario.  Barium dinitrate is a major compound present in HE before it is 
flashed; and 2,4-DNT was one of the SVOCs detected above EPA action levels in the 
Environmental Protection Group’s sampling activities discussed in Section 4.0. 
 
In the scenario it is assumed that barium dinitrate (Ba[NO3]2) and 2,4-DNT are spilled onto the soil 
surface in amounts and forms that are typical for residues after a detonation.  Rainfall in a 2-year 
6-hour storm then falls on the spill, completely dissolving the Ba(NO3)2 and dissolving the 2,4-DNT 
to saturation.  The water is then assumed to runoff the spill area without attenuation of the 
contaminant concentrations and mix at two points downstream with runoff from the storm over a 
24-hour period. 
 
6.2 PRECIPITATION EVENT FOR SCENARIO 
A 2-year 6-hour precipitation event will drop 0.82 in. of rain at TA-39-6 and 0.98 in. of rain at 
TA-39-57 (McLin, 1996; Floodplain Elevations and Flows in Ancho Canyon).  Table 2 lists the 
discharges and the discharge volumes over a 24-hour period, at locations downstream entering the 
main drainage, resulting from the hypothetical 2-year 6-hour precipitation event . 
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 TABLE 2 
 
 Peak Discharges and Discharge Volumes 
 From a 2-year 6-hour Precipitation Event 
 

Cross Section Peak Discharge 
(cubic feet per 

second) 

24-Hour 
Discharge Volume 

(acre-feet) 

24-Hour 
Discharge Volume 

(L) 

FS-6 1 0.20 246,723 

FS-57 3 0.50 616,809 

State Road 4 3 0.99 1,221,283 

Rio Grande 1 0.50 616,809 

 

 

6.3 CONCENTRATION CALCULATIONS FOR SCENARIO 
For the calculation it is assumed that barium and 2-4-DNT spills at TA-39-6 and at TA-39-57. Each 
consists of 1/2 kg of barium (as soluble Ba(NO3)2) plus pieces of 2,4-DNT with a total surface area 
each of 0.06 square feet. The mass of 2,4-DNT is sufficient to saturate the rain falling on the surface 
area of the 2,4-DNT pieces over the entire storm event.  The solubility of 2,4-DNT is 240 milligrams 
per liter.  The solution is then diluted as the runoff moves away from the site and is combined with 
runoff from larger watersheds.  Concentrations calculated at the site, at State Road 4, and at the 
Rio Grande are shown in Table 3. 
 
 TABLE 3 
 
 Concentrations Calculated at Open Detonation Thermal Units 
 Technical Area (TA)-39-6 and TA-39-57 
 

Contaminant TA-39-6 
Discharge 

Point 

TA-39- 
Concentration at 
Discharge Point 

TA-39-57 
Discharge 

Point 

TA-39-57 
Concentration at 
Discharge Point 

SAL 

Barium FS-6 2.0 mg/l FS-57 0.8 mg/l 2 mg/l 

 State Road 4 0.34 mg/l State Road 4 0.27 mg/l  

 Rio Grande 0.24 mg/l Rio Grande 0.20 mg/l  

2,4-dinitrotoluene FS-6 0.113 μg/l FS-57 5.4x10-2 μg/l 73 μg/l 

 State Road 4 0.019 μg/l State Road 4 1.8x10-2 μg/l  

 Rio Grande 0.013 μg/l Rio Grande 1.4x10-2 μg/l  
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Footnotes: SAL = screening action levels μg = micrograms 

  mg = milligrams l = liter 

 
 
7.0 GROUND WATER TRANSPORT 
The potential for precipitation to carry contaminants from the canyon bottoms downward to ground 
water aquifers is low due to the thickness and extreme dryness of the underlying soils and rock. 
Depth of penetration of the infiltrating waters will depend on the amounts and duration of rainfall and 
whether the waters intercept a fracture or fault. 
 
Water will be present in the canyon bottom more frequently than during the 2-year 6-hour 
hypothetical precipitation event. This will dilute the waters that may contribute to ground water, 
resulting in significantly lower concentrations. Barium will likely precipitate out of the infiltrating 
waters primarily as sulfate and build up in the upper soil horizon.  2,4-DNT will chemically 
precipitate in the soil horizon and will be degraded in a matter of months.  While the canyon bottom 
is the most likely pathway to ground water aquifers, the concentration of contaminants in these 
waters will be very low. 
 
Additional sampling will further define constituents of concern and indicate areas where further 
analysis may be necessary. 
 
8.0 CONCLUSIONS 
The calculated concentrations are the results of an unlikely scenario where significant quantities of 
toxic materials remain on the ground after detonation. The concentrations calculated are higher 
than any values anticipated as a result of inadvertent releases from thermal unit operations.  Under 
this scenario the concentration of only barium among the contaminants of concern are close to the 
SALs at one of the points calculated.  These calculations ignore topography, degradation, and 
sorption to soils or sediments, as well as physical mass transport of HE solid particles.  It was also 
assumed that momentary contact with rainwater is sufficient to cause full dissolution or chemical 
saturation.  While these calculations are conservative, they do emphasize the importance of 
carefully evaluating the results of the planned sampling events. 
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While the concentrations are, in some cases, close to SALs, it should be noted that the SALs 
represent concentrations assuming that a 70-kg adult ingests water at a rate of 2 liters per day for 
70 years. The numbers given were developed for a single precipitation event lasting 6 hours and 
occurring, on average, once every two years. 
 
This simple analysis provides a conceptual model for evaluating the potential contribution to surface 
and ground waters for contaminants that may be present at the sites.  More comprehensive 
modeling including the kinetics of dissolution, degradation, sorption to soils, particle transport, 
bioaccumulation, and ground water contributions is necessary to define a more accurate picture. 
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 Measures Implemented to Comply with the 
 National Pollutant Discharge Elimination System 
 General Permit 
 
 
Identify members of a Pollution Prevention Team to develop the Storm Water Pollution Prevention 
(SWPP) Plan and assist in the implementation, maintenance, and revision of the plan. 
 
Provide a description of the potential pollutant sources exposed to storm water, including pollutant 
sources not associated with waste treatment. 
 
Prepare a drainage map indicating an outline of the drainage area of each storm water outfall.  The 
map includes structural control measures, if any, to reduce pollutant migration; surface water 
bodies; material storage areas; and other pollutant sources. 
 
Maintain a current inventory of materials exposed to storm water, including a narrative description 
of materials handled, treated, stored, and disposed of since 1989. 
 
Maintain a description of spills or leaks since 1989 and the actions taken to prevent a reoccurrence. 
 
Maintain a summary of any surface water sampling data from the site. 
 
Prepare a narrative description of the potential pollutant sources associated with loading and 
unloading operations, outdoor storage, outdoor manufacturing or processing, dust and particulate 
generating activities, and on-site waste disposal activities. 
 
Prepare a description of the measures and controls implemented to control and reduce the amount 
of pollutants in the storm water discharges.  These measures and controls include: 
 
 ·Good housekeeping 
 
 ·Preventive maintenance program for storm water management devices 
 
 ·Spill prevention and response procedures 
 
 ·Inspections 
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 ·Employee training 
 
 ·Recordkeeping and internal reporting procedures 
 
 ·A listing of non-storm-water discharges, sediment and erosion control, and the management 

of runoff. 

 
Prepare a self conducted comprehensive site compliance evaluation to determine compliance with 
the site-specific SWPP Plan. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active Firing Site at 
 Technical Area 14, Building 35 
 
 
In March 1993, 21 soil samples were collected at the 0- to 3-inch depth along four transects 
radiating outward from the center of the detonation area.  In addition, two sediment samples were 
collected from two downgradient drainage channels from the detonation area.  A sample was also 
collected from the rinsate of the scattered surface debris around the detonation area.  The soil and 
sediment samples were screened for gross alpha, beta and gamma radioactivity. The soil, 
sediment, and rinsate samples were then analyzed for: toxicity characteristic leaching procedure 
(TCLP) metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); total 
beryllium, total lead, total uranium, and strontium-90; semivolatile organic compounds (SVOC); and 
high explosive residues.  The results of the analyses are listed below. 
 
·Two soil samples had TCLP lead concentrations exceeding the U.S. Environmental Protection 

Agency (EPA) regulatory level of 5 parts per million (ppm).  No other TCLP metals were 
detected in the soil, sediment, or rinsate samples above EPA regulatory levels. 

 
·Total beryllium concentrations in the soil samples did not exceed the upper limit background 

concentrations for the Los Alamos area of 2.88 ppm. 
 
 ·Total lead concentrations ranged from less than 15 micrograms per gram (μg/g) to 410 μg/g. 
 
·Total uranium in the soil samples ranged from 1.8 to 31.16 μg/g with an average concentration of 

5.75 μg/g.  Total uranium in the sediment samples averaged 2.59 μg/g.  The upper limit 
background concentration for total uranium in the Los Alamos is 3.4 μg/g.  Total uranium 
was detected in the rinsate sample at 12 μg/l. 

 
 ·Strontium-90 concentrations ranged from 0 to 1.1 picocuries per gram. 
 
·One SVOC was detected at three soil sample locations and one sediment sample location.  An 

additional SVOC was detected at one of the soil sample locations, and another SVOC was 
detected at a separate soil sample location. These SVOCs were detected at 
concentrations far below EPA proposed action levels. 

 
·High explosive residues, including HMX, RDX, TETRYL, and TNT, were detected in all of the soil 

and sediment samples collected and ranged in concentration from 0.7 μg/g to 876 μg/g. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 15, Building 184 
 
 
In April 1993, soil samples were collected at the 0- to 3-inch depth along four transects radiating 
outward from the center of the detonation area.  Two sediment samples were taken from drainage 
channels located near and downgradient from the detonation area.  A sample was also collected 
from rinsate of the scattered surface debris from around the detonation area. 
 
Soil and sediment samples were screened for:  gross alpha, beta, and gamma radioactivity.  The 
soil, sediment, and rinsate samples were analyzed for toxicity characteristic leaching procedure 
(TCLP) metals; total beryllium (Be), total gallium (Ga), total mercury (Hg), total lead (Pb), and total 
thorium (Th); semivolatile organic compounds (SVOC); and high explosive residues.  The results 
are summarized below. 
 
 ·Two soil samples contained Pb above the U.S. Environmental Protection Agency proposed 

action level of 5 parts per million (ppm).  No other TCLP metals were detected in any 
sample. 

 
 ·Some surface soil samples contained Be above the upper limit background concentrations for 

the Los Alamos area of 2.88 ppm. 
 
 ·Twenty-one SVOCs were found in soil samples, but most are considered complex compounds 

derived from plastics. 
 
 ·Explosives residues were not detected in any of the samples. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 36, Building 8 
 
 
In March 1994, 24 soil samples were collected at each detonation area at the 0- to 3-inch depth 
along four directions at various distances away from the center of each pad.  A sediment sample 
was collected from drainage channels located near and downgradient from the detonation areas.  
A sample was collected from rinsate of the scattered surface debris from around the detonation 
area.  The soil and sediment samples were screened for: gross alpha, beta, and gamma 
radioactivity.  The soil, sediment and rinsate samples were analyzed for toxicity characteristic 
leaching procedure (TCLP) metals; aluminum, beryllium, copper, and iron; semivolatile organic 
compounds (SVOC); total uranium and high explosive residues.  The results are listed below. 
 
 ·One soil sample contained Pb above the U.S. Environmental Protection Agency proposed 

action level of 5 parts per million.  No other TCLP metals were detected above regulatory 
levels in the soil, sediment, or rinsate samples. 

 
 ·Five SVOCs were detected at seven soil sample locations and at the sediment sample 

location, but these SVOCs are considered complex compounds derived from plastics. 
 
 ·High explosives residues were detected in many of the soil samples and in the sediment 

samples.  No high explosives were detected in the rinsate sample. 
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 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 39, Building 6 
 
 
In March 1993, 20 soil samples were collected at the 0- to 3-inch depth along four transects 
radiating outward from the center of the detonation area.  Two sediment samples were collected 
from drainage channels downgradient to the detonation area.  A sample was collected from rinsate 
of scattered surface debris at the detonation area.  The soil and sediment samples were screened 
for gross alpha, beta, and gamma radioactivity.  The soil, sediment and rinsate samples were 
analyzed for toxicity characteristic leaching procedure (TCLP) metals; total lead (Pb), total mercury, 
and total beryllium; semivolatile organic compounds (SVOC); volatile organic compounds (VOC); 
and high explosives residues.  The results are summarized below. 
 
 ·Four soil samples contained Pb above 5 parts per million.  No other TCLP metals or total 

metals were detected above action levels in the soil sediment or rinsate samples. 
 
 ·Total beryllium and total mercury in the soil samples were below U.S. Environmental 

Protection Agency (EPA) action levels. 
 
 ·Eight soil samples contained from one to four SVOCs; however, all the SVOCs were far below 

EPA action levels. 
 
 ·Five VOCs were detected in soil samples, but were far below EPA action levels. 
 
 ·No high explosives residues were detected in any of the samples. 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 ATTACHMENT 4-8 
 
 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 39, Building 57 
 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 1 

 Results Summary of the Soil Sampling Survey Conducted Over Active 
 Firing Site at Technical Area 39, Building 57 
 
 
In March 1993, 21 soil samples were collected at the 0- to 3-inch depth along four transects 
radiating outward from the center of the detonation area.  Two sediment samples were collected 
from drainage channels downgradient to the detonation area.  A sample was collected from the 
rinsate of scattered debris at the area.  The soil and sediment samples were screened for gross 
alpha, beta, and gamma radioactivity.  The soil, sediment, and rinsate samples were analyzed for 
toxicity characteristic leaching procedure (TCLP) metals; total lead, mercury, and beryllium; 
semivolatile organic compounds (SVOC); volatile organic compounds (VOC); polychlorinated 
biphenyls (PCB); and high explosives residues.  The results are summarized below. 
 
 ·No TCLP metals or total metals were detected above action levels in any sample. 
 
 ·Of five SVOCs detected in soil samples, only one (2,4-dinitrotoluene) was present above the 

U.S. Environmental Protection Agency (EPA) action levels in three soil samples. 
 
 ·Four VOCs were detected in soil samples, but were far below EPA action levels. 
 
 ·No PCBs were detected in any sample. 
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 Air Quality Impact Modeling 
 
 
Air emissions from the open detonation of wood and plastic waste at Technical Area (TA) 14, 
TA-15, TA-36, and TA-39 are regulated under National and New Mexico Ambient Air Quality 
Standards.  Air emissions from these operations could include criteria pollutants such as carbon 
monoxide, oxides of nitrogen, particulate matter, sulfur dioxide, and volatile organic compounds.  
In addition, some hazardous air pollutants such as hydrogen chloride and hydrogen fluoride are 
emitted as a result of combustion of the binders used to form the high explosives used in the waste 
treatment.  Impacts from operations of this type must meet ambient air standards for all criteria 
pollutants1.  In addition the waste had the potential for being contaminated with other regulated 
hazardous materials such as lead and depleted uranium (dU). 
 
Source terms or the amount of pollutants generated during treatment activities (i.e., detonation) 
were estimated using published emission factors (AP-42; developed by the U.S. Environmental 
Protection Agency [EPA]), mass balance calculations, process knowledge, and engineering 
estimates.  In addition, estimates were based on waste profiles containing 90% 
wood/cardboard/burlap, 10% plastics/paper, and 0.192 pound (lb.) of dU/lb. of waste detonated. 
 
An EPA-type gaussian plume model was employed with a puff type release function to simulate the 
airborne release resulting from the explosive treatment of the waste.  The worst-case waste 
treatment and receptor location was used in the scenario, or a 2,000-lb. treatment at TA-36.  
Multiple treatments were used for comparison to those standards having 7-day or more averaging 
periods.  Release heights and release fractions for a typical 50 lb. explosive "shot" were 
determined by Church's method and are shown in Table I below2.  Airborne effluents were 
assumed to be transported directly to the potential receptors, using median dispersion factors for 
the Los Alamos area.  The modeled concentration values for the above scenario are provided in 
Table II below. 
 
 Table I.  Detonation Cloud Height and Material Distribution 
 

Height 
(meters) 

Release Fraction 

162 
121 
81 
40 
0 

20% 
35% 
35% 
16% 
4% 

 

                                                 
1Hazardous Air Pollutant (HAP) emission standards are regulated under Title 20, Chapter 2, Part 70 of the 
New Mexico Administrative Code for the facility at 10 tons per year for any one HAP or 25 tons per year for 
any combination of HAPs.  Subsequently, impacts for hydrogen chloride and hydrogen fluoride releases 
were not included in this modeling analysis. 

2"Cloud Rise from High-Explosives Detonations, Sandia Laboratories," H.W. Church, June 1969, TID-4500, 
(53rd ed., UC-41, Health and Safety, SC-RR-68-903). 
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 Table II.  Air Quality Impacts from Explosive Destruction of Waste 
 

Chemical Ambient Air Quality Standards Air Concentrations at: 

  Pajarito Road 
(800 m NNE) 

White Rock 
(2980 m ESE) 

Carbon 
monoxide 

8-hour average 
 
1-hour average 

0.5 mg/m3 
 

2.0 mg/m3 

(8.7 ppm) 
 

(13.1 ppm) 

0.02 mg/m3 
 

0.16 mg/m3 

0.01 mg/m3 
 

0.02 mg/m3 

 

Nitrogen oxides 24-hour average 
annual arithmetic 
average 

5.0 μg/m3 
1.0 μg/m3 

(0.1 ppm) 
(0.05 ppm) 

5.25E-04 μg/m3 
1.15E-05 μg/m3 

1.96E-04 μg/m3 
4.29E-06 μg/m3 

 

Particulate matter 24-hour average 
7-hour average 
30-day average 

150 μg/m3 
110 μg/m3 
90 μg/m3 

 1.4 μg/m3 
0.39 μg/m3 
0.37 μg/m3 

0.51 μg/m3 
0.15 μg/m3 
0.14 μg/m3 

 

Sulfur dioxide 24-hour average 
annual arithmetic 
average 

5.0 μg/m3 
1.0 μg/m3 

(0.1 ppm) 
(0.02 ppm) 

0.054 μg/m3 
0.001 μg/m3 

0.020 μg/m3 
0.000 μg/m3 

 

Lead 3-month average 0.03 μg/m3  4.3E-6 μg/m3 1.6E-6 μg/m3 

 

Photo Chemical 
Oxidants (VOC) 

1-hour average 245 μg/m3 0.06 ppm 130 μg/m3 48 μg/m3 

 

depleted Uranium annual maximum 10 mrem  NA >0.001 mrem 

 
Footnotes: m NNE = meters north-northeast 
  m ESE = meters east-southeast 
  mg = milligrams 
  m3 = cubic meters 
  ppm = parts per million 
  μg = microgram 
  VOC = volatile organic compound 
  mrem = millirem 
  NA = not applicable 
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 5.0  PROCEDURES TO PREVENT HAZARDS 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
revised November 1, 1995, for the following subject areas: 
 
·Security procedures and equipment [20 NMAC 4.1, Subpart IX, 270.14(b)(4), and 20 NMAC 4.1, 

Subpart V, 264.14, revised November 1, 1995]; 
 
·Access control [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(viii), revised November 1, 1995]; 
 
·Preparedness and prevention requirements [20 NMAC 4.1, Subpart V, Part 264, Subpart C, 

revised November 1, 1995]; 
 
·Procedures, structures, and equipment for preventing hazards [20 NMAC 4.1, Subpart IX, 

270.14(b)(8), revised November 1, 1995]; 
 
·General waste management practices for ignitable, reactive, and incompatible waste [20 NMAC 

4.1, Subpart IX, 270.14(b)(9), and 20 NMAC 4.1, Subpart V, 264.17, revised November 1, 
1995]. 

 
5.1SECURITY [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 270.14(b)(19)(viii); 20 NMAC 4.1, 

Subpart V, 264.14] 
The following describes the security features in place at the thermal treatment units located at 
Technical Area (TA) 14, TA-15, TA-36, and TA-39 at Los Alamos National Laboratory (LANL), in 
accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 
270.14(b)(19)(viii), and 20 NMAC 4.1, Subpart V, 264.14, revised November 1, 1995. 
 
In compliance with LANL standard operating procedures (SOP) for the open burning/open 
detonation (OB/OD) thermal treatment units (see Appendix B for SOPs), manned roadblocks are 
established along access roads in the vicinity of the OB/OD units to further reduce the possibility of 
entry into these areas during actual treatment operations.  Personnel manning the roadblocks 
maintain two-way radio contact with administrative controls and firing site personnel and can stop 
the operation should a breach of security occur.  In accordance with 20 NMAC 4.1, Subpart IX, 
270.14(b)(19)(viii), revised November 1, 1995, the locations of security fences and entry/access 
gates in the vicinity of these units are shown on Figures 5-1 through 5-5.  Collectively, these 
security procedures and the security features discussed below prevent the unknowing entry and 
minimize the possibility for unauthorized entry of persons into the OB/OD thermal treatment units in 
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accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.14(b)(2), revised November 1, 
1995. 
 
The OB/OD thermal treatment units at TA-14, TA-15, TA-36, and TA-39 are located within secured 
areas at which security is maintained through both administratively controlled and physical barriers.  
Access to the areas can only be gained through controlled entry stations at TA-16, TA-36, and 
TA-69 and through key-activated entry gates within TA-15 by persons possessing appropriate 
security clearance.  Entry stations are located on Anchor Ranch Road for access through TA-69 off 
of West Jemez Road for access through TA-16, and on Potrillo Drive at TA-36 for access through 
TA-18 and TA-36 via Pajarito Road, respectively.  The entry stations are manned by Protection 
Technology Los Alamos security personnel 24 hours a day.  In addition, an 8-foot-high chain-link 
security fence with razor wire at the top surrounds the entire perimeter of TA-14, TA-15, TA-36, and 
TA-39.  The entire security fence is also inspected on a regular basis by security personnel, and 
repairs are made, as necessary.  Warning signs are posted at the entrance to each OB/OD 
thermal treatment unit area and can be seen by personnel approaching the area.  The legend on 
the signs indicates "Danger Explosives Area."  Signs reading "Authorized Personnel Only" are 
posted on gates on interior access roads at each TA in the vicinity of a thermal treatment unit.  All 
warning signs are legible from a distance of 25 feet and are written in English and Spanish. 
 
5.2PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, 

Subpart C] 
The following sections present how operations at the TA-14, TA-15, TA-36, and TA-39 OB/OD 
thermal treatment units comply with the preparedness and prevention requirements of 20 NMAC 
4.1, Subpart V, Part 264, Subpart C, revised November 1, 1995. 
 
5.2.1Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.32, revised November 1, 
1995, the thermal treatment units addressed in this Part B permit application are equipped with 
adequate emergency equipment, which includes internal and external communication equipment; 
alarm systems; fire extinguishers; and fire control, spill control, and decontamination equipment.  
Emergency equipment specific to the OB/OD thermal treatment units at TA-14, TA-15, TA-36, and 
TA-39 is discussed in the following sections and is summarized in Attachment 7-1 of this Part B 
permit application.  LANL-wide emergency equipment, available for use at any of the LANL waste 
management units, is presented in Section 7.0 of the LANL General Part B. 
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Alarm systems are in place at the OB/OD thermal treatment units at TA-14, TA-15, TA-36, and 
TA-39 and are used to alert personnel to clear the areas.  The alarm systems, which consist of 
sirens and red flashing lights, are activated prior to and during treatment operations.  The sirens 
are also sounded at the completion of treatment operations to signal that an area is clear.  In 
addition, emergency "kill" switches are located at the OB/OD thermal treatment units and may be 
activated by any personnel to halt operations in the event of abnormal or unusual conditions.  Fire 
alarm pull stations are located in TA-15-184, TA-15-185, TA-15-186, and TA-15-310; in TA-36-8; 
and in TA-39-6 and TA-39-57.  These pull stations can be accessed by personnel working at the 
OB/OD thermal treatment units.  Upon activation of the fire alarm system, an audible alarm sounds 
to alert personnel of emergency conditions.  Manual pull stations are connected to the Los Alamos 
County Fire Department (LACFD) through LANL's central alarm system (see Section 7.0 of the 
LANL General Part B) at all times. 
 
Paging and conventional telephones are available during treatment operations at the OB/OD 
thermal treatment units to provide adequate communication and to summon external emergency 
assistance, if necessary.  Telephones are located at the control bunkers and in the control 
buildings.  These telephones have paging capabilities and may be used in an emergency to 
communicate the location and nature of hazardous conditions to personnel in the area. 
 
Fire extinguishers available for use at the TA-14 OB/OD thermal treatment units are located at 
TA-14-6 and TA-14-23.  Two fire extinguishers are located at TA-14-6, and five fire extinguishers 
are located at TA-14-23.  Two portable Halon fire extinguishers are located in vehicles at 
TA-15-310.  Two fire extinguishers are located in TA-36-8, and a fire extinguisher is located in 
each control building at TA-39 (TA-39-6 and TA-39-57).  In addition, each vehicle used to transport 
explosives is equipped with a Halon fire extinguisher.  Depending on the size of the fire and the fuel 
source, fire extinguishers may be used by on-site personnel.  However, LANL policy encourages 
immediate evacuation of the area and notification of appropriate emergency personnel. 
 
One fire hydrant is located at the TA-14 entry gate.  One fire hydrant is located at the entrance to 
TA-15-186, which is approximately 200 feet southeast of the OD thermal treatment unit at 
TA-15-184.  One fire hydrant is also located near TA-39-98.  Water is supplied to these fire 
hydrants by a municipal water system through 8-inch pipes at an adequate volume and pressure 
(i.e., 200 gallons per minute and 90 pounds per square inch static pressure) to supply a water hose 
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in the event of a fire, as required by 20 NMAC 4.1, Part V, 264.32(d), revised November 1, 1995. 
 
Although permanent sources of water (i.e., a fire hydrant) are not available in the immediate vicinity 
of each thermal treatment unit, arrangements can be made with the LACFD to provide water tanker 
trucks to the site for use in an emergency.  The water tanker trucks are capable of supplying water 
at adequate volume and pressure for use in fire-suppression activities to meet the requirements of 
20 NMAC 4.1, Part V, 264.32(d), revised November 1, 1995.  SOPs are in place that describe 
when and how fire department assistance is to be used. 
 
Spill control equipment is available at TA-14-23, TA-15-184, TA-39-6, and TA-39-57.  This 
equipment consists of various types of sorbents.  Spill control equipment is not currently available 
at the TA-36-8 OD thermal treatment unit.  This equipment is available at the lower Slobbovia Site 
at TA-36 but would not be easily accessible to personnel at TA-36-8. 
 
Eyewash stations are located in TA-14-23, TA-15-185, and TA-36-8.  Personnel decontamination 
equipment available at TA-36-8 includes a portable eyewash station located in the main chamber of 
TA-36-8. Two self-contained breathing apparatus are also located in TA-36-8.  A portable eyewash 
station is available for use at TA-39-6 and TA-39-57. 
 
Material safety data sheets (MSDS), which provide useful exposure information, are available at the 
group office.  MSDSs, first aid kits, and hearing protection equipment are also available at the 
OB/OD thermal treatment units located at TA-14, TA-15, TA-36, and TA-39. 
 
5.2.2Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33] 
Communications and alarm systems, and fire protection, spill control, and decontamination 
equipment located at the OB/OD thermal treatment units addressed in this Part B permit application 
are tested and/or maintained according to the inspection schedule detailed in Section 6.0 of this 
document and in Section 6.0 of the LANL General Part B.  The frequency of inspection is adequate 
to assure proper operation in the event of an emergency.  Repair and replacement of emergency 
equipment are performed as required. 
 
5.2.3Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 
Whenever treatment operations are being conducted at the OB/OD thermal treatment units 
addressed in this Part B permit application, involved personnel have immediate access to an 
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emergency communication device, either directly or through visual or voice contact with another 
individual.  In the event of an emergency, communication equipment at the OB/OD thermal 
treatment units allows personnel to contact the Dynamic Experimentation operating group 
management, the Emergency Management and Response Office, and/or the Central Alarm Station 
operator (refer to Section 7.2 of the LANL General Part B).  In addition to the communications and 
alarm systems described in this section, two-way radios, pagers, and/or cellular telephones are also 
used at the OB/OD thermal treatment units to provide additional means of communication between 
on-site personnel and/or to contact LANL emergency support personnel. 
 
5.2.4Aisle Space Requirements [20 NMAC 4.1, Subpart V, 264.35] 
At the OB/OD thermal treatment units addressed in this Part B permit application, adequate space 
is maintained to allow the unobstructed movement of personnel and fire protection, spill control, and 
decontamination equipment in the event of an emergency. 
 
5.2.5Support Agreements with Outside Agencies [20 NMAC 4.1, Subpart V, 264.37] 
Information on support agreements with outside agencies, as required by 20 NMAC 4.1, Subpart V, 
264.37, revised November 1, 1995, is presented in Section 5.0 of the LANL General Part B. 
 
5.3PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [20 NMAC 4.1, Subpart IX, 

270.14(b)(8)] 
Descriptions of the preventive procedures, structures, and equipment at the OB/OD thermal 
treatment units at TA-14, TA-15, TA-36, and TA-39 are presented below.  This information is 
provided in accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(8), revised 
November 1, 1995.  Adherence to the procedures and proper use of the structures and equipment 
will help to prevent hazards, prevent undue exposure of personnel to hazardous waste, and prevent 
releases to the environment. 
 
At the TA-14, TA-15, TA-36, and TA-39 OB/OD thermal treatment units, large containers of 
explosives-contaminated waste or explosive materials are typically handled using mechanical 
equipment such as a truck-mounted crane or a hydraulic lift gate.  If the waste is not immediately 
detonated, it is placed in a temporary staging area, such as a satellite accumulation or 
less-than-90-day accumulation area, in accordance with generator regulations.  Small containers 
of waste are handled manually or with a dolly.  The use of proper handling equipment, appropriate 
to a container's size and weight, helps to prevent hazards while moving containers at a thermal 
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treatment unit.  Additionally, personnel involved in waste handling and container handling 
operations at the OB/OD thermal treatment units are knowledgeable of the physical and chemical 
properties of the waste managed at the site and take additional precautions, as necessary, to 
ensure that containers are handled safely. 
 
Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19)(xi), revised November 1, 
1995, Maps 2 through 5 of the OB/OD Part A (LANL, 1997) show surface contours and drainage 
around the OB/OD thermal treatment units.  Engineering controls (i.e., earthen berms) are in place 
at the OB/OD units to prevent runoff of wastes from the unit to other areas of the facility or to the 
environment. 
 
For several reasons, it is not anticipated that there will be any impact to groundwater or other water 
supplies as a result of treatment operations at the OB/OD thermal treatment units.  The depth to 
groundwater at LANL ranges from 600 feet to 1,200 feet (see Figure 2-7 of the LANL General 
Part B).  Geologic units underlying the area include layers of unsaturated volcanic tuff and ash, the 
moisture content of which is generally less than 10 percent (Daniel B. Stephens & Associates, Inc., 
1995).  Because the moisture content is insufficient for moisture migration through the Bandelier 
Tuff, no impact to groundwater is expected.  In addition, all water supply lines are under pressure 
and are equipped with backflow prevention devices. 
 
Electrical power is supplied to buildings near each of the OB/OD thermal treatment units.  Supplied 
power at these buildings is used to operate lighting and telephone and alarm systems.  Operations 
at the OB/OD thermal treatment units would be discontinued temporarily if electrical power was not 
restored quickly or if container handling equipment failed. 
 
Safety shoes, safety glasses, and other personal protective equipment (PPE) required in explosives 
areas are worn by workers during routine operations at the thermal treatment units.  Additional 
appropriate PPE is available should abnormal or unusual conditions require such equipment. 
 
Releases to the atmosphere resulting from treatment activities at the OB/OD thermal treatment 
units cannot be prevented.  However, assuming a conservative scenario of treatment activities at 
the unit (as discussed in Section 4.6.4 of this Part B permit application), estimated resulting 
emissions will not exceed regulatory levels and, therefore, will not adversely affect human health or 
the environment. 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 5-7 

 
5.4PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE, REACTIVE, OR 

INCOMPATIBLE WASTE [20 NMAC 4.1, Subpart IX, 270.14(b)(9), 270.15(c) and (d) and 
20 NMAC 4.1, Subpart V, 264.17, 264.176, and 264.177] 

This section details the precautions taken to prevent accidental ignition or reaction of ignitable, 
reactive, or incompatible wastes at the OB/OD thermal treatment units at TA-14, TA-15, TA-36, and 
TA-39. 
 
Ignitable and/or reactive wastes may be temporarily stored in containers and managed in 
accordance with generator regulations at the OB/OD thermal treatment units at TA-14, TA-15, 
TA-36, and TA-39.  Containers holding ignitable or reactive wastes are or will be located at least 50 
feet from the facility's property line at all times (refer to Maps 1 through 5 of LANL's OB/OD Part A) 
and will be protected from sources of ignition or reaction.  Policies and SOPs are in place at the 
OB/OD thermal treatment units that minimize the possibility of accidental ignition.  In addition, 
smoking is not permitted in areas where ignitable and/or reactive wastes are managed.  Signs 
indicating "No Smoking Except in Designated Areas" are conspicuously placed at the entrances to 
the OB/OD thermal treatment units, as required by 20 NMAC 4.1, Subpart V, 264.17(a), revised 
November 1, 1995.  Together, these measures meet the requirements of 20 NMAC 4.1, 
Subpart V, 264.17(a) and (b) and 264.176, revised November 1, 1995. 
 
Incompatible wastes, if managed at the OB/OD thermal treatment units, are segregated to prevent 
adverse reactions from occurring through commingling of the wastes.  In addition, no incompatible 
wastes will be mixed, and no waste will be placed in a container that previously held an 
incompatible waste, as required by 20 NMAC 4.1, Subpart V, 264.177(a) and (b), and 20 NMAC 
4.1, Subpart IX, 270.15(d), revised November 1, 1995.  If incompatible wastes are managed at any 
of the OB/OD thermal treatment units, the requirements of 20 NMAC 4.1, Subpart V, 264.177(c), 
revised November 1, 1995, will also be met.  Only containers made of or lined with materials that 
will not react with and are otherwise compatible with the waste to be managed will be used at the 
OB/OD thermal treatment units. 
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 6.0  INSPECTION PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart V, 264.15, "General Inspection Requirements," revised November 1, 
1995, this section presents inspection requirements applicable to the open burning/open detonation 
(OB/OD) thermal treatment units at Los Alamos National Laboratory (LANL).  Pursuant to 
20 NMAC 4.1, Subpart V, 264.15(a), revised November 1, 1995, inspection schedules for these 
units have been developed to identify equipment malfunctions and deterioration, operator errors, 
and discharges that might cause or lead to a release of hazardous waste and pose a threat to 
human health and the environment.  This inspection plan, which presents general inspection 
schedules, as specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(5), revised November 1, 1995, is 
being submitted with this unit-specific Part B permit application.  Inspections are conducted often 
enough to identify problems in time to correct them before they harm human health or the 
environment. 
 
6.1GENERAL INSPECTION SCHEDULES AND REQUIREMENTS [20 NMAC 4.1, Subpart IX, 

270.14(b)(5) and 20 NMAC 4.1, Subpart V, 264.15(b) and (c)] 
In accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(5), and 20 NMAC 4.1, 
Subpart V, 264.15(b)(1), revised November 1, 1995, a written inspection schedule has been 
developed at LANL.  This schedule is followed for the inspection of monitoring equipment, safety 
and emergency equipment, security devices, and operating and structural equipment that are 
important to preventing, detecting, and responding to environmental or human health hazards.  A 
copy of this inspection plan, which includes inspection schedules, and copies of inspection records 
are maintained at the facility by LANL's Hazardous and Solid Waste Group (ESH-19) and the site 
operator, as required in 20 NMAC 4.1, Subpart V, 264.15(b)(2) and 264.15(d), revised November 1, 
1995. 
 
Inspection schedules outlining the items to be addressed on LANL's Hazardous and Mixed Waste 
Facility Inspection Record Form (IRF) and inspection frequencies for the OB/OD thermal treatment 
units are provided in Section 6.2.  Pursuant to 20 NMAC 4.1, Subpart V, 264.15(b)(3), revised 
November 1, 1995, the IRF lists the types of problems to be looked for during an inspection.  The 
IRF and instructions for its completion are provided as Attachment 6-1 of the LANL General Part B 
(LANL, 1996a).  The activities discussed below are addressed according to the specified 
regulatory requirements as well as to existing LANL inspection requirements for hazardous waste 
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management units. 
 
6.1.1Inspection Records [20 NMAC 4.1, Subpart V, 264.15(d)] 
Inspection training is provided through LANL's Environment, Safety, and Health Training Group, 
with guidance from ESH-19.  Trained personnel assigned from the operating group that manages 
the unit conduct inspections and record the information on IRFs.  These inspections are retained in 
inspection logbooks for a minimum of three years from the date of inspection.  Copies of the 
inspection records are forwarded to ESH-19, who maintains copies of the inspection records for a 
minimum of three years from receipt. 
 
If necessary, ESH-19 may modify the IRF used at LANL or may develop an equivalent form.  
Because the IRF is a comprehensive form that applies to all categories of both hazardous and 
mixed waste management units, not all sections of the form apply to all units.  The IRF complies 
with 20 NMAC 4.1, Subpart V, Part 264, revised November 1, 1995, requirements for permitted 
hazardous waste management units; 20 NMAC 4.1, Subpart VI, Part 265, revised November 1, 
1995, requirements; and additional requirements directed by LANL policy.  Instructions included 
with the IRF provide specific guidance for each inspection item listed. 
 
The IRF (Attachment 6-1 of the LANL General Part B) is completed according to the daily and 
weekly schedules provided in Section 6.2.  In the event that the primary inspector is not available 
to complete the IRF, an alternate is responsible for its completion.  Inspections are conducted and 
recorded in Parts I and II of the IRF for each working day or week (as appropriate) that waste is 
treated.  For each working day or week that waste is not treated, a check mark is placed in the "No 
Use" block in Part I. 
 
For every item requiring inspection, a response indicating the condition of each item is entered in 
the column under the appropriate day of the week.  The response is either "OK" or "AR" (action 
required).  If the response is "AR," the action required is noted in Part II of the IRF.  Multiple "ARs" 
are numbered.  If inspection results indicate that corrective measures are warranted, any and all 
actions taken (along with time, date, and other pertinent information) are recorded in Part II of the 
IRF and on all subsequent IRFs until corrective measures are completed.  After corrective 
measures have been completed, the "Condition" column on the IRF is changed to "OK". 
 
6.1.2Inspection Frequency [20 NMAC 4.1, Subpart V, 264.15(b)(4)] 
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Inspection frequencies relevant to the OB/OD thermal treatment units are presented in Section 6.2.  
Inspection frequencies may be increased at the discretion of the operator or ESH-19, if unexpected 
malfunctions occur, or if an accelerated deterioration rate of containers, secondary containment 
systems, and/or equipment is detected. 
 
6.1.3Actions Resulting From Inspections [20 NMAC 4.1, Subpart V, 264.15(c)] 
6.1.3.1Preventive Action 
If any defects, deterioration, damage, or potential hazards are discovered during an inspection, 
appropriate corrective measures (e.g., transfer of waste from defective container to an appropriate 
container in good condition, repair or replacement of nonfunctioning equipment and/or systems, or 
removal of any accumulated liquids) will be completed promptly to minimize further damage and 
prevent the need for emergency response.  Any preventive action taken in response to an 
inspection will be noted on the IRF. 
 
6.1.3.2Remedial and Emergency Action 
If a hazardous condition is imminent or has already occurred, remedial action will be taken 
immediately.  The situation will be assessed by the group leader (or designee) responsible for the 
unit.  If this assessment indicates that human health or the environment may be adversely 
affected, the contingency plan (Sections 7.0 of the LANL General Part B and of this Part B permit 
application) will be implemented immediately.  The contingency plan discusses the appropriate 
responses to emergency situations.  Evacuation determinations will be made as outlined in 
Table 7-4 of the LANL General Part B.  In the event the contingency plan is implemented, any 
sampling, decontamination, and verification will be conducted as specified in that plan. 
 
6.2INSPECTION SCHEDULE AND REQUIREMENTS FOR OB/OD THERMAL TREATMENT 

UNITS [20 NMAC 4.1, Subpart V, 264.15(b) and 264.602] 
OB/OD thermal treatment units are inspected according to the schedule provided below.  
Inspection frequencies are adequate based on the deterioration rates of equipment/systems and 
the probability of harm to human health or the environment if failure of the equipment/systems 
occurs, or any operator error goes undetected between inspections. 
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6.2.1Daily 
Daily inspections will be conducted every day of operation (i.e., every day that OB/OD treatment 
occurs).  For daily inspections of the thermal treatment units, the items in the following blocks on 
the IRF will be addressed, as appropriate: 
 
 Block NumberItem(s) 
 1–5General information 
 7(Un)loading area 
13Structural integrity of containers 
 14Covers/lids of containers 
 16Labels 
18Detonation pad run on/off control 
22Secondary containment structures 
24Appropriate container segregation 
39Radiation safety (if applicable) 
 40–48General information 
 
In addition, OD thermal treatment units will be inspected immediately before placement of wastes 
onto the site.  After the unit can be safely approached following treatment, the area will be 
surveyed for unexploded ordnance and debris.  All monitoring controls, emergency shutdown 
controls, and alarms or warning systems associated with the thermal treatment units will be 
inspected and/or tested for proper operating condition prior to the initiation of treatment at the units. 
 
6.2.2Weekly 
Weekly inspections of OB/OD thermal treatment units, to be initiated on the first working day of 
each week, will address the items in the following blocks on the IRF, as appropriate: 
 
 Block NumberItem(s) 
 1–5General information 
 8Communication equipment 
12Eyewashes/safety showers 
 15Warning signs 
 20Security 
 21Site lighting 
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 25Hose bibs, water supply 
 27Road/work surfaces 
 28Wind sock 
33Spill control, fire, and emergency equipment 
 40–48General information 
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 7.0  CONTINGENCY PLAN 
 
In the event of an emergency at the open burning/open detonation (OB/OD) thermal treatment units 
at Technical Area (TA) 14, TA-15, TA-36, or TA-39, the Los Alamos National Laboratory 
(LANL)-wide contingency plan presented in Section 7.0 of the LANL General Part B (LANL, 1996a) 
will be implemented.  Specific information on emergency response resources and release 
prevention/mitigation at TA-14, TA-15, TA-36, and TA-39 is provided below.  Figures depicting 
evacuation routes and muster areas at each OB/OD thermal treatment unit are also provided in this 
Part B permit application.  In addition, a listing of emergency equipment available for use at each 
OB/OD thermal treatment unit is included here as Attachment 7-1. 
 
7.1EMERGENCY RESPONSE RESOURCES 
The Dynamics Experimentation (DX) Division is responsible for the hazardous waste thermal 
treatment units at TA-14, TA-15, TA-36, and TA-39.  DX personnel have been trained in 
emergency procedures. 
 
7.2RESPONSIBILITY 
At TA-14, TA-15, TA-36, and TA-39, DX Division is responsible for correction of a nonsudden 
release from a hazardous waste management unit if the correction can be performed safely with 
normal maintenance and management procedures.  Personnel from the Emergency Management 
and Response Office may provide assistance in mitigating releases.  Any correction methods for 
nonsudden releases that have resulted in an impact to the environment will be coordinated with the 
New Mexico Environment Department. 
 
7.3REMEDIAL ACTION 
Contingency or emergency measures are unanticipated "fires, explosions, or any unplanned 
sudden or non-sudden release of hazardous waste ..." for which a schedule of remedial actions 
cannot be reasonably ascertained.  Any remedial actions carried out under the provisions of the 
contingency plan will be performed as soon as possible to ensure protection of human health and 
the environment, as described in Section 7.0 of the General Part B.  As stated in the General Part 
B, these remedial actions include site cleanup; proper handling of recovered waste, contaminated 
soil, or contaminated surface water; decontaminating equipment, as needed; replacing or repairing 
equipment, as needed; and testing to verify successful cleanup. 
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DX Division personnel conduct regularly scheduled inspections at TA-14, TA-15, TA-36, and TA-39 
to detect deterioration and/or failure of containment at the hazardous waste OB/OD thermal 
treatment units addressed in this Part B permit application.  If an inspection reveals deterioration or 
failure, DX Division personnel ensure that maintenance or replacement is performed, as 
appropriate. 
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 Attachment 7-1 
 
 Emergency Equipment 
 
 
Emergency equipment available near Technical Area (TA) 14, Building 23 (TA-14-23) for 
personnel conducting activities at the TA-14 open burning/open detonation (OB/OD) 
thermal treatment units: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
Locations: 
One fire extinguisher is located in each vehicle used to transport explosive material. 
Five fire extinguishers are located outside the control bunker (TA-14-23). 
Two fire extinguishers are located outside TA-14-6. 
 
Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire.  Fire extinguishers 

are never used to put out controlled fires at the OB/OD thermal treatment units. 
 
A fire hydrant is located at the TA-14 entry gate. 
 
Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the requirements of the 

New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Part V, 
264.32, revised November 1, 1995. 

 
In the event that OB/OD thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during treatment to control any fires that may be 
started. 

 
SPILL CONTROL EQUIPMENT 
 
Spill control equipment is located in a storage cabinet outside of TA-14-23. 
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Emergency equipment available near TA-14-23 for personnel conducting activities at the 
TA-14 OB/OD thermal treatment units (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones (Centrex and private lines) are located at the control building (TA-14-23).  Personnel 

also have access to two-way radios while at the OB/OD thermal treatment units. 
 
A siren at TA-14 serves as an evacuation alarm. 
 
Description of General Capabilities: 
Telephones are used for internal and external communication and have paging capabilities.  

Two-way radios allow personnel in the field to maintain contact with various operations 
personnel and may be used to request emergency personnel and equipment, if 
necessary.  The evacuation alarm, which consists of a siren, is used at the treatment 
unit to alert personnel to clear the area and/or to warn of test operations. 

 
DECONTAMINATION EQUIPMENT: 
 
An eyewash station is located in TA-14-23, Room 104. 
 
Material safety data sheets (MSDS) are available in Room 101 at the control building (TA-14-23). 
 
Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the skin or eyes.  

Specific MSDSs should be obtained prior to working with hazardous waste to determine 
if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
First aid kits and hearing protection are located in TA-14-23. 
 
OTHER: 
 
See Attachment 7-1 of the Los Alamos National Laboratory (LANL) General Part B for equipment 

available in the Hazardous Materials (HAZMAT) Response Group (ESH-10) vehicles and 
trailers. 
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Emergency equipment available near TA-15-184 for personnel conducting activities at the 
TA-15 OD thermal treatment unit: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
Locations: 
Two vehicular-mounted Halon (ABC) fire extinguishers are located at the control bunker 

(TA-15-310). 
 
Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire. 
 
Four fire alarm pull stations are located inside TA-15-184, TA-15-185, TA-15-186, and TA-15-310. 
 
Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the Central Alarm 

Station (CAS). 
 
One fire hydrant is located near the entrance to TA-15-186. 
 
Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the requirements of 

20 NMAC 4.1, Part V, 264.32, revised November 1, 1995. 
 
In the event that thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during OD to control any fires that may be started. 
 
SPILL CONTROL EQUIPMENT: 
 
Various types of sorbents are available at TA-15-185. 
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Emergency equipment available near TA-15-184 for personnel conducting activities at the 
TA-15 OD thermal treatment unit (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones (Centrex and private lines) are located at TA-15-310 and at the control building 

(TA-15-185).  Personnel have access to two-way radios while at the treatment unit.  TA-15 
is equipped with fire and evacuation alarms. 

 
Description of General Capabilities: 
Telephones are used for internal and external communication and have paging capabilities.  

Two-way radios allow personnel in the field to maintain contact with various operations 
personnel and may be used to request emergency personnel and equipment, if 
necessary.  The fire alarm is activated in the event of a fire to notify the CAS.  The 
evacuation alarm, which consists of horns and sirens, is used at the treatment unit to 
alert personnel to clear the area and/or to warn of test operations. 

 
DECONTAMINATION EQUIPMENT: 
 
An eyewash station is located at TA-15-185. 
 
MSDSs are available at the group office (TA-15-183). 
 
Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the skin or eyes.  

Specific MSDSs should be obtained prior to working with hazardous waste to determine 
if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
First aid kits and hearing protection are located in TA-15-183. 
 
OTHER: 
 
See Attachment 7-1 of the LANL General Part B for equipment available in the HAZMAT vehicles 

and trailers. 
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Emergency equipment at TA-36-8 available for personnel conducting activities at the TA-36 
OD thermal treatment unit: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
 
Locations: 
1 carbon dioxide (CO2) fire extinguisher is located in the control bunker (TA-36-8). 
1 water (A) fire extinguisher is located in TA-36-8. 
A Halon (ABC) fire extinguisher is located in each vehicle (2 total) used to transport explosive 

material. 
 
Description of General Capabilities: 
These fire extinguishers may be used by any employee in case of a fire.  The water fire 

extinguisher is for use on wood or brush fires.  The CO2 fire extinguisher is for use on 
electrical fires.  The Halon fire extinguishers are for use in the event of an uncontrolled 
fire on the firing mound. 

 
A fire alarm pull station is located in the main chamber of TA-36-8. 
 
Description of General Capabilities: 
Manually-operated fire alarms may be activated by any employee in the event of a fire to notify the 

CAS. 
 
An automatic thermal alarm system is located in TA-36-8. 
 
Description of General Capabilities: 
Two alarms are connected to this system.  One is located on the ceiling of the main chamber and 

one is located on the ceiling of the camera room. 
 
In the event that thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during OD to control any fires that may be started. 
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Emergency equipment at TA-36-8 available for personnel conducting activities at the TA-36 
OD thermal treatment unit (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones and two-way radios 
Locations: 
3 telephones are located inside the control bunker. 
1 telephone is located at the firing mound. 
1 two-way radio is located in the make-up building (TA-36-7). 
1 two-way radio is located inside TA-36-8. 
1 two-way radio is issued to each firing site vehicle. 
 
Description of General Capabilities: 
Telephones for internal and external communication are available for use by any employee. 
 
Fire and evacuation alarms 
 
Description of General Capabilities: 
The fire alarm is activated in the event of a fire to notify the CAS.  The evacuation alarm, which 

consists of horns and sirens, is used at the treatment unit to alert personnel to clear the 
area and/or to warn of test operations. 

 
DECONTAMINATION EQUIPMENT: 
 
An eyewash station and MSDSs are available in the main chamber of TA-36-8. 
 
Description of General Capabilities: 
The eyewash may be used by personnel who receive a chemical splash to the eyes.  Specific 

MSDSs should be obtained prior to working with hazardous waste to determine if the 
application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
Two self-contained breathing apparatus are located in TA-36-8.  First aid kits and hearing 

protection are also located in TA-36-8. 
 
OTHER: 
 
See Attachment 7-1 of the LANL General part B for equipment available in HAZMAT vehicles and 

trailers. 
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Emergency equipment available at TA-39-6 and TA-39-57 for personnel conducting 
activities at the TA-39 OD thermal treatment units: 
 
FIRE CONTROL EQUIPMENT: 
 
Fire extinguishers 
 
Locations: 
One fire extinguisher is located in each vehicle used to transport explosive material. 
A fire extinguisher is located in each control building (TA-39-6 and TA-39-57). 
 
Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire.  Fire extinguishers 

are never used to extinguish controlled fires at the thermal treatment units. 
 
Fire alarm pull stations are located in TA-39-6 and TA-39-57. 
 
Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the CAS. 
 
A fire hydrant is located near TA-39-98. 
 
Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the requirements of 20 

NMAC 4.1, Part V, 264.32, revised November 1, 1995. 
 
In the event that thermal treatment may result in a potential fire hazard, local fire department 

personnel may be asked to stand by during OD to control any fires that may be started. 
 
SPILL CONTROL EQUIPMENT: 
 
Various types of sorbents are available at TA-39. 
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Emergency equipment at TA-39-6 and TA-39-57 available for personnel conducting 
activities at the TA-39 OD thermal treatment units (Continued): 
 
COMMUNICATION EQUIPMENT: 
 
Telephones (Centrex and private lines) are located at the control buildings (TA-39-6 and TA-39-57).  

Personnel also have access to two-way radios while at the thermal treatment units.  
 
Description of General Capabilities: 
Telephones are used for internal and external communication and have paging capabilities.  

Two-way radios allow personnel in the field to maintain contact with various operations 
personnel and may be used to request emergency personnel and equipment, if 
necessary. 

 
DECONTAMINATION EQUIPMENT: 
 
Portable eyewashes are available for use at the TA-39 OD treatment units. 
 
 MSDSs are available at the control buildings (TA-39-6 and TA-39-57). 
 
Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the skin or eyes.  

Specific MSDSs should be obtained prior to working with hazardous waste to determine 
if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
First aid kits and hearing protection are located in TA-39-6 and TA-39-57. 
 
OTHER: 
 
See Attachment 7-1 of the LANL General Part B for equipment available in the HAZMAT vehicles 

and trailers. 
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 8.0  PERSONNEL TRAINING PLAN 
 
Personnel working at the open burning/open detonation thermal treatment units at Technical Area 
(TA) 14, TA-15, TA-36, and TA-39 will be trained appropriately, as discussed in Section 8.0 of the 
Los Alamos National Laboratory General Part B. 
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 9.0  CLOSURE PLAN 
 
This section describes the activities necessary to close the hazardous waste open burning/open 
detonation (OB/OD) thermal treatment units at Los Alamos National Laboratory (LANL) Technical 
Area (TA) 14, TA-15, TA-36, and TA-39 addressed in this Part B permit application.  The activities 
detailed in this section are included to address the closure requirements specified in the New 
Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(b)(13), 
and 20 NMAC 4.1, Subpart V, Part 264, Subparts G and X, revised November 1, 1995.  This 
closure plan addresses closure procedures specific to the OB/OD thermal treatment units. 
 
General closure information applicable to all hazardous waste management units at LANL and 
general sampling and analytical procedures to be used during closure activities are presented in 
Section 9.0 of the LANL General Part B (LANL, 1996a). 
 
9.1CLOSURE PROCEDURES FOR THE OB/OD THERMAL TREATMENT UNITS [20 NMAC 4.1, 

Subpart V, 264.112; 20 NMAC 4.1, Subpart VI, 265.381] 
The hazardous waste OB/OD thermal treatment units addressed in this Part B permit application 
are located at TA-14, TA-15, TA-36, and TA-39 at LANL.  Figure 9-1 shows the locations of TAs 
within LANL.  Figures 9-2 through 9-6 show the specific locations of the OB/OD thermal treatment 
units at the respective TAs.  Detailed unit descriptions are provided in Section 4.0 of this Part B 
permit application.  The closure schedule for the OB/OD thermal treatment units is outlined in 
Table 9-1.  When LANL decides to close the OB/OD units, the existing closure plan will be revised 
to present detailed information, including procedures on removal of investigation-derived waste 
(e.g., contaminated soils, borehole cuttings, decontamination fluids).  LANL typically revises 
closure plans to address conditions at the time of actual closure.  The revised closure plan will be 
submitted to NMED for review and approval.  The location and disposition of all wastes generated 
during closure will be documented in the final closure report.  The estimated year of closure of the 
OB/OD units is 2100. 
 
LANL fully intends to achieve clean closure of the OB/OD units by decontamination or removal of 
contaminated structures, equipment, or media.  However, should clean closure not be achieved, a 
post-closure plan meeting the requirements of 20 NMAC 4.1.500 incorporating 40 CFR §264.603 
will be developed for the OB/OD units and submitted to NMED for approval. 
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9.2DESCRIPTION OF WASTE/ESTIMATE OF MAXIMUM WASTE CAPACITY 
The following sections provide information on the waste types and quantities managed at the 
OB/OD thermal treatment units at TA-14, TA-15, TA-36, and TA-39. 
 
9.2.1TA-14 
The thermal treatment units at TA-14 are located near Building 23 (TA-14-23) and are used to treat 
hazardous explosive waste by OB or OD.  The OB thermal treatment unit has a maximum 
treatment capacity of 50 pounds of waste per burn; the OD thermal treatment unit has a maximum 
treatment capacity of 20 pounds of waste per detonation.  LANL does not intend to reduce the 
areal extent of either unit during the active life of the units.  Both units will eventually undergo 
closure; LANL does not anticipate leaving unclosed portions of these units.  Both the design 
capacity and the areal extent are addressed in this section, as provided in the "RCRA Guidance 
Manual for Subpart G Closure and Post-Closure Care Standards and Subpart H Cost Estimating 
Requirements" (EPA, 1987).  Hazardous waste that may be treated at the TA-14 OB/OD thermal 
treatment units includes waste generated during research and development activities and 
processing and recovery operations at various TAs throughout LANL.  Information on the 
hazardous component of these wastes is provided in Section 3.0 of this Part B permit application. 
 
9.2.2TA-15 
The thermal treatment unit located near TA-15-184 may be used to treat solid and liquid hazardous 
explosive waste by OD.  The OD thermal treatment unit has a maximum treatment capacity of 500 
pounds of waste per detonation.  Waste that may be treated at the TA-15 OD thermal treatment 
unit includes waste generated during research and development activities and processing and 
recovery operations at various TAs throughout LANL.  Information on the hazardous component of 
these wastes is provided in Section 3.0 of this Part B permit application. 
 
9.2.3TA-36 
The thermal treatment unit located at TA-36 adjacent to TA-36-8 is used to treat solid and liquid 
hazardous explosive waste by OD.  The OD thermal treatment unit has a maximum treatment 
capacity of 2,000 pounds of waste per detonation.  Waste that may be treated at the TA-36 OD 
thermal treatment unit includes waste generated during research and development activities and 
processing and recovery operations at various TAs throughout LANL.  Information on the 
hazardous component of these wastes is provided in Section 3.0 of this Part B permit application. 
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9.2.4TA-39 
The thermal treatment units located at TA-39 adjacent to TA-39-6 and TA-39-57 are used to treat 
hazardous explosive waste by OD.  Each OD thermal treatment unit has a maximum treatment 
capacity of 1,000 pounds of waste per detonation.  Hazardous waste that may be treated at the 
TA-39 OD thermal treatment units includes waste generated during research and development 
activities and processing and recovery operations at various TAs throughout LANL.  Information on 
the hazardous component of these wastes is provided in Section 3.0 of this Part B permit 
application. 
 
9.3REMOVAL OF WASTE 
Prior to the initiation of closure activities, wastes will be treated at or removed from the OB/OD 
thermal treatment unit to be closed.  If removal is required, the wastes will be transported to an 
active, permitted treatment unit in accordance with the most current and approved applicable SOPs 
(e.g., DX-16:SOP 1.9).  See Section 4.5 for procedures regarding removal of residues.  
Containers and packaged waste may be removed from the unit manually or with container-handling 
equipment, depending on the size, shape, and weight of the container.  Flatbed trucks or trailers 
may be used for transport of the wastes.  Appropriate shipping papers will accompany the wastes 
during transport.  Remaining hazardous wastes will be moved to an approved on-site storage unit 
or to an off-site permitted treatment, storage, and disposal facility. 
 
9.4CLOSURE AND DECONTAMINATION PROCEDURES 
To the extent possible, contaminated structures and equipment associated with a OB/OD thermal 
treatment unit to be closed will be decontaminated (if necessary) and removed.  Structures, 
equipment, and media that cannot be decontaminated will be containerized and managed in 
compliance with appropriate regulations.  Sampling conducted during closure and 
decontamination procedures will be done in accordance with quality assurance/quality control 
(QA/QC) procedures (see Section 9.1.8 of the LANL General Part B).  Before proceeding with 
closure activities, the OB/OD thermal treatment unit and associated structures and equipment will 
be surveyed for radiological contamination, if necessary, and a thorough visual inspection will be 
conducted for unexploded explosive scrap.  Personal protective equipment (PPE) and monitoring 
requirements will be determined by LANL's Health Physics Operations (ESH-1) and Industrial 
Hygiene and Safety (ESH-5) Groups, and groups within the Dynamic Experimentation (DX) 
Division (for explosives handling) following the initial field inspection.  Radiation and chemical 
monitoring will occur throughout closure activities, as appropriate.  If any contamination is found, 
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the contaminated material will be decontaminated (if possible) or containerized and taken to an 
approved storage location at LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1, ESH-5, and 
DX, and will follow good hygiene practices to protect themselves from exposure to hazardous 
waste.  The level of PPE required will depend upon the levels of radiological and/or chemical 
contamination detected, if any.  If ESH-1, ESH-5, and DX surveys do not indicate detectable 
contamination levels, minimum PPE requirements will consist of coveralls, steel-toed footwear, and 
safety glasses or face shields.  If an overhead danger is present, a hard hat will be worn.  Workers 
involved in closure activities will be required to have training and medical monitoring.  
Contaminated PPE will either be decontaminated or managed in compliance with appropriate 
regulations. 
 
Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 
parameters listed in Table 9-2, as appropriate, to provide a baseline for decontamination 
verification.  Structures and equipment at the OB/OD thermal treatment unit requiring 
decontamination will be wiped down with wash water solution.  Mops and/or sponges will be used 
to minimize the amount of liquid waste generated as a result of decontamination activities.  The 
washdown solution will be contained using portable berms and/or other containment structures and 
equipment, as appropriate.  Wash water generated from equipment decontamination activities will 
be contained by the portable berms and/or containment structures. 
 
Used wash water will be collected and transferred to appropriate containers and sampled for the 
parameters listed in Table 9-2, as appropriate.  The wash cycles will continue until the structures 
and equipment at the OB/OD thermal treatment unit have been cleaned to established levels (see 
Section 9.6).  The used wash water will be managed appropriately in accordance with LANL policy. 
 
Prior to the initiation of closure activities, background soil samples will be collected in the vicinity of 
the OB/OD thermal treatment unit and analyzed for the parameters listed in Table 9-2, as 
appropriate.  After the structures and equipment have been decontaminated (if possible), 
removed, and managed, as appropriate, a statistically representative number of soil samples will be 
collected in the vicinity of the OB/OD thermal treatment unit and analyzed for the parameters listed 
in Table 9-2, as appropriate.  Samples will be collected to a depth of 6 inches and will be spaced to 
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ensure that samples are representative of the entire area covered by the OB/OD thermal treatment 
unit.  Soil sampling will be conducted by the methods described in Section 9.2 of the LANL General 
Part B.  Samples will be analyzed for the parameters listed in Table 9-2, as appropriate.  If 
contamination is found in any of the soil samples as a result of treatment activities, the 
contaminated soil will be removed to statistically significant levels based on concentrations in the 
background soil samples. 
 
9.5DECONTAMINATION EQUIPMENT 
Prior to use, reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will be collected and analyzed in accordance with 
QA/QC procedures (see Section 9.1.8 of the LANL General Part B).  Reusable protective clothing, 
tools, and equipment used during closure activities will be scraped as necessary to remove any 
residue and cleaned with wash water.  Residue and disposable or reusable equipment that cannot 
be decontaminated will be containerized and managed as appropriate for the waste type.  Used 
wash water will be collected and analyzed for the parameters listed in Table 9-2 and managed 
appropriately in accordance with LANL policy. 
 
9.6DECONTAMINATION VERIFICATION 
Sufficient sampling and analysis will be required to demonstrate that hazardous waste or hazardous 
waste residue is not present at the site after closure.  Two samples of clean wash water squeezed 
from mops and/or sponges prior to use will be collected before initial washdowns of the various 
equipment and structures associated with the OB/OD thermal treatment unit.  The samples will be 
analyzed for the applicable parameters listed in Table 9-2 to provide baseline data for 
decontamination verification.  Analytical procedures will conform to methods found in the U.S. 
Environmental Protection Agency (EPA) "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," (SW-846) (EPA, 1986a).  Used wash water will also be analyzed for 
the applicable parameters listed in Table 9-2.  Used wash water will be considered contaminated if 
it shows a significant increase (i.e., determined using statistical methods defined in SW-846) in the 
analytical parameters over the clean wash water.  If subsequent washdowns are deemed 
necessary, an additional sample of clean wash water squeezed from mops and/or sponges prior to 
use will be taken for each additional washdown event. 
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Successful decontamination meets one of the following criteria: 
 
·No detectable hazardous waste or hazardous constituents from treatment activities are found in 

the final sample. 
 
·Detectable hazardous waste or hazardous constituents from treatment activities in the final sample 

are removed to statistically significant levels based on baseline concentrations in the clean 
wash water or established background soil data. 

 
·Detectable hazardous waste or hazardous constituents from treatment activities in the final sample 

are at or below levels agreed upon with the New Mexico Environment Department. 
 
If detectable hazardous waste or hazardous constituent concentrations from treatment activities do 
not significantly decrease after several washdowns, LANL will amend this closure plan to address 
appropriate closure procedures or post-closure care requirements pursuant to 20 NMAC, 4.1, 
Subpart V, 264.117 through 264.120, revised November 1, 1995. 
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 Table 9-1 
 
 Closure Schedule for the Open Burning/Open Detonation Units 
 

 
Activity 

Maximum Time 
Requireda 

Let contract request for proposals 
 

-90 Days 

Notify the New Mexico Environment Department (NMED) 
 

-45 Days 

Receive proposals 
 

-30 Days 

Select contractor and award contract 
 

-10 Days 

Collect background samples (if appropriate) 
 

-5 Days 

Final treatment of waste 
 

Day 0 

Begin closure activities (perform washdown of structures and/or equipment) 
 

Day 10 

Perform initial sampling of the waste management unit 
 

Day 15 

Analyze samples 
 

Day 45 

Perform additional washdown (if necessary) 
 

Day 50 

Perform additional sampling (if necessary) 
 

Day 60 

Analyze samples (if necessary) 
 

Day 90 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 
 

Day 120 

Verify decontamination 
 

Day 150 

Submit final report to NMED 
 

Day 180 

 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously and/or may not require the maximum time listed. 
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 Table 9-2 
 

Analytical Parameters and Test Methods for the Open Burning/Open Detonation Units 
 

Parameter Test Method Referencea 
Ignitability Pensky-Martens closed-cup method (L, S) SW1010 

(L, S) ASTM D93-80 
 

Reactivity Test method to determine hydrogen cyanide (HCN) 
    released from waste 
Test method to determine hydrogen sulfide (H2S) 
    released from waste 
 

(L,S) HCN Test Method SW, 
Section 7.3 
(L, S) H2S Test Method, SW, 
Section 7.3 

Corrosivity Electrometric (pH of aqueous solution) (L) SW9040B 
 

Toxicity characteristic Toxicity characteristic leaching procedure (TCLP) extraction (S) SW1311 
 

Metals Graphite furnace atomic absorption (AA) spectroscopy, 
    gaseous hydride AA, or direct aspiration AA 

 

     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

 
 
 
 
 
 
 
Manual cold-vapor technique 

(L,S) SW7060A, SW7061A 
(L,S) SW7080A, SW7081 
(L,S) SW7130, SW7131A 
(L,S) SW7190, SW7191 
(L,S) SW7420, SW7421 
(L,S) SW7740, SW7741A 
(L,S) SW7760A, SW7761 
(L) SW7470A, (S) SW7471A 
 

Volatile organics Gas chromatography/mass spectrometry (GC/MS) 
GC/MS capillary column technique 

(L,S) SW8240B 
(L,S) SW8260A 
 

Semivolatile organics GC/MS 
GC/MS capillary column technique 

(L,S) SW8250A 
(L,S) SW8270B 
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Parameter Test Method Referencea 
Organochlorine pesticides TCLP extraction and GC (L,S) SW8080A 

 
Chlorinated herbicides  (L,S) SW8150B 

 
Total metalsb Acid digestion 

Inductively coupled plasma emission 
  spectroscopy 
 

(L) SW3010A, (S) SW3050A 
(L,S) SW6010A 

     Arsenic 
     Barium 
     Beryllium 
     Cadmium 
     Chromium 
     Lead 
     Nickel 
     Selenium 
     Silver 
     Thallium 
     Zinc 
     Mercury 

 
 
 
 
 
 
 
 
 
 
 
Manual cold-vapor technique 

(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L) SW7470A, (S) SW7471A 
 

Free liquids Paint Filter Liquids Test (S) SW9095 
 
a"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
bSee also atomic absorption methods. 
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 10.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
This section describes selected solid waste management units (SWMU) that have been identified in 
Technical Area (TA) 14, TA-15, TA-36, and TA-39 at Los Alamos National Laboratory (LANL).  
Because these TAs encompass large areas and contain a large number of or widely distributed 
SWMUs, this section addresses only those SWMUs that may reasonably be expected to potentially 
impact the units included in this Part B permit application.  Information on the remaining SWMUs in 
these TAs is contained in Revision 1.0 of LANL's "Solid Waste Management Units Report" (LANL, 
1990), hereinafter referred to as the 1990 SWMU Report, and in the Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) work plans for the various operable units 
encompassing these TAs (see Section 10.1).  The information in this section is being submitted in 
response to regulatory requirements in the New Mexico Administrative Code, Title 20, Chapter 4, 
Part 1 (20 NMAC 4.1), Subpart IX, 270.14(d), revised November 1, 1995. 
 
LANL uses the definition of a SWMU presented in "Module VIII:  Special Conditions Pursuant to 
the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, 
EPA I.D. NM0890010515" (U.S. Environmental Protection Agency [EPA], 1994b), hereinafter 
referred to as Module VIII.  This definition states that SWMUs are "any discernible unit at which 
solid wastes have been placed at any time, irrespective of whether the unit was intended for the 
management of solid or hazardous waste.  Such units include any area at or around a facility at 
which solid wastes have been routinely and systematically released." 
 
10.1SWMU DESCRIPTIONS 
Several types of SWMUs are present in TA-14, TA-15, TA-36, and TA-39.  These SWMUs include 
those identified for corrective actions in Module VIII, as modified following a Class III permit 
modification effective May 19, 1994; SWMUs that are active hazardous waste management units; 
and SWMUs identified in the 1990 SWMU Report.  Descriptions of the SWMUs are presented in 
the following sections.  These descriptions were compiled from the "RFI Work Plan for Operable 
Unit 1085" (LANL, 1994a); from the "RFI Work Plan for Operable Unit 1086" (LANL, 1993a); from 
the "RFI Work Plan for Operable Unit 1130" (LANL, 1993b); from the "RFI Work Plan for Operable 
Unit 1132" (LANL, 1993c); and from the 1990 SWMU Report.  Brief unit and waste descriptions are 
also provided in Table 10-1.  Figures 10-1 through 10-4 show the locations of the selected SWMUs 
at TA-14, TA-15, TA-36, and TA-39, respectively. 
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10.1.1TA-14 SWMUs 
SWMUs at TA-14 and in the vicinity of the TA-14 open burning/open detonation (OB/OD) thermal 
treatment units include pullboxes, firing sites, a burning area, storage areas, a burn cage, a sump, 
and a septic system. 
 
10.1.1.1Pullboxes 
SWMU Nos. 14-001(a-e) are small structures referred to as pullboxes or pits.  Each pullbox 
measures 26- by 32- by 32-inches and contains a capacitor discharge unit used to initiate a 
detonation (LANL, 1994a).  SWMU Nos. 14-001(a-e) are associated with structures TA-14-25,  
TA-14-26, TA-14-27, TA-14-28, and TA-14-29, respectively.  Waste materials potentially present 
in or near the pullboxes include various types of explosives, lead, uranium, strontium-90, and 
beryllium (LANL, 1990). 
 
10.1.1.2Firing Sites 
A firing site [SWMU No. 14-001(g)] is located approximately 75 feet south of structure TA-14-23 
(i.e., the control building) at TA-14.  The firing area was constructed in 1964 and consists of a 
three-sided blast shield and a concrete pad.  The concrete pad measures six feet square by 
two feet thick and is overlain with a neoprene shock pad and a 4.5-inch-thick steel plate.  Several 
inches of sand cover the entire pad assembly (LANL, 1994a).  Waste materials currently managed 
or potentially present at this SWMU include various types of explosives, lead, beryllium, 
strontium-90, and uranium (LANL, 1990). 
 
SWMU No. 14-002(c) is a former firing site control building (TA-14-5) constructed in 1944.  The 
control building measures 11- by 18- by 10-feet; the site originally had a concrete bunker and 
0.5-inch steel plate (LANL, 1994a).  Two firing pads [SWMU Nos. 14-002(d) and 14-002(e)] are 
associated with TA-14-5 and are located south of the building, approximately 35 feet apart.  
Explosives testing on each of the pads was controlled from TA-14-5.  Explosives testing at the site 
ceased in 1961 and the building was converted to a storage building.  From 1980 until 1985, the 
area was the site of slow combustion experiments conducted in a 5-foot-diameter metal sphere 
(LANL, 1994a).  The site has not been used since 1985.  Potential contaminants may include 
various types of explosives as well as lead, uranium, and beryllium (LANL, 1990).  SWMU 
Nos. 14-002(c-e) are identified in Module VIII. 
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10.1.1.3Burning Area 
An inactive trash burning area [SWMU No. 14-003] is located approximately 600 feet east of 
TA-14-23 (LANL, 1994a).  This SWMU consists of an open dirt area surrounded by a 4.5-foot-high, 
horseshoe-shaped berm.  The area was used in the 1950s and 1960s to burn 
explosives-contaminated materials (LANL, 1990; LANL, 1994a).  Soil samples collected from the 
area indicate the presence of various metals, including barium and beryllium, as well as cesium-137 
(LANL, 1990). SWMU No. 14-003 is identified in Module VIII. 
 
10.1.1.4Storage Areas 
Satellite accumulation areas are or were located at TA-14-22, TA-14-23, and TA-14-35 and have 
been designated as SWMU Nos. 14-004(a), 14-004(b), and 14-004(c), respectively.  These areas 
are or were used to store scrap explosives and explosives-contaminated items.  SWMU 
No. 14-004(b) is identified in Module VIII.  Currently, satellite accumulation areas at TA-14-23 are 
located in Room 104 and outside along the west wall of the building. 
 
10.1.1.5Burn Cage 
A burn cage is located near Firing Mound 3 at TA-14 and is identified as SWMU No. 14-005 in 
Module VIII.  The unit consists of an approximately 2.5-foot-wide, semicircular piece of 
0.25-inch-thick steel with a wire mesh door and wire mesh top and bottom.  The burn cage is 
approximately 3 feet tall and is situated on a steel burn tray.  The burn cage has a capacity of 
approximately 3 cubic feet and is used to burn paper and small laboratory equipment contaminated 
with explosives (LANL, 1994a).  This OB thermal treatment unit currently operates under the 
requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995, and is one of the units for 
which this Part B permit application is being submitted. 
 
10.1.1.6Sump 
A sump, an associated drainline, and an unpermitted outfall area serving TA-14-23 have been 
designated as SWMU No. 14-006 in Module VIII.  The sump is constructed of steel and concrete 
and measures approximately 4.5 feet wide, 8.3 feet long, and 4.8 feet deep.  The sump, which is 
now plugged, was formerly used to filter small pieces of explosives from liquid discharged through a 
drain in TA-14-23.  The drainline extends approximately 20 feet from the building and drains down 
an embankment.  Currently, the only discharge to the outfall is rainwater.  The sump, filter, and 
drain may be contaminated with explosives (LANL, 1994a). 
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10.1.1.7Septic System 
A septic system is located in the central part of TA-14 and formerly served TA-14-6.  The septic 
tank (TA-14-19) was installed in October 1944 and is constructed of reinforced concrete.  It 
measures 4- by 7- by 6-feet and has a capacity of 640 gallons.  The septic tank was connected to 
an overflow drainline that extended 130 feet from the building and drained into a ditch.  In 1988, a 
leach field was installed replacing the drainline.  Waste materials suspected or known to have 
been managed at the unit include photographic darkroom chemicals (e.g., organics, silver, cyanide) 
and sanitary effluents (LANL, 1994a).  The septic tank was disconnected from TA-14-6 in 1992 
and remains inactive.  The unit is identified as SWMU No. 14-007 in Module VIII. 
 
10.1.2TA-15 SWMUs 
SWMUs at TA-15 and in the vicinity of the TA-15 OD thermal treatment unit include firing sites, 
septic systems, underground storage tanks, and drainlines and outfalls. 
 
10.1.2.1Firing Sites 
An active firing site is located near TA-15-184.  The firing site consists of a chamber (TA-15-184), 
related equipment in a building complex, and a firing pad.  The firing pad is comprised of a 12- by 
24- by 0.5-foot steel pad and two bunkers that are used to temporarily stage scrap explosives 
awaiting detonation.  This OD thermal treatment unit operates under the requirements of 20 NMAC 
4.1, Subpart VI, revised November 1, 1995, for treatment of hazardous explosive waste and is one 
of the units for which this Part B permit application is being submitted.  Potential hazardous 
constituents at the TA-15-184 firing site include barium, lead, mercury, depleted uranium, thorium, 
beryllium, and gallium.  The firing pad and chamber are designated as SWMU Nos. 15-003 and 
15-006(a), respectively, in the 1990 SWMU Report and in Module VIII. 
 
Firing Site H [SWMU No. 15-004(h)] is an inactive firing site located in TA-15.  In operation from 
1948 until around 1953, Firing Site H was typically used for large-scale explosives tests.  Potential 
constituents at this SWMU include uranium-238, beryllium, lead, and residual explosive material 
(LANL, 1993a). 
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10.1.2.2Septic Systems 
A septic system (TA-15-205), comprised of a 610-gallon septic tank and associated plumbing, 
serves TA-15-184.  The unit is identified in the 1990 SWMU Report and in Module VIII as SWMU 
No. 15-009(g).  The septic system manages sanitary waste but may have also received mixed 
waste. 
 
A drain connected to a sanitary sewer system serves the camera firing point at TA-15-92.  This 
drain is identified in the 1990 SWMU Report and in Module VIII as SWMU No. 15-010(c).  The unit 
was originally described as a septic system; however, more recent information suggests that the 
unit is actually a storm drain.  The materials managed at this unit are unknown. 
 
10.1.2.3Underground Storage Tanks 
A 1,036-gallon underground storage tank (TA-15-192) was located at TA-15.  The tank, which 
contained propane, was relocated to TA-49 in December 1959.  It is not known whether the tank 
leaked while located in TA-15 (LANL, 1993a).  In the 1990 SWMU Report, the tank is designated 
as SWMU No. 15-013(a). 
 
An additional underground storage tank (TA-15-287) was formerly located just north of TA-15-184.  
The 15,000-gallon tank was used to store mineral oil; the tank was removed in October 1992.  Soil 
sampling conducted after the tank's removal indicated the presence of total petroleum 
hydrocarbons at concentrations below 15 parts per million (LANL, 1993a).  In the 1990 SWMU 
Report and in Module VIII, the unit is designated as SWMU No. 15-013(b). 
 
10.1.2.4Drainlines and Outfalls 
A drainline that serves a cooling tower (TA-15-202) is identified as SWMU No. 15-014(l) in the 1990 
SWMU Report and in Module VIII.  The drainline, located at the base of the cooling tower, drains 
cooling water into Water Canyon via a permitted outfall.  A second drainline [SWMU 
No. 15-014(d)] is located south of TA-15-185.  Hazardous constituents are not anticipated in either 
of these drainlines (LANL, 1993a). 
 
An outfall [SWMU No. 15-014(e)] is located approximately 20 feet south and 6 feet east of the 
southeast corner of TA-15-184.  The unit is connected via a 6-inch vitrified clay pipe to basement 
floor drains in TA-15-184 and drains through a 12-inch corrugated metal pipe into Water Canyon.  
Hazardous constituents are not expected at this outfall (LANL, 1993a). 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 10-6 

 
10.1.3TA-36 SWMUs 
SWMUs at TA-36 and in the vicinity of the TA-36 OD thermal treatment unit include firing sites, 
storage areas, and waste storage containers. 
 
10.1.3.1Firing Sites 
Two firing sites have been designated as SWMUs at TA-36.  Constructed in 1950, the Meenie 
Firing Site is located at the headwaters of Fence Canyon.  The Meenie Site is comprised of a 
magazine building, a control bunker, and an impact area and has been used for extensive gun 
testing (LANL, 1993b).  Potential constituents at the Meenie Site may include depleted uranium, 
various heavy metals, plastics, explosives, and various other chemicals.  This active firing site is 
identified in the 1990 SWMU Report as SWMU No. 36-004(b). 
 
An additional firing site is also located at TA-36-8.  The TA-36-8 firing site [SWMU No. 36-004(c)] 
was constructed in 1950 and is located approximately 800 feet south of the Meenie Site.  This 
active firing site has been used for armor-piercing experiments involving the use of various metal 
penetrators (LANL, 1993b).  The site may also operate under the requirements of 20 NMAC 4.1, 
Subpart VI, revised November 1, 1995, for OD thermal treatment of hazardous waste, scrap 
explosives, and unstable gas cylinders and is one of the units for which this Part B permit 
application is being submitted.  Potential contaminants at the TA-36-8 site are the same as those 
described above for the Meenie Site. 
 
10.1.3.2Storage Areas 
A surface storage area, known as the Boneyard, is located near TA-36-7.  The Boneyard is an 
undeveloped area measuring approximately 500- by 300-feet that was used from the late 1970s 
until the late 1980s for storage of large waste items that had been used in explosives testing.  
Waste items stored at the Boneyard included metal drums, cans, cylinders, and scrap metals such 
as lead sheets, copper, uranium-contaminated steel, and iron.  The Boneyard was extensively 
cleaned up in response to a 1986 field survey and is now used to store nonwaste items (LANL, 
1993b).  It is identified in the 1990 SWMU Report and in Module VIII as SWMU No. 36-005. 
 
10.1.3.3Waste Storage Containers 
Active satellite waste storage containers at TA-36 are located inside Buildings 5, 7, and 8 and at a 
firing site near TA-36-8.  The units are designated as SWMU Nos. 36-007(b), 36-007(c), 



 Document: LANL OB/OD Part B  
 Revision No.: 1.0  
 Date: October 1997  
 

 

 
 
 10-7 

36-007(d), and 36-007(f), respectively, in the 1990 SWMU Report.  Each waste storage container 
consists of a small corrugated cardboard box lined with plastic.  The boxes are used to store small 
quantities (less than 5 gallons) of explosives-contaminated solid waste items until the waste is 
treated (LANL, 1993b). 
 
10.1.4TA-39 SWMUs 
SWMUs at TA-39 and in the vicinity of the TA-39 OD thermal treatment units include storage areas 
and firing sites. 
 
10.1.4.1Storage Areas 
A storage area [SWMU No. 39-002(b)] is located on a concrete pad outside of TA-39-6.  The area 
measures approximately 5 feet square and has been used since 1953 to store small quantities of 
contaminated paper materials.  Chemical contaminants include waste solvents, such as ethanol, 
acetone, trichloroethane, and copper sulfate; transformer oil; vacuum grease; and photographic 
wastes.  Waste materials are not currently stored in this area and there is no evidence of spills or 
leaks (LANL, 1993c). 
 
SWMU No. 39-002(d) is a storage area located outside of TA-39-57.  The area consists of a gravel 
pad that has been used since the 1980s to store the same type of wastes described above (LANL, 
1993c).  Spills or leaks in the area have not been observed or documented.  Waste materials are 
not currently stored in this area. 
 
A storage area [SWMU No. 39-002(f)] is associated with TA-39-88.  The storage area, which is 
located on an asphalt driveway adjacent to the building, has been used since the 1980s to store 
small volumes of waste solvents, such as ethanol, acetone, trichloroethane, and copper sulfate; 
transformer oil; vacuum grease; and photographic wastes.  Spills or leaks in the area have not 
been observed or documented.  Waste materials are not currently stored in this area (LANL, 
1993c). 
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10.1.4.2Firing Sites 
TA-39 contains one inactive and four active firing sites that have been designated as SWMU 
Nos. 39-004(a-e) in Module VIII and are associated with structures TA-39-7, TA-39-8, TA-39-6, 
TA-39-57, and TA-39-88, respectively.  The firing sites associated with Buildings 7, 8, and 6 were 
established in 1953; the firing site associated with Building 57 was established in 1958; and the 
firing site associated with Building 88 was established in 1978.  With the exception of SWMU 
No. 39-004(b), all of the firing sites are active.  Operations at SWMU No. 39-004(b) were 
discontinued in 1980 for safety reasons (LANL, 1993c).  Each of the active firing sites consists of 
an open, sand-covered area surrounded by steep canyon walls which serve to attenuate most of 
the blast.  The pads range in size from approximately 500 to 7,700 square feet.  Waste materials 
managed at the sites include uranium, mercury, lead, beryllium, and in the past, dielectric oil 
containing polychlorinated biphenyls (LANL, 1990).  Residual explosives are also likely on and 
around the firing pads. 
 
Two of the firing sites [SWMU Nos. 39-004(c) and 39-004(d)] are active hazardous waste 
management units operating under the requirements of 20 NMAC 4.1, Subpart VI, revised 
November 1, 1995, and are two of the OD thermal treatment units for which this Part B permit 
application is being submitted. 
 
10.2RELEASES 
Some of the SWMUs listed in Table 10-1 are known or are suspected to have released hazardous 
waste or hazardous constituents.  According to the 1990 SWMU Report, the firing sites at TA-14 
[SWMU Nos. 14-001(f) and (g)] have resulted in the release of explosives to the surrounding areas.  
Uranium has also been detected in these areas (LANL, 1990). 
 
The decommissioned firing site at TA-14 [SWMU Nos. 14-002(c-e)] is suspected to have released 
hazardous (e.g., explosives, metals) and radioactive materials to the surrounding area although the 
extent of contamination has not been adequately determined (LANL, 1994a; LANL, 1990). 
 
Soil samples collected from the trash burning area [SWMU No. 14-003] indicate the presence of 
various metals, including barium and beryllium, as well as cesium-137 (LANL, 1990).  The area is 
also suspected of being contaminated with explosives residues (LANL, 1994a).  It is unknown 
whether contaminants have migrated beyond the area (LANL, 1990). 
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Samples of ash collected from the burn cage at TA-14 [SWMU No. 14-005] revealed the presence 
of heavy metals, polynuclear aromatic hydrocarbons, and radionuclides (e.g., cesium-137).  It is 
not known whether the area around the burn cage is contaminated (LANL, 1990). 
 
Soil in the area of the sump, drainline, and outfall at TA-14-23 [SWMU No. 14-006] is suspected to 
have been contaminated with explosives, although the extent of contamination has not been 
ascertained. 
 
Barium is known to have been released from SWMU No. 15-003, although the extent of 
contamination is not known.  Analyses of soil samples collected from various locations within the 
hazard radius of Firing Site H [SWMU No. 15-004(h)] indicate the presence of barium, beryllium, 
lead, and total uranium above instrument detection limits (LANL, 1993a). 
 
Explosives testing conducted at TA-15-184 [SWMU Nos. 15-003 and 15-006(a)] has resulted in the 
deposition of explosives residues in the soil surrounding the facility (LANL, 1993a).  Two firing sites 
at TA-36 [SWMU Nos. 36-004(b) and (c)] are also reasonably expected to have released 
explosives residues, although the nature and extent of contamination, if any, has not been 
adequately determined. 
 
Samples collected from the Boneyard [SWMU No. 36-005] indicate the presence of various metals 
(e.g., chromium, lead, silver, and copper) and radioactive isotopes (e.g., thorium-232, uranium 
isotopes, potassium-40, and cesium-137).  Explosives residues and shrapnel from the two firing 
sites at TA-36 are also present at the Boneyard (LANL, 1993b). 
 
Explosives testing conducted at the firing sites at TA-39 [SWMU Nos. 39-004(a-e)] has most likely 
resulted in the deposition of explosives residues and heavy metals (e.g., uranium, mercury, lead, 
beryllium) in the soil surrounding each of the firing areas.  The nature and extent of contamination, 
if any, has not been adequately determined. 
 
10.2.1Characterization of Releases 
Potential releases from SWMUs, if any, are described in the 1990 SWMU Report and in the various 
RFI Work Plans.  The descriptions include the material released and the nature of the release.  
However, because of the nature of the releases, the exact volume released is not known.  The 
timing of the releases can only be estimated by the period of operation and sampling events. 
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10.2.2Corrective Actions 
Pursuant to 20 NMAC 4.1, Subpart V, 264.101(a), revised November 1, 1995, corrective actions 
are required only for releases of hazardous waste or hazardous constituents.  The SWMUs will be 
investigated and remediated, as necessary and with EPA and New Mexico Environment 
Department approval, during LANL Environmental Restoration Project corrective action activities.  
Corrective action at the any of the TAs discussed in this section will generally follow the 
RFI/Corrective Measures Study process. 
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 Table 10-1 
 
 Solid Waste Management Unit (SWMU) Descriptionsa 
 

 
SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

14-001(a) Pullbox A 26- by 32- by 32-inch pit 
associated with Technical 
Area 14, Building 25 
(TA-14-25) and used to house a 
capacitor discharge unit (CDU) 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(b) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-26 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(c) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-27 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(d) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-28 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(e) Pullbox A 26- by 32- by 32-inch pit 
associated with structure 
TA-14-29 and used to house a 
CDU 
 

Various types of explosives, lead, uranium, 
strontium-90, and beryllium 

14-001(g) Firing Site An active firing site located 
approximately 75 feet south of 
TA-14-23 used for open 
detonations (OD) involving 
explosives 
 

Various types of explosives, lead, beryllium, 
strontium-90, and uranium 

14-002(c)b Decommissioned 
firing site 

An 11- by 18- by 10-feet 
building (TA-14-5) that formerly 
served as the control building 
for firing pads [SWMU 
Nos. 14-002(d and e) 
 

Various types of explosives; possibly metals 
including lead, beryllium, and uranium 

14-002(d)b Decommissioned 
firing site 

One of two firing pads 
associated with TA-14-5 and 
formerly used for explosives 
testing 
 

Various types of explosives; possibly metals 
including lead, beryllium, and uranium 
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SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

14-002(e)b Decommissioned 
firing site 

One of two firing pads 
associated with TA-14-5 and 
formerly used for explosives 
testing 
 

Various types of explosives; possibly metals 
including lead, beryllium, and uranium 

14-003b Burning Area Bermed area approximately 
600 feet east of TA-14-23 and 
formerly used to burn 
explosives-contaminated 
materials 
 

Various metals, including barium and 
beryllium; and radionuclides 

14-004(a) Storage Area Satellite storage area located at 
TA-14-22 
 

Scrap explosives and 
explosives-contaminated items 

14-004(b)b Storage Area Satellite storage area located at 
TA-14-23 
 

Scrap explosives and 
explosives-contaminated items 

14-004(c) Storage Area Satellite storage area located at 
TA-14-35 
 

Scrap explosives and 
explosives-contaminated items 

14-005b Burn Cage An approximately 3-foot-tall 
steel and wire mesh unit 
situated on a steel burn tray 
 

Explosives-contaminated paper and 
laboratory equipment 

14-006b Sump A 4.5- by 8.3- by 4.8-foot steel 
and concrete sump, an 
associated drainline, and an 
outfall area serving TA-14-23 
 

Various components of the sump may be 
contaminated with explosives 

14-007b Septic System A 4- by 7- by 6-foot reinforced 
concrete septic tank system 
that formerly served TA-14-6 
 

Sanitary wastes and possibly photographic 
darkroom chemicals (e.g., organics, silver, 
cyanide) 

15-003b Firing Site A 12- by 24- by 0.5-foot steel 
pad and two bunkers 
associated with the TA-15-184 
firing site and used for OD 
involving explosives 
 

Barium, lead, mercury, depleted uranium, 
thorium, beryllium, gallium, and residual 
explosives 

15-004(h) Firing Site Inactive firing site located at 
TA-15 
 

Uranium-238, beryllium, lead, and residual 
explosives 

15-006(a)b Firing Site A chamber associated with the Barium, lead, mercury, depleted uranium, 
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SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

TA-15-184 firing site 
 

thorium, beryllium, gallium, and residual 
explosives 
 

15-009(g)b Septic system A 610-gallon septic tank and 
associated plumbing that 
serves TA-15-184 
 

Sanitary waste and possibly mixed waste 

15-010(c)b Drain A drain serving the camera 
firing point at TA-15-92 
 

Unknown 

15-013(a) Storage tank A 1,036-gallon underground 
storage tank (TA-15-192) that 
was relocated in 1959 
 

Propane 

15-013(b)b Storage tank A 15,000-gallon underground 
storage tank (TA-15-287) that 
was removed in 1992 
 

Mineral oil 

15-014(d) Drainline A drainline located near 
TA-15-184 
 

Nonhazardous water 

15-014(e) Outfall An outfall that receives wash 
water from floor drains located 
in TA-15-185 
 

Nonhazardous wash water 

15-014(l)b Drainline A drainline that drains cooling 
water from TA-15-202 into 
Water Canyon 
 

Cooling water 

36-004(b) Meenie Firing Site Active firing site located at the 
headwaters of Fence Canyon in 
TA-36 
 

Depleted uranium, heavy metals, plastics, 
explosives, and various chemicals 

36-004(c) Firing Site Active firing site in TA-36 
located approximately 800 feet 
south of the Meenie Site and 
used for armor-piercing 
experiments and for OD 
involving explosives 
 

Depleted uranium, heavy metals, plastics, 
explosives, and various chemicals 

36-005b Storage area A surface storage area located 
near TA-36-7 that was formerly 
used to store large waste items 

Metal drums and cans, cylinders, and scrap 
metals such as lead sheets, copper, 
uranium-contaminated steel, and iron 
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SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

used in explosives testing 
 

36-007(b) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located in TA-36-5 
 

Solid waste contaminated with explosives 

36-007(c) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located in TA-36-7 
 

Solid waste contaminated with explosives 

36-007(d) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located in TA-36-8 
 

Solid waste contaminated with explosives 

36-007(f) Waste storage 
container 

A small, plastic-lined, 
corrugated cardboard box 
located at a firing site near 
TA-36-8 
 

Solid waste contaminated with explosives 

39-002(b) Storage area An approximately 5- by 5-foot 
portion of a concrete pad 
outside of TA-39-6 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); transformer 
oil; vacuum grease; and photographic 
wastes 
 

39-002(d) Storage area Gravel pad located outside of 
TA-39-57 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); transformer 
oil; vacuum grease; and photographic 
wastes 
 

39-002(f) Storage area Portion of an asphalt driveway 
located outside of TA-39-88 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); transformer 
oil; vacuum grease; and photographic 
wastes 
 

39-004(a)b Firing Site A 500-square-foot area 
associated with TA-39-7 and 
used for explosives test 
detonations 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing 
polychlorinated biphenyls (PCB) 

39-004(b)b Firing Site A 1,500-square-foot area 
associated with TA-39-8 and 
formerly used for explosives 
test detonations; operations at 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing PCBs 
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this unit were discontinued in 
1980 
 

39-004(c)b Firing Site A 1,600-square-foot area 
associated with TA-39-6 and 
used for OD of explosives 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing PCBs 

39-004(d)b Firing Site A 1,590-square-foot area 
associated with TA-39-57 and 
used for OD of explosives 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing PCBs 

39-004(e)b Firing Site A 7,700-square-foot area 
associated with TA-39-88 and 
used for OD of explosives 
 

Residual explosives, uranium, mercury, lead, 
beryllium, and dielectric oil containing PCBs 

 
aInformation compiled from Los Alamos National Laboratory (LANL) 1990, "Solid Waste Management Units Report"; 

U.S. Environmental Protection Agency (EPA), 1994, "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous 
and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," effective date 
May 19, 1994; LANL, 1994, "RFI Work Plan for Operable Unit 1085"; LANL, 1993, "RFI Work Plan for Operable 
Unit 1086"; LANL, 1993, "RFI Work Plan for Operable Unit 1130"; and LANL, 1993, "RFI Work Plan for Operable 
Unit 1132." 

bSWMU is identified in EPA, 1994, "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste 
Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515". 
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 11.0  OTHER FEDERAL LAWS 
 
A discussion of federal laws, as required by the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1, Subpart IX, 270.3 and 270.14(b)(20), revised November 1, 1995, is provided in 
Section 11.0 of the Los Alamos National Laboratory General Part B. 
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 12.0  CERTIFICATION 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart IX, 
270.11(d), revised November 1, 1995, I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance with 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. 
 
 
 
 
    
Robert H. Day  Date Signed 
Division Director for Dynamic Experimentation Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
    
Dennis J. Erickson  Date Signed 
Division Director for Environment, Safety, and 
  Health Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
    
G. Thomas Todd  Date Signed 
Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 
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 Disclaimer 
 
The standard operating procedures (SOP) in this document are for informational purposes only.  
These SOPs are the most current available and are amended periodically. 
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 1.0  INTRODUCTION AND REVISED PART A PERMIT APPLICATION 
 
This permit application is submitted to the New Mexico Environment Department and to the 
U.S. Environmental Protection Agency (EPA), Region 6, to meet the requirements of the Resource 
Conservation and Recovery Act (RCRA), the New Mexico Hazardous Waste Act, and implementing 
regulations. 
 
This Part B permit application addresses the following waste units at Los Alamos National 
Laboratory (LANL): 
 
 •One flash pad, designated TA-16-387, for burning high explosives (HE)-contaminated 

equipment/materials. 
 
 •Two burn pads, designated TA-16-388 and TA-16-399, for burning HE solids. 
 
 •One burn tray, designated TA-16-394, for burning HE-contaminated oil/solvent mixtures. 
 
 •Two filter vessels, designated TA-16-401 and TA-16-406, for burning HE-contaminated 

sludges. 
 
 •One container storage area at Building 88, designated TA-16-88, for storage of hazardous 

and low-level mixed waste. 

 
The content of the Part B permit application follows the guidance provided in "RCRA Part B Permit 
Writers Guidance Manual for Department of Defense Open Burning/Detonation Units" (U.S. Army 
Environmental Hygiene Agency [AEHA], 1987).  An outline of the permit application with the 
citations of the regulations covered by each section is shown in Table 1-1. 
 
LANL is also including a revised Part A permit application for hazardous and mixed waste pursuant 
to the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 
270.72 and guidance from the Radioactive and Hazardous Waste Bureau.  This revised Part A 
permit application includes all of the general facility information that is required in a Part A permit 
application; however, the only unit-specific information is for the hazardous and mixed waste 
treatment and storage units at TA-16, listed above.  These units were previously identified in 
LANL's "RCRA Part A Permit Application for Mixed Waste", January 1991 (LANL, 1991) and 
LANL's "RCRA Part B Permit Application", Revision 4.1, November 1988 (LANL, 1988), which 
includes the Part A permit application for hazardous waste.  This Part A permit application is 
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included in this section as Attachment 1-1, and is referred to in the Part B permit application as the 
"TA-16 Part A permit application." 
 
LANL is a multidisciplinary laboratory (EPA No. NM0890010515) owned by the U.S. Department of 
Energy (DOE), and operated jointly by DOE and the University of California.  The principal mission 
of LANL is the design and development of weapons for the nation's nuclear arsenal; however, 
considerable research and development is directed toward the development of the peaceful uses of 
nuclear energy including research on controlled thermonuclear reactions, fission reactors, nuclear 
safeguards, laser fusion, and medium-energy physics.  Extensive basic research in physics, 
chemistry, metallurgy, mathematics and computers, earth sciences, and electronics supports these 
efforts.  Biomedical and environmental research includes programs in molecular biology, 
radiobiology, cancer therapy, radiology, and industrial hygiene.   
 
An outline of the permit application with citations of the regulations covered by each section is given 
in Table 1-1.  All regulatory citations in this application reference 20 NMAC 4.1, which incorporates, 
with a few minor exceptions, Title 40 of the Code of Federal Regulations, Parts 260–270. 
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 Table 1-1 
 
 Regulatory References and 
 Corresponding Permit Application Location 
 

RCRAa Regulatory Reference   
20 NMAC 4.1,b 

Subpart IX 
(40 CFR, Part 270) 

20 NMAC 4.1, 
Subpart V 

(40 CFR, Part 264) 

Description of Requirement Location in Permit 
Application 

270.10(a) -- Permit application 1.0 
270.10(g)(1) -- Updating permit applications 1.0 
270.11(a) -- Signatories 12.0 
270.11(d) -- Certification 12.0 
270.13 -- Contents of Part A permit application Part A 
270.13(a) --    Activities conducted Part A 
270.13(b) --    Name, mailing address, and  

   location 
Part A 

270.13(c) --    Principal SIC codes Part A 
270.13(d) --    Operator information Part A 
270.13(e) --    Owner information Part A 
270.13(f) --    Whether located on Indian land Part A 
270.13(g) --    New or existing facility Part A 
270.13(h) --    Scale drawing and photographs Part A 
270.13(I) --    Description of waste processes Part A 
270.13(j) --    Specification, quantity hazardous 

   waste 
Part A 

270.13(k) --    List of permits and construction  

   approved 

Part A 

270.13(l) --    Topographic maps Part A 

270.13(m) --    Description of nature of business Part A 

270.14(b)(1) -- General facility description 2.0 

270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 

270.14(b)(3) 264.13(b) Waste analysis plan 3.0 

 264.13(b) Parameters and rationale 3.0 

 264.13(b) Test methods 3.0 

 264.13(b) Sampling methods 3.0 

 264.13(b) Frequency of analyses 3.0 

270.14(b)(4) 264.14 Security procedures and equipment 5.1 

270.14(b)(5) 264.15(b) Inspection requirements 6.0 
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RCRAa Regulatory Reference   
20 NMAC 4.1,b 

Subpart IX 
(40 CFR, Part 270) 

20 NMAC 4.1, 
Subpart V 

(40 CFR, Part 264) 

Description of Requirement Location in Permit 
Application 

 264.174 Inspections 6.2 

270.14(b)(7) 264 Subpart D Contingency plan 7.0 

 264.51 Contingency plan design and implementation 7.0 and 7.3.1 

 264.52 Contingency plan content 7.0 

 264.53 Contingency plan copies 7.1 

 264.54 Contingency plan amendment 7.13 

 264.55 Emergency coordinator 7.1.1 

 264.56 Emergency procedures 7.3 -7.12 

270.14(b)(8) 264 Subpart C Preparedness and prevention 5.2 

 264.31 Design and operation of facility 5.0 

 264.32 Required equipment 5.2 and 5.3 

 264.33 Testing and maintenance of equipment 5.2 

 264.34 Communications/alarm system 7.2 

 264.35 Required aisle space 5.2.4 

 264.37 Arrangements with local authorities 5.5, 7.1.5, and 7.1.7 

270.14(b)(9) 264.17 Prevention of accidental ignition or reaction 5.4 

270.14(b)(10) -- Traffic pattern, volume, and controls 2.3 

270.14(b)(11)(i) & (ii) 264.18(a) Seismic standard 2.2.1 

270.14(b)(11)(iii) 264.18(b) Floodplain standard 2.2.2 

270.14(b)(12) 264.16 Personnel training 8.0 

270.14(b)(13) 264 Subpart G Closure and post-closure plans 9.0 

 264.111 Closure performance standard 9.1.1 

 264.112(a) & (b) Written content of closure plan 9.2 -9.4 

 264.112(c) Amendment of closure plan 9.1.4 

 264.112(d) Notification of partial and final closure 9.1.2 
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RCRAa Regulatory Reference   
20 NMAC 4.1,b 

Subpart IX 
(40 CFR, Part 270) 

20 NMAC 4.1, 
Subpart V 

(40 CFR, Part 264) 

Description of Requirement Location in Permit 
Application 

 264.112(e) Removal of wastes and 

decontamination/dismantling of equipment 

9.2 and 9.3 

 264.113 Time allowed for closure 9.1.3 

 264.114 Disposal/decontamination 9.2 and 9.3 

 264.115 Certification of closure 9.1.6 

 264.117 Post-closure care and use of property 9.1.10 

 264.120 Certification of post-closure 9.1.10 

 264.178 Closure of containers/storage areas 9.2 

270.14(b)(19)(i)(vi)(vii) 

& (x) 

-- Topographic maps 2.1.3 

270.14(b)(19)(ii) 264.18(b) 100-year floodplain 2.2.2 

270.14(b)(19)(iii) -- Surface waters 2.1.4 

270.14(b)(19)(iv) -- Land use 2.1.6 

270.14(b)(19)(v) -- Wind rose 2.1.5 

270.14(b)(19)(viii) 264.14(b) Access control 5.1 

270.14(b)(19)(ix) -- Wells 2.1.4 

270.14(b)(19)(xi) -- Drainage barriers 5.3 

270.14(b)(19)(xii) -- Location of operational units 2.1 

270.14(b)(20) -- Other federal laws 11.0 

270.14(c) 264.90(a) Ground-water monitoring 2.2.5 

270.14(d)(1) -- Requirements for solid waste management 

units (SWMU) 

10.0 

270.14(d)(1)(i) -- Location of SWMUs on topographic map Figures 10-1 and 

10-2 

270.14(d)(1)(ii) -- Types of SWMUs 10.1 
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270.14(d)(1)(iii) -- Structural description of SWMUs 10.1 and 

Attachment 10-1 

270.14(d)(1)(iv) -- Dates of operation 10.1 and 

Attachment 10-1 

270.14(d)(1)(v) -- Waste types managed at SWMU 10.1 and 

Attachment 10-1 

270.15 264 Subpart I Containers 4.1 

270.15(a) 264.175 Containment system 4.1 

270.15(b) 264.175(c) Free liquids 4.1 and 4.2 

270.15(c) 264.176 Ignitable or reactive wastes 4.1, 4.2, and 5.4 

270.15(d) 264.177 Incompatible wastes 4.1, 4.2, and 5.4 

270.23 264 Subpart X Miscellaneous units 4.0 

270.23(a) -- Detailed unit description 4.1, 4.3 - 4.6 

270.23(b) 264.601 Hydrologic, geologic, and meteorologic 

assessments 

2.0 and 4.7 

270.23(c) 264.601 Potential exposure pathways 4.7 

270.23(d) -- Demonstration of treatment effectiveness 4.0 
 
aResource Conservation and Recovery Act. 
bThe New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), adopts, with a few limited exceptions, 

Title 40 of the Code of Federal Regulations (40 CFR), Parts 260-266, Part 268, and Part 270 (1993).  20 NMAC 4.1, 
Subparts V and IX, contain equivalent regulations to 40 CFR Parts 264 and 270, respectively. 
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 2.0  FACILITY DESCRIPTION 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.14(b)(1), 270.14(b)(10), 270.14(b)(11), and 270.14(b)(19), and 20 NMAC 4.1, 
Subpart V, 264.18(a).  The following subject areas are addressed in this section: a general 
description of the Los Alamos National Laboratory (LANL) facility; traffic patterns, volume, and 
control; facility location information for compliance with the seismic standard and floodplain 
requirements; and topographic map requirements. 
 
2.1 GENERAL DESCRIPTION [20 NMAC 4.1, Subpart IX, 270.14(b)(1) and 270.14(b)(19)(xii)] 
LANL is located in Los Alamos County, an incorporated county, in north-central New Mexico, 
approximately 60 miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  
The regional location of LANL is shown on Figure 2-1.  LANL, which occupies an area of 
43 square miles, and the associated residential and commercial areas of Los Alamos County, 
which occupies an area of 109 square miles, are situated on the Pajarito Plateau.  The plateau 
consists of a series of finger-like mesas separated by deep east-west trending canyons.  
Ephemeral, or intermittent, streams lie at the bottoms of all the canyons.  The mesa tops range in 
elevation from approximately 7,800 feet (ft) above mean sea level (amsl) at the flank of the Jemez 
Mountains, located to the west of Los Alamos, to about 6,200 ft amsl at their eastern extent, 
where they terminate above the Rio Grande Valley. 
 
The area is characterized by a semiarid, temperate mountain climate with summer temperatures 
typically ranging from a low of 50 degrees Fahrenheit (°F) to 80°F and winter temperatures from 
the teens to approximately 50°F.  The annual precipitation ranges from 13 to 18 inches, mostly 
occurring in July and August (Biological Resources Evaluation Team [BRET], 1993). 
 
LANL, a multidisplinary laboratory owned by the U.S. Department of Energy (DOE), is operated 
jointly by DOE and the University of California.  The principal mission of LANL includes the 
research, design, development, and analysis of weapons components for the nation's nuclear 
arsenal.  This effort is supported by research programs such as nuclear physics, hydrodynamics, 
conventional explosives, chemistry, metallurgy, radiochemistry, and biology.  In addition to its 
defense program efforts, LANL supports energy research and environmental missions with 
programs including medium-energy physics; space nuclear systems; controlled thermonuclear 
fusion; laser research; environmental research; geothermal, solar, and fossil energy research; 
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nuclear safeguards; biomedical research; and space physics.  In 1992, LANL expanded its 
mission in support of environmental management to include development of new programs in the 
areas of health and biotechnology, environmental technologies, and industrial partnerships. 
 
LANL is divided into 49 technical areas (TA).  Thirty-eight of these TAs are developed 
(Figure 2-2).  The waste management units at LANL that are addressed in this permit application 
include the TA-16 container storage area (Building 88) for hazardous and mixed waste storage 
and the open burn units at TA-16 for hazardous waste treatment. 
 
Other Resource Conservation and Recovery Act (RCRA) units at or planned to be located at 
LANL include the following: 
 
 •Units that are permitted for hazardous waste storage and treatment 
 
 •Units that operate under interim status facility standards for hazardous and mixed waste 

storage and treatment 
 
 •Units that are planned for construction for hazardous and mixed waste storage, treatment, 

and disposal. 

 
These units are located or planned for construction at 14 TAs (see Figure 2-2). 
 
Units that are permitted for hazardous waste storage or treatment include the following: 
 
 •Container storage areas and treatment/storage tanks at TA-54, Area L.  Two of the tanks 

are currently undergoing RCRA closure. 
 
 •The batch waste treatment unit and associated storage areas at TA-50-1.  The batch waste 

treatment unit is currently undergoing RCRA closure. 
 
 •The controlled air incinerator and associated storage areas at TA-50-37. 
 
 •An industrial incinerator at TA-16. 

 
Units that are permitted for mixed waste storage include: 
 
 •Container storage areas for transuranic (TRU) mixed waste at TA-54, Area G.  These 

container storage areas include Storage Pads 1, 2, and 4, which are existing, and 
Storage Domes A, B, C, and D, which are under construction. 
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Units that are operating under interim status facility standards include the following: 
 
 •Thermal treatment units for open burning/open detonation of high-explosive (HE) waste at 

TA-14, TA-15, TA-16, TA-36, and TA-39.  One thermal treatment unit, the scrap 
detonation site at TA-40, is undergoing RCRA closure under interim status. 

 
 •Container storage areas and storage tanks for mixed waste located at TA-3, TA-16, TA-21, 

TA-50, TA-54, and TA-55. 
 
 •Surface impoundments for storage of mixed waste at TA-53.  These surface impoundments 

will undergo RCRA closure under interim status. 
 
 •Mixed waste treatment units (waste solidification/cementation) at TA-50-1 and TA-55-4. 
 
 •An oxygen sparging furnace at TA-55-4 for treatment of mixed waste.  This unit will undergo 

RCRA closure under interim status. 
 
 •Container storage areas at the Radioassay and Nondestructive Testing Facility (TA-54-38) 

at TA-54 West. 
 
 •Container storage areas at TA-54, Area G.  These units include Storage Domes 48, 49, 

153, 224, and 283; the Drum Prep Facility (DPF) (TA-54-33); and Storage Sheds 8, 
1027, 1028, 1029, and 1041. 

 
Units that are planned for construction at LANL and for which permit applications/modification 
requests have been submitted include the following: 
 
 •Hazardous and mixed waste treatment and storage units at the Hazardous Waste Treatment 

Facility, TA-63. 

 
There are one existing and one planned hazardous/mixed waste decontamination areas at LANL.  
A centralized decontamination area at TA-50 is used for cleanup of equipment associated with 
hazardous and mixed waste operations.  The decontamination area is located in Room 34 in the 
south wing of Building 1.  The area is a high bay that can accommodate equipment of all sizes, 
including vehicles.  A decontamination area will be established at the DPF at TA-54, Area G, 
during an upgrade of that facility.  This area will be used for cleanup of equipment associated 
with the container retrieval project at TA-54, Area G, and for general site activities.  The 
decontamination area in the DPF will be large enough to accommodate large earth-moving 
equipment. 
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For information on the hazardous and mixed waste units listed above, refer to LANL's "RCRA 
Part A Permit Application for Mixed Waste," Revision 2.0 (LANL, 1994b) and LANL's "RCRA 
Part B Permit Application," Revision 4.1 (LANL, 1988). 
 
2.1.1 TA-16 
TA-16 is located in the southwestern quadrant of LANL.  It is bounded on the north by TA-8, 
TA-9, TA-14 and Cañon de Valle; on the east by TA-11, TA-15, TA-37, and TA-49; on the south by 
State Road 4 and Bandelier National Monument; and on the west by West Jemez Road and 
Santa Fe National Forest (see Map 1 of the TA-16 Part A permit application, included as 
Attachment 1-1 of Section 1.0).  Elevation ranges from approximately 7,700 ft at the west end of 
the TA to approximately 6,800 ft at the lower east end.  Topography is varied, ranging from steep 
precipitous canyon walls to sloping mesa tops. 
 
This permit application includes a container storage area (Building 88) and open burning units at 
TA-16.  The container storage area is for storage and handling of classified waste (Figures 2-3 
and 2-4).  Four types of open burning units are located at the TA-16 burning ground:  a flash pad 
(TA-16-387), where HE contamination is removed from excess equipment or scrap thought to 
have HE contamination; two burn pads (TA-16-388 and -399) for the destruction of solid HE 
material; a burn tray located on a pad (TA-16-394), where HE-contaminated solvents and oil are 
burned; and two filter vessels (TA-16-401 and -406), composed of sand layers from fine to coarse 
gravel, for filtration of waste HE sludge from wastewater (Figure 2-5).  Specific standard 
operating procedures (SOP) for HE-contaminated waste handling at the open burn units are 
provided as Appendices C through J.  The maximum storage capacity for TA-16-88 at any given 
time is 275 gallons (five 55-gallon drums). 
 
A 100-ft square cyclone fence surrounds the flash pad area (TA-16-387), which is covered with 
sand.  Concrete blocks are placed on the sand and the material to be flashed is placed on the 
blocks with additional wood fuel to maintain the burn until all HE has been reacted.  The scrap 
material is then handled as administratively-controlled, nonhazardous waste. 
 
The two burn pads (TA-16-388 and -399), each surrounded by a 100-ft square chain link fence, 
are used to destroy solid chunks of excess or off-specification HE and machine turnings.  The 
material is placed on a sand-filled steel table lined with refractory brick and ignited remotely. 
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At TA-16-394, used oil and/or solvent, which may be contaminated with HE, is poured into metal 
trays lined with fire brick.  The trays are located within a sand-filled steel tray.  The material is 
ignited remotely. 
 
HE-contaminated wastewater is collected in sumps at HE-processing facilities located in several 
TAs.  HE settles out of the wastewater, is collected in a vacuum truck, and is taken to TA-16 for 
treatment.  The collected sludge is gravity fed from the vacuum truck to one of two filter vessels 
buried in the ground (TA-16-401 and -406).  The wastes are separated from the water, dried, and 
burned in the vessel.  Up to 1,000 pounds of sludge can be burned at one time.  The vessels 
contain sand and gravel, and a fluid drain connects the base of the cone-shaped vessel to a 
carbon-adsorption wastewater treatment unit.  Treated effluent is regulated by two National 
Pollutant Discharge Elimination System (NPDES) permits (NMR00A384 and NM0028355).  A 
complete description of the units and their practices is provided in section 4.0 of this permit 
application. 
 
2.1.2 Biological Description 
Activities with long term impact on the area began in 1742 with sheep grazing and subsistence 
farming.  The dominant trees within the mesa overstory vegetation are ponderosa pine and 
aspen.  The mesa top shrub layer is primarily composed of Gambel oak and New Mexico locust.  
Dominant forbs and grasses include bluegrass, mountain muhly, blue grama, pine dropseed, 
wormwood, false tarragon, tall lupine, and cinquefoil. 
 
Threatened, endangered, and sensitive plants that could potentially use the area for habitat 
include: Checker lily, Sandia alumroot, Wood lily, and Pagosa phlox.  None of these species 
have been found in the area.  Threatened, endangered, and sensitive animals that could 
potentially use the area for habitat include:  the Northern goshawk, the Common blackhawk, the 
Broad-billed hummingbird, the Willow flycatcher, the Spotted bat, the Peregrine falcon, the Bald 
eagle, the Mississippi kite, Pine marten, Say's pond snail, the Jemez Mountains salamander, the 
Mexican spotted owl, and the Meadow jumping mouse (BRET, 1993). 
 
2.1.3 Topographic Maps [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(i,vi,vii,x)] 
Several maps and figures are provided for the waste management units included in this permit 
application to address the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19).  All maps 
and figures clearly show a map scale, date, and north arrow.  A LANL-wide 100-year floodplain 
map is provided on page 36 of the report included as Appendix A.  Surrounding land uses are 



 

 
 
 2-6 

shown on Figure 2-1.  Wind roses for LANL are shown on Figures 2-6 and 2-7.  Natural surface 
drainages at the TA-16 open burn units and container storage area are shown on Map 2 of the 
TA-16 Part A permit application.  Access ways and internal roads are shown on Figures 2-8 
through 2-10. 
 
Map 1 of the TA-16 Part A permit application shows the legal boundaries of LANL.  Map 1 is a 
topographic map at a scale of 1 inch = 3,000 feet, and contour lines are in intervals of 100 feet.  
Map 2 of the TA-16 Part A permit application shows the locations of the hazardous and mixed 
waste units at TA-16.  Map 2 is a topographic map at a scale of 1 inch = 700 feet, and contour 
lines are in intervals of 10 feet, which are sufficient to detail natural drainage in the vicinity of the 
units addressed in this permit application.  As provided in 20 NMAC 4.1 Subpart IX, 
270.14(b)(19), LANL requests that the New Mexico Environment Department (NMED) accept the 
maps at these scales due to the size of the waste management units and the area of LANL.  For 
topographic maps showing LANL's other hazardous and mixed waste units, refer to Section 1.0 of 
LANL's "RCRA Part B Permit Application," Rev. 4.1 (LANL, 1988) and to LANL's "RCRA Part A 
Permit Application for Mixed Waste," Rev. 2.0 (LANL, 1994b). 
 
2.1.4 Wells and Surface Waters [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iii) and (ix)] 
The municipal and industrial water supply for LANL and Los Alamos County is supplied by 
13 deep wells in three well fields.  The wells are located on the Pajarito Plateau and in canyons 
east of LANL.  Water is pumped from the main aquifer, the surface of which ranges from 
approximately 600 to 1,200 ft below the surface of the plateau.  The locations of supply wells, 
monitoring wells, test wells, springs, and surface-water sampling stations are shown on Map 3 of 
the TA-16 Part A permit application.  Surface water on LANL property is limited primarily to 
ephemeral and intermittent streams in the canyon bottoms.  The volume of water flow in these 
streams is generally dependent upon storm runoff, snow melt, and numerous NPDES outfalls 
discharging treated sanitary and industrial effluents.  Perennial surface flow occurs in the Rito de 
los Frijoles south of LANL and in Santa Clara Canyon north of LANL.  Springs on the flanks of the 
Jemez Mountains between elevations of 7,900 and 8,900 ft supply base flow throughout the year 
to the upper reaches of Cañon de Valle and in Guaje, Los Alamos, Pajarito, and Water Canyons 
(Purtymun, 1975).  The flow volume from the springs is insufficient to maintain surface flow within 
more than the western third of the canyons before it is depleted by evaporation, transpiration, and 
infiltration into the underlying alluvium.  Surface, well, and spring waters are sampled routinely 
and analyzed for radionuclides as well as organics (volatiles, semivolatiles, pesticides, 
herbicides, and polychlorinated biphenyls), heavy metals, fluorides, nitrates, carbonates, 
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bicarbonates, silica, sodium, magnesium, and conductivity.  Analytical results are published 
annually by LANL's Environmental Assessments and Resource Evaluations Group (ESH-20). 
 
LANL has one geothermal well at TA-57, the Fenton Hill Geothermal Site, approximately 20 air 
miles west of Los Alamos.  An NPDES-permitted industrial outfall for geothermal discharge is 
located at this site.  This industrial outfall is designated NPDES Serial No. 001.  The Fenton Hill 
Geothermal Site is shown on Map 5 of the TA-16 Part A permit application.  Locations of all 
NPDES-permitted outfalls within the LANL boundary are provided on Map 4 of the TA-16 Part A 
permit application. 
 
2.1.5 Wind Rose [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(v)] 
Surface winds are light at Los Alamos, averaging 7 miles per hour (mph), or 3 meters per second 
(m/s).  Wind speeds are strongest from March through May and weakest in December and 
January.  The strongest winds are generally southwesterly to northwesterly and occur in the 
afternoon or evening.  Night winds are usually west-northwesterly at the western edge of the 
Pajarito Plateau because of persistent cold air drainage down the plateau.  Daytime winds are 
generally southeasterly to southwesterly, caused by upslope and up-valley winds.  Daytime 
winds are also frequently westerly during the windy season (March through May). 
 
Mean, annually averaged wind directions are plotted in wind roses at four sites (shown on 
Figures 2-6 and 2-7).  Annually averaged daytime wind roses are depicted on Figure 2-6.  
Nighttime wind roses are shown on Figure 2-7.  Day and night are defined by the times of sunrise 
and sunset.  A wind rose is a circle with bars extending from the center, representing the 
direction from which the wind blows.  The length of each bar is proportional to the wind-direction 
frequency.  Each direction is 1 of 16 primary compass points (e.g., N, NNE) and is centered on a 
22.5-degree-wide sector.  The wind directions were taken at a height above ground of about 36 ft 
(11 meters [m]) at four sites:  TA-6; TA-49; TA-53; and TA-54/White Rock.  The wind direction at 
300 ft (92 m) is also given for TA-6.  The wind rose for this height is in the far upper right of 
Figures 2-6 and 2-7.  The numbers in the center of each wind rose represent the percent 
frequency of calm winds (i.e., winds less than 1 mph).  TA-6 and TA-49 are the closest wind rose 
data collection points to TA-16. 
 
Los Alamos surface winds often vary dramatically with time of day, location, and height above 
ground because of the complex terrain.  On sunny days, thermally driven (convective) upslope 
winds develop over the Pajarito Plateau.  Upslope winds are generally light, less than 6 mph 
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(3 m/s).  Winds usually become more south-southwesterly and southerly at locations toward the 
Rio Grande Valley, where a larger-scale, thermally driven, up-valley wind predominates. 
 
When sky conditions are clear and large-scale winds are light, locally produced winds reverse at 
night.  At sunset, shallow drainage winds from the north to the northwest flow down the plateau, 
especially near the Jemez Mountains and in other areas with a greater slope.  These winds can 
reach speeds of 6 to 8 mph (3 to 3.5 m/s).  
 
2.1.6 Land Use [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iv)] 
Los Alamos County, an incorporated county, encompasses several residential areas.  The 
residential communities located closest to LANL are Los Alamos, located just north of LANL; 
White Rock, located east-southeast of LANL; and a trailer park within TA-61, which is located 
near the north-central boundary of LANL.  According to 1992 University of New Mexico Bureau 
of Business and Economic Research data, the total population of Los Alamos County is 
approximately 18,200.  Most of Los Alamos County, as well as adjoining portions of neighboring 
Sandoval, Rio Arriba, and Santa Fe Counties, is undeveloped.  The only significant 
developments in Los Alamos County are the LANL facilities and the associated residential and 
commercial areas.  Large tracts of land in the Jemez Mountains, west of LANL in Los Alamos 
County, are held by the U.S. Forest Service (i.e., Santa Fe National Forest) and the National Park 
Service (i.e., Bandelier National Monument) (Figure 2-1).  This land is largely occupied by piñon 
and ponderosa pine, juniper, fir, and aspen forests.  Horticulture in the vicinity of LANL is limited 
to home gardens.  In the river valleys to the east, agriculture is limited to the cultivation of 
relatively small irrigated plots.  Primary crops are corn, chili, tree fruits, and alfalfa. 
 
2.2 LOCATION INFORMATION 
2.2.1 Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 
Subpart V, 264.18(a)] 
The hazardous waste units at TA-16 are exempt from the seismic design standards of 20 NMAC 
4.1, Subpart IX, 270.14 (b)(11), and 20 NMAC 4.1, Subpart V, 264.18(a) because they were 
existing prior to the effective date of regulation. Consistent with the definitions presented in 
20 NMAC 4.1, Subpart IX, 270.2 and the criteria provided in 20 NMAC 4.1, Subpart IX, 
270.14(b)(11)(i), and 20 NMAC 4.1, Subpart V, 264.18(a), the TA-16 units are existing units; thus 
seismic design standards are not applicable. 
 
2.2.2Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii) and 270.14(b)(19)(ii)] 
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In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii), the hazardous and mixed waste 
units addressed in this permit application are not located within the 100-year floodplain boundary.  
As required in "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid 
Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515" 
(U.S. Environmental Protection Agency [EPA], 1990; EPA, 1994a), LANL has mapped all 
100-year floodplain boundaries within the LANL complex. 
 
A report was published documenting the floodplain mapping procedures (McLin, 1992).  This 
report is included as Appendix A.  The floodplain boundary maps will reside on LANL's 
computer-based Autometric Geographic Information System--Mapping Overlay Statistical 
System, a graphic information system database. 
 
2.2.3 Soils 
A comprehensive soil survey of Los Alamos County was prepared by Nyhan et al., 1978.  This 
soil survey classifies the soils according to the soil series, soil type, and soil phase. 
 
The principal parent materials of about 95 percent of the Los Alamos County soils are Bandelier 
Tuff, volcanic rocks of the Tschicoma Formation, volcaniclastic sedimentary rocks of the 
Puye Formation, basaltic rocks of Chino Mesa, and remnants of the El Cajete pumice.  The 
remaining 5 percent of the soils were formed from colluvium, alluvium, andesitic rocks of the 
Paliza Canyon Formation, Cerro Rubio quartz latites, and tuffs associated with sediments of 
Cerro Toledo rhyolite.  Textures of these soils range from very fine sandy loams and clay loams 
to gravelly, sandy loams and stony, silty clay loams. 
 
A wide variety of soil types occurs at TA-16.  These include: Typic Eutroboralfs (both 
clayey-skeletal and fine), Tocal very-fine sandy loam, Frijoles very-fine sandy loam, Pogna fine 
sandy loam, Totavi gravelly loam, Sanjue-Arriba complex, Carjo loam, and Rabbit-Tsankawi rock 
outcrop.  These soil units grade into outcrops of Bandelier Tuff along margins of the mesa tops.  
The relationships of the slope, vegetation, and parent materials for some of these soils are shown 
on Figures 2-11 and 2-12.  Soils are generally thicker in the western portions of TA-16.  An 
impermeable clay layer zone often forms at the soil-tuff interface on the Pajarito Plateau (LANL, 
1993a; Weir and Purtymun, 1962). 
 
2.2.4 Geology 
2.2.4.1 Regional Geology 
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The discussions of the regional geology, stratigraphy, structural geology, and ground water were 
extracted primarily from LANL's "Installation Work Plan for Environmental Restoration" (IWP) 
(LANL, 1993b).  The IWP has been prepared in accordance with the Hazardous and Solid Waste 
Amendments Module VIII requirements of LANL's Hazardous Waste Facility Permit (New Mexico 
Environmental Improvement Division, 1989).  One of the major components of the IWP is an 
installation description that provides information on current environmental conditions at LANL.  
The IWP is updated annually and submitted to NMED. 
 
LANL is located on the Pajarito Plateau along the eastern flank of the Jemez Mountains, which 
are part of the Jemez volcanic field.  The Jemez volcanic field consists of approximately 
432 cubic miles of volcanic rocks that cover an area of over 30 miles east to west and 50 miles 
north to south.  The volcanic rocks were erupted from numerous vents, including a large 
multistage caldera (Gardner et al., 1986).  The Jemez volcanic field is located at the intersection 
of the Jemez lineament and the Rio Grande rift (Aldrich, 1986) (Figure 2-13). 
 
About 1.5 and 1.13 million years ago, two major volcanic eruptions in the Jemez Mountains 
produced widespread and voluminous ash-flow sheets.  These ash-flow sheets are the Otowi 
and Tshirege members of the Bandelier Tuff (Smith and Bailey, 1966; Spell et al., 1990).  The 
Pajarito Plateau morphology is dominated by a gently eastward-sloping surface dissected by 
numerous steep-sided canyons.  The Otowi and Tshirege Members of the Bandelier Tuff were 
erupted concomitantly with the collapse of the Toledo and Valles calderas, respectively.  
Volcanism continued after the formation of the calderas, as evidenced by the extrusion of domes 
along ring fractures.  The El Cajete pumice and Banco Bonito rhyolite flow comprise the latest 
eruption in the Jemez Mountains.  This eruption occurred about 130,000 years ago (Gardner et 
al., 1986; Self et al., 1988).  Solfataric and hot spring activity continue as vestiges of volcanic 
activity today, both within and outside of the Valles caldera (Goff et al., 1989). 
 
The Pajarito Plateau is located in the western part of the Española basin of the Rio Grande rift, a 
major tectonic feature of the western United States.  The eastern margin of the Española basin 
lacks distinct major faults, but faults of major vertical offset may exist within Precambrian rocks of 
the Sangre de Cristo uplift (Vernon and Riecker, 1989; Biehler et al., 1991).  A prominent zone of 
major faults, which cuts Miocene to Quaternary rocks of the Jemez volcanic field, characterizes 
the western margin of the Española basin (Smith et al., 1970; Gardner and Goff, 1984; Goff et al., 
1990).  The location and development of the Jemez volcanic field was strongly influenced by 
these border faults (Gardner and Goff, 1984; Gardner et al., 1986). 
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Rocks exposed around the margins of and underlying the Española basin were deposited prior to 
the development of the Rio Grande rift.  These rocks consist of Mississippian to Permian marine 
limestones, sandstones, and shales; Mesozoic marine to terrestrial sandstones and shales; and 
Eocene sandstones, shales, and freshwater limestones.  Precambrian quartzite, granitic gneiss 
and schist, and greenstone are exposed in the cores of the flanking Sangre de Cristo, Nacimiento, 
and Brazos uplifts (Kelley, 1978) (Figure 2-13).  Earliest sediments deposited in the Española 
basin are those of the Tertiary Abiquiu, Picuris, and Los Piños formations.  These formations 
consist of tuffaceous sandstones and volcaniclastic conglomerates derived largely from volcanic 
highlands to the north and northeast.  They range in age from about 28 to 17 million years old 
(Baldridge et al., 1980; May, 1984; Ingersoll et al., 1990). 
 
2.2.4.2 Site-Specific Geology 
TA-16 is located in the western part of the Pajarito Plateau (Figure 2-14), which forms an apron of 
volcanic and sedimentary rocks around the eastern flanks of the Jemez Mountains.  The plateau 
is aligned approximately north-south and is about 20 to 25 miles in length and 5 to 10 miles wide.  
It is bounded on the east by White Rock Canyon (which contains the Rio Grande), on the north 
and northeast by the Puye escarpment, and on the west by Sierra de los Valles.  The Pajarito 
Plateau slopes gently eastward from an elevation of about 7,500 feet near the mountains toward 
the Rio Grande, where it terminates at an elevation of about 5,400 feet in steep slopes and cliffs 
formed by downcutting of the river.  The plateau has been dissected into a number of narrow 
mesas by southeastward-trending streams.  TA-16, located on an unnamed mesa due east of 
the Jemez Mountains, is comprised primarily of welded Bandelier tuff.  Cañon de Valle, north of 
TA-16, is a tributary to Water Canyon, which heads in the Jemez Mountains and extends to the 
Rio Grande.  Both canyons have steep walls; Water Canyon is as much as 200 ft deep in the 
TA-16 area.  Water Canyon cuts the Bandelier Tuff along much of its length, the Cerros del Rio 
basalts in its eastern portion, and Tschicoma Formation dacites in its western portion.  Thus, 
natural metal background in the canyon drainages will reflect the variety of trace elements typical 
of volcanic tuffs, dacites, and basalts.  Both Cañon de Valle and Water Canyon are characterized 
by ephemeral and intermittent runoff of both snowmelt and rainwater.  Smaller surface drainages 
on the TA-16 mesa top are generally oriented north, south, or east, and feed the two larger 
canyons. 
 
The stratigraphy and structural features of the Pajarito Plateau are described in the following 
sections. 
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2.2.4.2.1 Stratigraphy 
The mesas of the Pajarito Plateau, comprised primarily of Bandelier tuff, are covered by a veneer 
of soils and alluvial deposits and are underlain by a sequence of sedimentary and volcanic rocks 
typical of a terrain produced by concurrent sedimentation and volcanism (Figure 2-15).  The 
oldest unit exposed around the margins of the Pajarito Plateau and penetrated by water-supply 
wells is the Miocene and early Pliocene age Santa Fe Group.  The Santa Fe in this area is a thick 
series of terrestrial conglomerates, sandstones, and mudstones with minor limestones, 
evaporites, volcanic tuffs, and intercalated basalts.  Most production from water wells at Los 
Alamos is from the Santa Fe Group (Purtymun, 1984).  Sedimentary rocks usually dominate the 
Santa Fe, although basalts constitute up to 45 percent of the section penetrated by water-supply 
wells at LANL (Purtymun et al., 1984).  In the Española basin and underlying the northern part of 
Los Alamos County, the Santa Fe is subdivided into two formations, the Tesuque and the 
Chamita.  Several members of the Tesuque and the Chamita Formations reflect the diversity of 
the coalesced alluvial fans deposited in the Española basin (Ingersoll et al., 1990).  Early 
investigators inferred that all Santa Fe rocks exposed around the flanks of the Pajarito Plateau 
and intersected by water-supply wells beneath the plateau belonged to the Tesuque Formation, 
although more recent investigations suggest that some of the upper Santa Fe is Chamita 
Formation (Turbeville et al., 1989). 
 
Interfingering with the Santa Fe Group are the volcanic rocks of the Tschicoma Formation.  This 
formation consists of a sequence of dacitic domes and lavas that were erupted from vents in the 
central to northeastern Jemez Mountains between about 7 and 3 million years ago 
(Gardner et al., 1986).  These volcanic rocks outcrop extensively in the mountains immediately 
west of LANL.  They are reported in the subsurface beneath the western and southern part of the 
LANL boundary (Dransfield and Gardner, 1985). 
 
Overlying the Santa Fe Group and interfingering with the Tschicoma Formation are the rocks of 
the Puye Formation.  The Puye consists of a Pliocene-to-Pleistocene fanglomerate that was 
shed eastward from Tschicoma volcanic centers in the northeastern Jemez volcanic field 
between about 4 and 1.7 million years ago.  Earlier workers (e.g., Griggs and Hem, 1964) 
included the Totavi Lentil, now considered a separate formation, as part of the Puye.  Most of the 
Puye conglomerates contain cobbles of dacite and andesite in a volcanic sand matrix.  The Puye 
includes stream-flow deposits, debris-flow deposits, volcanic-ash and block-flow deposits, and 
ash-fall and pumice-fall deposits (Waresback and Turbeville, 1990).  It is best exposed north of 
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LANL; however, lithologically similar rocks have been penetrated in drill holes as far south as 
Frijoles Mesa (Dransfield and Gardner, 1985).  The Puye is interstratified with basalts of the 
Cerros del Rio volcanic field under parts of LANL.  In Los Alamos water-supply wells, the top of 
the main aquifer is usually within the Puye. 
 
Immediately beneath the fanglomerates of the Puye Formation and unconformably overlying the 
Santa Fe Group is a section of poorly consolidated fluvial gravels.  Griggs originally named this 
unit the Totavi Lentil of the Puye Formation (Griggs and Hem, 1964).  The gravels contain clasts 
that include abundant well-rounded cobbles and boulders of quartzite, granite, and pegmatite that 
differ lithologically from those in the Puye, including abundant well-rounded cobbles and boulders 
of quartzite, granite, and pegmatite that record a source area distant from the Jemez Mountains.  
This unit probably represents axial channel gravels of an ancestral Rio Grande.  Waresback and 
Turbeville (1990) redefined these fluvial gravels as a separate formation, the Totavi Formation.  
The Totavi includes lacustrine sediments that are complexly interstratified with the upper Puye 
Formation.  The Totavi was reported in some water-supply wells beneath LANL between the 
Santa Fe and the Puye, occurring at lower elevations in the eastern wells (Cooper et al., 1965; 
Purtymun et al., 1983; Purtymun et al., 1984).  The presence of the Totavi at these levels 
suggests that river gravels of the Rio Grande were deposited on erosional surfaces.  This setting 
is analogous to Quaternary terraces of the Rio Grande in the Española basin described by Dethier 
et al. (1988) before deposition of the Puye fans, which unconformably overlie older formations. 
 
Overlying and interfingering the Totavi and Puye Formations are the basaltic flows, breccias, and 
scoria of the Cerros del Rio basalts.  This formation occurs in the subsurface beneath much of 
the Pajarito Plateau (Dransfield and Gardner, 1985) and outcrops in the east and southeast parts 
of Los Alamos County (Griggs and Hem, 1964).  These volcanic rocks are associated with the 
Pliocene-to-Pleistocene Cerros del Rio basalt field, east of the Rio Grande.  Rocks from this field 
have been dated at 4.6 to 2.0 million years old (Gardner et al., 1986) and the youngest lava flows 
occurred between 1.5 and 1.13 million years ago.  Part of this volcanic field is also known as 
basaltic rocks of Chino Mesa (Griggs and Hem, 1964).  The top of the main aquifer beneath 
LANL is locally within this section of basaltic rocks. 
 
In the subsurface beneath much of the Pajarito Plateau and in outcrops in many of the canyons, 
the Otowi Member of the Bandelier Tuff underlies the Tshirege Member (Griggs and Hem, 1964).  
The Otowi Member is mostly a nonwelded ash-flow tuff (ignimbrite) that was erupted from the 
Jemez Mountains approximately 1.5 million years ago (Spell et al., 1990).  It is highly porous, 
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poorly indurated, and composed of multiple flow units.  Cooling joints are typically absent in 
outcrops because of relatively low emplacement temperatures and the lack of induration.  
Generally the Guaje Pumice Bed occurs at the base of the Otowi Member.  The Guaje consists 
of sorted pumice fragments that average from 0.8 to 1.6 inches in size (Crowe et al., 1978).  An 
interbedded sequence of rhyolitic tuffs and sediments commonly occurs between the Otowi and 
Tshirege Members of the Bandelier Tuff.  The rhyolitic tuffs were erupted between 1.5 and 1.2 
million years ago, predominantly from the Cerro Toledo domes in the northeastern Jemez 
Mountains (Heiken et al., 1986).  Beneath the Pajarito Plateau, the sediments are epiclastic 
sands and sandy gravels that resemble Puye Formation fanglomerates lithologically.  Deposits 
in this interval at LANL have sometimes been referred to as "Tsankawi pumice" or the "Tsankawi 
member." 
 
The Tshirege Member of the Bandelier Tuff is the most widespread rock unit on the 
Pajarito Plateau (Griggs and Hem, 1964).  The Tshirege was erupted from the Valles caldera 
about 1.13 million years ago (Spell et al., 1990).  It is composed of multiple flow units of 
crystal-rich ignimbrite, which displays significant variations in welding and alteration, both in a 
single stratigraphic section and with varying distance from the caldera.  To the west, individual 
units tend to be thicker and more welded.  Flow units are locally separated by volcanic surge 
deposits of well-sorted, fine-grained, cross-bedded crystal and pumice fragments.  Vapor-phase 
alteration occurs in much of this unit.  Often, the base of the Tshirege is marked by 1.5 to 10 ft of 
bedded, unconsolidated, pumice-rich ash-fall tuff of Tsankawi pumice (Bailey et al., 1969; Crowe 
et al., 1978).  In ash-flow tuffs, cooling joint spacing varies primarily with the thickness of the unit, 
emplacement temperature, substrate temperature, and topography.  Joint density tends to be 
greatest in welded tuff and least in nonwelded tuff.  Hydraulic conductivities are generally 
greatest in the fractured, welded parts of ash-flow tuffs and least in the nonwelded parts (Crowe et 
al., 1978). 
 
2.2.4.2.2 Structural Geology 
The Pajarito fault system forms the western margin of the Española basin.  This fault system 
exhibits Holocene movement and historic seismicity (Gardner and House, 1987; Gardner et al., 
1990).  The fault system is made up of over 65 miles of mapped fault traces.  It connects with 
regional structures that extend at least as far as Cochiti to the south and Taos to the northeast 
(Gardner and House, 1987). 
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Within Los Alamos County, the Pajarito fault system consists of a number of active or potentially 
active faults, including the Pajarito, Rendija Canyon, and Guaje Mountain faults (Figure 2-16).  
The Pajarito fault is a zone of faulting that is greater than 0.25 mile wide.  Its major scarp forms 
the western boundary of LANL.  Near the southwestern corner of LANL's boundary, the major 
scarp of the Pajarito fault is over 410 ft high in rocks about 1 million years old.  Movement on this 
fault segment is normal-oblique.  The eastern side of the fault is relatively downdropped.  Where 
exposed north of Los Alamos Canyon, the Rendija Canyon and Guaje Mountain faults are 
characterized by zones of gouge and breccia ranging from 100 to 150 ft wide.  The 
Rendija Canyon and Guaje Mountain faults produce visible offsets of stratigraphic horizons; both 
are dominantly normal-oblique faults whose west sides are downdropped.  Some strike-slip 
movements on the Guaje Mountain fault segment have been noted (Wachs et al., 1988; Aldrich 
and Dethier, 1990; Gardner et al., 1990).  The youngest movements on the Guaje Mountain fault 
have been constrained between roughly 4,000 and 6,000 years (Gardner et al., 1990).  
Displacement on the Guaje Mountain and Rendija Canyon faults apparently decreases south of 
Los Alamos Canyon, where narrow zones of faulting are replaced by over 300-ft-wide zones of 
intense brecciation and fracturing superimposed on the network of cooling joints in the Bandelier 
Tuff (Vaniman and Wohletz, 1990). 
 
A variety of data have been integrated to produce structure contour and paleogeologic maps of 
the pre-Bandelier Tuff surface beneath the Pajarito Plateau (Dransfield and Gardner, 1985).  
These maps indicate that subsurface rock units are cut by a series of down-to-the-west normal 
faults.  However, the overlying Bandelier Tuff is not obviously displaced by these buried faults.  
Detailed fracture studies have shown that fracture abundances and apertures increase in the 
Bandelier Tuff over some of the buried fault projections (Vaniman and Wohletz, 1990). 
 
2.2.5 Ground Water 
In the Los Alamos area, ground water occurs in three modes:  (1) water in shallow alluvium in 
some of the larger canyons; (2) as perched water (a ground-water body above a less permeable 
layer that separates it from the underlying main aquifer by an unsaturated zone); and (3) the main 
aquifer of the Los Alamos area. 
 
Alluvium in canyons that head on the Pajarito Plateau is relatively fine-grained and consists of 
clays, silts, sands, and gravels derived from the Bandelier Tuff.  Saturated hydraulic conductivity 
of the alluvium ranges from 10-2 centimeters per second (cm/s) for sand to 10-4 cm/s for silty sand 
(Abeele et al., 1981).  Ephemeral runoff in some canyons infiltrates the alluvium until downward 
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movement is impeded by the less permeable tuff and sediments.  The impeded movement 
results in a buildup of a shallow alluvial ground-water body.  The horizontal and vertical extent of 
the alluvial water is limited through depletion by evapotranspiration and by limited movement into 
the underlying rocks (Purtymun et al., 1977).  The limited saturated thickness and extent of the 
alluvial ground water preclude its use as a viable source of municipal and industrial supply to 
LANL and the surrounding community. 
 
Perched ground-water bodies occur at intermediate depths in the conglomerates and basalts 
beneath the alluvium in portions of Pueblo, Los Alamos, and Sandia Canyons.  Depth to perched 
water ranges from about 90 ft in the midreach of Pueblo Canyon to about 450 ft in lower Sandia 
Canyon.  Water from the Pueblo Canyon perched aquifer discharges at Basalt Spring in lower 
Los Alamos Canyon.  Recent tritium measurements of intermediate depth perched ground water 
from four locations in Pueblo and Los Alamos Canyons indicate that recharge to these depths has 
occurred during the last several decades (Gallaher, 1995). 
 
The only aquifer of the Pajarito Plateau capable of providing a large-scale municipal and industrial 
water supply is in rocks of the Santa Fe Group and Puye Formation.  The upper surface of this 
aquifer rises westward from the Rio Grande through the Santa Fe and into the lower part of the 
Puye beneath the central and western parts of the plateau (Figure 2-17).  The exact source of 
recharge to the main aquifer is unknown.  Three sources of recharge have been suggested by 
Cushman (1965):  infiltration of runoff in canyons, underflow from the Valles caldera through the 
Tschicoma Formation, and infiltration on mesas.  A large quantity of hydrologic, structural, and 
geochemical data indicate, however, that the caldera may not serve as an appreciable source of 
recharge to the main aquifer (Conover et al., 1963; Griggs and Hem, 1964; Goff, 1991).  
Furthermore, natural recharge through undisturbed Bandelier Tuff on the mesa tops is believed to 
be insignificant (Purtymun and Kennedy, 1971; Kearl et al., 1986).  Limited data exist to support 
an evaluation of canyon runoff and alluvial water as a recharge source.  Recent work using 
tritium and carbon-14 as hydrologic tracers indicates that some downward movement of moisture 
occurs beneath the canyons (LANL, 1993b; LANL, 1994a) and that some recharge has occurred 
at three locations (i.e., Los Alamos, Mortandad, and Pueblo Canyons) over the last four decades 
(Gallaher, 1995).  Investigations are continuing to further evaluate the possible pathways for 
tritium movement toward the main aquifer.  Water-level elevations suggest that ground water 
flows from the Jemez Mountains east and east-southeast toward the Rio Grande, where a part is 
discharged into the river through seeps and springs (Purtymun et al., 1980) (Figure 2-17).  It is 
inferred that major recharge occurs from the west because the piezometric surface slopes 
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downward to the east.  The ground-water flow rate ranges from 20 feet per year (ft/yr) in the 
Tesuque Formation to 345 ft/yr in the more permeable Puye (Purtymun, 1984). 
 
Figure 2-17 shows contours drawn to depict the piezometric surface of the main aquifer.  The 
hydraulic gradient of the aquifer averages about 60 to 80 ft per mile within the Puye but increases 
to 80 to 100 ft per mile along the eastern edge of the plateau as the water enters the Santa Fe.  
The depth to the water table under LANL ranges from about 600 to 1,200 ft.  The wells in the 
main aquifer near the Rio Grande exhibit artesian conditions. 
 
As expected, wells completed in the high permeability sediments and volcanics of the Santa Fe 
Group and Puye Formation are very productive.  Wells located in the eastern well field, which 
penetrates about 1,600 ft of the fine-grained sediments of the Santa Fe, yield an average of 
500 gallons per minute (gpm) with a specific capacity of 8 gpm per foot of drawdown.  Wells in 
the central part of the plateau, which are completed in the Puye and coarser sediments of the 
Santa Fe, are higher yielding and average 1,000 gpm, with a specific capacity of about 35 gpm 
per foot of drawdown. 
 
Water-balance calculations for the LANL area indicate that the annual evapotranspiration rate 
exceeds the annual precipitation rate.  Additionally, field investigations have shown that 
infiltration of precipitation into the Bandelier Tuff is essentially zero.  At depths below 10 ft, the 
volumetric moisture content of the tuff at LANL varies from about 4 to 6 percent on the mesas and 
from approximately 6 percent to saturation in the canyons with perched aquifers.  In canyons 
where no perched aquifers are present, the volumetric moisture content of the tuff at depths below 
ten feet ranges from about 4 to 10 percent.  If sufficient moisture is present to permit migration of 
moisture, unsaturated flow would be the predominant mechanism of movement in the Bandelier 
Tuff.  If insufficient moisture is present, vapor-phase transport appears to be the predominant 
mechanism of movement. 
 
Ground-water Monitoring [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, Subpart V, 
264.90(a)] 

Requirements for ground-water monitoring and protection specified in 20 NMAC 4.1, Subpart IX, 
270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), apply to owners and operators of the 
following "regulated units" only: surface impoundments, waste piles, land treatment units, and 
landfills.  This permit application addresses open burn areas and a container storage area, which 
are not subject to 20 NMAC 4.1, Subpart IX, 270.14(c). 
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2.3 TRAFFIC PATTERNS [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
2.3.1 General 
The rugged topography of alternating mesas and canyons present at LANL limits traffic circulation 
to only a few major arterial roads.  A total of 85 miles of paved roads are present within LANL 
(Pan Am World Services Inc., 1986).  The major roads are shown on Figure 2-8.  There are 19 
miles of highway, 22 miles of TA access roads, and 44 miles of roads in LANL's TAs. 
 
The main access route to LANL is State Road 502 (formerly State Road 4).  The majority of traffic 
to LANL approaches from the east on State Road 502.  Alternate access routes are available 
from the south on State Roads 4 and 501 (West Jemez Road). 
 
The pattern of east-west trending canyons at LANL prohibits north-south automobile travel in 
nearly all portions of LANL, with the exception of Diamond Drive.  Los Alamos Canyon is 
spanned at Diamond Drive by an 820-foot-long steel-arch bridge that was completed in 1951.  
This bridge provides the main access between LANL facilities located on either side of 
Los Alamos Canyon. 
 
Currently, over 12,000 people are employed at LANL (including full-time, part-time, and casual 
LANL personnel and subcontractors).  Roughly 4,000 people commute to LANL daily from 
communities outside Los Alamos County.  
 
2.3.2 Waste Collection Areas and Routes of Travel 
The areas of waste collection and routes of travel for the TA-16 open burn and container storage 
operations are shown on Figures 2-8 through 2-10. 
 
2.3.3 Traffic Volumes 
According to a 1991 traffic study, the peak traffic periods are between 7:15 and 8:15 a.m., 12:20 
and 1:20 p.m., and 4:25 and 5:25 p.m. (Los Alamos County, 1991).  The 1991 traffic study was 
limited to the intersection of Diamond Drive and Trinity Drive, just north of the TA-3 area.  
Consequently, the data presented in the study should reflect the existing traffic conditions in the 
TA-3 area at LANL.  TA-3 will typically have higher vehicular volumes than the rest of LANL; 
thus, this study provides a conservative estimate of facilitywide traffic volumes.  Maps from the 
cited study depicting vehicular traffic-count movements at the intersection of Diamond and Trinity 
Drives are included in Appendix B.  Based on the 1991 traffic study, the Diamond Drive and 
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Trinity Drive intersection had a volume of 2,269 vehicles from 7:15 to 8:15 in the morning and 
2,096 from 4:25 to 5:25 in the afternoon.  The count is biased low since the northbound traffic 
from Diamond Drive turning east onto Trinity Drive was not tallied during this study.  In addition, 
the count is biased low due to alternate routes being used while the Los Alamos Canyon bridge 
was being widened and improved. 
 
Data from a traffic count conducted at the same intersection in September 1992 are also included 
in Appendix B (Los Alamos County, 1992).  The traffic volume from 7:15 to 8:15 in the morning 
was 3,047 vehicles.  From 4:30 to 5:30 in the afternoon, the volume was 3,313 vehicles.  The 
traffic volumes from Diamond Drive turning east onto Trinity Drive was tallied in the 1992 study 
whereas it was not fully tallied in the 1991 study. 
 
2.3.4 Traffic Control Signals 
Sitewide traffic flow at LANL is controlled by traffic lights, stop signs, and yield signs.  Traffic 
lights are in place at all major intersections.  Traffic signs are used at "T" intersections throughout 
LANL.  Access to the high-security TAs is controlled by security guards and is restricted to 
vehicles having specific identification.  Only personnel having appropriate security clearance and 
identification or escorted visitors are allowed access to the secured TAs.  Vehicles and 
personnel entering these TAs are subject to periodic search by security personnel. 
 
Figures 2-9 and 2-10 show the major roads and traffic signals in the vicinity of TA-16-88 and the 
TA-16 burn ground. 
 
2.3.5 Road Load-Bearing Capacity 
Roads at LANL carrying the greatest traffic volumes include Diamond Drive, Pajarito Road, and 
East and West Jemez Roads.  These roads were constructed with a 10-inch-thick base overlain 
with a 5-inch-thick asphaltic concrete surface.  They were designed and built in conformance 
with American Association of State Highway Transportation Officials (AASHTO) specification 
HS-20.  This specification is intended to accommodate truck loading capacities of 
32,000 pounds per axle.  Roads within TAs are generally two-lane roads with asphalt surfaces.  
Roads within TA-16 were designed and constructed to meet AASHTO standards. 
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 3.0  WASTE ANALYSIS PLAN 
Two waste analysis plans are included in this section.  These waste analysis plans are individual 
plans for separate hazardous waste management units.  The waste analysis plan for storage of 
Resource Conservation and Recovery Act (RCRA) hazardous and low-level solid mixed waste at 
the classified container storage area located at Technical Area (TA) 16, Building 88 (TA-16-88) is 
presented first.  Page numbers for this plan are preceded by the alphanumeric code 3a (e.g., 3a-1, 
3a-2, etc.).  The waste analysis plan for thermal treatment of RCRA hazardous waste by open 
burning at TA-16 follows, and page numbers are preceded by the alphanumeric code 3b (e.g., 3b-1, 
3b-2, etc.). 
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 WASTE ANALYSIS PLAN FOR RCRA HAZARDOUS 
 AND LOW-LEVEL SOLID MIXED WASTE 
 STORED AT TECHNICAL AREA 16, BUILDING 88 



  
 
See footnotes at end of table. 
 
 3a-ii 

 LIST OF REGULATORY REFERENCES AND 
 CORRESPONDING WASTE ANALYSIS PLAN LOCATION 
 

RCRAa 
Regulatory Reference 

20 NMAC 4.1b 
Subparts VI, VIII, and IX 

Description of Requirement Location in the 
Waste 

Analysis Plan 

264.13(a)(1)  Analysis information adequate to meet Parts 264 
and 268 storage requirements 

3a.2 and 3a.3 

264.13(a)(2) Waste analysis data 3a.3.2 

264.13(a)(3) Repeat analysis 3a.4 

264.13(a)(4) Inspection and analysis after each movement of 
hazardous waste received from off-site 

Not applicable 
(NA) 

264.13(b) Written waste analysis plan Entire plan 

264.13(b)(1) Parameters and rationale for selection 3a.2.1 and 3a.2.2 
and Table 3a-2 

264.13(b)(2) Test methods 3a.2 

264.13(b)(3) Representative sample collection method 3a.3.3 

264.13(b)(4) Frequency for review or repeat of initial analysis 3a.4 

264.13(b)(5) Waste analysis information agreed upon for off-site 
facilities 

3a.3.1, 3a.3.2, and 
Figure 3a-1 

264.13(b)(6) Additional waste analysis requirements NA 

264.13(b)(7) Surface impoundments exempted under 
Part 268.4(a) 

NA 

264.13(c) Inspection and analysis procedures for off-site 
facilities 

NA 

264.13(c)(1) Procedures for identification of each movement of 
waste at off-site facilities 

NA 

264.13(c)(2) Sampling method for the waste to be identified at 
off-site facilities 

NA 

264.13(c)(3) For off-site landfills:  procedures to determine 
whether a biodegradable sorbent has been added to 
containers 

NA 

268.7(a) Determination of whether waste is restricted from 
land disposal 

3a.6 

268.7(b) Testing requirements for treatment facilities NA 

268.7(b)(1) Testing of treatment residues or extract of waste 
with concentration based treatment standards 
specified in Part 268.41 

3a.6 



 LIST OF REGULATORY REFERENCES AND 
 CORRESPONDING WASTE ANALYSIS PLAN LOCATION 
 (Continued) 
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268.7(b)(2) Testing of treatment residues pursuant to 
Part 268.32 

NA 

268.7(b)(3) Testing of treatment residues of waste with 
concentration based treatment standards specified 
in Part 268.43 

3a.6 

268.7(b)(4) Notice requirements 3a.6 and 
Figure 3a-2 

268.7(b)(5) Certification of compliance with Part 268 3a.6 

268.7(b)(6) Notice and certification requirements for treatment 
facilities that ship treatment residues to a different 
treatment, storage, or disposal facility 

NA 

268.7(b)(7) Notice requirement for recycling facilities using 
materials in a manner constituting disposal 

NA 

268.7(c)(1) Record-keeping requirements for land disposal 
facilities 

NA 

268.7(c)(2) Testing requirements for land disposal facilities NA 

268.7(d)(1) Notification requirements for excluded debris (i.e., 
pursuant to Part 261.3) 

NA 

268.7(d)(2) Updated notification requirements for debris NA 

268.7(d)(3) Documentation and certification requirements for 
debris excluded under Part 261.3(e)(1) 

NA 

270.14(b)(2) Chemical and physical analyses 3a.2 
 
aResource Conservation and Recovery Act 
bNew Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), which adopts, with a few limited 

exceptions, Title 40 of the Code of Federal Regulations (40 CFR), Parts 260-266, Part 268, and Part 270 
(1993).  20 NMAC 4.1, Subparts V, VIII, and IX, contain equivalent regulations to 40 CFR Parts 264, 
268, and 270, respectively. 
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 LIST OF DEFINITIONS 
 
Acceptable knowledge - A term broadly defined to include process knowledge, waste analysis 
data, and/or facility records of analysis.  
 
Existing (or currently generated) low-level mixed waste - Low-level mixed waste streams that 
have been characterized using Los Alamos National Laboratory (LANL)'s Waste Profile Form 
(WPF) (the WPF has been used since May 1991). 
 
Future low-level mixed waste - Low-level mixed waste streams generated at LANL that will be 
characterized through the use of both LANL's WPF and a certification program. 
 
Heterogeneous waste - Waste that is of dissimilar or diverse composition. 
 
Homogeneous waste - Waste that is of uniform composition. 
 
Low-level waste - Low-level waste defined in U.S. Department of Energy (DOE) Order 5820.2A 
(DOE, 1988) as "waste that contains radioactivity and is not classified as high-level waste, 
transuranic waste, spent nuclear fuel, or 11(e)(2) by-product material as defined by this Order.  
Test specimens of fissionable material irradiated for research and development only, and not for the 
production of power or plutonium, may be classified as low-level, provided that the concentration of 
transuranics is less than 100 nanocuries per gram of waste."  By-product material, as defined in 
Section 11(e)(2) of the Atomic Energy Act of 1954, as amended, consists of uranium and thorium 
mill tailings.  Section 11(e)(2) by-product material is not generated at LANL. 
 
Low-level solid mixed waste - Solid waste that has both a Resource Conservation and Recovery 
Act (RCRA) hazardous waste component (see definition) and a low-level waste component (see 
definition). 
 
Process knowledge - Described in the New Mexico Administrative Code, Title 20, Chapter 4, Part 
1 (20 NMAC 4.1), Subpart V, 264.13(a)(2), as data developed under Subpart II, and existing 
published or documented data on a specific hazardous waste or on hazardous waste generated 
from similar processes. 
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RCRA hazardous waste - The criteria for establishing a waste as a RCRA hazardous waste are 
provided in 20 NMAC 4.1, Subpart II.  A waste is considered hazardous if it meets the definition of 
a RCRA solid waste; is not exempted from regulation; and exhibits one or more of the 
characteristics described in 20 NMAC 4.1, Subpart II, Subpart C, or is listed in 20 NMAC 4.1, 
Subpart II, Subpart D. 
 
RCRA solid waste - Any waste stream that meets the definition of a "solid waste" as specified in 20 
NMAC 4.1, Subpart II, 261.2. 
 
Solid waste - Any waste stream in a solid physical form.  In this document, use of the term solid 
waste refers only to the solid physical form and has no additional regulatory meaning. 
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 3a.0  WASTE ANALYSIS PLAN FOR RCRA HAZARDOUS AND 
 LOW-LEVEL SOLID MIXED WASTE STORED AT TECHNICAL AREA 16, BUILDING 88 
 
This waste analysis plan (WAP) presents information on the chemical and physical nature of 
Resource Conservation and Recovery Act (RCRA) hazardous and low-level solid mixed waste and 
general RCRA hazardous and low-level solid mixed waste characterization methods used at 
Los Alamos National Laboratory (LANL).  The waste analysis information contained within this 
WAP is specific to storage requirements for the classified container storage area located at 
Technical Area (TA) 16, Building 88 (TA-16-88).  Waste analysis requirements are specified in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 
270.14(b)(2); in 20 NMAC 4.1, Subpart V, 264.13, "General Waste Analysis"; and in 20 NMAC 4.1, 
Subpart VIII, 268.7, "Waste Analysis and Recordkeeping."  The content of this WAP generally 
follows the guidance provided in "Waste Analysis at Facilities that Generate, Treat, Store, and 
Dispose of Hazardous Wastes, A Guidance Manual" (U.S. Environmental Protection Agency [EPA], 
1994b); and "RCRA Part B Permit Writers' Guidance Manual for Department of Defense Open 
Burning/Open Detonation Units" (U.S. Army Environmental Hygiene Agency [AEHA], 1987).  The 
latter is referenced specifically regarding the management of waste relative to human health and 
the environment. 
 
Mixed waste contains both a hazardous waste component, as defined and regulated by RCRA, and 
a radioactive waste component.  This WAP addresses only storage of RCRA hazardous and 
low-level solid mixed waste.  RCRA hazardous waste and low-level solid mixed waste are defined 
on pages 3a-iv and 3a-v of this WAP. 
 
For waste characterization purposes, low-level solid mixed waste at TA-16-88 has been divided into 
two groups based on the timeframe for generation of the waste:  existing (or currently generated) 
and future.  These two groups are defined in the List of Definitions. 
 
This WAP is organized as follows.  Section 3a.1 includes a facility description, information on 
RCRA hazardous and low-level solid mixed waste-generating processes and activities, 
identification of RCRA hazardous and low-level solid mixed waste managed, and the associated 
hazardous and low-level solid mixed waste container storage area.  Section 3a.2 presents waste 
parameters, including the criteria and rationale for selection.  Section 3a.3 provides waste 
characterization procedures.  Section 3a.4 provides verification requirements.  Section 3a.5 
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addresses special procedural requirements (e.g., for ignitable, reactive, and incompatible waste).  
Section 3a.6 provides procedures to ensure compliance with land disposal restrictions (LDR) 
requirements. 
 
3a.1 FACILITY DESCRIPTION 
LANL is located in Los Alamos County in north-central New Mexico.  It is approximately 60 miles 
north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  LANL, which is divided into 
49 TAs, and the associated residential and commercial areas of Los Alamos County are situated on 
the Pajarito Plateau.  The principal mission of LANL includes the research, design, development, 
and analysis of weapons components for the nation's nuclear arsenal; supporting research 
programs; energy research and environmental missions; and environmental management 
programs.  LANL is owned by the U.S. Department of Energy (DOE) and is operated jointly by 
DOE and the University of California. 
 
3a.1.1Facility Waste-Generating Processes, Activities, and Identification of RCRA Hazardous and 

Low-Level Solid Mixed Wastes Managed 

RCRA hazardous and low-level solid mixed waste is generated at LANL primarily from research 
and development activities.  Table 3a-1 summarizes information available on the RCRA 
hazardous and low-level solid mixed waste that may be stored at TA-16-88, including the 
characterization basis for hazardous waste designation (i.e., process knowledge and/or analysis); 
potential EPA Hazardous Waste Number(s); potential hazardous constituents in and/or 
characteristics of the waste; and regulatory limits.  A description of the RCRA hazardous and 
low-level solid mixed waste managed at TA-16-88 is provided below. 
 
3a.1.1.1 Heterogeneous RCRA Hazardous and Low-Level Solid Mixed Wastes 
The waste streams that may be stored at the TA-16-88 container storage area can be described as 
heterogeneous (i.e., dissimilar or diverse composition).  This heterogeneous RCRA hazardous 
and low-level solid mixed waste stream may include the following EPA Hazardous Waste Numbers:  
D001 (ignitable), D003 (reactive), D005 (toxicity characteristic for barium), D008 (toxicity 
characteristic for lead), and D009 (toxicity characteristic for mercury).  A specific waste description 
and waste-generating process cannot be provided due to the classified nature of the 
waste-generating area. 
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3a.1.2 Description of the RCRA Hazardous and Low-Level Solid Mixed Waste Storage Unit 
The RCRA hazardous and low-level solid mixed waste storage unit at TA-16-88 is currently 
operating under interim status.  The design features of and operations at this unit are fully 
described in other sections of this permit application. 
 
3a.2 WASTE PARAMETERS [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
A detailed chemical and physical characterization will be performed based solely on process 
knowledge prior to RCRA hazardous and low-level solid mixed waste storage, as required by 
RCRA.  Parameter selection and waste characterization of reactive RCRA hazardous and 
low-level solid mixed waste is based solely on process knowledge due to the potential safety 
problems associated with management of this material, the lack of laboratory capability for chemical 
analysis, and the fact that the EPA manual titled "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods" (SW-846) (EPA, 1992a) has no applicable required methodology for 
characterization of reactive RCRA hazardous and low-level solid mixed waste.  Process 
knowledge provides a complete and adequate characterization for the safe and compliant storage 
of reactive waste.  Waste parameters will be selected to ensure that this characterization will 
contain all information necessary to properly store RCRA hazardous and low-level solid mixed 
waste in accordance with RCRA general facility standards and LDR requirements.  
Characterization will be performed by utilizing the procedures described in Section 3a.3. 
 
3a.2.1Proposed Analytical Parameters and Methods [20 NMAC 4.1, Subpart V, 264.13(b)(1), and 

Subpart IX, 270.14(b)(2)] 

Proposed analytical parameters, characterization methods, and the rationale for selecting these 
analytical parameters for RCRA hazardous and low-level solid mixed waste that may be stored at 
TA-16-88 are summarized in Table 3a-2.  The parameters listed in Table 3a-2 were selected 
based on acceptable knowledge, as described in Section 3a.3.2, for the heterogeneous waste form 
described in Section 3a.1.1.1. 
 
3a.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters were selected to characterize RCRA hazardous and low-level solid 
mixed waste in conformance with RCRA.  These parameters are based on knowledge of raw 
materials and physical/chemical processes of waste-generating activities, and may be supported by 
analytical results.  The rationale for the selected parameters are identified in Table 3a-2. 
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3a.3CHARACTERIZATION OF REACTIVE RCRA HAZARDOUS AND LOW-LEVEL SOLID 

MIXED WASTE [20 NMAC 4.1, Subpart V, 264.13(a)(1) and 264.13(b)(2), and Subpart IX, 
270.14(b)(2)] 

Reactive RCRA hazardous and low-level solid mixed waste is sufficiently characterized by process 
knowledge, which is provided by individual waste generators on LANL's Waste Profile Form (WPF).  
Adequately documented process knowledge fully conforms with RCRA, is adequate to safely store 
reactive waste, and is the only alternative available for characterization of reactive RCRA 
hazardous and low-level solid mixed waste.  Therefore, reactive RCRA hazardous and low-level 
solid mixed waste is not analyzed at LANL.  Further, only limited types of reactive constituents are 
utilized at LANL by the Engineering Sciences and Applications (ESA) Division, Engineering 
Analysis (EA) Group, and the composition of reactive constituents of the materials used during 
research  and development activities is well documented.  There are also safety considerations 
that preclude routine analysis of reactive RCRA hazardous and low-level solid mixed waste. 
 
Due to the safety considerations associated with the management of reactive RCRA hazardous 
and low-level solid mixed waste, reevaluation will only occur under the following conditions:   
 
 •Use of different raw materials (different formulation) in mock explosives 
 •Visual inspections of the waste indicates a change in the waste characteristics. 

 
Future low-level solid mixed waste will be characterized by utilizing the WPF and a certification 
program to be implemented.  In addition, for waste streams characterized by process knowledge, 
LANL will implement a documented quality assurance (QA)/quality control (QC) program that will 
address management of these specific waste streams.  For example, the QA/QC program may 
include procedures for controlling chemical inputs to the waste-generating process as well as 
procedures for confirming the types of waste placed in different waste containers.  These 
measures will provide knowledge of the types and concentrations of chemical constituents in 
individual waste streams. 
 
If plans are made to store a reactive RCRA hazardous or low-level solid mixed waste that has not 
previously been stored, LANL will collect enough information to effectively characterize this waste 
stream prior to storage. 
 
3a.3.1Waste Profiling System [20 NMAC 4.1, Subpart V, 264.13(a)(3), 264.13(b)(4) and (5), and 

Subpart IX, 270.14(b)(2)] 
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In an effort to maintain detailed and accurate waste characterization information, LANL's 
Hazardous and Solid Waste Group (ESH-19) and the Chemical Science and Technology (CST) 
Division utilize a generator waste-profiling program.  Reactive RCRA hazardous and low-level 
solid mixed waste is characterized using process knowledge, which is provided by individual waste 
generators on LANL's WPF.  The WPF is described in detail below and in LANL's Administrative 
Requirement 10-9, "Waste Profile Form."  The waste-profiling effort requires each waste generator 
to provide a detailed written description of the waste on a standardized WPF, Form 1346 (Figure 
3a-1).  The waste description can be based on generator process knowledge, the use of 
appropriate Material Safety Data Sheets (MSDS), and/or results of a chemical/physical analysis of 
the specific waste.  By completing the WPF, waste generators supply information that allows for 
proper management of reactive RCRA hazardous and low-level solid mixed waste.  The WPF also 
allows the generator to request analysis for unknown or incompletely characterized waste streams.  
Specific waste information requested on the WPF includes: 
 
 •Point of generation 
 •Method of characterization 
 •Waste categories 
 •Waste description 
 •Waste origination 
 •Classification of radioactivity 
 •Presence of toxic metals and an estimate of concentration 
 •Presence of organic compounds and an estimate of concentration 
 •Identification of hazardous constituents 
 •Identification of hazardous characteristics. 

 
A correctly completed WPF contains enough data to allow ESH-19 to classify the waste as either 
non-RCRA-regulated waste, RCRA-regulated solid waste (i.e., regulated under RCRA Subtitle D), 
RCRA-regulated hazardous (includes mixed) waste (i.e., regulated under RCRA Subtitle C), or 
radioactive waste.  These four waste classifications are each divided into categories that further 
distinguish specific wastes.  For example, RCRA-regulated hazardous waste is categorized as 
ignitable, reactive, corrosive or toxicity characteristic, and any additional chemical constituents must 
be listed.  For radioactive waste, activation products, fission products, transuranic radionuclides 
contamination type, and other general information serves to distinguish specific wastes.  These 
categories are identified on the WPF.  By associating a waste with an individual category, ESH-19 
can accurately classify the waste and assign it the appropriate EPA Hazardous Waste Number(s).  
The accuracy of information provided on the WPF as well as the resulting waste classification is 
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reviewed by ESH-19 and CST.  Ultimately, the waste profile is used by CST to determine the 
proper procedures for management of the waste. 
 
All waste generators must certify, based on their knowledge of the waste, that the information on the 
WPF is complete and accurate.  Knowingly providing false information can result in administrative 
action by LANL. 
 
The WPF must be completed prior to any waste treatment, storage, or disposal.  Waste generators 
must provide new profiles when a process change results in a change in waste composition or 
when a new waste is generated; otherwise, WPFs are reevaluated annually. 
 
3a.3.2Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), and 264.13(b)(5), and 

Subpart IX, 270.14(b)(2)] 

The physical and chemical nature of reactive RCRA hazardous and low-level solid mixed waste 
forms (e.g., debris, equipment, and instruments) makes the collection of representative samples 
impractical, difficult, and dangerous.  The chemical composition of any waste stream stored at 
TA-16-88 is well known and documented.  Further, due to a lack of analytical laboratories capable 
of accepting and analyzing reactive RCRA hazardous and low-level solid mixed waste and due to 
the potential dangers to human health and the environment by unnecessary handling of reactive 
waste, process knowledge alone is adequate to characterize any waste stream stored at TA-16-88.  
Additional difficulty arises when sampling heterogeneous waste.  Some factors associated with 
this difficulty include: 
 
 •waste streams which contain disparate elements; 
 •large objects cannot be made to fill standard size sample containers; 
 •disparate elements may need to be segregated into similar forms; and 
 •aboratories may not have the capability to sample large objects (EPA, 1992b) 

 
According to EPA guidance, acceptable knowledge is broadly defined to include process 
knowledge, waste analysis data, and/or facility records of analysis (EPA, 1994b).  Process 
knowledge is described  in 20 NMAC 4.1, Subpart V, Section 264.13(a)(2), as data developed 
under Subpart II, and existing published or documented data on a specific hazardous waste or on 
hazardous waste generated from similar processes.  Waste analysis data include concentration(s) 
of RCRA-regulated constituents and/or results of tests for hazardous characteristics.  These data 
are used to determine whether wastes are RCRA-regulated and to determine LDR status.  Facility 



 

 

 
 
 3a-7 

records of analysis performed before the effective date of RCRA regulations will be used with 
caution.  These analytical results must be accurate and applicable to the specified waste and 
should be supplemented with other existing information (e.g., published data).  Examples 
presented in the EPA guidance as to when application of acceptable knowledge may be 
appropriate include: 
 
 •Wastes containing hazardous constituents from specific processes that are well documented, 

such as F-listed and/or K-listed waste code descriptions. 
 
 •Wastes consisting of discarded unused commercial chemical products, reagents, or 

chemicals of known physical and chemical constituents.  Several of these fall into the 
P-listed and U-listed categories.  

 
 •Waste (e.g., radioactive mixed waste) for which health and safety risks to personnel do not 

justify sampling and analysis due to quantified and documented radiological concerns. 
 
 •Wastes containing heterogeneous materials, where the physical nature of the waste does not 

lend itself to taking a representative sample (e.g., laboratory trash and construction debris 
with surface contamination) (EPA, 1994b). 

 
At LANL, waste generators will obtain, assemble, and prepare the acceptable knowledge 
documentation available for each waste stream in a separate auditable file or maintain a waste 
stream reference file that identifies the acceptable knowledge documents and their locations.  The 
acceptable knowledge documentation must be explicitly relevant and traceable to a waste type and 
must not be merely a list of information sources for a particular operation and waste.  There are 
many sources of applicable documentation at LANL that may be used to substantiate acceptable 
knowledge for a specific waste stream.  Examples of documentation that may be used include the 
following: 
 
 •Preliminary and final safety analysis reports, unreviewed safety question determinations, and 

technical safety requirements. 
 
 •Standard operating procedures (SOP) and detailed operating procedures, which can include 

lists of raw materials or reagents, describe the process/experiment which uses the 
materials, and describe the wastes generated and how the wastes are handled. 

 
 •Test plans or research project reports that describe the reagents and other raw materials used 

in an experiment. 
 
 •Site databases (e.g., chemical inventory database for Superfund Amendments and 

Reauthorization Act Title III requirements). 
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 •Information from site personnel (e.g., documented interviews). 
 
 •Standard industry practice documents (e.g., vendor information). 
 
 •Previous analytical data relevant to the waste stream. 
 
 •MSDSs, product labels, and other product package information. 
 
 •Documented visual inspections to confirm or identify the physical characteristics of a waste.  
 
 •Laboratory notebooks that detail the research processes and raw materials used in an 

experiment. 

 
3a.3.3Sampling and Analysis for Reactive RCRA Hazardous and Low-Level Mixed Waste 

[20 NMAC 4.1, Subpart V, 264.13(a)(3), 264.13(b)(2), (3), and (4), and Subpart IX, 
270.14(b)(2)] 

The inherent nature of reactive waste makes sampling and analysis dangerous.  Due to the 
possible risk to human health and the environment from unnecessary handling of reactive RCRA 
hazardous and low-level solid mixed waste, LANL will rely on process knowledge to characterize 
these wastes.  Therefore, sampling and analysis of reactive waste is not necessary at LANL 
because adequate and complete characterization will be achieved with process knowledge. 
 
Future low-level solid mixed waste will be characterized by utilizing the WPF and a certification 
program to be implemented.  In addition, LANL will implement a documented QA/QC program that 
will address management of waste streams characterized by process knowledge.  For example, 
the QA/QC program may audit waste characterization documentation and/or the waste generators, 
or the program may include procedures for controlling chemical inputs to the waste-generating 
process. 
 
If plans are made to store a reactive RCRA hazardous and low-level solid mixed waste that has not 
previously been stored, LANL will collect enough information to effectively characterize this waste 
stream prior to storage. 
 
3a.4VERIFICATION ANALYSIS FOR RCRA HAZARDOUS AND LOW-LEVEL SOLID MIXED 

WASTE [20 NMAC 4.1, Subpart V, 264.13(a)(3)] 

Characterization for RCRA hazardous and low-level solid mixed waste will not require verification 
because the initial characterization provides sufficient information to determine whether a waste is 
hazardous, as defined in RCRA. 
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3a.5PROCEDURES FOR IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTES 

[20 NMAC 4.1, Subpart V, 264.17] 

LANL personnel will take all precautions necessary to prevent accidental ignition or reaction of 
ignitable and/or reactive waste managed at TA-16-88.  All wastes that may be stored at TA-16-88 
are either ignitable, reactive, or both.  No incompatible wastes will be stored at the container 
storage area; therefore, LANL will rely on SOPs for specific safety and handling procedures 
associated with the storage of reactive waste. 
 
3a.6PROCEDURES TO ENSURE COMPLIANCE WITH LDR REQUIREMENTS [20 NMAC 4.1, 

Subpart VIII, 268.7(a) and 268.7(b)(3), (4), and (5)] 

In accordance with the LDR regulations, treatment standards are expressed in two ways:  (1) as 
constituent concentrations in the waste (from either an extract of the waste, as determined by the 
toxicity characteristic leaching procedure, or from the total volume of the waste, referred to as total 
waste analysis) or (2) as specified treatment technologies.  Reactive waste has a specified 
treatment technology of deactivation; therefore, verification through analysis is not necessary.  
LANL will document in its operating record that the appropriate treatment technology has been 
employed prior to land disposal of treatment residues.  Waste that must meet concentration-based 
treatment standards prior to shipment off-site for disposal will be evaluated to determine if 
applicable constituent concentration levels have been attained.  This will be accomplished by 
testing the waste, or by using acceptable knowledge (EPA, 1994b).  Testing will be conducted only 
to certify that a waste meets LDR treatment standards.  If a waste meets applicable LDR treatment 
standards based on acceptable knowledge, then testing to certify LDR compliance is not 
necessary.  All analytical results completed in support of LDR requirements will be retained within 
the facility operating record. 
 
Wastes resulting from facility operations that exceed applicable LDR treatment standards will be 
sent to a permitted treatment facility if treatment options are available for low-level solid mixed 
waste.  For off-site shipments of these wastes, LDR notifications, with information required under 
20 NMAC 4.1, Subpart VIII, Part 268.7, will be supplied.  In addition to the LDR notification, 
additional data for the waste stream (e.g., WPF, analytical data) may be provided to the designated 
treatment facility. 
 
Any wastes that are determined through analysis to meet treatment standards as specified in 
20 NMAC 4.1, Subpart VIII, Part 268, Subpart D, will be land disposed in a permitted facility without 
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further treatment.  An LDR notification form (Figure 3a-2), including all analytical records to support 
the notification, will be prepared and will accompany the shipment of waste to the receiving facility. 
 



 

 
 
 1 

 Table 3a-1 
 
 Description of RCRAa Hazardous and Low-Level Solid Mixed Waste Stored at Technical Area (TA) 16, Building 88 
 

Waste 
Description 

Waste-Generatin
g Process 

Description 

TA Where Waste 
is Generated 

Basis for 
Characterization 

Potential EPAb 
Hazardous 

Waste Numbers 

Potential 
Hazardous 

Constituents 
and/or 

Characteristics 
in the Waste 

Regulatory 
Limitsc 

(milligrams per 
liter) 

Reactive waste Classified 
information 

TA-16 Process 
knowledge 

D001 
 
D003 
D005 
D008 
D009 

Ignitability 
 
Reactivity 
Barium 
Lead 
Mercury 

Not applicable 
(NA)d 
NAd 

100.0 
5.0 
0.2 

 
aResource Conservation and Recovery Act. 
bU.S. Environmental Protection Agency. 
cA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at 

a concentration equal to or greater than the respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 
261, Subpart D. 

dNot applicable:  Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes. 
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 Table 3a-2 
 
 Parameters, Characterization Methods, and Rationale for Hazardous and 
 Low-Level Solid Mixed Waste Stored at Technical Area (TA) 16, Building 88 
 

Waste Description Analytical Parametera Characterization Method Rationale 

Reactive waste -Ignitability 
-Reactivity 
-RCRA-regulated metals 

-Acceptable knowledgeb -Determine characteristic for 
ignitability and reactivity 

-Determine toxicity characteristic 
 
aParameter selection is based on process knowledge for this waste stream.  Additional parameters may be selected as 

necessary. 
bAccording to U.S. Environmental Protection Agency (EPA), 1994, "Waste Analysis at Facilities that Generate, Treat, Store, 

and Dispose of Hazardous Waste, A Guidance Manual," OSWER 9938.4-03, U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C., "acceptable knowledge" is broadly defined as 
process knowledge, waste analysis data (e.g., sampling and analysis), and/or facility records of analysis. 
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 WASTE ANALYSIS PLAN FOR 
 THERMAL TREATMENT BY OPEN BURNING 
 AT TECHNICAL AREA 16, BUILDING 88 



  
 
See footnotes at end of table. 
 
 3b-ii 

 LIST OF REGULATORY REFERENCES AND 
 CORRESPONDING WASTE ANALYSIS PLAN LOCATION 
 

RCRAa 
Regulatory Reference 

20 NMAC 4.1b 
Subparts VI, VIII, and IX 

Description of Requirement Location in the 
Waste 

Analysis Plan 

264.13(a)(1)  Analysis information adequate to meet Parts 264 
and 268 storage requirements 

3b.2 and 3b.3 

264.13(a)(2) Waste analysis data 3b.3.2 

264.13(a)(3) Repeat analysis Not applicable 
(NA) 

264.13(a)(4) Inspection and analysis after each movement of 
hazardous waste received from off-site 

NA 

264.13(b) Written waste analysis plan Entire document 

264.13(b)(1) Parameters and rationale for selection 3b.2.1 and 3b.2.2 

264.13(b)(2) Test methods 3b.3.3 

264.13(b)(3) Representative sample collection method NA 

264.13(b)(4) Frequency for review or repeat of initial analysis 3b.3.3 

264.13(b)(5) Waste analysis information agreed upon for off-site 
facilities 

3b.3.1, 3b.3.2, and 
Figure 3b-1 

264.13(b)(6) Additional waste analysis requirements NA 

264.13(b)(7) Surface impoundments exempted under 
Part 268.4(a) 

NA 

264.13(c) Inspection and analysis procedures for off-site 
facilities 

NA 

264.13(c)(1) Procedures for identification of each movement of 
waste at off-site facilities 

NA 

264.13(c)(2) Sampling method for the waste to be identified at 
off-site facilities 

NA 

264.13(c)(3) For off-site landfills:  procedures to determine 
whether a biodegradable sorbent has been added to 
containers 

NA 

268.7(a) Determination of whether waste is restricted from 
land disposal 

3b.4.2 

268.7(b) Testing requirements for treatment facilities NA 

268.7(b)(1) Testing of treatment residues or extract of waste 
with concentration based treatment standards 
specified in Part 268.41 

3b.4.2 



 LIST OF REGULATORY REFERENCES AND 
 CORRESPONDING WASTE ANALYSIS PLAN LOCATION 
 (Continued) 
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268.7(b)(2) Testing of treatment residues pursuant to 
Part 268.32 

NA 

268.7(b)(3) Testing of treatment residues of waste with 
concentration based treatment standards specified 
in Part 268.43 

3b.4.2 

268.7(b)(4) Notice requirements 3b.4.2 and 
Figure 3b-2 

268.7(b)(5) Certification of compliance with Part 268 3b.4.2 

268.7(b)(6) Notice and certification requirements for treatment 
facilities that ship treatment residues to a different 
treatment, storage, or disposal facility 

NA 

268.7(b)(7) Notice requirement for recycling facilities using 
materials in a manner constituting disposal 

NA 

268.7(c)(1) Record-keeping requirements for land disposal 
facilities 

NA 

268.7(c)(2) Testing requirements for land disposal facilities NA 

268.7(d)(1) Notification requirements for excluded debris (i.e., 
pursuant to Part 261.3) 

NA 

268.7(d)(2) Updated notification requirements for debris NA 

268.7(d)(3) Documentation and certification requirements for 
debris excluded under Part 261.3(e)(1) 

NA 

270.14(b)(2) Chemical and physical analyses 3b.2, 3b.3, 
Figure 3b-1, and 

Table 3b-2 
 
aResource Conservation and Recovery Act 
bNew Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), which adopts, with a few limited 

exceptions, Title 40 of the Code of Federal Regulations (40 CFR), Parts 260-266, Part 268, and Part 270 
(1993).  20 NMAC 4.1, Subparts V, VIII, and IX, contain equivalent regulations to 40 CFR Parts 264, 
268, and 270, respectively. 
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 LIST OF DEFINITIONS 
 
Acceptable knowledge - A term broadly defined to include process knowledge, waste analysis 
data, and/or facility records of analysis.  
 
Heterogeneous waste - Waste that is of dissimilar or diverse composition. 
 
High explosive - An explosive with a nitroglycerin base requiring a detonator; the explosion is 
violent and nearly instantaneous. 
 
Homogeneous waste - Waste that is of uniform composition. 
 
Open burning - The combustion of any material without the following characteristics:  (1) control 
of combustion air to maintain adequate temperature for efficient combustion, (2) containment of the 
combustion reaction in an enclosed device to provide sufficient residence time and mixing for 
complete combustion, and (3) control of emission of the gaseous combustion products, pursuant 

to the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart I, 
260.10. 
 
Process knowledge - Described in 20 NMAC 4.1, Subpart V, Section 264.13(a)(2), as data 
developed under Subpart II, and existing published or documented data on a specific hazardous 
waste or on hazardous waste generated from similar processes. 
 
Resource Conservation and Recovery Act (RCRA) hazardous waste - The criteria for 
establishing a waste as a RCRA hazardous waste are provided in 20 NMAC 4.1, Subpart II.  A 
waste is considered hazardous if it meets the definition of a RCRA solid waste; is not exempted 
from regulation; and exhibits one or more of the characteristics described in 20 NMAC 4.1, Subpart 
II, Subpart C, or is listed in 20 NMAC 4.1, Subpart II, Subpart D. 
 
RCRA solid waste - Any waste stream that meets the definition of a "solid waste" as specified in 20 
NMAC 4.1, Subpart II, 261.2. 
 
Solid waste - Any waste stream in a solid physical form.  In this document, use of the term solid 
waste refers only to the solid physical form and has no additional regulatory meaning. 
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Thermal treatment - The treatment of hazardous waste in a device that uses elevated 
temperatures as the primary means to change the chemical, physical, or biological character or 
composition of the hazardous waste, pursuant to 20 NMAC 4.1, Subpart I, 260.10. 
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 3b.0  WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY OPEN BURNING AT 
 TECHNICAL AREA 16 
 
This waste analysis plan (WAP) presents information on the chemical and physical nature of 
Resource and Conservation and Recovery Act (RCRA)-hazardous high-explosive (HE) waste 
treated at Los Alamos National Laboratory (LANL).  The waste analysis information contained 
herein is specific to thermal treatment by open burning (OB) (see List of Definitions) at Technical 
Area (TA) 16.  Waste analysis requirements are specified in the New Mexico Administrative 
Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(b)(2); in 20 NMAC 4.1, 
Subpart V, 264.13, "General Waste Analysis"; and in 20 NMAC 4.1, Subpart VIII, 268.7, "Waste 
Analysis and Recordkeeping."  The content of this WAP generally follows the guidance provided 
in "Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Wastes, A 
Guidance Manual" (U.S. Environmental Protection Agency [EPA], 1994b); and in "RCRA Part B 
Permit Writers' Guidance Manual for Department of Defense Open Burning/Open Detonation 
Units" (U.S. Army Environmental Hygiene Agency [AEHA], 1987). 
 
This WAP is organized as follows.  Section 3b.1 includes a facility description, information on 
RCRA-hazardous HE waste-generating processes and activities, identification of 
RCRA-hazardous HE waste managed, and associated RCRA-hazardous HE waste treatment 
units.  Section 3b.2 presents waste parameters, including the criteria and rationale for selection.  
Section 3b.3 includes requirements for the characterization of RCRA-hazardous HE waste.  
Section 3b.4 addresses special procedural requirements, including procedures to ensure 
compliance with land disposal restriction (LDR) requirements. 
 
3b.1 FACILITY DESCRIPTION 
LANL is located in Los Alamos County in north-central New Mexico.  It is approximately 60 miles 
north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  LANL, which is divided into 
49 TAs, and the associated residential and commercial areas of Los Alamos County are situated 
on the Pajarito Plateau.  The principal mission of LANL includes the research, design, 
development, and analysis of weapons components for the nation's nuclear arsenal; supporting 
research programs; energy research and environmental missions; and environmental 
management programs.  LANL is owned by the U.S. Department of Energy (DOE) and is 
operated jointly by DOE and the University of California. 
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3b.1.1Facility Waste-Generating Processes, Activities, and Identification of RCRA Hazardous 

Wastes Managed 

RCRA-hazardous HE waste is generated at LANL primarily from research and development 
activities.  Table 3b-1 provides a summary of available information on RCRA-hazardous HE 
waste treated by OB at LANL, including brief waste descriptions, waste-generating processes, 
generating locations, the characterization basis for hazardous waste designation (i.e., process 
knowledge and/or analysis), potential EPA Hazardous Waste Number(s), potential hazardous 
constituents in and/or characteristics of the waste, and regulatory limits.  Standard operating 
procedure (SOP) WX-3, 12.1.0 references SOP WX-3, 1.1.0, which includes a list of allowable 
explosives that may be treated by OB at the TA-16 burn ground. 
 
3b.1.1.1  Homogeneous RCRA-Hazardous HE Waste 
Homogeneous (i.e., uniform composition) RCRA-hazardous HE wastes treated by OB at LANL 
are described generally in the following paragraphs. 
 
HE-Contaminated Water with Solvent 
HE-contaminated water with solvent is generated at TA-9 and TA-16.  This waste consists 
primarily of water and solvent from laboratory analysis and/or solvents from HE processing. 
 
Spent Solvent Waste 
Spent solvent waste is generated at TA-9 and TA-16.  This waste consists of spent solvents used 
to dissolve HE and polymers and spent solvents from laboratory analysis. 
 
HE-Contaminated Water 
HE-contaminated water is generated at TA-9, TA-11, TA-16, TA-22, and TA-40, primarily from 
pressure-washing walls, equipment, and floors and from water-cooled HE-machining operations. 
 
HE-Contaminated Used Oil 
HE-contaminated used oil is generated at TA-9 and TA-16 from hydraulic presses and lubrication 
systems associated with HE-machining operations. 
 
Solid and Scrap HE 
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Solid HE is generated at TA-9, TA-11, TA-16, TA-28, TA-37, and TA-40 from HE preparation.  It 
consists of off-specification or obsolete HE.  Scrap HE is generated at TA-9 and TA-16 from 
machining and forming processes. 
 
HE-Contaminated Environmental Restoration (ER) Soil 
ER soil potentially contaminated with HE is generated at LANL from remedial activities, including 
investigation-derived waste. 
 
HE-Contaminated Commercial Chemical Products 
HE-contaminated commercial chemical products may be generated at various TAs throughout 
LANL that manage HE.  This waste may consist of spilled or off-specification unused commercial 
chemical products potentially contaminated with HE. 
 
Waste Water Treatment Sludge from HE Processing 
Waste water treatment sludge from HE processing is generated at TA-16-401 and TA-16-406.  
HE-contaminated water with solvent and HE-contaminated water are poured into a filter vessel 
which separates the liquid to form a sludge. 
 
Spent Carbon From the Treatment of HE-Contaminated Waste Water 
Spent carbon from the treatment of HE-contaminated waste water is generated at TA-16-288.  
This carbon is in the form of spent filters from the Experimental Treatment Facility. 
 
3b.1.1.2 Heterogeneous RCRA-Hazardous HE Waste 
Heterogeneous (i.e., dissimilar or diverse composition) RCRA-hazardous HE wastes treated by 
OB at TA-16 are described generally in the following paragraphs. 
 
HE-Contaminated Trash 
HE-contaminated trash is generated at TA-9, TA-11, TA-16, TA-22, TA-37, and TA-40, and may 
include solvent-contaminated discarded paper, glassware, tools, and other trash from 
HE-processing activities, plastic forming, and from general office and laboratory use. 
 
HE-Contaminated Equipment 
HE-contaminated equipment is generated at TA-9, TA-11, and TA-16 and includes discarded, 
noncombustible equipment and material from HE-processing areas. 
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HE-Contaminated Waste Rags and Wipes 
HE-contaminated waste rags and wipes are generated at TA-9 and TA-16.  This waste includes 
solvent soaked rags and wipes used at HE-processing areas (e.g., hydraulic press operations, 
laboratory analysis, or other miscellaneous uses). 
 
Liquid Acids, Bases, and/or Inorganic Salts 
Liquid acids, bases, and/or inorganic salts are generated at TA-9.  This waste may consist of 
materials used as titrates, solvents, cleaning fluids, and/or materials from hydrolysis research. 
 
3b.1.2 Description of OB Units 
The OB thermal treatment units at TA-16 are currently operating under RCRA interim status.  
The units include: 
 
 •TA-16-387 Flash Pad 
 •TA-16-388 Burn Pad 
 •TA-16-394 Burn Tray 
 •TA-16-399 Burn Pad 
 •TA-16-401 Filter Vessel 
 •TA-16-406 Filter Vessel 

 
RCRA-hazardous HE waste is not stored at the OB thermal treatment unit at TA-16.  Information 
on the design features of and operations at these units is available in other sections of this permit 
application. 
 
3b.2 Waste Parameters [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
A detailed chemical and physical characterization based solely on process knowledge will be 
performed prior to thermal treatment of RCRA-hazardous HE waste, as required by RCRA.  
Parameter selection and waste characterization of HE waste is based solely on process 
knowledge due to the potential safety problems associated with management of this material, the 
lack of laboratory capability for chemical analysis of HE waste, and the fact that the EPA manual 
titled "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (EPA, 
1992a) has no applicable required methodology for characterization of HE waste.  Process 
knowledge provides complete and adequate characterization for the safe and compliant 
treatment of HE waste by OB.  Waste parameters will be selected to ensure that this 
characterization will contain all information necessary to properly treat waste in accordance with 
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RCRA general facility standards and LDR requirements.  Characterization will be performed 
using the procedures described in Section 3b.3. 
 
3b.2.1Proposed Characterization Parameters and Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(1), and Subpart IX, 270.14(b)(2)] 

Proposed parameters, characterization methods, and rationale for RCRA-hazardous HE waste at 
LANL are summarized in Table 3b-2.  The parameters listed in Table 3b-2 were selected based 
on process knowledge for the various homogeneous and heterogeneous waste forms described 
in Section 3b.1.1. 
 
3b.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters were selected to characterize RCRA-hazardous HE waste in 
conformance with RCRA regulatory requirements.  These parameters are based on knowledge 
of raw materials and physical/chemical processes of waste-generating activities, and may be 
supported by limited analytical results.  The rationale for the selected parameters are identified in 
Table 3b-2. 
 
3b.3 CHARACTERIZATION OF HE WASTE 
RCRA hazardous HE wastes generated by testing and experiments are readily characterized by 
process knowledge.  This is primarily because the composition and reactive characteristics of 
these materials are well documented.  Established HE must have fairly consistent chemical 
composition for successful experimental usage.  Off-specification HE has the same composition 
as product HE.  In addition, only allowable explosive material and/or experimental 
explosives/components (refer to Appendix D, SOP WX-3, 1.1.0) are used at LANL by the 
Engineering Sciences and Applications (ESA), Dynamics Testing (DX), and Materials Science 
and Technology (MST) Divisions. 
 
If plans are made to treat a RCRA-hazardous HE waste that has not previously been treated by 
OB, LANL will collect enough information to effectively characterize this waste stream and 
document the characterization prior to initiating the treatment process. 
 
3b.3.1Waste Profiling System [20 NMAC 4.1, Subpart V, 264.13(a)(3), 264.13(b)(4) and (5), and 

Subpart IX, 270.14(b)(2)] 

In an effort to maintain detailed and accurate waste characterization information, LANL's 
Hazardous and Solid Waste Group (ESH-19) and the Chemical Science and Technology (CST) 
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Division use a generator waste-profiling program.  RCRA-hazardous HE waste is characterized 
using process knowledge, which is provided by individual waste generators on LANL's Waste 
Profile Form (WPF).  The WPF is described in detail below and in LANL's Administrative 
Requirement 10-9, "Waste Profile Form."  The waste-profiling effort requires each waste 
generator to provide a detailed written description of the waste on a standardized WPF (Figure 
3b-1).  The waste description can be based on generator process knowledge (as is the case for 
RCRA-hazardous HE waste), the use of appropriate Material Safety Data Sheets (MSDS), and/or 
the results of a chemical/physical analysis of the specific waste.  By completing the WPF, waste 
generators supply information that allows for proper management of RCRA-hazardous HE waste.  
Specific waste information requested on the WPF includes: 
 
 •Point of generation 
 •Method of characterization 
 •Waste categories 
 •Waste description 
 •Waste origination 
 •Classification of radioactivity 
 •Presence of toxic metals and an estimate of concentration 
 •Presence of organic compounds and an estimate of concentration 
 •Identification of hazardous constituents 
 •Identification of hazardous characteristics. 

 
A correctly completed WPF contains enough data to allow ESH-19 to classify the waste as either 
non-RCRA-regulated waste, RCRA-regulated solid waste (i.e., regulated under RCRA Subtitle 
D), RCRA-regulated hazardous waste (i.e., regulated under RCRA Subtitle C), or radioactive 
waste.  These four waste classifications are each divided into categories that further distinguish 
specific wastes.  For example, RCRA-regulated hazardous waste is categorized as ignitable, 
reactive, corrosive or toxicity characteristic, and any additional chemical constituents must be 
listed.  For radioactive waste, activation products, fission products, transuranic radionuclides 
contamination type, and other general information serves to distinguish specific wastes.  These 
categories are identified on the WPF.  By associating a waste with an individual category, 
ESH-19 can accurately classify the waste and assign it the appropriate EPA Hazardous Waste 
Number(s).  The accuracy of information provided on the WPF as well as the resulting waste 
classification is reviewed by ESH-19 and CST.  Ultimately, the waste profile can be used by CST 
to determine the proper procedures for management of the waste.  This information, combined 
with TA-specific SOPs regarding the constituent concentrations of allowable explosives, serves to 
adequately characterize RCRA-hazardous HE waste prior to treatment. 
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All waste generators must certify, based on their knowledge of the waste, that the information on 
the WPF is complete and accurate.  Knowingly providing false information can result in 
administrative action by LANL. 
 
The WPF must be completed prior to any waste treatment, storage, or disposal.  Waste 
generators must provide new profiles when a process change results in a change in waste 
composition or when a new waste is generated; otherwise, WPFs are reevaluated annually 
pursuant to 20 NMAC 4.1, Subpart V, 264.13(b)(4). 
 
3b.3.2Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2) and 264.13(b)(5), and 

Subpart IX, 270.14(b)(2)] 

The physical and chemical nature of RCRA-hazardous HE waste forms (e.g., debris, equipment, 
and instruments) makes the collection of representative samples impractical, difficult, and 
dangerous.  Dangers to human health and the environment associated with unnecessary 
handling of HE wastes combined with the lack of analytical laboratories capable of accepting and 
analyzing HE waste restrict extensive sampling and analysis activities.  Due to these constraints, 
process knowledge alone is adequate to characterize RCRA-hazardous HE wastes at LANL.  In 
addition, difficulty arises from several factors, some of which include:  waste streams that contain 
disparate elements; large objects cannot be made to fill standard size sample containers; 
disparate elements may need to be segregated into similar forms; and laboratories may not have 
the capability to sample large objects (EPA, 1992b). 
 
According to EPA guidance, acceptable knowledge is broadly defined to include process 
knowledge, waste analysis data, and/or facility records of analysis (EPA, 1994b).  Process 
knowledge is described in 20 NMAC 4.1, Subpart V, Section 264.13(a)(2), as data developed 
under Subpart II, and existing published or documented data on a specific hazardous waste or on 
hazardous waste generated from similar processes.  Waste analysis data include 
concentration(s) of RCRA-regulated constituents and/or results of tests for hazardous 
characteristics.  These data are used to determine whether wastes are RCRA-regulated and to 
determine LDR status.  Facility records of analysis performed before the effective date of RCRA 
regulations will be used with caution.  These analytical results must be accurate and applicable 
to the specified waste and should be supplemented with other existing information (e.g., 
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published data).  Examples presented in the EPA guidance as to when application of acceptable 
knowledge may be appropriate include: 
 
 •Wastes containing hazardous constituents from specific processes that are well 

documented, such as F-listed and/or K-listed waste code descriptions. 
 
 •Wastes consisting of discarded unused commercial chemical products, reagents, or 

chemicals of known physical and chemical constituents.  Several of these fall into the 
P-listed and U-listed categories.  

 
 •Wastes containing heterogeneous materials, where the physical nature of the waste does 

not lend itself to taking a representative sample (e.g., laboratory trash and construction 
debris with surface contamination) (EPA, 1994b). 

 
At LANL, waste generators will obtain, assemble, and prepare the acceptable knowledge 
documentation available for each waste stream in a separate auditable file or maintain a waste 
stream reference file that identifies the acceptable knowledge documents and their locations.  
The acceptable knowledge documentation must be explicitly relevant and traceable to a waste 
type and must not be merely a list of information sources for a particular operation and waste.  
There are many sources of applicable documentation at LANL that may be used to substantiate 
acceptable knowledge for a specific waste stream.  Examples of documentation that may be 
used include the following: 
 
 •Process design documents (e.g., Title II Design). 
 
 •Preliminary and final safety analysis reports, unreviewed safety question determinations, 

and technical safety requirements. 
 
 •SOPs and detailed operating procedures, which can include lists of raw materials or 

reagents, describe the process/experiment that uses the materials, and describe the 
wastes generated and how the wastes are handled. 

 
 •Waste packaging logs. 
 
 •Test plans or research project reports that describe the reagents and other raw materials 

used in an experiment. 
 
 •Site databases (e.g., chemical inventory database for Superfund Amendments and 

Reauthorization Act Title III requirements). 
 
 •Information from site personnel (e.g., documented interviews). 
 
 •Standard industry practice documents (e.g., vendor information). 
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 •Industry reports on a similar process can be useful when there is a clear connection between 

the LANL process/experiment and the industry's similar process/experiment. 
 
 •Analytical data from studies of common industry processes that are similar to LANL 

processes.  These data can be used to identify the constituents in a specific "similar" 
process waste stream and to determine the regulatory status of the waste. 

 
 •MSDSs, product labels, and other product package information. 
 
 •Documented visual inspections to confirm or identify the physical characteristics and 

packaging of a waste.  
 
 •Laboratory notebooks that detail the research processes and raw materials used in an 

experiment. 

 
3b.3.3 Sampling and Analysis for RCRA-Hazardous HE Waste 
The inherent nature of most RCRA-hazardous HE waste streams makes sampling and analysis 
dangerous.  Only very limited types of sampling and analysis may be conducted safely (e.g., 
HE-contaminated wastewater and slurries may be tested at an on-site laboratory at LANL to 
confirm the presence and relative concentrations of HE in these waste forms).  This analysis is 
done by high-performance liquid chromatography, EPA Test Method M8330.  Due to the 
possible handling dangers associated with HE and reactive waste materials, LANL will rely on 
process knowledge to characterize these wastes.  LANL personnel routinely use established HE 
products of consistent chemical composition for research.  Historically, HE waste materials have 
successfully undergone thermal treatment by OB with no additional or alternative procedures 
required.  Reevaluation of a HE waste will occur if different raw materials (different formulation) 
are used in the product HE. 
 
If plans are made to treat a waste that has not previously been treated by OB, LANL will collect 
enough information to effectively characterize this waste stream prior to initiating the treatment 
process. 
 
Changes in waste-generating processes will be verified through an annual recharacterization 
evaluation.  In addition, if the newly generated waste is of a different composition or if waste 
verification inspections indicate a discrepancy between the waste and its WPF, the process 
knowledge will be reevaluated. 
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3b.3.4 Sampling and Analysis of Ash Generated by OB 
Ash generated as the result of thermal treatment by OB is analyzed for toxicity characteristic 
barium (D005) prior to disposal.  Ash generated from any waste stream which contains listed 
hazardous waste is considered "derived from" waste and is sent to a permitted treatment, storage, 
or disposal facility for proper disposal.  A summary of waste characterization techniques for ash 
generated by OB is included in Table 3b-3. 
 
3b.4 SPECIAL PROCEDURAL REQUIREMENTS 
Additional waste management requirements that are specific to ignitable, reactive, and 
incompatible wastes, as well as in compliance with LDR, are described below. 
 
3b.4.1 Procedures for Ignitable, Reactive, and Incompatible Wastes [20 NMAC 4.1, Subpart V, 
264.17] 
LANL personnel will take all precautions necessary to prevent accidental ignition or reaction of 
ignitable and/or reactive waste managed at TA-16.  All wastes treated by OB at LANL are 
ignitable, reactive, or both.  Therefore, LANL will rely on SOPs for specific safety and handling 
procedures associated with the treatment of HE waste. 
 
3b.4.2Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, Subpart VIII, 

268.7(a) and 268.7(b)(3), (4), and (5)] 

In accordance with the LDR regulations specified in 20 NMAC 4.1, Subpart VIII, Part 268, 
Subpart D, treatment standards are expressed in two ways:  (1) as constituent concentrations in 
the waste (from either an extract of the waste, as determined by the toxicity characteristic 
leaching procedure, or from the total volume of the waste, referred to as total waste analysis) or 
(2) as specified treatment technologies.  Wastes that must meet concentration-based treatment 
standards prior to disposal will be evaluated to determine if applicable constituent concentration 
levels have been attained.  This will be accomplished by testing the ash generated from the OB 
process, or by using acceptable knowledge (EPA, 1994b).  For example, ash accumulated after 
the thermal treatment of a waste stream that contained a listed hazardous waste is handled as a 
"derived from" waste and sent off-site to a permitted hazardous waste treatment facility.  Testing 
will be conducted only to certify that a waste meets LDR treatment standards.  If a waste meets 
applicable LDR treatment standards based on acceptable knowledge, then testing to certify LDR 
compliance is not necessary.  HE waste (i.e., ignitable and/or reactive) has a specified treatment 
technology of deactivation; therefore, verification through analysis is not necessary.  All 
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HE-contaminated waste must be treated by OB following specific SOPs.  HE-contaminated 
equipment and material is inspected after the flash period and certified to be adequately treated 
by a Certifying Agent.  All certification documentation and any analytical results completed in 
support of LDR requirements will be retained within the facility operating record. 
 
Any wastes that are determined through analysis to meet treatment standards as specified in 
20 NMAC 4.1, Subpart VIII, Part 268, Subpart D, will be land disposed in a permitted facility 
without further treatment.  An LDR notification form (Figure 3b-2), including all analytical records 
to support the notification, will be prepared and will accompany the shipment of waste to the 
receiving facility. 
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 Table 3b-1 
 
 Descriptions of Hazardous Waste Treated by Open Burning at Los Alamos National Laboratory 
 

Waste Description Waste-Generating 
Process Description 

Technical Areas 
(TA) Where Waste is 

Generated 

Basis for 
Characterization 

Potential 
EPAa 

Hazardous 
Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the 
Waste 

Regulatory 
Limitsb 

(milligrams 
per liter) 

Homogeneous Wastes 
High explosive 
(HE)-contaminated 
water with solvent 

Laboratory analysis 
and/or HE processing 

TA-16, TA-9 Process knowledge D001 
 

D003 
F003 

Ignitability 
 

Reactivity 
Spent nonhalogenated 

solvents 

Not applicable 
(NA)c 
NAc 
NAc 

HE-contaminated spent 
solvent waste  

Laboratory analysis; 
dissolving HE and 
polymers 

TA-16, TA-9 Process knowledge D001 
D003 
D022 
D028 
D035 
D038 
F003 
F005 
U003 

Ignitability 
Reactivity 

Chloroform 
1,2-Dichloroethane 
Methyl ethyl ketone 

Pyridine 
Acetone 
Toluene 

Acetonitrile 

NAc 
NAc 
6.0 
0.5 

200.0 
5.0 
0.5 
NAc 
NAc 

HE-contaminated water Pressure-washing walls, 
equipment and floors; 
and from water-cooled 
HE-machining operations 

TA-16, TA-22 Process knowledge D003 Reactivity NAc 

HE-contaminated used 
oil 

Hydraulic presses and 
lubrication systems 
associated with 
HE-machining operating 

TA-9, TA-16 Process knowledge D003 Reactivity NAc 

Solid and scrap HE Off-specification or 
obsolete HE; and from 
machining and forming 
HE 

TA-9, TA-11,TA-16, 
TA-28, TA-37, and 

TA-40 

Process knowledge D003 Reactivity NAc 



 Table 3b-1 (Continued) 
 
 Descriptions of Hazardous Waste Treated by Open Burning at Los Alamos National Laboratory 
 

 

Refer to footnotes at end of table. 
 
 2 

Homogeneous Wastes (Continued) 
HE-contaminated 
environmental 
restoration (ER) soil 
and/or debris 
 
Note:  debris would be 
considered a 
heterogeneous waste 

Waste generated during 
remediation and 
investigation-derived 
waste 

 Process knowledge 
and/or limited 

analysis 

D003 
D005 
D006 
D007 
D008 
D009 
D011 
D030 
K044 

 
 

F001 
 
 

F002 
 

F003 
 

F005 

Reactivity 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Silver 
2,4-Dinitrotoluene 

Waste water treatment 
sludge from explosives 

processing 
Spent halogenated 

solvents used in 
degreasing 

Spent halogenated 
solvents 

Spent nonhalogenated 
solvents 

Spent nonhalogenated 
solvents 

NAc 
100.0 

1.0 
5.0 
5.0 
0.2 
5.0 
0.13 
NAc 

 
 

NAc 
 
 

NAc 
 

NAc 
 

NAc 

Heterogeneous Wastes 
Solvent/HE-contaminat
ed trash, may include 
paper, glassware, tools, 
and other trash 
contaminated with 
solvents 

HE processing, plastic 
forming, and from 
general office and 
laboratory use 

TA-9, TA-11, 
TA-16,TA-22, TA-37, 

and TA-40 

Process knowledge D003 
F001 

 
F003 

Reactivity 
Freon, 

Trichlorofluoroethane 
Acetone 

NAc 
NAc 

 
NAc 
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 Descriptions of Hazardous Waste Treated by Open Burning at Los Alamos National Laboratory 
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Heterogeneous Wastes (Continued) 
HE-contaminated 
equipment 

HE processing TA-9, TA-11, and 
TA-16 

Process knowledge D003 Reactivity NAc 

HE-contaminated 
waste rags and wipes 

HE processing, (e.g., 
hydraulic press 
operations, laboratory 
analysis, or other 
miscellaneous uses) 

TA-16, TA-9 Process knowledge D001 
D003 
F001 
F002 
F003 
D022 
U044 
U003 

Ignitability 
Reactivity 

1,1,1-Trichloroethane 
1,1,1-Trichloroethane 

Acetone 
Chloroform 
Chloroform 
Acetonitrile 

NAc 
NAc 
NAc 
NAc 
NAc 
6.0 
NAc 
NAc 

Liquid acids, bases, 
and/or inorganic salts 

Materials used as titrates, 
solvents and cleaning 
fluids and material from 
hydrolysis research 

TA-9 Process knowledge D002 
D003 
D005 
D007 
D009 

Corrosivity 
Reactivity 

Barium 
Chromium 
Mercury 

NAc 
NAc 

100.0 
5.0 
0.2 

 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration 

equal to or greater than the respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, 261, Subpart D. 
cNot applicable:  refers to the absence of regulatory limits for ignitable, corrosive, reactive wastes, and F-, K-, and U-listed wastes. 
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 Table 3b-2 
 
 Parameters, Characterization Methods, and Rationale for 
 RCRA-Hazardous High Explosive (HE) Waste 
 

Waste Description Parametera Characterization Method Rationale 
Homogeneous Wastes 

HE-contaminated water 
with solvent 

-Reactivity 
-Resource Conservation 

and Recovery Act 
(RCRA)-regulated 
organics 

-Acceptable knowledgeb -Determine characteristic for 
reactivity 

-Determine the presence of K- 
and F-listed wastes from 
non-specific sources 

HE-contaminated spent 
solvent waste 

-Reactivity 
-RCRA-regulated organics 

-Acceptable knowledgeb -Determine characteristic for 
ignitability and reactivity 

-Determine toxicity 
characteristic 

-Determine the presence of 
F-listed solvents 

HE-contaminated water -Reactivity -Acceptable knowledgeb -Determine characteristic for 
reactivity 

-Determine the presence of 
K-listed waste from a 
non-specific source 

HE-contaminated used oil -Reactivity -Acceptable knowledgeb -Determine characteristic for 
reactivity 

Solid and scrap HE -Reactivity -Acceptable knowledgeb -Determine characteristic for 
reactivity 

HE-contaminated 
environmental restoration 
(ER) soil and/or debris 

-RCRA-regulated organics 
-Reactivity 
 

-Acceptable knowledgeb -Determine characteristic for 
reactivity 

-Determine toxicity 
characteristic 

-Determine the presence of K- 
and F-listed wastes from 
non-specific sources 

HE-contaminated 
commercial chemical 
products 

-RCRA-regulated organics 
-Reactivity 

-Acceptable knowledgeb -Determine the presence of 
U-listed wastes 

Waste water treatment 
sludges from the 
processing of HE 

-RCRA-regulated organics 
-Reactivity 

-Acceptable knowledgeb -Determine the presence of K- 
and F-listed wastes from 
non-specific sources 

Spent carbon from the 
treatment of 
HE-contaminated waste 
water 

-RCRA-regulated organics 
-Reactivity 

-Acceptable knowledgeb -Determine the presence of K- 
and F-listed wastes from 
non-specific sources 

Heterogeneous Wastes 
Solvent/HE-contaminated 
trash, may include paper, 
glassware, tools, and 
other trash contaminated 
with solvents 

-Reactivity 
-RCRA-regulated organics 

-Acceptable knowledgeb -Determine characteristic for 
reactivity 

-Determine the presence of 
F-listed solvents 

HE-contaminated 
equipment 

-Reactivity -Acceptable knowledgeb -Determine characteristic for 
reactivity 
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 Parameters, Characterization Methods, and Rationale for 
 RCRA-Hazardous High Explosive (HE) Waste 
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Heterogeneous Wastes (Continued) 
HE-contaminated rags 
and wipes 

-RCRA-regulated organics 
and metals 

-Ignitability 
-Reactivity 

-Acceptable knowledgeb -Determine characteristic for 
ignitability and reactivity 

-Determine toxicity 
characteristic 

-Determine the presence of 
F-listed solvents 

Liquid acids, bases, 
and/or inorganic salts 

-RCRA-regulated metals 
-Corrosivity 
-Reactivity 

-Acceptable knowledgeb -Determine characteristic for 
corrosivity and reactivity 

-Determine toxicity 
characteristic 

 
aParameter selection is based on process knowledge for each waste stream.  Additional parameters may be selected for 

each waste stream as necessary. 
bAccording to U.S. Environmental Protection Agency (EPA), 1994, "Waste Analysis at Facilities that Generate, Treat, Store, 

and Dispose of Hazardous Waste, A Guidance Manual," OSWER 9938.4-03, U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C., acceptable knowledge is broadly defined as 
process knowledge, waste analysis data (e.g., sampling and analysis), and/or facility records of analysis. 
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 Table 3b-3 
 
 Summary of Waste Characterization Techniques for Ash Generated by Open Burninga 
 

Constituent Method Numbers Test Method  Rationale 
Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

SW-846 
 
(3051, 1311, 6010A, 7060A, 7061A)b 
(3051, 1311, 6010A, 7080A, 7081)b 
(3051, 1311, 6010A, 7130, 7131A)b 
(3051, 1311, 6010A, 7190, 7191)b 
(3051, 1311, 6010A, 7420, 7421)b 
(1311, 7470A, 7471A)b 
(3051, 1311, 6010A, 7740, 7741A, 7742)b 
(3051, 1311, 6010A, 7760A, 7761)b 
or equivalent methodsc 

Total and/or toxicity 
characteristic leaching 
procedure (TCLP) 
metals analysis 
 
Inductively-coupled 
plasma spectroscopy 
 
Atomic absorption 
spectroscopy  
 
Cold vapor atomic 
absorption 
spectroscopy  
 
Process knowledge for 
heterogeneous wastes 

Determine total 
and/or TCLP 
metals 
concentrations 
in samples of 
solid process 
residues 

 
aCurrently, ash generated by open burning is only analyzed for barium. 
bU.S. Environmental Protection Agency (EPA), 1992, "Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods," SW-846. 
cEquivalent methods, subject to EPA approval, may be substituted. 
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 4.0  WASTE MANAGEMENT PRACTICES 
 
The following sections describe the waste management practices at the Technical Area (TA) 16 
burn ground and at the classified container storage area in Building 88.  Photographs of these 
areas are included in the TA-16 Part A permit application, included as Attachment 1-1 of 
Section 1.0 of this permit application. 
 
4.1 TA-16-88 CONTAINER STORAGE AREA 
The classified container storage area located at Building 88 is an approximate 17 feet (ft) by 10 ft 
area to be used for storage of hazardous and low-level mixed waste (Figures 4-1 and 4-2). This 
area has a 275-gallon or 2,500 pound (lb) capacity.  Containers that may be used for storage are 
55-gallon drums, crates, boxes, small containers, and miscellaneous, irregularly-shaped 
containers.  Materials will be compatible with containers.  No free liquids are managed in this unit.  
Containers will be kept elevated using trays/pallets, with aisle space maintained to allow the 
unobstructed movement of personnel, fire protection equipment, spill control equipment, and 
decontamination equipment to any area of TA-16-88. 
 
U.S. Environmental Protection Agency (EPA) Hazardous Waste Numbers managed in this area are 
included in the TA-16 Part A permit application (Section 1.0, Attachment 1-1).  Maximum capacity 
is 275 gallons or 2,500 pounds (lbs) at any one time (assuming 500 lbs per 55-gallon drum). 
 
4.2 CURRENT MANAGEMENT PRACTICES FOR THE OPEN BURN UNITS 
The burning ground at TA-16 (Figure 4-3) is managed by Los Alamos National Laboratory (LANL)'s 
Engineering Science and Applications-Weapons Materials Applications (ESA-WMA) group, which 
is responsible for the safe treatment and handling of high-explosives (HE)-contaminated waste 
material generated by the HE production facilities.  The group is also responsible for the safe 
handling of some HE-contaminated materials generated by Dynamic Experimentation (DX) Division 
that performs HE research and development.  Several kinds of HE-contaminated waste materials 
are treated at the burning ground and include the following: 
 
 •Inert - mock explosives, may contain oxidizers 
 
 •Solid chunk - includes consolidated turnings, reject parts, and excess HE 
 
 •Sludge - HE sludge which settles out of wastewater from HE-processing facilities 
 
 •Waste oil/solvents - assumed to be contaminated with HE 
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 •Scrap - any machinery, equipment, or furniture used in HE-processing areas is considered 

potentially contaminated with HE and is not allowed to leave the area until any HE has 
been removed. 

 
Administrative controls within ESA and DX Divisions ensure that the chemical composition of every 
HE developed or routinely used at LANL is known.  In addition, the compatibility of each HE with 
other HE compounds and with other materials with which it may come in contact is determined by 
LANL's Explosives Technology and Safety Group (DX-16) and ESA-WMA before the HE is 
routinely used at LANL through sensitivity testing and design of HE. 
 
The packaging and collection of waste material for disposal at the TA-16 burning ground is defined 
by established procedures; current practice is discussed in the following paragraphs.  Waste HE 
and HE-contaminated materials are packaged by the generator in containers which are clearly 
identified.  Permanent receptacles, such as dempster dumpsters, drums, garbage cans, and 
disposal cans must have the contents for which they are intended stenciled on their sides.  
Cardboard boxes containing scrap HE must have a completed explosives record card 
(Form WX-3-41) attached to the outside of the box.  All receptacles  containing wastes regulated 
by the Resource Conservation and Recovery Act (RCRA) must have the words "Hazardous Waste" 
posted on the outside and must be stored in less-than-90-day storage areas. 
 
Pressed and cast HE is placed in separate boxes.  A reinforcing piece of cardboard is placed in the 
bottom of cardboard boxes containing HE waste.  If more than one large piece of waste HE is 
placed in a box, a cushioning material, such as Kimpak®, must be placed between the pieces so 
that contact cannot occur during transport.  All boxes are closed and the lids taped securely shut.  
Pieces of HE that weigh more than 50 lbs are placed in a suitably-sized HE transportation container 
with a lid that can be securely closed.  HE with boosters or metal attachments must be labeled and 
packaged separately from other explosives. 
 
HE-contaminated liquids are packaged as follows: 
 
 •Flammable solvents, including toluene, acetone, methyl ethyl ketone, and alcohol (see 

Attachment 4-1), are poured into red disposal cans, plastic containers, or 55-gallon drums 
stenciled "FLAMMABLE."  The cans and drums are grounded. 

 
 •Dimethylsulfoxide (DMSO) is poured into disposal cans stenciled "DMSO only." 
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 •Used oil drained from explosive processing equipment is stored in disposal cans or 55-gallon 
drums marked "Hold for Disposal."  ESA-WMA maintenance personnel identify each 
container, or group of containers if the material has a common source, with an 
identification number and record of the source, fluid type, and date of removal.  These 
fluids are burned at the oil/solvent burn tray.  Drained hydraulic fluid from non-HE 
processing equipment is not laboratory analyzed for HE but is handled by LANL's 
Environmental Systems and Waste Characterization Group (CST-7) after being certified 
free of HE by an Authorized Certifying Agent using the HE spot test. 

 
The procedure for collecting HE-contaminated sludge from sumps associated with development 
and fabrication units is briefly summarized here.  All pieces of HE retained in the small wire basket 
located at the sump inlet are placed in paper or plastic bags and then packaged in cardboard boxes.  
The flexible hose from the ESA-WMA vacuum truck is inserted into the HE slurry at the bottom of 
the tank.  Up to 500 gallons of slurry and waste water can be collected.  After completion of the 
sump cleaning operations, the truck is driven to the filter vessels at the burning ground where the 
water/HE slurry is treated. 
 
Prior to burn operations, the gate on the access road is closed by the HE disposal crew.  The 
closest property, not owned by LANL, is at a distance greater than one mile from the burning 
ground.  Operations are not conducted at the burning ground if an electrical storm is in progress or 
is approaching.  No more than two persons are involved in setting the ignition train and squibs in 
preparation for a burn.  The master controls for the firing circuit are located inside a control shelter.  
The control shelter is no less than 300 ft from all burn operations.  Personnel engaged in 
explosives disposal activities are thoroughly trained in the hazards associated with handling, 
transporting, and disposing of explosives, and in the precautions necessary for personnel 
protection.  All personnel are instructed in and are expected to follow the applicable ESA-WMA 
procedures when at TA-16.  Operators engaged in disposal operations at the burning ground wear 
flameproof coveralls, industrial safety shoes, and appropriate eye protection. 
 
All open burn operations are conducted in accordance with appropriate standard operating 
procedures (SOP), ESA-WMA SOP group 12.0.  Adherence to the SOPs ensures safe and 
efficient HE destruction and decontamination of flashed materials.  Efficient decontamination is 
also expected to result in minimization of products of incomplete combustion (i.e., carbon monoxide 
[CO], volatile organic compounds [VOC], and hazardous air pollutants [HAP]). 
 
All records, including plans, required under 20 NMAC 4.1, Subpart V, 264, Subpart E will be 
furnished upon request and made available at all reasonable times for inspection by duly 
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designated representatives of the New Mexico Environment Department (NMED) and the EPA.  
To satisfy the requirements of 20 NMAC 4.1, Subpart V, 264.74(c), a copy of records of waste 
disposal locations and quantities, as required by 20 NMAC 4.1, Subpart V, 264.73(b)(2), will be 
submitted to NMED and the local land authority upon closure of the facility.  Shipments to off-site 
facilities will comply with the requirements of 20 NMAC 4.1, Subpart III. 
 
4.2.1 Off-Normal Waste Generation 
The Material Disposal Area P (MDA-P), adjacent to the burning ground at TA-16, is scheduled for 
closure.  The TA-16 open burn units may be used for destroying any HE on contaminated debris 
from remediation and closure of the MDA-P.  The MDA-P contains an estimated 30,000 cubic 
yards (yd3) of waste and debris.  Waste that may be generated during closure of the MDA-P 
includes personal protective clothing (approximately 150 yd3), disposable sampling equipment 
(approximately 160 yd3), liquids and sludges from decontamination (approximately 22,000 gallons), 
debris, and soil/tuff (approximately 60,000 yd3) from the waste pile.  The waste will be treated or 
disposed of within 90 days of excavation.  The estimated date when waste will be ready for 
disposal is Fall 1995.  A closure plan has been submitted to NMED for MDA-P.  Estimated waste 
types are included in the TA-16 Part A permit application included as Attachment 1-1 of Section 1.0 
of this permit application. 
 
The Environmental Restoration Program is conducting clean-up of TA-9, -11, -16, -28, and -37.  
The materials potentially sent from these operations would include approximately 4 55-gallon 
drums of personal protective equipment, 1000 yd3  of soil and debris per year, 4 55-gallon liquid 
(wash water), and 3 liters of spent acetone.  Only those hazardous wastes included in routine 
operations (see the TA-16 Part A permit application) would be burned or flashed at the burn ground. 
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4.3 TA-16-387 FLASH PAD TREATMENT OPERATIONS 
Flashing operations are conducted to remove HE contamination from unburnable materials.  In 
addition, spent carbon filters that may contain listed solvents from the waste water treatment unit 
and washwater from mopping may be flashed.  The carbon itself is not consumed but is then taken 
to TA-54 and managed as a RCRA listed hazardous waste.  Any materials that are potentially 
contaminated with HE must be flashed prior to disposal because of safety concerns.  Treatment 
personnel deliver potentially HE-contaminated, unburnable materials to the burning ground where 
they are inspected for reservoirs of oils, other fluids, and excessive deposits of explosives, which 
are removed before flashing.  Valves on any sealed containers are opened or removed.  
Historically, kindling wood or scrap lumber has been placed on the bottom of the flash pad.  The 
flash pad is constructed of concrete blocks lined with sand.  The burns consist of approximately 
800 to 1,600 lbs of wood pallets or scrap lumber placed on the bottom grill of the burning ground 
stand or on and around the flash pile.  The amount of wood used is determined by the type and 
quantity of materials to be flashed, but is always sufficient to ensure that the flashing is complete 
and no HE contamination remains.  Each burn requires approximately one-half gallon of kerosene 
and excelsior to ignite the wood.  In addition, when available, 20 to 50 lbs of HE-contaminated 
rags, paper, cardboard, plastics, packing material, and combustible firing site debris are mixed with 
the wood to aid in ignition and act as a combustion source.  The amount of unburnable material 
flashed in each burn is approximately one-and-a-half tons and consists primarily of metal and glass 
(e.g., machine tools, vacuum piping and pumps, glass containers, filters).  An ignition train is 
prepared with a one-to-two ft train of excelsior up to the material on the pad.  The excelsior is 
dampened with kerosene.  Squibs are placed approximately one inch from the excelsior and 
ignition is initiated according to the steps outlined in current ESA-WMA procedures.  After 
completion of the burn, ash from fuel wood and other burnable fuels (e.g., rags, paper) is collected 
and analyzed.  If barium is found, it is sent to TA-54 as hazardous waste.  If barium is not found, it 
is sent as a nonregulated waste. 
 
A proposed alternative to wood fuel is the use of propane burners to flash suspect 
HE-contaminated waste.  This alternative will reduce the amount of air and land disposal 
emissions from the operation and, if implemented, will be used for the majority of burns at the flash 
pad.  The wood fuel option will be maintained as a backup.  Aerial combustion emissions will be 
reduced by using propane as the fuel rather than scrap wood (see Attachment 4-1).  Depending on 
the amount of material to be flashed, from one-to-three portable burners would be placed in front of 
the flash pad at a distance of 2 to 6 ft.  Each burner would have an adjustable heat output in the 
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range or 1,000,000 to 1,800,000 British Thermal Units (BTU) per hour (hr) and have a flame length 
of 8 to 12 ft.  It is estimated that 1,000,000 BTU/ton (11 lbs of liquid propane per ton of equipment 
flashed) would be required to heat up and maintain the equipment at a temperature of 800 to 
1,000 degrees Fahrenheit (°F) to ensure destruction of all known and potential HE contamination 
(Figures 4-4 to 4-5). DX-16 has designated that 665°F is the minimum temperature at which all 
explosives used in DX and ESA operations will be thermally decomposed.  Several thermocouples 
will be placed on and within the equipment being flashed to record temperatures and to document 
that the materials reached and maintained the required temperature levels for the necessary time.  
Recorded temperature data and an additional HE screening test clean certification will allow flashed 
materials to be designated as nonHE-contaminated and available for commercial salvage, when 
appropriate.  In addition, the use of propane burners would minimize the generation of ash 
requiring disposal. 
 
A minimum of 24 hours must lapse after burning (if wood is used) before ashes and other 
nonburnable equipment can be collected.  Wood-flashed material is disposed of as 
administratively-controlled, nonhazardous waste; propane-flashed material will be commercially 
salvaged.  Approximately 30,000 yd3 of waste material will be flashed at the TA-16-387 pad 
annually. 
 
4.4 TA-16-388 AND -399 BURN PADS 
When HE materials are delivered to the burning ground, the delivery truck is backed up to the 
entrance of the burn pad to be used (Figure 4-6) and boxed explosives are unloaded and left inside 
the pad fence.  The truck is driven outside the burning ground and the motor is turned off.  The 
burn pads consists of elevated metal trays lined with fire brick and sand (see Figure 4-6).  A layer 
of 15-lb asphalt felt or roofing paper is placed over the sand in the elevated burn pad and HE 
material is removed from boxes and placed on the felt in a single layer.  After the containers have 
been emptied, they are placed beside or on top of the HE for burning, or are returned to the truck.  
Any unidentified material or material that should not be burned (e.g., detonators) is removed from 
the felt and repackaged.  An ignition train is prepared and ignited as described above.  No more 
than 1,000 lbs of HE may be burned at one time.  After 24 hours, ashes and surface sand are 
removed from the tray and placed in a 55-gallon drum.  The drum is managed by CST-7 as a 
hazardous waste if the ash is found to contain toxic concentrations of barium.  Approximately 
10,000 lbs of material will be burned annually. 
 
4.5 TA-16-394 BURN TRAY TREATMENT OPERATIONS 
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LANL is permitted under New Mexico Air Quality Control Regulation (AQCR) 301 to burn up to 
2,500 gallons of dilute solvents per year in specialized solvent trays at the TA-16 burn grounds.  Up 
to 50 gallons per burn are allowed under the conditions of the permit.  An average make-up of the 
dilute solvent solution is 30% methanol, 25% water, 20% acetonitrile, 20% tetrahydrofuran, 5% of 
any of the solvents listed in the TA-16 Part A permit application (Section 1.0, Attachment 1-1), and 
trace amounts of HE.  Occasionally oil contaminated with HE will be burned.  Potential emissions 
were estimated using data from "Prediction of Fire Properties of Fuels" (Tewarson, 1985).  
Potential emissions from solvent burning are shown in Table 1 of Attachment 4-1. 
 
The oil/solvent burn trays (Figure 4-7) are currently used to flash suspect HE-contaminated oils and 
solvents in accordance with an air quality burn permit (AQCR 301) issued by NMED.  Each burn 
consists of pouring approximately 50 gallons of HE-contaminated oils and solvents into burn trays 
and igniting the mixture.  The burn trays consist of two 8-inch thick welded steel trays elevated in a 
concrete secondary containment vessel.  The secondary containment vessel contains a layer of 
gravel and sand and is lined with fire bricks (see Figure 4-7).  The flammable solvents include 
toluene, acetone, alcohol, methyl ethyl ketone, and other HE-contaminated liquids resulting from 
HE analysis and processing.  Used HE-contaminated hydraulic fluids mixed with solvents are 
drained from explosive processing and machining equipment and burned.  The total percentage of 
the HE in the solvent/fluids mixture is unknown, as is the percentage of solvents. 
 
In addition to standard apparel, respirators must be worn when volatile solvents will be treated 
during a burn.  Face shields or other suitable eye protection are worn while liquid is discharged and 
during cleanup operations when airborne particles constitute an eye hazard.  HE-contaminated 
waste oils/solvents are collected in containers and delivered to the liquid burn pad.  Small (e.g., 
5-gallon) containers are unloaded by hand; the truck boom may be used to unload larger (e.g., 
55-gallon) containers from the vehicle.  After unloading, the truck is driven outside the burning 
ground and parked.  HE-contaminated liquids are poured into the burn trays by hand if in small 
containers, or using a plastic plug, valve, and hose to empty large containers.  A grounding strap is 
attached to the container and the tray before liquid transfer.  Equipment used to load the trays must 
be thoroughly cleaned before being stored at the burning ground.  Historically, excelsior and 
squibs are used to initiate ignition as described above. 
 
Propane burners (Figures 4-8 and 4-9) have been proposed as an alternative to excelsior and 
squibs.  As part of this alternate procedure, the burn tray size would be reduced to 75 gallons from 
its current gallon size.  The propane burners can provide a more efficient method of destroying 
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solvent/water mixtures and reducing air emissions.  An adjustable 50,000 to 200,000 BTU/hr 
propane burner will be placed under the 75-gallon tray to vaporize the HE-contaminated mixtures.  
Two 25,000 to 50,000 BTU/hr propane burners will be placed over the tray to ignite solvent vapors.  
Water in the water-solvent mixture (ranging from 0 to 95%) would be boiled off in the process.  The 
heat that will be supplied to the tray by the propane burners will be approximately 1.1 lb of liquid 
propane (or 100,000 BTU) per 50-gallon burn.  The 100,000 BTU would be used to boil/flash any 
50-gallon solvent/water mixture (95% water or 100% solvent).  Approximately 700 gallons of 
HE-contaminated solvent/water mixtures will be boiled/flashed annually.  Retention of the historical 
burning method is requested as a back-up should necessary situations apply. 
 
Little or no ash is generated in the burn trays.  Residues from the burning of listed hazardous 
wastes in the burn trays are managed as a hazardous waste by CST-7. 
 
4.6 TA-16-401 AND -406 FILTER VESSELS TREATMENT OPERATIONS 
HE-contaminated sludge is delivered to the filter vessel (Figure 4-10) in a vacuum truck.  The filter 
vessel is constructed of welded steel and lined with fire bricks.  The end of the discharge hose is 
placed into the filter vessel, the valve on the bottom of the tank is opened, and the slurry is 
gravity-fed into the filter vessel.  Liquid passes through the sand/gravel filter bed into a fluid drain at 
the base of the filter vessel and through carbon adsorption units at the wastewater treatment unit 
located near the filter vessels.  Treated effluent is discharged to the nearby canyon through a 
National Pollutant Discharge Elimination System (NPDES)-regulated discharge point after 
laboratory analysis to ensure NPDES permit compliance.  After the slurry is drained from the tank, 
the inside of the tank and the discharge hose are washed with water that filters to the wastewater 
treatment unit.  Rags or Kimwipes® are used to clean explosives off the inspection port cover, and 
these are placed in the filter vessel for treatment.  Waste chunks collected from the wire cage in the 
sump are added to the sludge.  When the filter is full, the wet waste is distributed to a uniform 
thickness, not to exceed three inches (maximum 750 lbs), with a spark-proof rake.  A cover is then 
positioned on the filter vessel and secured, and hot air is blown into the filter vessel.  When the 
waste sludge is dry, the filter vessel cover is removed and the sludge is ignited remotely with 
excelsior and squibs as described above.  Ashes and a small amount of sand are removed from 
the filter vessel when the burn is complete.  These are drummed and managed by CST-7 as a 
hazardous waste if toxic levels of barium are detected by analyzing the reside, and/or if listed 
solvents have been comingled with the sand or ash in the filter vessels.  Fresh sand is added to the 
filter vessels as necessary.  Approximately 10,000 lbs of waste material will be burned annually. 
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4.7 EXPOSURE INFORMATION 
The major migration pathways and relevant environmental media through which exposure to 
residual contaminants could occur include:  (1) liquid or ash infiltration into near-surface or 
subsurface soils, (2) wind entrainment and dispersal of surface soil and atmospheric dispersion of 
volatiles, and (3) surface water runoff carrying soil/sediment in suspension and solution.  
Secondary pathways include:  1) uptake by animals from ingestion and inhalation of contaminated 
media, and (2) root uptake by plants from contaminated soils (LANL, 1993a). 
 
Only solid materials composed of or potentially contaminated with HE are burned in the burn pads.  
Ashes and surface sand are removed and packaged after each treatment as described in Section 
4.4.  A movable rain cover is used to prevent precipitation from contacting material in the tray.  No 
potential for liquid pollutant releases to the surrounding surface soil is associated with this 
treatment. 
 
Liquid wastes contaminated with HE are burned in two 8-inch welded steel trays placed within a 
concrete containment vessel filled with sand and gravel.  The secondary containment serves to 
contain any liquid spills and prevent liquid releases to the surrounding surface soil during treatment 
operations.  Additionally, weekly inspections are conducted to verify the structural integrity of the 
trays. 
 
Machinery or materials potentially contaminated with HE and other materials that are treated on the 
flash pad, are placed on removable concrete slabs for flashing.  Ash on and around the pad is 
removed and packaged as described in Section 4.3.  Cleaning the area as soon as allowable 
minimizes releases to the environment. 
 
Operational procedures require that open burning not be undertaken at a time of impending 
electrical storms and during high wind conditions.  Burns are carried out in steel vessels containing 
absorbent sand.  The steel vessels are covered within 24 hours after treatment to prevent storm 
runoff.  The contaminated sand and residues are subsequently collected, drummed, and managed 
as dictated by analytical results. 
 
4.7.1 General (LANL Air Quality) 
LANL is committed to operating within the requirements set forth in federal and state air quality 
statutes while maintaining the operational flexibility to respond to changing strategic initiatives.  
LANL is in compliance with all federal and state nonradiological ambient air quality standards.  
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Emissions from operations at LANL will be reported annually to the State of New Mexico 
Environment Department's Air Pollution Control Bureau as required by the 1990 Clean Air Act 
Amendments and by the State of New Mexico's Operating Permit Program.  Compliance with 
federal and state nonradiological ambient air quality standards requires that only new or modified 
sources measure or estimate the off-site impacts for criteria pollutants (i.e., CO, oxides of nitrogen 
[NOx], particulate matter [PM], and VOCs) using air monitoring sampling or dispersion model 
analysis. 
 
Monitoring for criteria pollutants was performed at the boundary of Bandelier and TA-49, 
approximately 15,500 ft south/southeast of the TA-16 burn grounds by the National Park Service.  
The three year study found that criteria pollutants measured at the station were representative of 
that found throughout northern New Mexico.  Attachment 4-1 gives supplemental air quality 
information. 
 
4.7.1.1 Emissions from Operations at TA-16 
The majority of airborne emissions from the operations conducted at TA-16 are made up of 
complete and incomplete combustion products from the burning of HE and HE-contaminated 
materials.  A small amount of air emissions are from the evaporative losses of discarded solvents 
prior to burning.  Open burning is allowed at TA-16 by NMED and regulated under New Mexico 
AQCR 301, "Regulation to Control Open Burning."  AQCR 301 allows the open burning of 
explosive materials where the transportation of such material to other facilities could be dangerous.  
An open burning permit application for TA-16 is submitted to NMED annually for review and 
approval. 
 
Air emission estimates are performed annually (current estimates are provided in the Supplemental 
Information Sheet, Attachment 4-1) for the operations described in this application.  Emissions 
from the TA-16 operations include contaminants regulated under National or New Mexico Air 
Quality Standards which include ambient air quality standards for CO, NOx, PM, nonmethane 
hydrocarbons, and VOCs.  Other regulated emissions from the operations include HAPs (i.e., 
hydrogen fluoride, hydrogen chloride), and air toxics (i.e., butylacetate, ethylacetate, cyclohexane).  
Emissions from all regulated pollutants from these operations have been estimated using general 
burn volumes and are in compliance with all applicable air quality standards. 
 
4.7.1.2 Air Pathways and Off-site Impacts 



 

 
 
 4-11 

The predominant exposure pathway for open burning of reactive wastes is inhalation of airborne 
products of complete and incomplete combustion.  Estimated emissions impacts at the nearest 
off-site receptor, Bandelier National Monument, are determined using dispersion modeling analysis 
(current estimates are provided in Attachment 4-1).  Modeling analysis is performed to estimate air 
quality impacts of stationary sources using models approved by EPA.  An analysis is performed for 
any "modification," defined as any physical change or change in the method of operation, of a 
stationary source which results in an increase in the potential emission rate of any regulated air 
contaminant emitted by the source or which results in the emission of any regulated air contaminant 
not previously emitted.  This analysis, when performed, is available to NMED upon request. 
 
4.7.2 Surface Water Pathways 
LANL operates under an NPDES general storm water permit (NMR00A384) and under an NPDES 
outfall permit (NM0028355).  In accordance with this permit, a Storm Water Pollution Prevention 
Plan (LANL, 1994c) was developed for TA-16.  All open burn structures at TA-16 will have a 
weather cover to prevent entrance of rainwater as of September 1995.  Potential nonstorm water 
discharges include:  water discharge from water hoses located at each burn pad for fire control 
purposes; accidental spills or leakage from vessels containing HE-contaminated oil, 
HE-contaminated water, or HE-contaminated water/solvent mixtures; and accidental leakage or 
spills from the tank truck that transports HE wastewater from HE-processing facilities to the TA-16 
burn ground. 
 
Pollutant sources from TA-16 burn ground operations include a minimal amount of ash residue from 
the TA-16-387 flash pad.  Ash as a pollutant source is minimized because most of the residue is 
removed from the flash pad immediately following a burn and packaged and shipped in drums.  
Ash left on the flash pad is listed as a pollutant source under the NPDES permits.  A rainwater 
cover, which will be installed in September 1995, will eliminate this source.  Storm water is 
prevented from contacting the HE-contaminated equipment waiting to be flashed by covering the 
equipment with plastic.  Flashed equipment is transported to TA-54 and buried as a nonhazardous 
material. 
 
Storm water run-off that could have come in contact with adjacent areas of MDA-P has been 
diverted in a major construction task that was completed in 1994.  This task included:  1) blocking 
off the existing 36-inch culvert under the paved entrance to the TA-16-387 burn pad, and installing a 
new 24-inch culvert under the main roadway to the south side of the roadway, which will divert 
storm water run-off from north of the roadway away from MDA-P, (2) excavating a deep drainage 
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channel to allow existing drainages to enter the channel and include a wide apron area to collect 
run-off, and between TA-16-386 and TA-16-387 to collect water and divert it into the drainage 
channel, (3) filling and compacting the existing trench between the barbed-wire fence and MDA-P 
using nonabsorbing/nonpermeating packed material that will not allow water to seep into MDA-P, 
and (4) constructing a diversion berm in the drainage north of the new drainage channel exiting the 
TA-16-387 burn pad. 
 
When oil is burned in the burn trays, the covers are removed and the oil is ignited.  While burning, 
small amounts of oil may bubble out of the tray into the rock-filled concrete containment vessel.  Oil 
splash-over from these operations is exposed to storm water.  This splash-over is not identified as 
a pollutant source because the concrete containment vessel contains the oil/storm water mixtures 
and is equipped with a drain pipe valve to remove liquid.  The drain pipe remains capped until 
collection is necessary.  When collected, the oil/storm water is placed into the burn tray for 
treatment.  The burn trays are elevated to prevent storm water run-on. 
 
The burn pads that are currently in use for HE disposal have rain covers and are elevated, to 
prevent pollutant release by storm water.  If fire control hoses are used, there is a chance that the 
water used for fire control will spread ash residue pollutants beyond the confines of the pad.  In this 
case, the ash pollutant could be dispersed by storm water.  The majority of this water would be 
diverted to collection areas and culverts. 
 
Small amounts (i.e., less than two gallons) of residual oil from hydraulic equipment have leaked 
from some of the equipment onto the ground near the TA-16-387 flash pad and are listed as a 
pollutant source under the NPDES permits.  A containment berm around the stored equipment has 
been installed, and this equipment is currently covered with a tarp (LANL, 1994c). 
 
Water quality data collected downstream from TA-16 over the past 30 years has generally shown 
that contaminant abundances are below levels of concern (EPA, NMED, and Department of Energy 
standards) for barium and other metals.  Soil and storm water sampling will be conducted for 
constituents of concern (i.e., HE, metals, VOCs, and SVOCs) at TA-16 in fiscal year 1995.  
Attachment 4-2 provides additional hydrological information and presents a conservative scenario 
to evaluate possible waterborne waste transport pathways and their potential for containment 
migration. 
 
4.7.3 Groundwater Pathways 
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The vadose zone of the Bandelier Tuff is not saturated, except in very shallow and localized areas.  
The low moisture content and extensive thickness of the unsaturated rock is believed to impede 
movement of fluids down to the main aquifer.  The main aquifer is primarily located in the Santa Fe 
Group and Puye Formation at depths of several hundred to greater than 1,000 ft below the mesa 
tops.  The annual precipitation in this area varies between 13 and 18 inches.  The evaporation of 
free standing water is much greater than the annual precipitation. 
 
Because of the high annual evaporation rate (i.e., greater than or equal to 2 ft per year), the great 
depth to the main aquifer (i.e., greater than 1,000 ft), and the nature of the geology of the area, the 
groundwater pathway is unlikely to be an important transport pathway at TA-16 (LANL, 1993a).  A 
groundwater waiver has been requested (DOE, 1987) based on the absence of free-flowing 
groundwater within the uppermost 200 ft beneath the units, and on the hydrologic conditions in this 
upper zone, which indicate no migration of contaminants to groundwater. 
 
An extensive groundwater monitoring system established to assess water quality and detect 
contaminates in the water supply exits as part of LANL's groundwater protection activities.  The 
monitoring system is maintained to detect any effects that Laboratory activities may have on the 
main aquifer.  Further details can be obtained in LANL's "Groundwater Protection Management 
Program Plan" (LANL, 1995). 
 
Attachment 4-2 provides additional hydrological information and presents a conservative scenario 
to evaluate possible waterborne waste transport pathways and their potential for containment 
migration. 
 
4.7.4 Foodchain Contamination 
As part of its Foodstuffs Monitoring Program, LANL annually monitors foodstuffs (e.g., produce, 
fish, bees, honey) from various locations within LANL boundaries and from numerous perimeter 
and regional locations.  The regional sampling locations are chosen to provide "background" data 
from areas that are not affected by LANL activities.  Sampled foodstuffs are analyzed by LANL's 
Inorganic Trace Analysis Group (CST-9) for various heavy metals.  The concentrations of trace 
heavy metals in each of the foodstuff media sampled were generally within expected ranges.  
Therefore, the potential for human exposure via foodchain contamination is very unlikely. 
 
4.7.5 Description of SWMUs 
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The units addressed in this permit application are also designated as the following solid waste 
management units (SWMU): 
 
SWMU 
 
16-010(b) 
16-010(c) 
16-010(d) 
16-010(e) 
16-010(f) 
16-010(j) 
16-012(a2) 

STRUCTURE 
 
TA-16-387 
TA-16-388 
TA-16-399 
TA-16-401 
TA-16-406 
TA-16-394 
TA-16-88 

UNIT DESCRIPTION 
 
FLASH PAD 
BURN PAD 
BURN PAD 
FILTER VESSEL 
FILTER VESSEL 
BURN TRAY 
CONTAINER STORAGE 

SWMUs 16-010(b, c, d, e, f, and j) were recommended for deferred action until closure because 
they are inspected routinely and any releases are dealt with immediately (LANL, 1993a).  A 
detailed description of the SWMUs in the vicinity of TA-16 is provided in Section 10.1 of this permit 
application. 
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 5.0  PROCEDURES TO PREVENT HAZARDS 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.14(b)(4), 270.14(b)(8), and 270.14(b)(9), and 20 NMAC 4.1, Subpart V, 264.14(b) 
and (c).  The units addressed in this permit application are, or will be, designed and operated to 
minimize the possibility of fire, explosion, or unplanned releases of hazardous waste and/or 
hazardous constituents to any environmental medium.  The following subject areas are addressed 
in this section:  security; preparedness and prevention requirements; preventive procedures, 
structures, and equipment; and precautions for ignitable, reactive, or incompatible wastes. 
 
5.1TECHNICAL AREA (TA)-16 SECURITY [20 NMAC 4.1, Subpart IX, 270.14 (b)(4) and 20 NMAC 

4.1, Subpart V, 264.14] 

Security at TA-16 is maintained with both artificial and natural barriers.  These barriers prevent the 
unknowing entry and minimize the possibility for unauthorized entry of persons or livestock into 
TA-16 and thus satisfy the requirements of 20 NMAC 4.1, Subpart V, 264.14(a) and (b)(2).  A 
security fence surrounds approximately 50 percent of the perimeter of TA-16.  Canyon walls and 
barbed wire surround the other 50 percent.  The TA-16-88 container storage area addressed in 
this permit application is located within a high-explosives (HE)-exclusion area within TA-16.  
Access to TA-16-88 is along a fenced, ungated corridor with TA-16-54.  The two open burn pads 
(TA-16-388, TA-16-399) and the flash pad (TA-16-387) located at TA-16 are each within a fenced 
area which can be locked if materials must be left on the pad for a period of time or while burned or 
flashed material is cooling.  Access to TA-16 is limited by a security force which is present 24 hours 
a day.  The burning ground is routinely patrolled by security personnel.  The entry station is 
manned during operational hours.  Appropriate entry and egress procedures are followed during 
manned, unmanned and emergency situations at TA-16.  The gates and the area are patrolled by 
Los Alamos National Laboratory (LANL) security during nonoperational hours to ensure that fence 
integrity has not been breached.  The locations of the security fence, entry gates, and entry station 
are shown on Figures 5-1 and 5-2. 
 
Bilingual (i.e., English and Spanish) warning signs are posted on the fences surrounding the burn 
areas at approximately 50-foot (ft) intervals and can be seen from any approach to this area.  The 
legends on the signs indicate "Danger-Hazardous Materials," "Authorized Persons Only," 
"Danger-Unauthorized Personnel Keep Out," and "Hazardous Waste Storage Area."  The signs 
are legible from a distance of 25 ft. 
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5.2PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, 264.14 

(c)] 

This section discusses the preparedness and prevention requirements of 20 NMAC 4.1, Subpart V, 
264.14(c).  Prevention of hazards during unloading operations are included in the standard 
operating procedures (SOP) for transport and handling of HE-contaminated waste (Appendices C 
through J).  Communication and alarm equipment available at LANL to provide emergency 
instructions for evacuation is presented in Section 7.0 of this application.  Communication 
equipment is LANL-wide and in the event of an emergency allows personnel to contact the 
operating group management, the Emergency Management and Response Office, and/or the 
Central Alarm Station dispatcher (see Section 7.2.2).  Emergency equipment available for use at 
the hazardous and mixed waste units addressed in this application is listed in Attachment 7-1.  
Responsibilities of internal and external emergency response groups are discussed fully in Section 
7.1.  Maintenance, testing, repair, and replacement (if necessary) of equipment to ensure proper 
functioning in the event of an emergency is described in Section 6.0. 
 
5.3PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [20 NMAC 4.1, Subpart V, 

264.32 and 20 NMAC 4.1, Subpart IX, 270.14(b)(8)] 

A description of the preventive procedures, structures, and equipment at TA-16 is presented below.  
This information is provided in accordance with the requirements of 20 NMAC 4.1, Subpart V, 
264.32 and Subpart IX, 270.14(b)(8).  Supplied water is of adequate volume and pressure for fire 
hydrants, hoses and sprinkler systems.  In addition, the water-supply lines in the vicinity of both 
TA-16-88 and the TA-16 open burn units are under pressure and are equipped with backflow 
prevention devices. 
 
Electrical power is supplied to TA-16-88 to operate lighting and telephone systems and is supplied 
to the TA-16 burn ground to operate lighting, telephone systems, and ignition controls.  Operations 
in the container storage area and at the burn ground would be discontinued temporarily if electrical 
power was not restored quickly or if container handling equipment failed.  However, neither a 
power nor an equipment failure would affect containment at the container storage area or the burn 
ground. 
 
Personal protective clothing and equipment required for personnel involved in waste-handling 
activities may include protective coveralls, splash suits, steel-toed shoes, protective shoe 
coverings, impervious gloves, safety goggles, and face shields, depending on the waste being 
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treated and the activities being conducted.  Respiratory protection (e.g., respirator or 
self-contained breathing apparatus) will be donned if conditions require. 
 
Section 6.0 discusses inspection procedures for safety equipment testing and maintenance. 
 
5.3.1Emergency Equipment at TA-16-88 Available for Use at the Hazardous and Mixed Waste 

Container Storage Area 

 
Fire Control Equipment 
 
Three fire extinguishers: 
 
1 Halon is located next to the front door at the northwest corner of TA-16-88 
1 Metal-X is located next to the front door at the northwest corner of TA-16-88 
1 Container of graphite powder is located next to the front door at the northwest corner of TA-16-88 
 
  General capabilities 
 
These portable units have a 30-pound capacity and may be used by any employee in the event of 

fire.  Carbon dioxide (CO2) and water fire extinguishers are located throughout TA-16. 
 
One fire hydrant is approximately 100 ft south of TA-16-88 
 
  General capabilities 
 
This fire hydrant will supply water at adequate volume and pressure to satisfy the requirements of 

20 NMAC 4.1, Part V, 264.32. 
 
Spill Control 
 
The floor of TA-16-88 has been sealed with epoxy paint and is bermed along the interior walls to 
minimize contamination in the event of a spill. 
 
Communication Equipment 
 
Centron Telephone System: 
 
One Centron telephone is located inside near the front door at the northwest corner of TA-16-88 
 
One Centron telephone is located outside near the front door at the northwest corner of TA-16-88 
 
  General Capabilities 
 
Telephones for internal and external communication are available for use by all employees.  A 

video explaining alarms and evacuation procedures must be viewed prior to entering the 
site. 
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Decontamination Equipment 
 
One portable eye wash available 
Material Safety Data Sheets (MSDS) available 
 
  General Capabilities 
 
The eye wash is used by personnel who receive a chemical splash to the eyes.  MSDSs for the 

chemical(s) should be obtained prior to working with hazardous waste or hazardous 
material to determine if the application of water is indicated for decontamination. 

 
Personal Protective Equipment 
 
Air purifying respirators, first aid kits, and hearing protection gear are located in the control bunker. 

 
5.3.2 Emergency Equipment Available at the TA-16 Burn Ground 
 
Fire Control Equipment 
 
Five fire extinguishers: 
 
 One at Building 1409 
 Two at the Waste Water Treatment Facility 
 Two at the main shelter 
 
  General Capabilities 
 
These portable units have a 30-pound capacity and may be used by any employee in the event of 

fire.  CO2 and water fire extinguishers are located throughout TA-16. 
 
Main fire hydrant in the middle of the burning ground 
Fire hydrants in the area of TA-16-388 and -399 
A boom truck, tank truck and dump truck are available 
 
Spill Control 
 
1 spill control kit in center of the burning ground 
1 spill control kit in storage area 386 
Spill control equipment in storage shed 
 
Communication Equipment 
 
2-way radios in TA-16-389 and in the mobile HE van 
3 telephones at the burning ground 
1 cellular telephone carried by burning ground technicians 
Central public address system 
 
  General Capabilities 
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Telephones for internal and external communication are available for use by all employees 
 
Decontamination Equipment 
 
Portable eye washes throughout the facility 
Material Safety Data Sheets Available 
 
  General Capabilities 
 
The eye wash is used by personnel who receive a chemical splash to the eyes.  MSDSs for the 

chemical(s) should be obtained prior to working with hazardous waste or hazardous 
material to determine if the application water is indicated for decontamination 

 
5.4PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE, REACTIVE, OR 

INCOMPATIBLE WASTE [20 NMAC 4.1, Subpart V, 264.17 and 20 NMAC 4.1, Subpart IX, 
270.14(b)(9)] 

Ignitable and/or reactive hazardous or mixed wastes (e.g., discarded mock HE and reactive metal 
debris) may be stored in containers at TA-16-88.  In addition, ignitable and/or reactive hazardous 
wastes may be managed at the TA-16 open burn units.  Any containers holding ignitable or 
reactive wastes are, or will be located at least 50 ft from the facility's property line at all times (refer 
to Map 2 of the TA-16 Part A permit application) and will be protected from sources of ignition or 
reaction.  Administrative controls (i.e., special work permits) will be used at TA-16-88 whenever 
operations will be performed at the container storage area that involve open flame, cutting, 
sparking, or other sources of ignition.  Potential problems will be identified prior to commencing 
work and, necessary precautions will be taken to minimize the possibility of accidental ignition at 
TA-16-88 and at the TA-16 open burn units.  In addition, smoking is not allowed within TA-16-88 
nor at the TA-16 open burn units.  "No Smoking" signs are conspicuously placed at TA-16 
wherever there is a potential hazard from ignitable or reactive waste, as required by 20 NMAC 4.1, 
Subpart V, 264.17(a). 
 
Incompatible wastes, if stored at the container storage area in TA-16-88 or managed at the TA-16 
open burn units, will be segregated to prevent adverse reactions from occurring through 
commingling of the wastes.  In addition, no incompatible wastes will be mixed, and no waste will be 
placed in a container that previously held an incompatible waste, as required by 20 NMAC 4.1, 
Subpart V, 264.177(a) and (b), and 20 NMAC 4.1, Subpart IX, 270.15(d).  If incompatible wastes 
are stored in the container storage area in TA-16-88, the requirements of 20 NMAC 4.1, Subpart V, 
264.177(c), will also be met.  Only containers made of or lined with materials that will not react with 
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and are otherwise compatible with the waste to be stored will be used at the TA-16-88 container 
storage area and the TA-16 open burn units. 
 
Specific precautions to prevent accidental ignition or reaction of ignitable, reactive, or incompatible 
wastes at the TA-16 open burn units are provided in the SOPs for TA-16 (see Appendices C 
through J). 
 
5.5SUPPORT AGREEMENTS WITH OUTSIDE AGENCIES [20 NMAC 4.1, Subpart V, 264.37(a)] 

The U.S. Department of Energy maintains support agreements, contracts, and a memorandum of 
understanding for emergency response assistance at LANL with outside response agencies.  
LANL maintains contracts with additional response groups for security, site access, and 
maintenance support during emergency response.  These agreements are presented in the 
contingency plan, Section 7.0, of this permit application. 
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 6.0  INSPECTION PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart V, 264.15, "General Inspection Requirements," this section presents 
inspection requirements for the hazardous and mixed waste container storage area and five 
hazardous waste open burn units at Technical Area (TA) 16 at Los Alamos National Laboratory 
(LANL).  Inspection schedules for the units addressed in this permit application have been 
developed to identify equipment malfunctions and deterioration, operator errors, and discharges 
that might cause or lead to a release of hazardous or mixed waste and pose a threat to human 
health and the environment.  As specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(5), a copy of the 
general inspection schedule is being submitted with this Resource Conservation and Recovery Act 
permit application.  Inspections will be conducted often enough to identify problems in time to 
correct them before they harm human health or the environment.  Attachment 6-1 also gives 
problem-specific inspection instructions for each process or piece of equipment. 
 
6.1GENERAL INSPECTION SCHEDULES AND REQUIREMENTS [20 NMAC 4.1, Subpart IX, 

270.14(b)(5); 20 NMAC 4.1, Subpart V, 264.15(a),(b), and (c)] 

In accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(5), and 20 NMAC 4.1, 
Subpart V, 264.15(a), (b), and (c), a written inspection schedule has been developed at LANL.  
This schedule will be followed for the inspection of monitoring equipment, safety and emergency 
equipment, security devices, and operating and structural equipment that are important to 
preventing, detecting, and responding to environmental or human health hazards.  The inspection 
schedule and copies of inspection records will be maintained at the facility by LANL's Hazardous 
and Solid Waste Group (ESH-19) and the site operator. 
 
Inspection schedules outlining the items to be addressed on LANL's Hazardous and Mixed Waste 
Facility Inspection Record Form (IRF), as well as inspection frequencies, are provided in 
Section 6.2 for the unit types addressed in this application.  The IRF and instructions for its 
completion are provided as Attachment 6-1.  The activities discussed below are addressed 
according to the specified regulatory requirements as well as according to existing LANL inspection 
requirements for hazardous and mixed waste units. 



 

 
 
 6-2 

 
6.1.1 Inspection Records [20 NMAC 4.1, Subpart V, 264.15(d)] 
Inspection training is provided through LANL's Environment, Safety, and Health Training Group, 
with guidance from ESH-19.  After training, personnel assigned from the operating group that 
manages the unit will conduct inspections and record the information on IRFs.  For a minimum of 
three years from the date of inspection, the groups responsible for these inspections will retain 
original records in inspection logbooks.  They will send copies of the inspection records to ESH-19 
at the end of each work week.  ESH-19 will maintain their copies of the inspection records for a 
minimum of three years from the time the copy is received.  The inspection records will be 
available for review in the event that the New Mexico Environment Department, the U.S. 
Environmental Protection Agency, or the U.S. Department of Energy inspects the facility for 
compliance with inspection requirements. 
 
If necessary, ESH-19 may modify the IRF used at LANL or develop a form equivalent to it.  
Because the IRF is a comprehensive form that applies to all categories of both hazardous and 
mixed waste units, not all sections of the form apply to all units.  The IRF encompasses 20 NMAC 
4.1, Subpart V, requirements for permitted hazardous waste units; 20 NMAC 4.1, Subpart VI, 
interim status requirements; and additional requirements directed by LANL policy.  All 20 NMAC 
4.1, Subpart V, inspection requirements will be addressed at each of the open burn units and at the 
container storage area addressed in this permit application during each inspection.  Instructions 
included with the IRF provide specific guidance for each inspection parameter listed. 
 
The IRF will be completed according to the schedule provided in Section 6.2.  In the event that the 
primary inspector is not available to complete the IRF, an alternate will be responsible for its 
completion.  Where daily inspections are required, an inspection will be conducted and recorded in 
Parts I and II of the IRF for each working day that waste is processed or stored.  For each working 
day that waste is not processed or stored, a check mark will be placed in the "No Use" block in Part 
I. 
 
Weekly inspections must be conducted for each of the open burn units and for the container storage 
area.  Inspections commence on the first working day of the week and are recorded in Parts I and II 
of the IRF.  For each work week that waste is not processed or stored, a check mark will be entered 
in the "No Use" block in Part I of the IRF. 
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For every item requiring inspection (refer to Section 6.2), a response indicating the condition of 
each item must be entered in the column under the appropriate day of the week.  The response is 
either "OK" or "AR" (action required).  If the response is "AR," the action required must be noted in 
Part II of the IRF.  If more than one "AR" is listed, "ARs" should be numbered.  If inspection results 
indicate that corrective measures are warranted, any and all actions taken (along with time, date, 
and other pertinent information) will be recorded in Part II of the IRF and on all subsequent IRFs 
until corrective measures are completed.  Only after corrective measures have been completed 
and recorded on an IRF can an "OK" be entered in the "Condition" column on the IRF. 
 
6.1.2 Inspection Frequency 
Inspection frequencies relevant to the open burn units and container storage area addressed in this 
permit application are specified in Section 6.2 of this plan.  Inspection frequencies may be 
increased at the discretion of the operator or ESH-19, if unexpected malfunctions occur, or if an 
accelerated deterioration rate of containers or secondary containment systems is detected. 
 
6.1.3 Actions Resulting From Inspections [20 NMAC 4.1, Subpart V, 264.15(c) and 264.171] 
6.1.3.1 Preventive Action 
If any defects, deterioration, damage, or potential hazards are discovered during inspection, 
appropriate corrective measures (e.g., transfer of waste from the defective container to an 
appropriate container in good condition) will be completed promptly to minimize further damage and 
prevent the need for emergency response.  Any preventive action taken in response to an 
inspection will be noted on the IRF. 
 
6.1.3.2 Remedial and Emergency Action 
If a hazardous condition is imminent or has already occurred, remedial action will be taken 
immediately.  The condition will be assessed by the group leader (or designee) responsible for the 
unit.  If this assessment indicates that human health and the environment may be adversely 
affected, the contingency plan (Section 7.0 of this application) will be implemented immediately.  
The contingency plan discusses the appropriate responses to emergency situations.  Evacuation 
determinations will be made as outlined in Table 7-4.  In the event the contingency plan is needed, 
any sampling, decontamination, and verification will be conducted as specified in that plan. 
 
6.2INSPECTION SCHEDULE AND REQUIREMENTS FOR CONTAINER STORAGE AREAS [20 

NMAC 4.1, Subpart V, 264.15(b) and 264.174] 
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The container storage area located in Building 88 at TA-16 will be inspected according to the 
schedule provided below.  Inspection frequencies are adequate based on the deterioration rates of 
equipment/systems and the probability of harm to human health or the environment if failure of the 
equipment/systems or any operator error goes undetected between inspections. 
 
6.2.1 Daily Inspection Requirements 
Areas subject to spills, such as loading and unloading areas, will be inspected each working day 
when in use (i.e., when waste is stored at the area).  Daily inspection requirements must also be 
met (1) when containers that have the potential for spills and leaks are moved within the container 
storage area and (2) when new containers of waste are placed in the storage area.  For the daily 
inspection, the items in the following blocks on the IRF will be addressed: 
 
 Block Number Item(s) 
 1-5 General information 
 7 (Un)loading area 
 13 Structural integrity of containers 
 14 Covers/lids of containers 
 16 Labels 
 22 Secondary containment structures 
 23 Appropriate aisle space and stacking 
 24 Appropriate container segregation 
 39 Radiation safety 
 40-48 General information 
 
6.2.2 Weekly Inspection Requirements 
Weekly inspection requirements for the container storage area, to be initiated on the first working 
day of each week, include the items in the following blocks on the IRF: 
 
 Block Number Item(s) 
 1-5 General information 
 7 (Un)loading area 
 8 Communication equipment 
 Block Number Item(s) 
 11 Porta Berm (if applicable) 
 12 Eyewashes/safety showers 
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 13 Structural integrity of containers 
 14 Covers/lids of containers 
 15 Warning signs 
 16 Labels 
 17 Accumulation start date 
 18 Run on/off control 
 20 Security 
 21 Site lighting 
 22 Secondary containment structures 
 23 Appropriate aisle space and stacking 
 24 Appropriate container segregation 
 25 Hose bibs, water supply (if applicable) 
 27 Road/work surfaces 
 28 Wind sock (if applicable) 
 30 Pallets (if applicable) 
 33 Spill control, fire, and emergency equipment 
 39 Radiation safety 
 40-48 General information 
 
6.3INSPECTION SCHEDULE AND REQUIREMENTS FOR OPEN BURN UNITS [20 NMAC 4.1, 

Subpart V, 264.15(b) and 264.602] 

The five open burn units located at TA-16 will be inspected according to the schedule provided 
below.  Inspection frequencies are adequate based on the deterioration rates of 
equipment/systems and the probability of harm to human health or the environment if failure of the 
equipment/systems or any operator error goes undetected between inspections. 
 
6.3.1 Daily Inspection Requirements 
Daily inspections will be conducted each day of operation (i.e., every day that waste is in a burn 
area and/or that waste treatment by open burning occurs).  For the daily inspection of the open 
burn units, the items in the following blocks on the IRF will be addressed: 
 
 Block Number Item(s) 
 1-5 General information 
 7 (Un)loading area 
 8 Communication equipment 
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 13 Structural integrity of containers 
 14 Covers/lids of containers 
 16 Labels 
 18 Run on/off control 
 22 Secondary containment structures 
 24 Appropriate container segregation 
 40-48 General information 
 
6.3.2 Weekly Inspection Requirements 
Weekly inspection of the open burn units, to be initiated on the first working day of each week, 
include the items in the following blocks on the IRF: 
 
 Block Number Item(s) 
 1-5 General information 
 7 (Un)loading area 
 8 Communication equipment 
 12 Eyewashes/safety showers 
 15 Warning signs 
 18 Run on/off control 
 20 Security 
 21 Site lighting 
 22 Secondary containment structures 
 25 Hose bibs, water supply (if applicable) 
 27 Road/work surfaces 
 28 Wind sock 
 33 Spill control, fire, and emergency equipment 
 40-48 General information 
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 7.0  CONTINGENCY PLAN 
 
This section presents contingency measures for hazardous and mixed waste units at Los Alamos 
National Laboratory (LANL).  The contingency plan is intended to meet the requirements specified 
in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart V, 
Subpart D, "Contingency Plan and Emergency Procedures," and Part B permit application 
requirements in 20 NMAC 4.1, Subpart IX, 270.14(b)(7), for Resource Conservation and Recovery 
Act (RCRA) treatment, storage, or disposal (TSD) facilities.  In addition, this document is 
consistent with the LANL Emergency Management Plan (EMP) (LANL, 1993c), prepared by the 
LANL Emergency Management and Response (EM&R) Office.  The provisions of this plan will be 
carried out immediately to minimize hazards whenever there is a fire, explosion, or release of 
hazardous or mixed waste or hazardous or mixed waste constituents that could threaten human 
health or the environment [20 NMAC 4.1, Subpart V, 264.51(b)]. 
 
Personnel in the Engineering Sciences and Applications (ESA) and the Dynamic Experimentation 
(DX) Divisions are trained to safely handle and dispose of highly reactive materials (e.g., 
high-explosives).  Any spill or uncontrolled release of material at the burning ground will be cleaned 
by personnel from these divisions following the appropriate standard operating procedures. 
 
7.1HAZARDOUS AND MIXED WASTE EMERGENCY RESPONSE RESOURCES [20 NMAC 4.1, 

Subpart V, 264.52(c) and 264.53] 

The primary resources for management of emergency incidents at LANL reside within the EM&R 
Office, which is part of the Facilities, Security, and Safeguards (FSS) Division.  During an 
emergency situation, line management (i.e., the Group Leader of the affected area) works with the 
duty Emergency Manager from the EM&R Office (FSS-20).  The Emergency Manager has primary 
responsibility for managing emergency response operations, making appropriate notifications, 
activating the emergency response organizations, and proceeding to the scene.  The Emergency 
Manager has authority to assume the role of Incident Commander (IC) during an emergency and 
assumes full responsibility for management of the emergency response operations at the scene.  
Additional resources include personnel from the Environment, Safety, and Health (ESH) and the 
Chemical Science and Technology (CST) Divisions at LANL. 
 
Contracted services and other agencies are also available for assistance during emergencies.  
These include the contracted services of Protection Technology Los Alamos (PTLA) for security, 
Johnson Controls World Services Inc. (JCI) for facility maintenance, and the Los Alamos County 
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Fire Department (LACFD).  The Los Alamos County Police Department (LACPD) provides 
assistance under a Memorandum of Understanding (MOU).  The Los Alamos Medical Center 
(LAMC) provides assistance under a Planning Agreement. 
 
The IC coordinates all groups and agencies responding to the emergency and personnel operating 
at the scene.  The emergency notification procedure is illustrated on Figure 7-1.  The 
responsibilities and/or assistance available from the response groups/agencies are listed in 
Table 7-1 and discussed briefly in Sections 7.1.2 through 7.1.7.  Each of the emergency response 
groups/agencies and the facility operators will retain a current copy of this contingency plan.  The 
Hazardous and Solid Waste Group (ESH-19) is responsible for the controlled distribution of the 
contingency plan. 
 
7.1.1Emergency Management and Response Office [20 NMAC 4.1, Subpart V, 264.52(d) and 

264.55] 

The Director of LANL has delegated the authority and responsibility for administering and 
implementing LANL's emergency management program to the FSS Division, which includes the 
EM&R Office (FSS-20).  The EM&R Office coordinates and issues LANL's EMP and provides 
response coordination for emergencies.  The EM&R Office also provides a 24-hour duty 
Emergency Manager to respond to emergencies, including hazardous and mixed waste releases.  
The LANL Emergency Manager is the functional equivalent of the RCRA Emergency Coordinator 
(20 NMAC 4.1, Subpart V, 264.55).  The EM&R Office maintains an Emergency Operations Center 
(EOC) in a ready condition should a center be required.  The primary EOC is located at TA-59, 
Building 1 (TA-59-1).  An alternate EOC is located at TA-49-113. 
 
EM&R Office personnel designated as Emergency Managers are listed in Table 7-2.  Assignment 
as the duty (i.e., primary) Emergency Manager is rotated.  The duty Emergency Manager can be 
reached by contacting the EM&R Office (667-6211 during working hours, 667-7080 after working 
hours) or the Central Alarm Station (CAS) operator (911). 
 
The duty Emergency Manager will respond to emergency incidents involving the release of 
hazardous or mixed waste to the environment, including spills, fires, and explosions.  With input 
from the appropriate ESH, CST, and site groups, the duty Emergency Manager will initially assess 
the possible hazards to human health or the environment and will use whatever response group(s) 
and/or emergency equipment necessary in order to control and contain the waste.  In the event of 
an emergency, the Emergency Manager becomes the IC with full responsibility for field activities 
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(including logistics, planning, and operations or establishing these positions within the Incident 
Control Group [ICG]).  At the scene of the emergency, the IC will assemble an ICG consisting of 
the senior person from each responding organization, functional specialists, and the duty 
Emergency Manager.  Additional technical or management representation may be integrated into 
the emergency response, as needed.  The ICG will receive direction from the IC.  The members of 
the ICG will work together to mitigate emergency situations. 
 
The duty Emergency Manager responding to an emergency will have access to a copy of the 
appropriate building emergency plan(s) (BEP) relating to the area in which the incident is occurring.  
These plans are maintained by the EM&R Office at TA-59.  From the BEP(s) and other site-specific 
information, the ICG will then supply the various response groups with specific information relating 
to the facilities involved (including the layout of all affected buildings; the location of evacuation 
routes, equipment, and personnel; properties of the materials/wastes managed at the facility; and 
the hazards associated with these materials/wastes). 
 
7.1.2 Hazardous Materials Response Group 
The Hazardous Materials (HAZMAT) Team is comprised of personnel from the Hazardous 
Materials Response Group (ESH-10).  The HAZMAT Team is responsible for the aggressive 
mitigation of chemical, radiological, hazardous waste, and mixed waste emergencies, including 
field decontamination of responders and response equipment.  The HAZMAT Team may provide 
the LACFD with limited field decontamination support for victims.  The HAZMAT Team is capable 
of providing a contamination-control station at the scene of a hazardous material incident to process 
people working in a contaminated area and is prepared to perform decontamination of personnel.  
LANL standards require that the HAZMAT Team meet the training criteria for emergency response 
personnel specified in the Code of Federal Regulations, Title 29 (29 CFR), 
Subparts 1910.120(q)(6)(iii), (iv), and (v).  The HAZMAT Team is part of the ICG reporting through 
the Hazardous Materials Group Supervisor (HMGS).  The LANL HMGS coordinates or arranges 
for any additional ESH personnel and resources that may be required for LANL or LANL-related 
emergencies and coordinates the HAZMAT Team and radiological field monitoring activities. 
 
During an emergency response, ESH-10 also provides site field monitoring to determine the nature 
and extent of contamination, provides information on correct handling of chemicals, makes 
recommendations on protective clothing and equipment, and provides exposure and treatment 
information to responders.  To operate effectively, ESH-10 may obtain resources from other ESH 
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groups, such as the Health Physics Operations Group (ESH-1) and the Industrial Hygiene and 
Safety Group (ESH-5).  
 
7.1.3 CST and ESH Response Groups 
At the scene, the IC coordinates representatives and technical advisors from groups within the CST 
and ESH Divisions.  In addition to their post-emergency duties, the groups discussed below are 
responsible for on-scene emergency operations such as planning.  The Environmental 
Management Advisor will provide technical support and ensure LANL compliance with federal, 
state, and local regulations. 
 
7.1.3.1 Chemical Science and Technology Division 
Waste management groups within CST Division are responsible for initial response actions at 
hazardous and mixed waste treatment and storage units at TA-21, TA-50, and TA-54.  These 
groups also provide guidance on proper treatment, storage, and transportation of hazardous and 
mixed waste received from units at LANL, including residue from TA-16 open burn units. 
 
7.1.3.2 Air Quality Group 
The Air Quality Group (ESH-17) provides field surveys of air to determine environmental effects of 
exposure after an emergency.  In addition, ESH-17 provides expertise in meteorology to establish 
short- and long-term environmental effects of emergency conditions. 
 
7.1.3.3 Water Quality and Hydrology Group 
After an emergency, the Water Quality and Hydrology Group (ESH-18) provides field surveys of 
water to determine environmental effects of exposure.  ESH-18 also provides expertise in 
hydrogeology to establish short- and long-term environmental effects of emergency conditions. 
 
7.1.3.4 Hazardous and Solid Waste Group 
ESH-19 provides guidance on regulatory requirements to other groups.  After an emergency, 
ESH-19 provides field surveys (e.g., of soil) to determine environmental effects of exposure. 
 
7.1.3.5 Environmental Assessments and Resource Evaluations Group 
The Environmental Assessments and Resource Evaluations Group (ESH-20) provides field 
surveys of biota to determine environmental effects of exposure after an emergency. 
 
7.1.4 Other LANL Response Resources 
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Personnel from the Nuclear Materials Technology (NMT) Division have been trained in emergency 
procedures.  If an emergency occurs at TA-55, NMT personnel are responsible for monitoring for 
leaks, pressure buildup, gas generation, and/or equipment ruptures. 
 
7.1.5 Contracted Response Groups 
Contracted response groups report to the Crisis Manager in the ICG if the EOC is activated (in a 
smaller emergency, the EOC is not activated).  They report directly to the IC in the event of a 
smaller emergency.  If the IC deems it necessary, the IC may designate an Operations Officer to 
aid in the coordination and direction of these groups. 
 
7.1.5.1 Protection Technology Los Alamos 
PTLA is responsible for LANL security, which is provided by PTLA under contract to LANL.  During 
an emergency, PTLA activities include maintaining security, directing traffic within LANL, and 
controlling access to the emergency scene.  PTLA maintains the necessary equipment (such as 
crowd-control equipment and patrol vehicles) to perform these functions.  In addition, the CAS at 
TA-64-1 is manned by PTLA personnel 24 hours a day. 
 
7.1.5.2 Johnson Controls World Services Inc. 
JCI provides a maintenance support force under contract to LANL.  This support force is under 
LANL's direction in an emergency.  JCI conducts inspections of LANL equipment, maintains 
equipment, and participates in post-emergency cleanup under the direction of a Recovery Manager 
designated by the IC.  The Utilities Control Center (UCC) at TA-3-223 is maintained by JCI 
personnel 24 hours a day. 
 
7.1.5.3 Los Alamos County Fire Department 
The LACFD provides fire protection and ambulance coverage for the residential communities of Los 
Alamos and White Rock and for LANL.  In the case of an emergency within LANL, the LACFD 
coordinates fire suppression and Emergency Medical Technician efforts, while the IC retains overall 
responsibility for the emergency response effort.  The U.S. Department of Energy (DOE) requires 
that LACFD personnel meet the training criteria for emergency response personnel specified in 29 
CFR 1910.120(q)(6)(i) and (ii).  A copy of the contract between the DOE and the Incorporated 
County of Los Alamos is provided as Appendix K. 
 
7.1.6 LANL Support Groups 
7.1.6.1 Health Physics Operations Group 
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ESH-1 provides field personnel to perform routine site evaluation and monitoring to determine the 
nature and extent of radiological contamination.  ESH-1 also provides routine guidance on 
radiological decontamination.  Field personnel conduct these activities under the supervision of 
certified health physicists.  In addition, this group augments the assessment and monitoring 
functions of the HAZMAT Team. 
 
7.1.6.2 Occupational Medicine Group 
LANL maintains its own medical facility operated by the Occupational Medicine Group (ESH-2).  
ESH-2 provides appropriate medical treatment for occupation-related illnesses and injuries and 
monitors employees to assess the effectiveness of health protection programs.  In addition to 
promoting early identification and prevention of illnesses or injuries that may arise from exposures 
to hazardous or radioactive materials, ESH-2 maintains documented records of the health status of 
employees and related occupational medicine activities. 
 
Although ESH-2 is not routinely involved with on-scene emergency response, the group maintains 
a central medical facility with a fully equipped emergency room and decontamination facilities at 
TA-3, Building 409 (SM-409).  Additionally, this group staffs three satellite first-aid stations at 
TA-16, TA-53, and TA-55.  The locations of these emergency facilities are shown on Figure 7-2.  
Medical staff includes physicians, physician's assistants, registered nurses, x-ray technicians, and 
clinical laboratory technicians.  All full-time physicians and nurses receive radiation accident 
training. 
 
ESH-2 maintains access to a software program called the TOMES system at the central medical 
facility in SM-409.  This extensive database provides the clinical staff with timely exposure and 
treatment information.  ESH-2 is supported by the ESH-5 Group, as described below. 
 
7.1.6.3 Industrial Hygiene and Safety Group 
ESH-5 provides support to ESH-2 with its ability to obtain additional exposure and treatment 
information via telephone access to the National Library of Medicine's TOXLINE and CHEMLINE, 
the Toxicity Databank files POISONDEX and TOMESPLUS (Micromedics), and the CC/INFO 
database files on material safety data sheets.  In addition, ESH-5 maintains access to the National 
Institute of Occupational Safety and Health Technical Information Center and the Registry of Toxic 
Effects of Chemical Substances.  During routine operations, ESH-5 performs site evaluations and 
field testing to determine the nature and extent of chemical contamination and specifies protective 
clothing and equipment. 
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7.1.6.4 Occurrence Investigation Group 
The Occurrence Investigation Group (ESH-7) is responsible for the Occurrences Reporting and 
Processing System at LANL and has the lead in reporting the occurrence of an on-site emergency.  
ESH-7 is in part responsible for tracking follow-up corrective actions.  ESH-7 personnel assist the 
facility manager in investigating the occurrence, determining the causal factors, identifying the 
appropriate corrective actions, and assisting in the preparation of reports documenting the 
occurrence to DOE.  This group tracks the target and actual completion dates for all corrective 
actions associated with an emergency and maintains the information in an on-site database. 
 
7.1.7 Outside Response Agencies 
During an emergency, outside response agencies report directly to the IC.  The IC may designate 
an Operations Officer to aid in coordinating and directing the groups responding to an emergency. 
 
7.1.7.1 Los Alamos County Police Department 
The LACPD has only minimal interaction with LANL in an on-site emergency.  This interaction is 
limited to traffic control on DOE roads with public access and to criminal investigations.  A copy of 
the MOU between the DOE and the Incorporated County of Los Alamos for mutual aid assistance is 
included as Appendix L. 
 
7.1.7.2 Los Alamos Medical Center 
LANL maintains a fully equipped decontamination room adjacent to the emergency room at LAMC.  
In the event that a case is sent to LAMC, support for the emergency room staff is provided by ESH-2 
medical personnel.  ESH-1, ESH-5, and ESH-10 personnel also provide assistance to the 
emergency room staff.  This assistance is coordinated through the EM&R Office.  A copy of the 
Planning Agreement between the DOE Los Alamos Area Office (DOE/LAAO) and LAMC is 
included as Appendix M. 
 
7.2EMERGENCY EQUIPMENT AND COMMUNICATIONS [20 NMAC 4.1, Subpart V, 264.52(e)] 
7.2.1 Emergency Equipment 
20 NMAC 4.1, Subpart V, Subpart D, requires a listing of all emergency response equipment 
available that can be used in the event of an emergency.  Attachment 7-1 lists all emergency 
equipment available at the open burn units and container storage area addressed in this permit 
application.  Attachment 7-1 includes supplemental emergency equipment maintained by JCI, the 
LACFD, and ESH-2 as well.  The locations of emergency facilities are shown on Figure 7-2. 
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7.2.2 Emergency Communications [20 NMAC 4.1, Subpart V, 264.56(a)] 
Effective emergency response at LANL requires an efficient communication system that will 
integrate required personnel into the emergency response.  The initial phase of an emergency will 
involve a small number of individuals at the affected area and notification of the duty Emergency 
Manager.  When responding to hazardous or mixed waste emergencies, the EM&R Office 
provides communications between response units and emergency organizations. 
 
7.2.2.1 Emergency Central Alarm Station 
The emergency CAS is located at TA-64-1.  This station is manned by PTLA personnel 24 hours a 
day and is equipped with telephones (including direct-line telephones), medium- and short-range 
radios, a National Warning System (NAWAS) station, and an emergency power system.  The fire 
alarm board at the control room gives the location of automatic and manual fire alarm equipment.  
The CAS receives alarms from several sources and, in turn, notifies the duty Emergency Manager 
of a hazardous or mixed waste emergency.  Sources include:  
 
 •Telephone communication (911) 
 •Automatic fire alarms 
 •Manual pull alarms 
 •Computer interface (to warn of critical events at selected facilities) 
 •Security alarms 
 •Radio communications. 

 
Upon receipt of an alarm, the CAS operator then notifies the LACFD and the duty 
Emergency Manager.  The Emergency Manager, the HMGS, the EOC communicator, and/or the 
CAS operator may request emergency response groups to respond.  Should the LANL 911 system 
fail, the Los Alamos County System, located at the LACPD Station, will be used to activate 
emergency response groups. 
 
7.2.2.2 Utilities Control Center 
JCI personnel maintain the UCC at TA-3-223 24 hours a day.  Alarms at this facility are connected 
to LANL experiments, equipment, and/or buildings to record outages and hazardous conditions.  
Any conditions that activate these alarms will be reported immediately to building management or to 
the CAS operator for notification and response. 
 
7.2.2.3 Additional Communication Systems 
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Internal communication systems at LANL include: 
 
 •The Centrex telephone system 
 
 •A telephone paging system 
 
 •A variety of FM VHF simplex repeater and trunked radio systems, including: 
  -Multiple base stations 
  -Mobile and hand-held units 
  -Links to New Mexico public safety agencies 
 
 •A UHF radio system, including: 
  -Multiple antenna sites 
  -Mobile and base units 
  -Links with the LACPD, LACFD, and the State Medical System 
 
 •A 400-megahertz trunked radio system that includes a link with the LACFD 
 
 •Transmission and reception (through EOC) for: 
  -Secure telephone 
  -Secure fax 
  -Secure still video 
 
 •Access to all radio systems outlined above (through EOC). 

 
Off-site communications with federal, state, tribal, county, and other agencies are available through 
the following: 
 
 •A Centrex telephone system 
 •Private telephone lines (if Centrex fails) 
 •Two NAWAS 
 •A link to KRSN radio (local radio station) 
 •The local cable television 
 •A Community Alert Network. 

 
The LANL EOC, maintained by the EM&R Office, operates radio systems on key LANL and off-site 
channels.  Emergency personnel responding to on-site incidents have the benefit of wide-area 
radio coverage using EOC facilities.  After hours, the duty Emergency Manager is responsible for 
activating whatever support personnel, equipment, or services are needed. 
 
7.3 CONTINGENCY PLAN IMPLEMENTATION [20 NMAC 4.1, Subpart V, 264.56] 
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Section 7.3.1 defines the guidelines used to initiate this contingency plan and the resulting actions 
taken. 
 
7.3.1 Guidelines For Implementation [20 NMAC 4.1, Subpart V, 264.51(b) and 264.56] 
The decision to implement this contingency plan depends upon whether an imminent or actual 
incident involving a release of hazardous or mixed waste to the environment could threaten human 
health or the environment.  The duty Emergency Manager will use the guidelines listed below to 
decide whether to implement this plan. 
 
This contingency plan will be implemented immediately in the following situations involving releases 
or potential releases of hazardous or mixed waste: 
 
 •Spills: 
  -If a hazardous or mixed waste spill cannot be contained with secondary containment or 

application of sorbents. 
 
  -If precipitation threatens to move spilled material off site. 
 
  -If a hazardous or mixed waste spill causes the release of flammable material, creating a 

fire or explosion hazard. 
 
  -If a hazardous or mixed waste spill results in toxic fumes that threaten human health. 
 
  -If an earthquake or other natural disaster threatens containment integrity. 
 
 •Explosions: 
  -If an unplanned explosion involving hazardous or mixed waste occurs. 
 
  -If an imminent danger of an explosion involving hazardous or mixed waste exists. 
 
 •Fires: 
  -If an unexpected fire involving hazardous or mixed waste occurs. 
 
  -If any building, grass, forest, or nonhazardous waste fire exists that threatens to volatilize 

or ignite hazardous or mixed waste. 

 
7.3.2 Emergency Notification [20 NMAC 4.1, Subpart V, 264.56(a) and (b)] 
During working hours, immediately upon discovery of an imminent or actual incident involving 
hazardous or mixed waste, on-site personnel will notify line management and the EM&R Office.  
During nonworking hours, personnel will report all incidents involving hazardous or mixed waste to 
the duty Emergency Manager or the CAS operator.  In the case of fire involving hazardous or 
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mixed waste, notification of these individuals is superseded by the LANL fire alarm system.  A fire 
is reported by dialing 911 (from telephone exchanges 667 and 665) or 667-7080 (from all 
exchanges), activating automatic alarms, or activating a fire pull box.  All fire alarms alert the CAS 
operator, the LACFD, and PTLA.  In case of a fire involving hazardous or mixed waste or a 
hazardous or mixed waste unit, the CAS operator will contact the duty Emergency Manager. 
 
Upon recognition of a hazardous or mixed waste emergency, the first arriving emergency-trained 
person will become the temporary IC.  Once the EM&R Office is notified of the emergency, the duty 
Emergency Manager will proceed to the scene and be briefed by the temporary IC, building/area 
personnel, and/or other emergency units/teams.  The Emergency Manager will then assume the 
position of IC.  If necessary, the IC may recommend that the EOC be activated and that the 
necessary members of the emergency management team be determined.  The IC will form an ICG 
and contact the HMGS.  The HMGS will notify the appropriate emergency response groups.  The 
IC may determine from the list of response groups described in Table 7-1 which groups to contact in 
an emergency.  Each response group maintains an on-call person and/or a call-down procedure to 
respond to emergencies. The EM&R Office will be notified of any potential hazardous or mixed 
waste emergency (e.g., spills, fires, explosions).  The IC and the HMGS will use whatever means 
are available (including the assistance of other response groups, computer data searches, and 
sampling) to determine if a hazardous or mixed waste is being or has been generated and/or 
released.  ESH-10, ESH-19, and waste management groups within CST Division have the 
expertise to determine the nature and extent of contamination and the characteristics of the 
hazardous or mixed waste involved. 
 
7.3.3 Emergency Manager Actions [20 NMAC 4.1, Subpart V, 264.56 (b-h)] 
Upon notification of an incident, the duty Emergency Manager may: 
 
 •Proceed directly to the scene. 
 
 •Call the HMGS. 
 
 •Assess the nature of the incident (e.g., through communication with the temporary IC). 
 
 •Assume incident command. 
 
 •Make an initial assessment of the incident and, in conjunction with the ICG, obtain resources 

to determine the source, quantities, and types of hazardous or mixed waste involved and 
the areal extent of any released materials. 
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 •Based on the guidelines in Section 7.3.1 of this plan, determine if implementation of this 
contingency plan is warranted. 

 
 •Recommend activation of the EOC, if necessary. 

 
Upon deciding to implement this contingency plan, the IC will, when appropriate: 
 
 •Assess the hazards to human health and the environment, including both direct and indirect 

effects, such as generation of toxic, irritating, or asphyxiating gases and/or hazards of 
runoff of water or chemicals used for fire suppression.  An individual designated by the IC 
will use the guidelines in Section 7.3.1 to assess the hazards to human health and the 
environment.  If any of the criteria under Section 7.3.1 are met and if the responsible 
Group or Section Leader has not already accomplished evacuation of the area, the IC will 
initiate evacuation of the immediate area. 

 
 •Determine if evacuation of the local area is advisable and, if so, immediately notify appropriate 

response groups and the LACPD, if appropriate.  The IC may activate one or more of the 
following community alert mechanisms:  the Community Alert (telephone) Network, the 
KRSN radio remote input system, or the cable TV capture system. 

 
 •Notify required response personnel and DOE/LAAO.  In the case of fire, the IC will confirm 

that the LACFD Senior Officer at the scene is aware of the special hazards associated with 
hazardous or mixed waste. 

 
 •Warn the remaining on-scene and response personnel of imminent or actual hazards using 

internal radio communication systems or the public address (PA) system.  A radio/PA 
system at key facilities throughout LANL may be used for emergency notification. 

 
 •In emergency situations, the appropriate ESH representative will notify the New Mexico 

Environment Department (NMED) at (505) 827-9329 and the National Response Center 
at (800) 424-8802, reporting: 

  -The name and telephone number of the ESH representative 
  -The name and address of the facility 
  -The time and type of incident 
  -The name and quantity of material involved, to the extent known 
  -The extent of injuries, if any 
  -The possible hazards to human health or the environment outside the facility. 
 
 •Advise the response groups of hazards in order to minimize personnel exposure and expedite 

mitigation. 
 
 •When an emergency occurs at hazardous or mixed waste treatment units, ensure that CST 

waste management personnel or, in the case of TA-55, the NMT emergency response 
personnel monitor for leaks, pressure buildup, gas generation, or equipment ruptures. 
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Once control of the emergency is established, the IC will take all reasonable measures to minimize 
the occurrence, recurrence, or spread of fires, explosions, or releases.  In addition, the IC will 
delegate cleanup and decontamination responsibilities to include: 
 
 •Arranging for site cleanup. 
 
 •Providing for proper handling of recovered waste, contaminated soil, or contaminated 

surface/ground water. 
 
 •Providing for decontamination of equipment, as needed. 
 
 •Arranging for replacement and/or repair of equipment, as needed. 
 
 •Ensuring that testing is conducted to verify successful cleanup. 

 
Within 15 days of the incident, DOE/LAAO will submit a report to the Secretary of NMED.  The 
contents of this report are generated by several LANL groups responding to the emergency, as 
detailed in Section 7.12. 
 
7.4 SPILLS [20 NMAC 4.1, Subpart V, 264.56(e)] 
Sudden releases include spills of hazardous or mixed waste that pose a significant threat to human 
health or the environment.  Spill incidents resulting in a sudden release of hazardous or mixed 
waste that present a potential threat to human health or the environment, as listed in Section 7.3.1, 
require implementation of this contingency plan. 
 
Hazardous and mixed wastes are stored on site in a variety of containers including, but not limited 
to, 55-gallon drums, lab packs, tanks, and small laboratory bottles.  Volumes of hazardous or 
mixed waste stored or treated will vary from unit to unit.  The general steps in handling hazardous 
and/or mixed waste spills are as follows: 
 
 •Isolate the immediate area and deny entry to all unauthorized personnel 
 
 •Contain the spill by spreading sorbents or forming temporary dikes to prevent further migration 

(performed by properly trained personnel, if safe) 
 
 •Monitor the spill area and sample the spilled waste and contaminated media 
 
 •Package the waste and contaminated media in sound containers 
 
 •Decontaminate the area and all involved equipment and personnel (follow by testing to assure 

adequate cleanup) 
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 •Remove the waste and contaminated media (performed by CST waste management 

personnel). 

 
The IC will determine the steps to be taken for spill mitigation.  If initial mitigation of the spill is 
necessary and can be accomplished safely before the Emergency Manager arrives, a qualified 
member of the affected area's operating group will serve as the temporary IC.  
 
The emergency preparedness procedures related to flammable organic solvent spills require 
stabilization of the spilled material with an organic solvent spill kit.  Other chemical spills are to be 
stabilized using acid and caustic spill kits or by the addition of sorbents.  During spill control and 
cleanup, all personnel will wear personal protective equipment (PPE).  ESH-5 will conduct 
monitoring to ensure that chemical exposure is minimized.  ESH-1 will conduct health physics 
monitoring whenever mixed waste is involved to ensure that radiation exposure is also minimized.  
The stabilized material may be treated as hazardous or mixed waste, depending on the 
components present.  Runoff from spills of listed hazardous or mixed waste that have migrated 
outside waste storage and/or treatment areas must be contained and managed as hazardous or 
mixed waste, as appropriate.  If the spill was from a characteristic hazardous or mixed waste and if 
analysis shows that the runoff does not exhibit the characteristic (i.e., ignitability, corrosivity, 
reactivity, and/or toxicity), then the runoff need not be managed as characteristic waste.  
Temporary dikes may be constructed to contain runoff. 
 
7.4.1 Spill Control Procedures 
When a flammable organic solvent spill, a highly acidic spill, or a highly caustic spill has been 
stabilized with the contents of an organic solvent spill kit, an acid spill kit, or a caustic spill kit, 
respectively, the resulting material may be sorbed using a nonbiodegradable sorbent.  
Nonbiodegradable sorbent can be used to control spills if it is known to be compatible with the 
spilled material.  Approved drums or packaging will be used to collect all spilled material and 
contaminated sorbent.  For corrosives, the drums will be lined with polyethylene drum liners.  
Attachment 7-1 lists emergency equipment available for spill control at TA-16-88 and the TA-16 
open burn units addressed in this permit application.  CST waste management groups will 
determine the ultimate disposition of any contaminated sorbent or waste material according to 
RCRA regulatory requirements. 
 
7.4.2 Decontamination Verification 
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Decontamination will be accomplished at the spill site.  After the spilled material has been sorbed, 
the material will be containerized.  If the spill occurs on a cemented or asphaltic concrete area, 
water or an appropriate solvent will be used to clean the area.  Liquids (i.e., spilled material and 
cleaning water or solvents used to clean a spill) will be sorbed with a compatible, nonbiodegradable 
sorbent and will be containerized.  If a spill is from an identifiable source, then the spilled material 
will be analyzed for the hazardous waste constituents known to be components of the waste 
managed at that unit.  The appropriate analytical method(s) given in Table 7-3 will be utilized.  If 
the spill is from other than an identifiable source, then the spilled material will be analyzed for all of 
the parameters listed in Table 7-3.  All personnel conducting decontamination verification will wear 
PPE.  ESH-1 will conduct health physics monitoring whenever mixed waste is involved to ensure 
that radiation exposure is minimized.  Any hazardous or mixed waste collected from 
decontamination activities will be handled appropriately. 
 
In order to establish baseline data, a sample of decontamination water or solvent and 
nonbiodegradable sorbent material will be taken prior to the start of the decontamination effort.  A 
sample of the material used to sorb the final wash water will then be taken.  No hazardous waste 
constituents should be present in this sample at levels above those found in the baseline data.  If 
the sample exhibits any of the characteristics of a hazardous waste as defined in 20 NMAC 4.1, 
Subpart II, Subpart C, or if a hazardous constituent listed in 20 NMAC 4.1, Subpart II, Appendix VIII 
(and not detected in the baseline data) is present above established health-based levels, the 
decontamination procedure will be repeated.  An alternative demonstration of decontamination 
may be proposed and justified to NMED, who will evaluate the proposed alternative in accordance 
with the standards and guidance then in effect.  If the proposed alternative is accepted, 
decontamination levels will meet the levels approved by NMED.  Each sample will be collected 
with an appropriate sampling device (e.g., thief or trier) as specified in "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods" (EPA, 1992a), Final Updates I and II (EPA, 1995), and 
subsequent updates, as applicable. 
 
If the spill occurs on soil, any free liquid present will be sorbed with a compatible nonbiodegradable 
sorbent, and the resulting material will be containerized.  For such a spill, all contaminated soil will 
be excavated and containerized.  ESH-5 will conduct industrial hygiene monitoring, and if mixed 
waste is involved, ESH-1 will conduct health physics monitoring to minimize exposure during soil 
removal operations.  To establish comparative background data, one or more samples will be 
collected from an unaffected area near the spill site.  The spill site will then be characterized, and 
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the data will be compared to the background data to ensure that all contaminated material has been 
removed. 
 
If a spill occurs in an area with sealed floors, verification sampling will be performed after 
decontamination.  Swipe samples or other types of sampling appropriate for the contaminant will 
be collected at random in the area and analyzed.  For a spill that occurs in an area that does not 
have sealed floors, random samples of the floor material, such as concrete chips, will be collected 
and analyzed for decontamination verification.  Contaminated floor material will be removed if the 
level of contamination remains above that detected in the background data after repeated 
decontamination attempts.  If a spill occurs on asphaltic concrete, the asphaltic concrete will be 
decontaminated, and a sample of the final wash water and/or the material used to sorb the final 
wash water will be collected and analyzed for decontamination verification. 
 
7.5 EXPLOSION 
Explosions and resultant releases may result in a significant threat to human health or the 
environment.  The potential exists for hazardous or mixed waste (only at TA-16-88) to be released 
during an explosion.  Implementation of this contingency plan is required whenever a sudden 
release that cannot be contained or that presents a threat to human health or the environment 
occurs as a result of an explosion. 
 
In the case of explosions, all personnel will immediately evacuate the area.  Any injured personnel 
will be decontaminated at the site, if required and if time allows.  An LACFD ambulance will 
transport these personnel to an ESH-2 facility or to LAMC for treatment.  If an injury is severe and 
requires immediate medical evacuation, the injured person will be wrapped to contain 
contamination, if necessary.  In the case of an actual or potential explosion, on-site personnel will 
contact the EM&R Office immediately so that the Emergency Manager can ensure that all 
necessary emergency response personnel are alerted.  The LACFD is notified automatically upon 
central alarm system activation.  The Emergency Manager assumes incident command and will 
remain near but at a safe distance from the site in order to inform personnel responding to the 
explosion of the known hazards. 
 
If a fire results from an explosion, the LACFD Senior Officer will, upon arrival at the scene, evaluate 
all available information and determine the appropriate firefighting methods and tactics.  The 
LACFD Senior Officer will direct firefighting operations under the general direction of the IC. 
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7.6 FIRE 
Fires and resultant releases of hazardous or mixed waste may result in a significant threat to human 
health or the environment.  Implementation of this contingency plan is required whenever a fire 
incident results in a sudden release of hazardous or mixed waste that cannot be contained or that 
presents a threat to human health or the environment. 
 
Depending on the size of the fire and the fuel source, portable fire extinguishers may be used.  
However, LANL policy encourages immediate evacuation of the area and notification of the LACFD.  
For any fire, including a fire that involves hazardous or mixed waste, the responsible Group Leader 
and the EM&R Office must be contacted immediately.  The Emergency Manager will alert the 
LACFD and all other necessary emergency response personnel.  If the fire spreads or increases in 
intensity, all personnel must evacuate to an area designated by the responsible Group or Section 
Leader or Emergency Manager.  The Emergency Manager assumes incident command and will 
remain near the scene to advise personnel responding to the fire of the known hazards. 
 
Upon arrival at the scene, the LACFD Senior Officer will evaluate all available information and 
determine the appropriate firefighting methods and tactics.  The LACFD Senior Officer will direct 
firefighting operations under the general direction of the IC. 
 
7.7 UNPLANNED NONSUDDEN RELEASES 
Nonsudden releases include those incidents that, if uncontrolled, impact the environment over a 
long period of time.  Such incidents include minor leaks from containers, loss of secondary 
containment integrity, and incomplete treatment. 
 
7.7.1 Responsibility 
The operating group is responsible for correction of a nonsudden release from a hazardous or 
mixed waste unit if the correction can be performed safely with normal maintenance and 
management procedures.  Otherwise, the operating group will call the EM&R Office for assistance.  
Any correction methods for nonsudden releases that have resulted in an impact to the environment 
will be coordinated with NMED. 
 
7.7.2 Nonsudden Releases 
Not all failures can be predicted.  In general, the response to a nonsudden release will be (1) to 
contain the release, (2) to correct the cause of the release, and (3) to clean up any release to a level 
that protects human health and the environment. 
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The operating group will conduct regularly scheduled inspections to detect failure of containment at 
the container storage area addressed in this application and to ensure that the containers are not 
leaking.  In addition, the operating group will inspect the secondary containment systems regularly 
to ensure that the integrity of the containment systems has not deteriorated.  If an inspection 
reveals that containers are leaking or that secondary containment has deteriorated, the operating 
group will ensure that maintenance or replacement of containment is performed, as appropriate. 
 
7.7.3 Nonsudden Release Surveillance 
In addition to routine inspection and site-specific sampling and testing, LANL has established an 
areawide environmental monitoring network maintained by ESH-19.  Monitoring and sampling 
locations for various types of measurements are organized into three main groups.  Regional 
monitoring stations located within the five counties surrounding Los Alamos County are placed up 
to 80 kilometers (50 miles) from LANL.  These stations serve to determine background conditions.  
Perimeter stations, located within approximately 4 kilometers (2.5 miles) of the LANL boundary, 
document conditions in residential areas surrounding LANL.  On-site stations, most of which are 
accessible only to employees during normal working hours, are within the LANL boundary. 
 
Routine surveillance conducted at these stations includes measuring radiation and collecting 
samples of air particulates, surface waters, ground waters, soil, sediment, and foodstuffs for 
subsequent analysis.  Additional samples provide information about particular events, such as 
major runoff events and nonroutine releases.  Data from these efforts are used for comparison with 
standards, for background levels, and for radiation dose calculations. 
 
7.8 EXPOSURE TO HAZARDOUS AND MIXED WASTE 
If a person is exposed to hazardous or mixed waste, the affected person, a co-worker, or line 
management will notify the EM&R Office.  Appropriate first aid should be administered 
immediately.  An EM&R Office representative will notify ESH-10 directly, as soon as possible, so 
that exposure levels and decontamination requirements can be established.  The injured person 
will then be quickly transported to the ESH-2 medical facility or to LAMC for evaluation.  If possible, 
the material involved in the injury will be ascertained and the information given to the medical staff. 
 
Other potential exposures will necessitate evacuation of the area, if appropriate, or under any of the 
following conditions: 
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 •Irritation of the eyes, breathing passages, or skin 
 •Difficulty in breathing 
 •Nausea, light-headedness, vertigo, or blurred vision. 

 
The affected person will be transferred to the ESH-2 medical facility or to LAMC.  An ESH-1, 
ESH-5, or ESH-10 representative will attempt to ascertain what, if any, exposure occurred and what 
corrective measure is appropriate. 
 
7.9 EVACUATION [20 NMAC 4.1, Subpart V, 264.52(f)] 
A facility will be evacuated upon the voice command to evacuate the area or upon the sounding of 
the evacuation or fire alarm. 
 
7.9.1 Emergency Process Shutdown Prior To Evacuation 
Personnel are instructed to shut down equipment prior to evacuating a building/area unless an 
immediate building/area evacuation is announced or signaled.  To ensure efficient shutdown, 
training and exercises addressing the shutdown process are performed.  In the case of an 
immediate evacuation, a selected team may shut down designated equipment in an evacuated 
area.  The team will be equipped with the proper equipment, clothing, and breathing apparatus.  If 
they are on location, ESH-1, ESH-5, and/or ESH-10 will provide advice and assistance.  
Process-shutdown procedures apply mainly to hazardous or mixed waste treatment units only. 
 
7.9.2 Evacuation Plan 
Emergency situations may warrant the shutdown and evacuation of areas or buildings in order to 
protect personnel and property, to anticipate the emergency condition, or to enhance the 
appropriate response.  Table 7-4 lists the criteria for evacuation, persons responsible for initiating 
evacuations, and reentry conditions.  Figures 7-3 and 7-4 show evacuation routes, alternate 
evacuation routes, evacuation trails and zones, and assembly/muster areas or stations for the burn 
grounds and for the container storage area addressed in this permit application. 
 
To initiate the evacuation of a building/area, the evacuation or fire alarm is sounded and/or the PA 
system may be used.  Evacuation alarms cannot be silenced and reset by site personnel.  Only 
the Fire Alarm Maintenance Section at 667-4027 and the LACFD Platoon Chief at 667-7026 can 
silence and reset alarms.  To evacuate a portion of a building or area, use of the PA system may be 
more appropriate.  The PA system will notify the occupants of the area to be evacuated and will 
advise personnel throughout the building of the existence of a problem in a specific area.  Once 
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evacuation has been initiated and if conditions allow, personnel will turn off all equipment that could 
contribute to the hazard if left unattended.  All personnel will then proceed from the affected area to 
the assembly/muster area. 
 
In the event of the evacuation of a building, an outbuilding, or an outlying work area, the responsible 
Group or Section Leader will designate a control point at the closest safe location (e.g., considering 
wind direction).  The designated area will be outside the affected area and will serve as an 
assembly/muster area where the Group or Section Leader, or designee, can oversee evacuation 
operations and work to prevent further spread of the hazard. 
 
As personnel exit an affected building/area, a primary sweep of the building/area will be performed 
to ensure that all personnel have evacuated.  If the building/area is evacuated, a Group or Section 
Leader designee will take attendance at the assembly/muster area and report personnel 
accountability to the IC.  The evacuation procedure follows: 
 
 •The person discovering the accident or emergency will call 911 and ensure that line 

management and the EM&R Office are notified. 
 
 •Site-specific BEPs and/or emergency action procedures will be followed concerning 

evacuation, sweep, personnel accountability, and equipment shutdown procedures. 

 
For a small-scale evacuation, a responsible on-site person may direct the evacuation.  For a 
large-scale evacuation, the central alarm system may be activated.  The EM&R Office will be 
notified immediately and will dispatch the duty Emergency Manager.  A responsible on-site person 
may begin the evacuation process until the duty Emergency Manager arrives at the scene to 
assume that responsibility. 
 
7.10 SALVAGE AND CLEANUP [20 NMAC 4.1, Subpart V, 264.56(g) and (h)] 
Appropriate representatives from the ESH groups will survey the affected area before salvage and 
cleanup begin.  They will conduct visual inspections and sampling of the affected area to 
determine whether cleanup is complete.  If gases or fumes, electrical or radiological problems, or 
other conditions present a hazardous situation, personnel or selected teams equipped with proper 
breathing apparatus and protective clothing will reenter the area to perform designated 
decontamination tasks, repairs, and salvage to allow the return to normal operations.  After an 
emergency, the IC will turn the operation over to the Recovery Manager, who will: 
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 •Provide for proper handling of recovered waste, contaminated soil or surface water, or any 
other material that results from a spill, fire, or explosion.  Contaminated material will be 
managed appropriately and temporarily stored at one of the hazardous or mixed waste 
storage areas at LANL.  CST waste management groups will be responsible for 
determining the final disposition of the waste.  This determination will be made in 
compliance with RCRA TSD standards. 

 
 •Arrange to monitor for damage or improper operation of the unit and associated equipment as 

a result of the emergency or of plant shutdown in response to the emergency. 
 
 •Arrange for site cleanup procedures to be completed and ensure that no waste that may be 

incompatible with the released material is treated or stored in the same area. 
 
 •Ensure that emergency equipment is cleaned, decontaminated, and fit for its intended use 

before operations are resumed.  Equipment will be inspected visually and then sampled, 
if necessary, to determine the type and degree of contamination and to determine 
appropriate cleanup measures. 

 
The Recovery Manager is the functional equivalent of the RCRA Emergency Coordinator for 
post-emergency actions. 
 
Prior to resuming operations, facility management will verify that the previously mentioned tasks 
have been performed.  The owner/operator (DOE/LAAO) will notify appropriate state and local 
authorities that cleanup procedures are completed and that emergency equipment is clean and fit 
for its intended use. 
 
The IC assumes the coordination of post-emergency actions (particularly during the time period 
immediately following the emergency) until a Recovery Manager is appointed.  The Recovery 
Manager then assumes this coordination role.  The post-emergency actions include cleanup 
operations, repairing vital equipment, or interim hazard-removal operations (such as arranging for 
the demolition of unstable walls).  The services of the affected operational organizations, ESH 
groups, JCI, and other on-site resources will also be used to estimate cleanup costs and operational 
impact. 
 
7.11 POST-EMERGENCY ASSESSMENT 
When the emergency is over, the cause of the emergency and the effectiveness of the response 
are investigated in an effort to prevent future emergencies and to facilitate more effective responses 
to them.  Following each event requiring the implementation of this contingency plan, the EM&R 
Office will schedule and conduct a critique with representatives from all response groups, with 
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representatives in the building/area in which the emergency occurred, and with LANL management 
to determine the adequacy of the response. 
 
7.12EMERGENCY RESPONSE RECORDS AND REPORTS [20 NMAC 4.1, Subpart V, 264.56(j)] 

Any emergency that requires implementation of the contingency plan will be documented by the 
Group or Section Leader responsible for the hazardous or mixed waste unit, and reported in writing 
within 15 days to NMED.  The incident report, submitted by DOE/LAAO, will include the following 
data: 
 
 •Name, address, and phone number of owner or operator 
 •Name, address, and phone number of the facility 
 •Date, time, and type of incident (e.g. fire, explosion, spill) 
 •Name of material(s) involved 
 •Quantity of material(s) involved 
 •Extent of injuries (if any) 
 •Assessment of actual or potential hazards to human health or the environment 
 •Estimated quantity and disposition of material recovered from the incident. 

 
Various LANL personnel responding to the emergency will record the details of any incident 
requiring implementation of this plan.  The CAS operator, the EOC communicator, the Emergency 
Manager, and/or the Group or Section Leader responsible for the hazardous or mixed waste 
management area in which the emergency occurred will record the date, time, location of the 
incident, wastes/materials involved, injuries (if any), property damage (if any), and a detailed 
description of the incident.  This information will be maintained in the facility operating record.  
ESH-7 will supply information concerning any follow-up actions.  Appropriate LANL personnel will 
provide details regarding the removal and disposition of hazardous and mixed wastes associated 
with the emergency. 
 
7.13 CONTINGENCY PLAN AMENDMENT [20 NMAC 4.1, Subpart V, 264.54] 
This contingency plan will be reviewed periodically by the EM&R Office, CST waste management 
groups, and ESH-19 and, if necessary, will be reviewed as appropriate by ESH-10.  The plan will 
be amended immediately if determined to be inadequate to handle releases (spills, explosions, 
and/or fires), and whenever: 
 
 •The facility permit is revised 
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 •There is change in the design or operation of the facility (e.g., quantities of waste handled and 
handling techniques) that increases the likelihood of an emergency and requires changes 
in emergency response 

 
 •The list of Emergency Managers changes 
 
 •The list of emergency equipment changes significantly. 

 
This plan is a controlled document distributed by ESH-19.  Amendments to this contingency plan 
will be distinguished by the revision number and date of revision noted in the upper right-hand 
corner of each page.  Amendments will be issued to all contingency plan holders and will include a 
cover letter that describes the plan changes and the rationale for those changes. 
 



 

Refer to footnotes at end of table. 
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 Table 7-1 
 
 Response Groups and Agencies Available to the  
 Emergency Management and Response Office for 
 Guidance and/or Emergency Assistance 
 
LANLa-Controlled Response 
Group 

Telephone Responsibilities 

ESH-1, Health Physics 
   Operations 

667-5296 Provides routine guidance on radiological 
decontamination.  Provides routine site evaluation 
and monitoring to determine the nature and extent 
of contamination (radiological). 

ESH-2, Occupational Medicine 667-7251 Provides emergency medical treatment. 
ESH-5, Industrial Hygiene and 
   Safety 

667-4644 Provides guidance on industrial hygiene equipment 
and on operational safety. 

 665-4427 Provides routine site evaluation/support field testing 
to determine the nature and extent of contamination 
(chemical). 

ESH-7, Occurrence 
   Investigation 

667-0598 Reports occurrences and tracks follow-up actions. 

ESH-10, Hazardous Materials 
   Response 

665-5237 Provides emergency site evaluation/field monitoring 
(chemical and radiological).  Specifies protective 
clothing and equipment.  Dispatches Hazardous 
Materials Response Team. Provides support for 
chemical, radiological, hazardous, and mixed waste 
incidents and decontamination of responders and 
response equipment. 

CST, Chemical Science and 
   Technology Division 

667-7391 Provides guidance on proper treatment, storage, 
and off-site shipment of hazardous and mixed 
waste. 

ESH-17, Air Quality 665-8855 Provides information on meteorological conditions. 
ESH-18, Water Quality and 
   Hydrology 

665-0453 Provides information on hydrologic conditions. 

ESH-19, Hazardous and  
   Solid Waste 

667-0666 Provides guidance on regulatory requirements.  
Conducts field surveys to determine spread of 
contamination and adequacy of cleanup. 

ESH-20, Environmental 
   Assessments and 
   Resource Evaluations 

667-0730 Provides information on biotic conditions. 

NMT, Nuclear Materials 
   Technology Division 

667-2556 Monitors for leaks, pressure buildup, gas 
generation, or equipment ruptures in the event of an 
emergency at TA-55. 

PTLA, Protection Technology 
   Los Alamos 

667-4437 Provides traffic control, security. 

JCI, Johnson Controls World 
   Services Inc. 

667-6191 Dispatches maintenance personnel and equipment.  
Assists in waste cleanup under direction of 
Recovery Manager. 
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 Response Groups and Agencies Available to the  
 Emergency Management and Response Office for 
 Guidance and/or Emergency Assistance 
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Non-LANLa-Controlled 
Response Group 

Telephone Responsibilities 

   
Los Alamos County Fire 
   Department 

667-7080 Dispatches firefighting personnel, equipment, and 
Emergency Medical Technicians. 

Los Alamos County Police 
   Department 

662-8222 Provides traffic control on public access roads. 

Los Alamos Medical Centerb 662-4201 
662-2455 

Provides medical services.  Provides and maintains 
Emergency Room. 

 
aLos Alamos National Laboratory. 
bMedical services related to hazardous and mixed waste injuries are provided under the direction of ESH-2. 
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 Table 7-2 
 
 Emergency Management and Response Office 
 Emergency Managersa 
 

Emergency Managersb Laboratory 
Telephone 

Home 
Telephone 

Home Address 

Gary W. Bequette 667-6211 662-5636 1781 37th St., 
Los Alamos, NM 

Cheryl S. Bequette 667-6211 662-5636 1781 37th St., 
Los Alamos, NM 

George Van Tiem 667-6211 662-4623 197 El Viento St., 
Los Alamos, NM 

Ed Nettles 667-6211 662-5690 1461 Oakwood Lp., 
Los Alamos, NM 

Eugene Darling 667-6211 662-2521 1860 Camino Redondo, 
Los Alamos, NM 

Douglas Tuggle 667-6211 672-1231 117 Grand Canyon Drive, 
White Rock, NM 

 
aTo ensure immediate response, the Emergency Manager may be reached at the Emergency Management 

and Response Office (667-6211 or after hours, 667-7080). 
bAssignments as the designated (i.e., primary) Emergency Manager are rotated.  A current schedule is 

maintained at the Emergency Management and Response Office (667-6211 or after hours, 667-7080) 
and at the Central Alarm Station (911). 
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 Table 7-3 
 
 Waste Analysis Parameters and Test Methodsa 
 
Parameter Test Method Referenceb 
Ignitability Pensky-Martens closed-cup method (L) SW1010 

(L) ASTM D93-80 
Reactivity Test method to determine hydrogen cyanide 

released from waste 
Test method to determine hydrogen sulfide 
released from waste 

(L,S) SW Section 7.3 

Corrosivity Electrometric (pH of aqueous solution) (L) SW9040A 
Toxicity characteristic: Toxicity characteristic leaching procedure (TCLP) 

extraction and graphite furnace atomic absorption (AA) spectroscopy, 
gaseous hydride AA, or direct aspiration AA 

(S) Method SW1311 

     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

 
 
 
 
 
 
 
TCLP extraction or dissolution steps and manual cold-vapor technique 

(L,S) SW7060A, SW7061A 
(L,S) SW7081, SW7080A 
(L,S) SW7131A, SW7130 
(L,S) SW7191, SW7190 
(L,S) SW7421, SW7420 
(L,S) SW7740, SW7741A 
(L,S) SW7761, SW7760A 
(L) SW7470A, (S) SW7471A 

Volatile organics TCLP extraction and gas chromatography/ 
mass spectrometry (GC/MS) 
GC/MS capillary column technique 

(L,S) SW8240B 
 
(L,S) SW8260A 

Semivolatile organics TCLP and GC/MS 
packed column technique 
GC/MS capillary column technique 

 
(L,S) SW8250A 
(L,S) SW8270B 

Organochlorine pesticides TCLP extraction and GC (L,S) SW8080A 
Chlorinated herbicides  (L,S) SW8150B 
Chemical composition 95% organic composition by GC/flame ionization detector (FID) (L) SW8100 
Trace organic analysis Any of the following:  
 Volatile organic compounds-GC/MS 

     - Capillary column technique 
Semivolatile organic compounds-GC/MS 
     - Packed column technique 
     - Capillary column technique 

(L,S) SW8240B 
(L,S) SW8260A 
 
(L,S) SW8250A 
(L,S) SW8270B 
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Heat value Bomb calorimeter (L) A006, ASTM D240 
Organic chloride Halide titration of combustion residue (L,S) A004, ASTM D2361 
Ash content Residue after combustion in muffle furnace (L) A001, ASTM D482 

(S) A001, ASTM D3174 
Cyanide, free and total Distillation and colorimetric ultraviolet (L,S) SW9010A, SW9012 
Total chromium Colorimetric method for hexavalent chromium (L,S) SW7196A 
Sulfide Colorimetric titration (L,S) SW9030A 
Total metalsc Acid digestion 

Inductively coupled plasma emission spectroscopy 
(L) SW3010A, (S) SW3050A 
(L,S) SW6010A 

Arsenic 
     Barium 
     Beryllium 
     Cadmium 
     Chromium 
     Lead 
     Nickel 
     Selenium 
     Silver 
     Thallium 
     Zinc 

 (L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 

Mercury Manual cold-vapor technique (L) SW7470A 
(S) SW7471A 

Free liquids Paint Filter Liquids Test (S) SW9095 
 
aAt Los Alamos National Laboratory, current analytical capabilities include limited analyses of mixed waste samples.  These analyses include gross alpha, beta, and 

gamma screening. 
b"A" (e.g., A006) refers to U.S. Environmental Protection Agency, 1984, "Sampling and Analysis Methods for Hazardous Waste Combustion," EPA-600/8-84-002. 
"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1992, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
See 55 Federal Register 11863. 
cSee also Atomic Absorption Methods listed under TCLP. 
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 Table 7-4 
 
 Evacuation Determination and Reentry Conditions 
 

Reason for Evacuation Evacuation Determination Made by Reentry Conditionsa 
   
Fire Fire or evacuation alarm, Group Leader 

or alternate, Lead Engineer, Senior Staff 
Member present, Senior Technician, or 
Emergency Manager 

Following survey by the 
Chief Fire Officer, ESH-1b, 
ESH-5c, and/or ESH-10d, 
and R&De supervision 

   
Explosion Same as above Same as above 
   
Loss of ventilation Group Leader or alternate, Senior Staff 

Member, Lead Engineer, or Senior 
Technician 

Following survey by ESH-1 
and/or ESH-5, and R&D 
supervision 

   
Loss of electric power Same as above Same as above 
   
Extensive contamination Same as above or ESH-1 Representative Same as above or ESH-10 
   
Airborne contamination Same as above or Radiation Monitor Same as above or ESH-10 
   
Escape or release of 
toxic or hazardous gas or 
fumes 

Group Leader or alternate, Senior Staff 
Member, Lead Engineer, Senior 
Technician, or Emergency Manager 

Same as above plus ESH-5 
or ESH-10 

   
Bomb or bomb threat EM&Rf or PTLAg representative, R&D 

Section Leader or alternate, Senior Staff 
Member, or Lead Engineer 

Following determination by 
the Emergency Manager or 
HDTh Leader 

 
aAll reentries are authorized by the Incident Commander. 
b"ESH-1" refers to the Health Physics Operations Group. 
c"ESH-5" refers to the Industrial Hygiene and Safety Group. 
d"ESH-10" refers to the Hazardous Materials Response Group. 
e"R&D" refers to the Research and Development Section. 
f"EM&R" refers to the Emergency Management and Response Office. 
g"PTLA" refers to Protection Technology Los Alamos. 
h"HDT" refers to the Hazardous Devices Team. 
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 8.0  PERSONNEL TRAINING 
 
This section describes the personnel training program for Los Alamos National Laboratory (LANL).  
Training requirements for facility personnel are specified in the New Mexico Administrative Code, 
Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart V, 264.16, "Personnel Training," and are 
submitted with the Resource Conservation and Recovery Act (RCRA) Part B permit application as 
specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(12).  The primary objective of the training 
program is to prepare persons to operate and maintain safely those areas managing hazardous 
and/or mixed waste in accordance with 20 NMAC 4.1, Subpart V.  This training program applies to 
all employees of the U.S. Department of Energy, the University of California, and any of their 
subcontractors who work regularly at LANL and who handle or generate hazardous and/or mixed 
waste.  The degree of training varies with the job duties.  However, all personnel who may handle 
or generate hazardous and/or mixed waste receive an introduction to RCRA. 
 
All personnel within the Engineering Sciences and Applications (ESA) and Dynamic 
Experimentation (DX) Divisions must read all appropriate standard operating procedures and 
receive on-the-job training (OJT) specific to high-explosives (HE) handling. 
 
8.1 HAZARDOUS AND MIXED WASTE MANAGEMENT RESPONSIBILITIES 
Waste management groups within the Chemical Science and Technology (CST) Division and the 
Hazardous and Solid Waste Group (ESH-19) are responsible for all waste management activities 
except for HE waste treatment, which is handled by the ESA and DX Divisions.  The Nuclear 
Materials Technology (NMT) Division is responsible for waste management activities at Technical 
Area 55.  With the noted exceptions, CST waste management groups are responsible for all 
day-to-day operational aspects of waste management.  ESH-19 is responsible for providing waste 
management regulatory guidance to CST and to waste generators.  Johnson Controls World 
Services Inc. (JCI) provides trained personnel to assist CST in waste handling activities.  
Personnel in the Health Physics Operations Group (ESH-1), Occupational Medicine Group 
(ESH-2), Industrial Hygiene and Safety Group (ESH-5), Occurrence Investigation Group (ESH-7), 
Hazardous Materials Response Group (ESH-10), Air Quality Group (ESH-17), Water Quality and 
Hydrology Group (ESH-18), Environmental Assessments and Resource Evaluations Group 
(ESH-20), and personnel in ESH-19 are trained in their specialties to provide emergency response 
support.  Protection Technology Los Alamos (PTLA) is responsible for LANL security, traffic 
control, and site access control.  The Emergency Management and Response (EM&R) Office 
provides emergency planning and response at LANL and has the overall responsibility for LANL's 
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Emergency Management Plan (EMP) training.  The Environment, Safety, and Health (ES&H) 
Training Group (ESH-13) is responsible for developing and delivering LANL-wide ES&H training.  
Environmental courses are designed with substantial input from the ESH-19 and CST waste 
management groups and others, as appropriate. 
 
8.2TRAINING CONTENT, FREQUENCY, AND TECHNIQUES [20 NMAC 4.1, Subpart IX, 

270.14(b)(12); 20 NMAC 4.1, Subpart V, 264.16(a), (b), and (d)] 

The training program instituted at LANL includes a combination of LANL-wide courses (received 
internally or through external vendors and usually classroom-based), facility-specific training 
(developed and delivered within a particular facility), and OJT (performance-based courses that 
focus primarily on procedures performed by individual workers).  Each of these types of training is 
described briefly in Sections 8.2.1 through 8.2.3.  All LANL, JCI, and PTLA employees receive the 
appropriate level of training within six months of their date of hire or transfer.  Personnel will not 
work in unsupervised positions until they successfully complete the appropriate level of training for 
their positions and responsibilities. 
 
Records of LANL-wide training sponsored or administered by ESH-13 are entered by that group 
into the Employee Development System (EDS), the official LANL training database.  These 
records document that the required training has been successfully completed by the worker.  
Training records of former workers are kept for at least three years from the date last worked at the 
facility.  It is required that records documenting successful completion of facility-specific, 
on-the-job, or externally provided training be entered into EDS by sponsoring organizations.  
Group or section training personnel will maintain, at a minimum, hard copies of training records for 
currently employed workers until the facility closes. 
 
A table, provided as Attachment 8-1, summarizes the components of the LANL-wide training 
program as administered through ESH-13.  This table includes a listing of the relevant training 
courses, a summary of topics, and a designation of the relevant courses for each job category.  
Attachment 8-2 summarizes the components of facility-specific and OJT that workers must receive.  
Each training element was designed to ensure that every worker involved in hazardous and/or 
mixed waste operations is properly trained in procedures relevant to the positions in which they are 
employed.  Categories of workers include hazardous/mixed waste workers, managers of 
hazardous/mixed waste workers, emergency responders, and uncontrolled area potential release 
site workers. 
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Hazardous/mixed waste workers and managers of hazardous/mixed waste workers receive OJT 
specific to the hazardous/mixed waste facility to which they are assigned.  In addition to the training 
topics specified in Attachment 8-2, OJT topics include maintaining operating records, fulfilling 
reporting requirements, and conducting inspections specific to the facility.  Workers whose duties 
include packaging and transportation support receive training on packaging, labeling, 
recordkeeping, and waste segregation for transportation within their facility.  Emergency 
responders receive facility-specific training regarding emergency response and shutdown 
procedures at the facility to which they are assigned. 
 
The outline of LANL's training programs, provided as Attachment 8-1, is on file in the ES&H 
Training Center and is available for review by all hazardous/mixed waste management and 
handling personnel, emergency response personnel, and regulatory agencies.  Course content will 
be reviewed annually and updated as required to remain current with RCRA regulations.  The 
ES&H Training Center maintains files listing the requisite skills, education, and training for workers 
who handle hazardous and/or mixed waste and the duties and responsibilities for each job 
description, as well as the name of each worker filling a job description, as required by 
20 NMAC 4.1, Subpart V, 264.16(d)(2). 
 
8.2.1 LANL-Wide Training 
The personnel training courses emphasize compliance with requirements for the safe handling of 
hazardous and mixed waste.  Program instructors are trained in hazardous and mixed waste 
management procedures and RCRA provisions.  The training program is designed to provide 
training that is appropriate for the worker's responsibilities.  Personnel who handle 
hazardous/mixed waste and/or clean up spills or releases of hazardous/mixed waste and the 
supervisors of these workers receive instruction on the appropriate topics listed in Attachment 8-1.  
In addition, personnel who conduct inspections of hazardous and/or mixed waste units and who are 
responsible for requisitioning the transport, treatment, or storage of hazardous and/or mixed waste 
receive training, as necessary, as listed in Attachment 8-1.  Training may be provided by LANL 
instructors through ESH-13 or by external vendors knowledgeable about a particular subject. 
 
8.2.2 Facility-Specific Training 
All waste-handling personnel will participate in facility-specific training at their work locations.  
Attachment 8-2 addresses program requirements that ensure that hazardous and mixed waste 
management and handling personnel know the specific requirements for their facilities and are able 
to respond effectively to emergencies.  Personnel will become familiar with emergency and 
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monitoring equipment use, inspection, repair, and replacement at their facility.  In addition, they will 
receive instruction on contingency plan contents (as they apply to their facility) and implementation 
including, but not limited to, communications or alarm systems, response to fire and explosions at 
their facility, and key parameters for automatic waste feed cutoff systems and shutdown of facility 
operations. 
 
8.2.3 On-the-Job Training 
Performance-based OJT is developed in conformance with LANL standards.  Supervisors or other 
experts who can evaluate worker proficiency provide training appropriate for the procedures 
required of each function-specific position.  To become proficient in hazardous and/or mixed waste 
procedures, workers receive this performance-based training, as necessary. 
 
8.2.4 Training Coordinator [20 NMAC 4.1, Subpart V, 264.16(a)(2)] 
The ESH-13 Group Leader directs the personnel training program.  The Group Leader is trained in 
the operation of hazardous and mixed waste management facilities, waste management practices, 
and emergency procedures and is responsible for coordinating training courses.  Line managers 
ensure that personnel under their supervision receive necessary training. 
 
8.3 EMERGENCY TRAINING [20 NMAC 4.1, Subpart V, 264.16(a)(3) and (c)] 
If called upon by the EM&R Office, the outside professionals (JCI and PTLA) assist LANL's 
Emergency Manager at the scene of a hazardous or mixed waste emergency.  These 
professionals are trained in their specialties (e.g., heavy equipment operation, hazardous material 
cleanups, traffic control, security).  JCI personnel are also trained in personal safety.  At all times 
during an emergency, these workers are under the direct supervision of the Crisis Manager or the 
Incident Commander in the Incident Control Group. 
 
To ensure maximum protection of life and property and to mitigate the consequences of an 
emergency situation, all ESH, CST, ESA, DX, NMT, and JCI personnel involved in waste handling 
and emergency response must be knowledgeable about appropriate building and operating area 
emergency procedures.  These workers participate in LANL's emergency training program. 
 
Group leaders and immediate supervisors are responsible for ensuring that education and training 
in facility-specific emergency procedures and in LANL's emergency management program are 
provided to all personnel under their supervision.  Training in facility-specific emergency 
procedures is given by the operating group.  The EM&R Office provides training related to 
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implementing LANL's EMP.  Periodic announced and unannounced emergency drills and 
exercises are used to familiarize workers with emergency procedures.  Training is also provided to 
workers through prominent instructional displays and through presentations and discussions in 
safety meetings. 
 
Each new or transferred worker is indoctrinated by an immediate supervisor regarding the RCRA 
requirements that apply to job-related activities as well as to general and specific emergency 
procedures related to the work area.  The immediate supervisor also advises each worker of 
changes to any emergency procedures and provides an annual review of procedures affecting the 
work area.  ESH-13, with guidance from ESH-19, provides an annual refresher of applicable 
RCRA requirements.  The sponsoring organization's office file currently maintains facility-specific 
training records. 
 
Specialized training is given to personnel assigned special functions or specific emergency duties.  
Emergency response personnel are required to attend courses on implementation of the RCRA 
contingency plan, spill response, and Occupational Safety and Health Administration (OSHA) 
emergency response provisions.  In addition, all waste management and handling personnel in 
CST, ESA, DX, and JCI participate in a training program in which they are instructed in emergency 
procedures pertinent to their work areas.  The operating group provides this site-specific 
instruction. 
 
8.4 IMPLEMENTATION OF TRAINING PROGRAMS 
General Employee Training (GET), an introductory training program, is given on the first day of 
employment to all new employees.  GET is also required of contract workers and visitors who work 
on site at LANL for ten or more consecutive days.  GET includes, but is not limited to, ES&H policy, 
OSHA rights and regulations, industrial safety, waste minimization, general radiation protection, 
industrial hygiene, emergency management, and fire protection.  All workers who will handle or be 
associated with mixed waste also receive courses in hazard communications, waste generator 
training, and radiation worker protection.  Personnel who will handle or be associated with 
hazardous waste are required to take the hazard communications and waste generator training 
courses.  Workers will not work in unsupervised positions or at a new position until they have been 
trained. 
 
All hazardous and mixed waste management and handling personnel must attend annual refresher 
courses.  These courses are intended to update personnel on LANL procedures and changes in 
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RCRA provisions and to provide them with an overview of their introductory training.  Line 
managers and group leaders will ensure that personnel participate in the appropriate introductory 
and annual training programs. 
 
The Waste Generation Overview training course provides hazardous and mixed waste generators 
with information needed to identify wastes that are subject to RCRA regulations in 20 NMAC 4.1, 
Subpart II.  The training defines hazardous waste and hazardous constituents (including 
hazardous components in mixed waste) and addresses how to identify hazardous waste and 
hazardous constituents.  A second course, Waste Documentation Forms, focuses on documenting 
characterized waste according to RCRA and LANL requirements.  Both training courses inform 
hazardous and mixed waste generators of their responsibilities and requirements and support the 
documentation of process knowledge, which generators may use to characterize hazardous and 
mixed waste. 
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 9.0  CLOSURE PLAN 
 
This section describes the activities necessary to close the hazardous and/or mixed waste units 
addressed in this permit application (Figures 9-1 through 9-4).  The activities detailed in this 
section are included to address the closure requirements specified in the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(b)(13), and 20 
NMAC 4.1, Subpart V, 264, Subpart G, I, and X.  This section is organized as follows: 
 
 •General closure information applicable to the hazardous and/or mixed waste units addressed 

in this permit application (Section 9.1) 
 
 •Closure procedures specific to the container storage area at Technical Area (TA) 16, 

Building 88 (TA-16-88) (Section 9.2) 
 
 •Closure procedures specific to open burn units at TA-16 (TA-16-387, -388, -394, -399, -401, 

and -406) (Section 9.3) 
 
 •Sampling and analytical procedures to be used during closure activities at the units addressed 

in this permit application (Section 9.4). 

 
Closure activities to be conducted at other units throughout Los Alamos National Laboratory (LANL) 
are described in LANL's Resource Conservation and Recovery Act (RCRA) Hazardous Waste 
Facility (HWF) Permit, in existing RCRA Part B permit applications, and in interim status closure 
plans for units that have not yet been or may not be included in permit applications. 
 
Closure will include removal of waste from the open burn units and container storage area to be 
closed (see Sections 9.2.3, 9.3.3) and decontamination of structures and equipment that have been 
contaminated by waste materials (see Sections 9.2.4, 9.3.4).  Closure activities will minimize the 
need for further maintenance, preclude the release of hazardous/mixed waste or constituents to 
environmental media, and be protective of human health. 
 
Radiological exposures during closure activities will be maintained as low as reasonably 
achievable, as required by the Atomic Energy Act, to protect worker and public health and safety.  
Until closure is complete and has been certified in accordance with 20 NMAC 4.1, Subpart V, 
264.115, a copy of the approved closure plan and all approved revisions will be on file at LANL and 
will be available to the New Mexico Environment Department (NMED) or the U.S. Environmental 
Protection Agency (EPA) upon request. 
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9.1 GENERAL CLOSURE INFORMATION 
This section is prepared in accordance with the requirements of 20 NMAC 4.1, Subpart IX, 
270.14(b)(13), and 20 NMAC 4.1, Subpart V, 264, Subparts G, I, and X, as applicable. 
 
A copy of the closure plan and any approved revisions will be maintained at LANL.  The primary 
contact person is: 
 
 Larry D. Kirkman, Acting Area Manager 
 Los Alamos Area Office (LAAO) 
 U.S. Department of Energy 
 528 35th Street 
 Los Alamos, New Mexico 87544 
 Tel. (505) 667-5288 

 
9.1.1 Closure Performance Standard [20 NMAC 4.1, Subpart V, 264.111] 
The hazardous and/or mixed waste units described in this permit application will be closed to meet 
the following performance standards: 
 
 •Minimize the need for further maintenance 
 
 •Control, minimize, or eliminate, to the extent necessary to protect human health and the 

environment, the post-closure escape of hazardous or mixed waste, hazardous 
constituents, leachate, contaminated runoff, or hazardous waste decomposition products 
to the ground or surface waters or atmosphere 

 
 •Comply with the container management requirements of 20 NMAC 4.1, Subpart V, 264.178, 

as applicable 
 
 •Comply with the miscellaneous unit requirements of 20 NMAC 4.1, Subpart V, 264.601, as 

applicable. 

 
This will be accomplished by removal of waste from the units and decontamination, if necessary, of 
the areas that may have come into contact with the wastes.  Decontamination activities will ensure 
the removal of waste residues from the container storage area and the open burn units addressed 
in this permit application to established cleanup levels (see Sections 9.2.6, 9.3.6). 
 
Closure of any hazardous and/or mixed waste unit will be deemed complete when decontamination 
has been verified (see Sections 9.2.6, 9.3.6); all equipment and structures associated with 



 

 
 
 9-3 

operation of the unit have been decontaminated, if necessary; and closure certification has been 
submitted to and approved by NMED. 
 
9.1.2 Partial and Final Closure Activities [20 NMAC 4.1, Subpart V, 264.112(d)] 
This closure plan has been written for implementation of partial closure (i.e., closure of a waste 
management unit at a facility that contains other active waste management units) rather than final 
closure of the LANL facility. 
 
Partial closure will consist of closing one or more of the RCRA-regulated waste management units 
at the LANL facility, while leaving the other RCRA-regulated waste management units at LANL in 
service.  In the event of a partial closure, the procedures described in the following sections will 
apply to the waste management units addressed in this permit application that are to be closed.  
Partial closure (hereafter referred to as closure) will be complete when decontamination has been 
verified (see Sections 9.2.6, 9.3.6); the waste management unit and related equipment and 
structures have been decontaminated, if necessary; the closure certification has been submitted; 
and NMED has approved the closure.  Final closure will occur when LANL's remaining 
RCRA-regulated waste management units are closed either by waste removal and 
decontamination or by closure in place. 
 
9.1.3 Closure Schedule [20 NMAC 4.1, Subpart V, 264.112(b)(6) and 264.113] 
Closure will not commence until all of the wastes have been removed from the hazardous and/or 
mixed waste management unit scheduled to be closed.  Closure activities will begin in accordance 
with the approved closure plan, as required by 20 NMAC 4.1, Subpart V, 264.113(a), within 90 days 
after final receipt of waste at the waste management unit.  In the event that closure activities 
cannot be completed at the waste management unit within 90 days, LANL will notify the Secretary 
of NMED in accordance with the extension requirements cited in 20 NMAC 4.1, Subpart V, 
264.113(a).  Closure activities and reporting requirements will be completed within 180 days of the 
receipt of the final volume of waste at the waste management unit to be closed.  Closure will be 
conducted in accordance with the schedule presented in Table 9-1.  In the event that closure of the 
waste management unit is prevented from proceeding according to schedule, LANL will notify the 
Secretary of NMED in accordance with extension request requirements in 20 NMAC 4.1, 
Subpart V, 264.113(b).  In addition, the demonstrations in 20 NMAC 4.1, Subpart V, 264.113(a)(1) 
and (b)(1), will be made in accordance with 20 NMAC 4.1, Subpart V, 264.113(c). 
 
9.1.4 Amendment of the Closure Plan [20 NMAC 4.1, Subpart V, 264.112(c)] 
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If it is necessary to amend the closure plan for any hazardous and/or mixed waste management unit 
addressed in this plan, LANL will submit, in accordance with 20 NMAC 4.1, Subpart V, 264.112(c), 
a written notification of or a request for a permit modification describing any change in operation or 
facility design that could affect the closure plan.  The written notification or request will include a 
copy of the amended closure plan for approval by NMED.  The U.S. Department of Energy (DOE) 
will submit a written notification of or a request for a permit modification to authorize a change in the 
approved plan if: 
 
 •There are changes in operating plans or facility design that affect the closure plan 
 
 •Unexpected events occur during closure that require modification of the approved closure 

plan. 

 
DOE will submit a written request for a permit modification with a copy of the amended closure plan 
at least 60 days prior to the proposed change in the design or operation of the waste management 
unit or no later than 60 days after an occurrence of an unexpected event that affects the closure 
plan.  If the unexpected event occurs during closure, the permit modification will be requested 
within 30 days of the occurrence.  If the Secretary of NMED requests a modification of the closure 
plan, a plan modified in accordance with the request will be submitted within 60 days of notification 
or within 30 days of notification if a change in facility condition occurs during final closure. 
 
9.1.5 Financial and Liability Requirements [20 NMAC 4.1, Subpart V, 264.140(c)] 
In accordance with 20 NMAC 4.1, Subpart V, 264.140(c), LANL, as a federal facility, is exempt from 
the requirements to provide financial assurance mechanisms and liability insurance for closure 
actions. 
 
9.1.6 Closure Certification [20 NMAC 4.1, Subpart V, 264.115] 
Within 60 days after completion of closure activities for each of the hazardous and/or mixed waste 
management units addressed in this permit application, DOE will submit to the Secretary of NMED, 
via certified mail, a certification that the unit has been closed in accordance with the specifications of 
the applicable closure plan, when approved.  The certification will be attested to by an 
independent, registered professional engineer and will be signed by the appropriate DOE and 
LANL officials, in accordance with 20 NMAC 4.1, Subpart V, 264.115.  Documentation supporting 
the independent registered engineer's certification will be furnished to the Secretary of NMED with 
the original certification.  A copy of the certification and supporting documentation shall be 
maintained by both DOE/LAAO and by LANL's Hazardous and Solid Waste Group (ESH-19). 
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9.1.7 Security 
Because of the nature of operations at TA-16, this site will be under the permanent care of DOE or 
another authorized federal agency.  Fences and site security will be maintained in perpetuity to 
prohibit public access and to meet DOE requirements for radiation protection. 
 
9.1.8 Quality Assurance/Quality Control 
A qualified individual, or individuals, shall be designated to independently oversee the closure 
activities and to report directly to senior management on the quality of the closure performance.  
This individual will personally observe a portion of the key activities, assure that sample blanks are 
used and analyzed, and review the analysis reports for accuracy and adequacy.  A written quality 
assurance (QA)/quality control (QC) plan prepared in accordance with the most current version of 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (EPA, 1992a) 
and updates I and II (EPA, 1995) shall be prepared and followed, with variations from the plan 
documented and explained.  The designated individual shall prepare a written statement for the 
final report commenting on the level of decontamination verification achieved. 
 
9.1.9 Closure Report 
Upon completion of the closure activities for each hazardous and/or mixed waste management unit 
addressed in this permit application, a closure report shall be submitted to the Secretary of NMED.  
The report shall document the closure and contain, at a minimum, the following: 
 
 •The certification described in Section 9.1.6 
 
 •Any variance from the approved activities and the reason for the variance 
 
 •A tabular summary of all sampling results, showing: 
  -Sample identification 
  -Sampling location 
  -The datum reported 
  -Detection limit for each datum 
  -A measure of analytical precision (e.g., uncertainty, range, variance) 
  -Identification of analytical procedure 
  -Identification of analytical laboratory. 
 
 •A QA/QC statement on analytical data validation and decontamination verification 
 
 •The location of the file of supporting documentation, including: 
  -Field logbooks 
  -Laboratory sample analysis reports 
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  -QA/QC documentation 
  -Chain-of-custody forms. 
 
 •Disposition location of RCRA-regulated closure materials 
 
 •A certification of accuracy of the report. 

 
9.1.10Survey Plat and Post-Closure Requirements [20 NMAC 4.1, Subpart V, 264.116, 264.117 

through 264.120] 

LANL intends to remove hazardous and mixed waste and constituents from the hazardous and/or 
mixed waste management units to be permitted and to decontaminate all structures and equipment 
to established cleanup levels.  If decontamination to established cleanup levels is not achievable, 
LANL will amend this closure plan to address appropriate closure procedures and/or post-closure 
care requirements pursuant to 20 NMAC 4.1, Subpart V, 264.117 through 264.120. 
 
A survey plat, post-closure certification, and post-closure notices will not be required for the 
hazardous and/or mixed waste management units to be permitted because all waste will be 
removed and the areas will be decontaminated at closure.  Therefore, these requirements are not 
applicable. 
 
9.2CLOSURE PROCEDURES FOR THE CONTAINER STORAGE AREA LOCATED AT TA-16-88 

[20 NMAC 4.1, Subpart V, 264.112] 

TA-16 operations primarily involve the production of high explosives (HE) for various research and 
development activities at LANL.  Figure 9-1 shows the location of TA-16 at LANL.  The container 
storage area addressed in this section may be used for the storage of hazardous and low-level 
mixed waste and is located at Building 88 at TA-16 (TA-16-88).  The location of TA-16-88 is shown 
on Figure 9-2.  Figure 9-3 shows the location of the container storage area within TA-16-88.  A 
detailed description of the container storage area is provided in Section 4.1 of this permit 
application. 
 
9.2.1 Estimate of Maximum Waste in Storage 
The maximum inventory of waste that may be in storage at any time at the container storage area is 
estimated at 275 gallons or 2,500 pounds. 
 
9.2.2 Description of Waste 
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Classified, solid hazardous and mixed waste may be stored at the container storage area at 
TA-16-88.  A detailed description of wastes that may be managed at the container storage area is 
provided in Section 3a of this permit application. 
 
9.2.3 Removal of Waste 
All wastes will be removed from the container storage area at TA-16-88 prior to the initiation of 
closure activities.  Containers may be removed primarily with forklifts.  Small containers may be 
handled manually or with a dolly.  Containers may be placed onto flatbed trucks or trailers for 
transport.  All appropriate shipping papers will accompany the wastes during transport.  
Containers holding RCRA-regulated wastes will be moved to an approved on-site facility or 
permitted off-site treatment and/or disposal facility. 
 
9.2.4 Closure Procedures and Decontamination 
To the extent possible, all contaminated structures and equipment at the container storage area at 
TA-16-88 will be decontaminated and removed.  Structures, equipment, and media that cannot be 
decontaminated will be containerized and managed in compliance with appropriate regulations.  
All sampling conducted during closure and decontamination will be done in accordance with QA/QC 
procedures (see Section 9.1.8). 
 
Before proceeding with any closure activities, the TA-16-88 container storage area will be surveyed 
for radiological contamination.  Personal protective equipment (PPE) and monitoring requirements 
will be determined by LANL's Health Physics Operations (ESH-1) and Industrial Hygiene and 
Safety (ESH-5) groups following a field inspection.  Radiation and chemical monitoring will occur 
throughout closure activities.  If any contamination is found, the contaminated material will be 
decontaminated (if possible) or containerized and taken to an approved storage location at LANL 
appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and follow good hygiene practices to protect employees from exposure to hazardous and/or mixed 
waste.  The level of PPE that will be required will depend upon the levels of radiological and/or 
chemical contamination that are detected, if any.  If ESH-1 and ESH-5 surveys do not indicate 
detectable contamination levels, minimum PPE requirements will consist of coveralls, steel-toed 
boots, and safety glasses or face shields.  If an overhead danger is present, a hard hat will be 
worn.  All workers involved in closure activities will be required to have training and medical 
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monitoring.  Contaminated PPE shall either be decontaminated or managed in compliance with 
appropriate regulations. 
 
Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 
parameters listed in Table 9-2 to provide a baseline for decontamination verification.  A portable 
berm will be placed around the perimeter of the container storage area to contain wash water 
resulting from decontamination activities.  The floor of the container storage area and any 
equipment and/or structures located within the container storage area will then be wiped down with 
a wash water solution.  The floor and any equipment and/or structures will be wiped down with 
mops and/or sponges to minimize the amount of liquid waste generated as a result of 
decontamination activities.  Wash water resulting from decontamination activities will collect within 
the bermed area. 
 
Wash water collected in the bermed area of TA-16-88 will be transferred to appropriate containers 
and sampled.  The used wash water will also be analyzed for the parameters listed in Table 9-2.  
The wash cycles will continue until the floor and any equipment and/or structures in the area have 
been cleaned to established levels (see Section 9.2.6).  (An additional sample of clean wash water 
solution squeezed from mops and/or sponges prior to use will be collected for each additional 
washdown event.)  If the used wash water is nonhazardous and nonradioactive, it will be managed 
appropriately in accordance with LANL policy.  Otherwise, the used wash water will be managed at 
an appropriate on-site facility, depending on the regulated components present. 
 
Soil sampling will be conducted as part of the closure activities to determine if contaminants have 
migrated from the container storage area.  Prior to the initiation of closure activities, background 
soil samples will be collected near TA-16-88 and analyzed for the parameters listed in Table 9-2.  
After washdown activities at the container storage area are complete, a statistically representative 
number of soil samples will be collected from the soil surrounding TA-16-88.  Samples will be 
collected 6 inches from the building's foundation to a depth of 6 inches and equally spaced to 
ensure that samples are representative of the entire perimeter of the storage area.  Samples will 
be analyzed for the parameters listed in Table 9-2.  If contamination is found in any of the soil 
samples as a result of container storage, the contaminated soil will be removed to statistically 
significant levels based on concentrations in the background soil samples. 
 
9.2.5 Decontamination Equipment 
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Prior to use, all decontamination equipment will be rinsed with distilled water.  Decontamination 
equipment rinsate blanks will be collected and analyzed in accordance with QA/QC procedures 
(see Section 9.1.8).  Reusable protective clothing, tools, and equipment used during closure 
activities will be cleaned with a wash water solution and scraped as necessary to remove any 
residue.  Residue, disposable equipment, and reusable equipment that cannot be decontaminated 
will be containerized and managed appropriately at an approved on-site facility, depending on the 
regulated components present.  Used wash water will be collected and analyzed for the 
parameters listed in Table 9-2.  If the used wash water is nonhazardous and nonradioactive, the 
water will be managed appropriately in accordance with LANL policy.  Otherwise, it will be 
managed at an appropriate on-site facility, depending on the regulated components present. 
 
9.2.6 Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that mixed waste residue is not 
present at the site after closure.  Two samples of clean wash water squeezed from mops and/or 
sponges prior to use will be collected before initial washdowns of the container storage area.  The 
samples will be analyzed for parameters listed in Table 9-2 to provide baseline data for 
decontamination verification.  Analytical procedures will conform to methods found in SW-846.  
Used wash water solutions will also be analyzed for the parameters listed in Table 9-2.  Wash 
water solutions will be considered contaminated if the used wash water solution shows a significant 
increase (i.e., determined using statistical methods defined in SW-846) in the analytical parameters 
over the clean wash water solution.  If subsequent washdowns are deemed necessary, an 
additional sample of clean wash water solution squeezed from mops and/or sponges prior to use 
will be taken for each additional washdown event. 
 
Existing background soil data for TA-16 will also be used to demonstrate that hazardous and/or 
mixed waste residue resulting from storage activities is not present at the site after closure.  A 
comparison of closure sampling data to existing background soil data will be used to establish the 
source of any hazardous waste or constituents present in the soil.  If hazardous waste or 
constituents present in the soil samples indicate that contamination is from container storage 
activities, additional excavations of contaminated soil will be performed until at least one of the 
decontamination criteria has been met successfully. 
 
Successful decontamination meets one of the following criteria: 
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 •No detectable hazardous waste or constituents from container storage activities are found in 
the final sample. 

 
 •Detectable hazardous waste or constituents from container storage activities in the final 

sample are removed to statistically significant levels based on baseline concentrations in 
the clean wash water or established background soil data. 

 
 •Detectable hazardous waste or constituents from container storage activities in the final 

sample are at or below levels negotiated with NMED. 
 
 •Detectable hazardous waste or constituent concentrations from container storage activities do 

not significantly decrease after several washdowns. 

 
9.3CLOSURE PROCEDURES FOR THE OPEN BURN UNITS AT TA-16 (TA-16-387, -388, -394, 

-399, -401, and -406)  [20 NMAC 4.1, Subpart V, 264.112] 

Units used to burn high-explosives (HE) waste at TA-16, as shown on Figure 9-4, include three 
general types.  The first type of open burn unit consists of a sand pad on which HE or 
HE-contaminated equipment are placed and remotely burned.  There are three such pads at 
TA-16, measuring 30- by 30-feet (ft) square.  Each pad is located at the center of a 100- by 100-ft 
square area enclosed by a cyclone fence.  The surfaces of the pads slope from the center to the 
edge.  These are dedicated to wastes that can be burned without detonation, although unplanned 
detonations have occurred.  These units at TA-16 include a flash pad, designated as TA-16-387, 
and two burn pads, designated as TA-16-388, and TA-16-399. 
 
The second type of open burn unit at TA-16 consists of a concrete, brick-lined, sand-filled burn tray 
on which two smaller metal pans are located.  Waste HE-contaminated fluids are poured into the 
smaller pans and the HE is remotely ignited.  This unit at TA-16 is designated as TA-16-394. 
 
The third type of open burn unit at TA-16 is used to burn HE-contaminated wastewater sludges.  
These units consist of steel cone-shaped vessels having a diameter of about eight feet, buried with 
only the upper three to four feet of the vessel above ground.  The steel vessels are filled with sand 
and gravel and an open fluids drain is located at the bottom of the cone.  HE wastewater sludge is 
gravity fed from vacuum trucks into the top of the cone, onto the sand and gravel bed.  A heavy 
steel cap is then placed over the top of the cone and hot air is forced into the cone through air ducts.  
The hot air dries the waste sludge and liquids from the sludge filter downward through the sand and 
gravel bed and through the fluids drain.  Effluent from these drains is regulated by a National 
Pollutant Discharge Elimination System permit (NMR00A384).  When the remaining explosive 
material is relatively free of moisture, the steel cap is removed from the cone and the filter surface 



 

 
 
 9-11 

residue is ignited remotely.  Two units of this type at TA-16 referred to as filter vessels are 
designated as TA-16-401 and TA-16-406. 
 
The modifications to the flash pad (TA-16-387) and the burn tray (TA-16-394), described in 
Section 4.0 of this permit application, will not take place until baseline characterization samples of 
these areas have been taken.  This sampling will be conducted according to a plan developed by 
the Engineering Sciences and Applications (ESA) Division and ESH-19. 
 
9.3.1 Estimate of Maximum Waste in Storage 
Waste that may be treated at the TA-16 open burn units is held at satellite accumulation areas at the 
point of generation prior to treatment.  The maximum waste that may be treated at one time is 
approximately 1,000 pounds (454 kilograms).  Residual barium-contaminated sand may be held in 
temporary storage (less than 90 days) in drums at the open burning units. 
 
9.3.2 Description of Waste 
The flash pad (TA-16-387) and the burn pads (TA-16-388 and TA-16-399) are used to treat scrap 
HE and equipment and trash that have contacted HE and are considered to be contaminated.  HE 
that has been burned include cyclotetramethylenetetramine (HMX), cyclonite (RDX), 2, 4, 
6-trinitrotoluene (TNT), pentaerythritol tetranitrate (PETN), ammonium nitrate, barium nitrate, 
triaminotrinitrobenzene (TATB), nitrocellulose, tetryl, nitroguanidine, and various plastic binders.  
These wastes are transferred to the site by trucks.  Trash and HE scrap are containerized.  Large 
equipment is wrapped to ensure containment. 
 
The burn tray (TA-16-394) handles waste oils and solvents that are considered to be contaminated 
with HE.  Small volumes are handled in metal containers, and the contents are poured by hand into 
the burn pans. 
 
The waste handled at the filter vessels (TA-16-401 and TA-16-406) is HE-contaminated wastewater 
delivered to the site with a vacuum truck and drained from the truck through a hose into the vessel. 
 
Burning HE material wastes can leave a residual material that is toxic for barium.  The 
concentration of barium in the residual material varies with the concentration of barium nitrate in the 
waste. 
 
9.3.3 Removal of Waste 
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All wastes will be removed from the open burn unit scheduled to be closed prior to the initiation of 
closure activities.  Containers and packaged waste may be removed from the unit with 
container-handling equipment.  Small containers may be handled manually or with a dolly.  
Flatbed trucks or trailers may be used for transport of the wastes.  All appropriate shipping papers 
will accompany the wastes during transport.  RCRA-regulated wastes will be moved to an 
approved on-site facility or permitted off-site treatment and/or disposal facility. 
 
9.3.4 Closure Procedures and Decontamination 
To the extent possible, all contaminated structures and equipment at the open burn units addressed 
in this section will be decontaminated and removed.  Structures, equipment, and media that cannot 
be decontaminated will be containerized and managed in compliance with appropriate regulations.  
All sampling conducted during closure and decontamination procedures will be done in accordance 
with QA/QC procedures (see Section 9.1.8). 
 
Before proceeding with any closure activities, the units and all associated structures and equipment 
will be surveyed for radiological contamination.  PPE and monitoring requirements will be 
determined by ESH-1 and ESH-5 following a field inspection.  Radiation and chemical monitoring 
will occur throughout closure activities.  If any contamination is found, the contaminated material 
will be decontaminated (if possible) or containerized and taken to an approved storage location at 
LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE and will follow good hygiene 
practices to protect employees from exposure to hazardous waste.  The level of PPE will depend 
upon the level of chemical contamination detected, if any.  Minimum PPE requirements will consist 
of coveralls, steel-toed boots, and safety glasses or face shields.  If an overhead danger is present, 
a hard hat will be worn.  All workers involved in closure activities will be required to have training 
and medical monitoring.  Contaminated PPE will either be decontaminated or managed in 
compliance with appropriate regulations. 
 
Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 
parameters listed in Table 9-2 to provide a baseline for decontamination verification.  Then any 
equipment and/or structures located at the open burn unit will be wiped down with a wash water 
solution.  Mops and/or sponges will be used to minimize the amounts of liquid waste generated as 
a result of decontamination activities.  Portable berms and/or other containment structures will be 
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used to contain any wash water that is generated as a result of decontamination activities.  Wash 
water resulting from decontamination activities will collect within the bermed area or other 
containment structures. 
 
Wash water collected from within the bermed area or other containment structures will be 
transferred to appropriate containers and sampled.  The used wash water will also be analyzed for 
the parameters listed in Table 9-2.  The wash cycles will continue until the structures and 
equipment at each unit have been cleaned to established levels (see Section 9.3.6).  (One 
additional sample of clean wash water solution squeezed from mops and/or sponges prior to use 
will be collected for each additional washdown event.)  If the used wash water is nonhazardous 
and nonradioactive, it will be managed appropriately in accordance with LANL policy.  Otherwise, 
the used wash water will be managed at an appropriate on-site facility, depending on the regulated 
components present. 
 
Soil and sand sampling will be conducted as part of the closure activities to determine if 
contaminants have migrated from the open burn units.  Prior to the initiation of closure activities, 
background soil samples will be collected in the vicinity of the open burn units and analyzed for the 
parameters listed in Table 9-2.  After washdown activities are completed, a statistically 
representative number of soil and/or sand samples will be collected from the area constituting and 
surrounding the burn units, as appropriate.  Initial samples will be collected to a depth of 6 inches 
and will be spaced to ensure that samples are representative of the entire area covered by the open 
burn unit as well as other areas in the vicinity that may have been affected by treatment operations 
at the burn units.  Sampling will be conducted by the methods described in Section 9.4.  Samples 
will be analyzed for the parameters listed in Table 9-2.  If contamination is found in any of the 
soil/sand samples as a result of open burning, the contaminated soil/sand will be removed to 
statistically significant levels based on concentrations in the background soil samples. 
 
9.3.5 Decontamination Equipment 
Prior to use, all decontamination equipment will be rinsed with distilled water.  Decontamination 
equipment rinsate blanks will be collected and analyzed in accordance with QA/QC procedures 
(see Section 9.1.8).  Reusable protective clothing, tools, and equipment used during closure 
activities will be cleaned with a wash water solution and scraped as necessary to remove any 
residue.  Residue, disposable equipment, and reusable equipment that cannot be decontaminated 
will be containerized and managed appropriately at an approved on-site facility, depending on the 
regulated components present.  Used wash water will be collected and analyzed for the 
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parameters listed in Table 9-2.  If the used wash water is nonhazardous and nonradioactive, the 
water will be managed appropriately in accordance with LANL policy.  Otherwise, it will be 
managed at an appropriate on-site facility, depending on the regulated components present. 
 
9.3.6 Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that hazardous waste residue is 
not present at the site after closure.  Two samples of clean wash water solution squeezed from 
mops and/or sponges prior to use will be collected before initial washdown of the equipment and 
structures located at the open burn unit.  The samples will be analyzed for parameters listed in 
Table 9-2 to provide baseline data for decontamination verification.  Analytical procedures will 
conform to methods found in SW-846.  Used washdown solutions will also be analyzed for the 
parameters listed in Table 9-2.  Washdown solutions will be considered contaminated if the used 
wash water solution shows a significant increase (i.e., determined using statistical methods defined 
in SW-846) in the analytical parameters over the clean wash water solution.  If subsequent 
washdowns are deemed necessary, an additional sample of clean wash water solution squeezed 
from mops and/or sponges prior to use will be taken for each additional washdown event. 
 
Existing background soil data for TA-16 will also be used to demonstrate that hazardous waste 
residue resulting from open burn activities is not present at the site after closure.  A comparison of 
closure sampling data to existing background soil data will be used to establish the source of any 
hazardous waste or constituents present in the soil.  If the data comparison indicates that 
contamination is from the open burn activities, additional contaminated soil excavations will be 
performed until at least one of the following decontamination criteria has been met: 
 
 •No detectable hazardous waste or constituents from open burn activities are found in the final 

sample. 
 
 •Detectable hazardous waste or constituents from open burn activities in the final sample are 

removed to statistically significant levels based on baseline concentrations in the clean 
wash water or established background soil data. 

 
 •Detectable hazardous waste or constituents from open burn activities in the final sample are at 

or below levels negotiated with NMED. 
 
 •Detectable hazardous waste or constituent concentrations from open burn activities do not 

significantly decrease after several washdowns. 

 
9.4 SAMPLING AND ANALYTICAL PROCEDURES [20 NMAC 4.1, Subpart V, 264.112(b)(4)] 
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The following sections describe procedures and methods for sampling, analysis, and 
documentation applicable to closure activities.  While the procedures and methods are specific, 
other applicable procedures or methods given in SW-846 may be used if conditions or experience 
show the alternate method to be more appropriate.  All sampling and analytical procedures 
actually used will be annotated in the final closure report.  Sampling will be conducted in 
accordance with procedures given in SW-846 (for hazardous components) and LANL's Inorganic 
Trace Analysis Group (CST-9) procedures (for radiological analysis). 
 
9.4.1 Soil, Ash, and Sand Sampling 
Soil sampling will be conducted at each of the hazardous and/or mixed waste management units 
addressed in this plan.  The soil samples will be collected to determine if contaminants have 
migrated from the respective units.  Ash and sand will be collected from the burn units, as 
applicable, to determine appropriate waste management practices for the ash and the sand. 
 
9.4.1.1 Sampling Procedures 
The sampling procedures outlined below will be used to obtain samples to determine the amount of 
RCRA constituents in soil, ash, and sand associated with the units undergoing closure.  Soil 
samples will be collected from the 6-inch depth with a trowel or scoop or with a Veihmeyer soil 
sampler.  Ash and sand samples will be collected with a trowel or scoop.  Sampling procedures 
will be performed as follows: 
 
 •Trowel or Scoop 
  -Take small, equal portions of sample from the surface or near the surface of the material 

to be sampled. 
 
  -Combine the samples in a container appropriate for the required analysis. 
 
  -Cap the container, attach a label and seal, and preserve as required (see Table 9-3).  

Record in the field logbook, and complete the sample analysis request sheet and 
chain-of-custody form.  Deliver the samples to CST-9 for radiological screening and 
to the laboratory for analysis. 

 
 •Veihmeyer Sampler 
  -Assemble the sampler by screwing in the tip and drive head on the sampling tube. 
 
  -Insert the tapered handle (drive guide) of the drive hammer through the drive head. 
 
  -Place the sampler in a perpendicular position on the soil to be sampled. 
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  -With the left hand holding the tube, drive the sampler into the soil to the desired sampling 
depth by pounding the drive head with the drive hammer.  Do not drive the tube 
further than the tip of the hammer's drive guide. 

 
  -Record the length of the tube that penetrated the material. 
 
  -Move the drive hammer onto the drive head.  In this position, the hammer serves as a 

handle for the sampler. 
 
  -Rotate the sampler at least two revolutions to shear off the sample at the bottom. 
 
  -Lower the sampler handle (hammer) until it just clears the two ear-like protrusions on the 

drive head and rotate about 90 degrees. 
 
  -Withdraw the sampler from the material by pulling the handle (hammer) upwards.  When 

the sampler cannot be withdrawn by hand, as in deep soil sampling, use a puller jack 
and grip. 

 
  -Dislodge the hammer from the sampler, turn the sampler tube upside down, tap the head 

gently against the hammer, and carefully recover the sample from the tube.  The 
sample should slip out easily. 

 
  -Store the sample in an appropriate sample container. 
 
  -Label the sample, affix the seals, preserve as required (see Table 9-3), record in the field 

logbook, complete the sample analysis request sheet and chain-of-custody form, and 
deliver the samples to CST-9 for radiological screening and to the laboratory for 
analysis. 

 
9.4.1.2 Cleaning of Samplers 
To prevent cross contamination, it is important to clean the samplers after each sample is collected.  
An unused, disposable sampler may be presumed clean if still in a factory-sealed wrapper.  
Unsealed samplers will be cleaned prior to use.  The samplers will be washed with a detergent and 
water solution, rinsed several times with tap water, rinsed with distilled water, drained of excess 
water, and air-dried or wiped dry. 
 
9.4.2 Liquid Sampling 
A coliwasa or similar device will be used to sample unused wash water solutions before 
decontamination begins in order to determine baseline parameters.  It will also be used to sample 
the wash water used in cleaning structures and equipment.  As an alternative to the coliwasa, 
glass tubes may be used to sample liquids.  The primary advantage in using a glass tube is that the 
tube will be disposed of appropriately after each sample is collected, thus eliminating the potential 
for cross contamination. 
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9.4.2.1 Sampling Procedure 
Liquid sampling with a coliwasa will be performed as follows: 
 
 •Ensure that the coliwasa is clean. 
 
 •Assemble the coliwasa. 
 
 •Check that the sampler is functioning properly.  Adjust the locking mechanism, if necessary, 

to make sure the neoprene rubber stopper provides a tight closure. 
 
 •Wear necessary protective clothing and gear, and observe required sampling precautions. 
 
 •Put the sampler in the open position by placing the stopper-rod handle in the T-position and 

pushing the rod down until the handle sits against the sampler's locking block. 
 
 •Slowly lower the coliwasa into the liquid at a rate that permits the level of the liquid inside and 

outside the sampler tube to be about the same.  If the level of the liquid in the sampler 
tube is lower than that outside the sampler, the sampling rate is too fast and will result in a 
nonrepresentative sample. 

 
 •When the sampler stopper hits the bottom of the liquid container, push the sampler tube 

downward against the stopper to close the sampler.  Lock the sampler in the closed 
position by turning the T-handle until it is upright and one end rests tightly on the locking 
block. 

 
 •Slowly withdraw the sampler from the container with one hand, while wiping the sampler tube 

with a disposable cloth with the other hand. 
 
 •Carefully discharge the sample into a sample container by slowly opening the sampler.  This 

is done by slowly pulling the lower end of the T-handle away from the locking block, while 
the lower end of the sampler is positioned in the sample container. 

 
 •Preserve as required (see Table 9-4), cap the container, attach a label and seal, place 

immediately in an insulated container with ice (if required), record in the field logbook, and 
complete the sample analysis request sheet and chain-of-custody form. 

 
 •Unscrew the T-handle of the sampler and disengage the locking block.  Clean the sampler on 

site, or store the contaminated parts of the sampler in a plastic storage tube or bag for 
subsequent cleaning.  Store used rags in plastic bags for subsequent disposal. 

 
9.4.2.2 Cleaning of Samplers 
The sampler must be clean before use.  An unused, disposable sampler may be presumed clean if 
still in a factory-sealed wrapper.  Unsealed samplers will be cleaned prior to use.  Samplers will be 
washed with a detergent and water solution, rinsed several times with tap water, rinsed with distilled 
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water, drained of excess water, and air-dried or wiped dry.  A necessary piece of equipment for 
cleaning the tube of the coliwasa is a bottle brush that fits tightly inside the diameter of the tube.  
The brush is connected to a rod of sufficient length to reach the entire length of the sampler tube.  
Improper cleaning of sampling equipment will cause cross contamination of samples.  Clean 
samplers should be stored in clean polyethylene plastic tubes or bags in a clean and protected 
area. 
 
9.4.3 Sample Handling and Documentation 
Samples will be analyzed either at LANL or at a commercial laboratory.  In either case, each 
sample will be labeled, sealed, and accompanied by a chain-of-custody and sample analysis 
request form.  The chain-of-custody form is necessary to trace sample possession from the time of 
collection to the time of analysis and must accompany every sample.  The original record 
accompanies shipment.  The copy is retained by LANL.  If samples are analyzed at LANL, the 
original will be maintained by LANL.  The request for analysis form has two parts:  field and 
laboratory.  The field portion of this form must be completed by the person collecting the sample 
and include most of the pertinent information noted in the logbook.  The laboratory portion is 
intended to be completed by the analytical laboratory personnel when the sample is received.  The 
analytical laboratory retains the original record and sends a copy to LANL. 
 
Sample containers appropriate for the requested analyses will be used for all samples.  Sample 
containers, preservation, and holding times will conform to those specified in SW-846 for the 
corresponding analyses.  Samples will be taken, placed in bottles, sealed, and tagged.  Sample 
container surfaces will be screened for radiological contamination and decontaminated, if 
necessary.  Sample containers will then be immediately packed in vermiculite, sawdust, or if 
refrigeration is required, an insulated container with ice.  Recommended sample containers, 
preservation, and holding times are presented in Tables 9-3 and 9-4. 
 
The sample container must be sealed with a gummed paper seal attached to the container in such 
a way that the seal must be broken in order to open the container.  The seal and sample tag must 
be completed with a waterproof pen.  A sample label is necessary to prevent misidentification of 
samples and should include, if applicable, the grid number referenced to positions staked on the 
site perimeter.  The sample label must be completed to include the project name, sample number, 
collection date/time, collector's name, sample location, sample media description, preservative, and 
analysis requested.  In the case of soil sampling, field information shall include observations such 
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as the soil texture and surface appearance, ambient temperature and cloud cover at time of 
sampling, and precipitation conditions 24 hours before sampling. 
 
A field logbook will be kept and will contain all information pertinent to field surveys and sampling.  
The logbook shall have bound and consecutively numbered pages in 8 1/2- by 11-inch format.  
Minimum entries should include: 
 
 •Purpose of sample (routine sampling, special sampling) 
 
 •Location of sampling (coordinates referenced to staked field points, if soil sample) 
 
 •Name and business address of person making log entry 
 
 •Type of process producing waste 
 
 •Number and volume of sample 
 
 •Description of each sampling location, sampling methodology, equipment used, etc. 
 
 •Date and time of sample collection 
 
 •Sample destination and transporter's name (e.g., name of laboratory, United Parcel Service, 

etc.) 
 
 •Map or photograph of the sampling site, if any 
 
 •Field observations, if applicable (e.g., ambient temperature, sky conditions, past 24-hour 

precipitation) 
 
 •Field measurements, if applicable (e.g., pH, conductivity) 
 
 •Collector's sample identification number(s) 
 
 •Signature of person responsible for the log entry. 

 
Because sampling situations vary widely, no general rule can be given as to the extent of 
information that must be entered in the logbook.  It is recommended, however, to record sufficient 
information so that someone can reconstruct the sampling situation without relying on the collector's 
memory. 
 
9.4.4 Analytical Procedures 
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All sample analyses will be conducted using methods prescribed in SW-846, including those for 
QA/QC.  Target detection limits, analytical methods, and instrumentation for metals and organics 
analyses are presented in Tables 9-5 and 9-6. 
 
9.4.5 Field and Laboratory QA/QC 
Field QC activities will include collection of the following QC samples: duplicate samples, trip 
blanks, field blanks, and equipment rinsate blanks.  Field QC samples are summarized in 
Table 9-7. 
 
Duplicate samples are two or more samples collected simultaneously into separate containers from 
the same source under identical conditions.  Acceptance limits for field duplicate analyses are 0 to 
20 relative percent difference per analyte.  Frequency of duplicate samples will be no less than 1 
per day and 1 in 20 samples.  Blank samples will include trip blanks, field blanks, and equipment 
rinsate blanks.  A trip blank is a sample container filled with organic-free deionized water.  The 
filled container is taken to the sampling site, remains unopened, and then is shipped to the 
analytical laboratory along with the samples.  A trip blank is submitted whenever samples are 
collected for volatile organic compounds analysis.  A field blank is a sample collected to assess the 
ambient conditions at the sampling site.  It consists of a sample of organic-free deionized water 
poured into a sample container under normal sampling conditions.  An equipment rinsate blank is 
collected to assess the cleanliness of sampling equipment.  The equipment is cleaned according to 
the procedures described in Sections 9.4.1.2 and 9.4.2.2, then organic-free deionized water is 
poured over the decontaminated equipment's sampling surface and collected in a sample 
container.  Frequency of blank samples will be no less than 1 per day and 1 in 20 samples.  Blank 
samples and duplicate samples of liquid, soil, ash, and sand will be analyzed for the same 
parameters as the closure samples.  Samples will be provided with unique identification numbers 
that do not indicate to the laboratory that the samples are for QA/QC purposes. 
 
Instrument calibration and maintenance are field activities subject to QC procedures.  Field 
equipment requiring calibration will be limited to radioactivity detection devices and organic vapor 
monitoring equipment.  Radiation detection and organic vapor monitoring equipment are the 
responsibility of field personnel and will be calibrated and maintained using the manufacturer's 
instructions and appropriate standard operating procedures. 
 
The analytical laboratory shall operate under a quality assurance program plan (QAPP) which 
meets the requirements in SW-846.  QC procedures in the analytical laboratory are guided by the 
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laboratory's QAPP.  In the laboratory, QC samples are required to establish the accuracy and 
precision of the analytical data in order to determine the quality of the data.  Laboratory QC 
procedures are summarized in Table 9-8. 
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Table 9-1 
 

Closure Schedule for Technical Area 16, Container Storage Area 
and Open Burn Units 

 

Activity Maximum Time Requireda 

Let contract request for proposals -90 Days 

Notify the New Mexico Environment Department (NMED) -45 Days 

Receive proposals -30 Days 

Select contractor and award contract -10 Days 

Collect background samples -5 Days 

Final receipt of waste Day 0 

Begin closure activities (perform washdown of structures and/or 
equipment) 

Day 10 

Perform initial sampling of the waste management unit Day 15 

Analyze samples Day 45 

Perform additional washdown (if necessary) Day 50 

Perform additional sampling (if necessary) Day 60 

Analyze samples (if necessary) Day 90 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 

Day 120 

Verify decontamination Day 150 

Submit final report to NMED Day 180 
 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously and/or may not require the maximum time listed. 
 



  
 
Refer to footnotes at end of table. 
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 Table 9-2 
 
 Analytical Parameters and Test Methodsa 
 

Parameter Test Method Referenceb 

Ignitability Pensky-Martens closed-cup method (L) SW1010 
(L) ASTM D93-80 

Reactivity Test method to determine hydrogen cyanide 
released from waste 
Test method to determine hydrogen sulfide 
released from waste 

(L,S) SW Section 7.3 

Corrosivity Electrometric (pH of aqueous solution) (L) SW9040A 

Toxicity characteristic: Toxicity characteristic leaching procedure (TCLP) 
extraction and graphite furnace atomic absorption (AA) spectroscopy, 
gaseous hydride AA, or direct aspiration AA 

(S) Method SW1311 

     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

 
 
 
 
 
 
 
TCLP extraction or dissolution steps and manual cold-vapor technique 

(L,S) SW7060A, SW7061A 
(L,S) SW7080A, SW7081 
(L,S) SW7130, SW7131A 
(L,S) SW7190, SW7191 
(L,S) SW7420, SW7421 
(L,S) SW7740, SW7741A 
(L,S) SW7760A, SW7761 
(L,S) SW7470A, (S)SW7471A 

Volatile organics TCLP extraction and gas chromatography/ 
mass spectrometry (GC/MS) 
GC/MS capillary column technique 

(L,S) SW8240B 
(L,S) SW8260A 

Semivolatile organics TCLP and GC/MS 
packed column technique 
GC/MS capillary column technique 

(L,S) SW8250A 
(L,S) SW8270B 

Organochlorine 
   pesticides 

TCLP extraction and GC (L,S) SW8080A 



 Table 9-2 (Continued) 
 
 Analytical Parameters and Test Methodsa 
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Chlorinated 
   herbicides 

 (L,S) SW8150B 

Total metalsc Acid digestion 
Inductively coupled plasma emission 
spectroscopy 

(L) SW3010A, (S) SW3050A 
(L,S) SW6010A 

     Arsenic 
     Barium 
     Beryllium 
     Cadmium 
     Chromium 
     Lead 
     Nickel 
     Selenium 
     Silver 
     Thallium 
     Zinc 

 (L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 

Mercury Manual cold-vapor technique (L) SW7470A 
(S) SW7471A 

Free liquids Paint Filter Liquids Test (S) SW9095 
 
aAt Los Alamos National Laboratory, current analytical capabilities include limited analyses of mixed waste samples.  These analyses include gross 

alpha, beta, and gamma screening. 
b"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1992, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
See 55 Federal Register 11863. 
cSee also atomic absorption methods listed under TCLP. 
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 Table 9-3 
 
 Sample Containers, Preservation, and Holding Times 
 for Soil/Ash/Sand Samples 
 

Analyte Group Container Preservative Holding Timea 

Target compound volatile 
organicsb 

8 ounce (oz.) 
WMc-Gd 

Cool to 4°Celsius (C) 14 days from field collection to toxicity characteristic leaching 
procedure (TCLP) extraction; 
14 days from preparative extraction to determinative analysis 

Target compound 
semivolatile organicsb 

2 x 120 milliliter (ml) 
G vial Teflon-lined cap 

Cool to 4°C 14 days from field collection to TCLP extraction; 
7 days from TCLP extraction to preparative extraction; 
40 days from preparative extraction to determinative analysis 

Target analyte metalsb 
(except mercury) 

8 oz. 
WM-G 

Cool to 4°C 180 days from field collection to TCLP extraction; 
180 days from preparative extraction to determinative analysis 

Mercury 1 liter 
Pe 

HNO3f 
to pH <2 

28 days from field collection to TCLP extraction; 
28 days from preparative extraction to determinative analysis 

Radioactivity 
screening 

120 ml 
G vial 

None Analyze upon receipt 

 
aHolding time information was taken from the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261, Appendix II. 
bTarget compound volatile and semivolatile organics and target analyte metals are listed by respective test method numbers in U.S. Environmental Protection Agency, 1992, "Test Methods for Evaluating 

Solid Waste, Physical/Chemical Methods," SW-846. 
cWM = Wide-mouth 
dG = Glass 
eP = Polyethylene 
fHNO3 = Nitric acid 
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 Table 9-4 
 
 Sample Containers, Preservation, and Holding Times 
 for Liquid Samples 
 

Analyte Group Container Preservative Holding Timea 

Target compound volatile 
organicsb 

2 x 40 milliliter (ml) HCld, 
Cool to 4°Celsius (C) 

14 days from field collection to toxicity characteristic leaching 
procedure (TCLP) extraction; 
14 days from preparative extraction to determinative analysis 

Target compound 
semivolatile organicsb 

2 x 1 liter 
AG 

Cool to 4°C 14 days from field collection to TCLP extraction; 
7 days from TCLP extraction to preparative extraction; 
40 days from preparative extraction to determinative analysis 

Target analyte metalsb 
(except mercury) 

1 liter 
Pe 

HNO3f 
to pH <2 

180 days from field collection to TCLP extraction; 
180 days from preparative extraction to determinative analysis 

Mercury 1 liter 
P 

HNO3f 
to pH <2 

28 days from field collection to TCLP extraction; 
28 days from preparative extraction to determinative analysis 

Radioactivity 
screening 

40 ml 
Gg vial, no septa 

None Analyze upon receipt 

 
aHolding time information was taken from the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261, Appendix II. 
bTarget compound volatile and semivolatile organics and target analyte metals are listed by respective test method numbers in U.S. Environmental Protection Agency, 1992, "Test Methods for 

Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cAG = Amber glass 
dHCl = Hydrochloric acid 
eP = Polyethylene 
fHNO3 = Nitric acid 
gG = Glass 
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 Table 9-5 
 
 Target Detection Limits, Analytical Methods, 
 and Instrumentation for Metals Analysis 
 

Analyte Target Detectiona 
Limit (μg/L)b 

EPA SW-846c 
Analytical Method 

Instrumentationd 

Arsenic 10 6010A, 7060A, 7061A ICP, GFAA 

Barium 200 6010A, 7080A, 7081 ICP, FLAA, GFAA 

Beryllium 5 6010A, 7090, 7091 ICP, FLAA, GFAA 

Cadmium 2 6010A, 7130, 7131A ICP, FLAA, GFAA 

Chromium 10 6010A, 7190, 7191 ICP, FLAA, GFAA 

Lead 5 6010A, 7420, 7421 ICP, FLAA, GFAA 

Mercury 0.2 7470A, 7471A CVAA 

Nickel 40 6010A, 7520 ICP, FLAA 

Selenium 5 6010A, 7740, 7741A ICP, GFAA, GHAA 

Silver 10 6010A, 7760A, 7761 ICP, FLAA, GFAA 

Thallium 10 6010A, 7840, 7841 ICP, FLAA, GFAA 
 
aDetection limits listed are for clean water.  Actual detection limits may be higher depending on sample composition and 

matrix type. 
bμg/L = micrograms per liter 
cU.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
dICP = Inductively coupled plasma emission spectroscopy 
GFAA = Graphite furnace atomic absorption spectroscopy 
FLAA = Flame atomic absorption spectroscopy 
CVAA = Cold-vapor atomic absorption spectroscopy 
GHAA = Gaseous hydride atomic absorption spectroscopy 
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 Table 9-6 
 
 Target Detection Limits, Analytical Methods, and Instrumentation 
 for Organics Analysis 
 

Analyte (Group) Target Detection Limitsa EPA SW-846b 
Analytical Method 

Instrumentationc 

Target compound list volatiles + ten tentatively 
identified compounds (TIC) 

10 mg/Ld water 
10-120 mg/kge sediment 

8240B or 8260A GC/MS 

Target compound list semivolatiles plus 20 TICs 10 mg/L water 
330-50,000 mg/kg sediment 

8250A or 8270B GC/MS 

 
aDetection limits expressed as practical quantitation limits. 
bU.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cGC/MS = Gas chromatography/mass spectrometry 
dmg/L = milligrams per liter 
emg/kg = milligrams per kilogram 
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 Table 9-7 
 
 Summary of Field Quality Control Samples 
 

Quality Control 
Sample Type 

Sample 
Matrix 

Applicable 
Analysis 

Frequency Purpose Acceptance 
Criteria 

Correctivea 
Action 

Trip blank Water Volatiles One per shipping 
cooler containing 
samples 

Monitor sample 
contamination in field 
and laboratory 

b Advisory- 
no action required 

Field blank Water Volatiles, 
semivolatiles, 
pesticides, 
metals, 
radionuclides 

One sample daily per 
analysis (can prepare 
and hold pending 
sample results) 

Monitor field sample 
contamination/air 
contamination 

b Advisory- 
no action required 

Field duplicate Soil/water Volatiles, 
semivolatiles, 
pesticides, 
metals, 
radionuclides 

One for every 20 
samples 

Monitor sample 
variability 

Analytical method 
criteria, if applicable 

Advisory- 
no action required 

Equipment rinsate 
blank 

Water Volatiles, 
semivolatiles, 
pesticides, 
metals, 
radionuclides 

One sample per day 
(can prepare and hold 
pending sample 
results) 

Monitor 
decontamination 
effectiveness and 
sample cross 
contamination 

b,c Advisory- 
no action required 

 
aU.S. Environmental Protection Agency Functional Guidelines for Data Validation may apply. 
bFor volatile and semivolatile analysis, if blank shows detectable levels of any common laboratory contaminant (e.g., methylene chloride, acetone, 2-butanone, toluene, 

and/or any phthalate ester), sample must exhibit that contaminant at a level 10 times the quantitation limit to be considered detectable.  For all other contaminants, 
sample must exhibit the contaminant at a level 5 times the quantitation level to be considered detectable. 

cFor pesticides analysis, if blank shows detectable level of any contaminant, sample must exhibit that contaminant at a level 5 times the quantitation limit to be considered 
detectable. 
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 Table 9-8 
 
 Summary of Laboratory Quality Control Proceduresa 
 by Analytical Method 
 

Parameter EPA SW-846b 
Analytical 
Method 

Quality 
Control Check 

Frequency Acceptance 
Criteria 

Corrective 
Action 

Target 
compound 
volatile 
organics 

8240B or 8260A Instrument performance:  
mass calibration/ion 
abundance pattern 

Every 12 hours of analysis 
time 

Per method Repeat until acceptance 
criteria satisfied 

  Initial calibration:  instrument 
sensitivity and linearity of 
response 

Five concentration levels; 
after each instrument 
performance, check prior 
to sample analysis 

Relative response factors 
(RRF) within method limits 

Repeat calibration 

  Continuing calibration Every 12 hours of analysis 
time 

Average RRFs <25% 
difference 

Repeat calibration 

  Internal standards All calibration standards, 
samples, and blanks 

Extracted ion current profile 
(EICP); D -50 to +100% 
Retention time shifts 
<0.50 minutes 

Correct malfunction; 
reanalyze sample per 
method criteria 

  Method blank Every 12 hours of analysis 
time 

<5 times quantitation limit for 
methylene chloride, acetone, 
2-butanone; all other 
compounds < or = to 
quantitation limit 

Determine source of 
contamination, and 
document corrective 
action; reextract and 
reanalyze samples 

  System monitoring 
compounds 

Every method blank, 
sample, matrix spike, 
matrix spike duplicate; 
matrix specific, per 
method limits 

Check instrument and 
calculations; reanalyze per 
method criteria 
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 Summary of Laboratory Quality Control Proceduresa 
 by Analytical Method 
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Parameter EPA SW-846b 
Analytical 
Method 

Quality 
Control Check 

Frequency Acceptance 
Criteria 

Corrective 
Action 

Target 
compound 
semivolatile 
organics 

8270B or 8250A Instrument performance:  
mass calibration/ion 
abundance pattern 

Every 12 hours Per method Repeat until acceptance 
criteria satisfied 

  Initial calibration:  instrument 
sensitivity and linearity of 
response 

Five concentration levels.  
After each performance, 
check prior to sample 
analysis 

RRFs within method limits Repeat calibration 

  Continuing calibration Every 12 hours Average RRFs <25% 
difference 

Repeat calibration 

  Internal standards All calibration standards, 
samples and blanks 

EICP D -50 to +100% 
Retention time shifts 
<0.50 minutes 

Correct malfunction; 
reanalyze sample per 
method criteria 

  Method blank Each group of samples of 
similar matrix and 
concentration level (soils) 

<5 times quantitation limit for 
phthalate esters; all other 
compounds < or = to 
quantitation limit 

Determine source of 
contamination; 
document corrective 
action; reextract and 
reanalyze samples 

  Surrogate compounds Each sample, blank Matrix-specific per method 
limits 

Reextract and reanalyze 
per method criteria 
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Organo- 
chlorine 
pesticides 

8080A Gas chromatograph column 
resolution 

Prior to each initial 
calibration, or each 
column and instrument 

Per method criteria Change column, 
detector, clean system, 
etc.; repeat procedure 

  Initial calibration Three concentration levels 
calibration sequence prior 
to sample analysis after 
resolution check 

Calibration factors and 
retention times must meet 
method criteria 

Repeat calibration 

  Continuing calibration Every 12 hours Calibration factors and 
retention times must meet 
method criteria 

Repeat calibration 

  Method blank One per field batch, every 
20 samples, every 14 
days or whenever similar 
extraction method used; 
whichever more frequent 

All analytes less than 
quantitation limits, retention 
times within windows 

Reextract and reanalyze 
all associated samples 

  Instrument blank First analysis every 
12 hours following 
calibration 

Less than 0.5 times 
quantitation limits, retention 
times within windows; 
surrogates acceptable 

Correct malfunction; 
repeat calibration 
sequence, re-analyze 
blank, re-inject all 
associated samples 

  Sulfur clean-up blank Each sample set requiring 
sulfur clean-up 

All analytes less than 
quantitation limits; surrogate 
retention times within 
windows 

Reextract and reanalyze 
all associated samples 

Metals 6010A Surrogate compounds 
Instrument calibration 
Initial/continuing calibration 

Each sample and blank 
Daily, or each setup 
After instrument 
calibration, 10% or every 2 

60 - 150% recovery 
 5% of true value 
10% of true value 

Advisory only--no action 
Repeat calibration; 
Correct problem; 
recalibrate and 



 Table 9-8 (Continued) 
 
 Summary of Laboratory Quality Control Proceduresa 
 by Analytical Method 
 

  
 
Refer to footnotes at end of table. 
 
 4 

hours reanalyze previous ten 
samples 

  Initial/continuing calibration 
blank 

Every calibration, 10% or 
2 hours 

< contract-required detection 
limits 

Correct problem; 
recalibrate and 
reanalyze all samples 
since last blank 

  Preparation blank Each batch of digested 
samples 

< contract-required detection 
limits 

Redigest and reanalyze 
all associated samples 
per method criteria 

  Interference check sample 
(ICS) 

Each run or twice per 
8-hour shift 

20% of true value Correct problem; 
recalibrate, reanalyze all 
samples since last ICS 

  Duplicate sample analysis Once per field batch per 
matrix 

0 - 20% relative difference 
when < five times detection 
limit; detection limit 
otherwise 

Flag data 

  Laboratory control sample 
(LCS) 

Once per field batch or 
each digest group 

80 - 120% recovery (except 
silver and antimony) 

Correct problem; 
redigest and reanalyze 
all samples since last 
LCS 
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Metals 
(cont'd) 

6010A Serial dilution analysis Once per field batch per 
matrix 

10% original determination Flag data 

  Instrument detection limit Quarterly As determined Not applicable 

  Inter-element corrections Annually As determined Not applicable 

  Linear range analysis Quarterly 5% of true value Reanalyze 
 
aSource:  U.S. Environmental Protection Agency Contract Laboratory Program Statement of Work for Inorganic and Organic Analysis (EPA, 1990).  Not all listed 

procedures may be applicable to SW-846 protocols. 
bU.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
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 10.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
This section describes selected solid waste management units (SWMU) that have been identified at 
Technical Area (TA) 16 at Los Alamos National Laboratory (LANL).  Because TA-16 encompasses 
a relatively large area and contains a large number of SWMUs, this section will address only those 
SWMUs that may reasonably be expected to potentially impact the units included in this permit 
application.  Information on the remaining SWMUs at TA-16 is contained in Revision 1.0 of LANL's 
"Solid Waste Management Units Report" (LANL, 1990), hereafter referred to as the 1990 SWMU 
Report, and in the "RFI Work Plan for Operable Unit 1082," (LANL, 1993a).  Attachment 10-1 
contains SWMU characterization sheets in response to regulatory requirements in the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(d).  The 
characterization sheets were taken from 1990 SWMU Report. 
 
LANL uses the definition of a SWMU presented in "Module VIII:  Special Conditions Pursuant to 
the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, 
EPA I.D. NM0890010515" (U.S. Environmental Protection Agency [EPA], 1994a), referred to as 
Module VIII.  This definition states that SWMUs are "any discernible unit at which solid wastes 
have been placed at any time, irrespective of whether the unit was intended for the management of 
solid or hazardous waste.  Such units include any area at or around a facility at which solid wastes 
have been routinely and systematically released." 
 
10.1 SWMU DESCRIPTIONS 
Several types of SWMUs are present at TA-16.  These SWMUs include those identified for 
corrective actions in Module VIII, as modified following a Class III permit modification effective 
May 19, 1994; SWMUs that are active Resource Conservation and Recovery Act (RCRA) units; 
and SWMUs identified in the 1990 SWMU Report.  Descriptions of the SWMUs are presented in 
the following sections.  These descriptions were compiled from the "RFI Work Plan for Operable 
Unit 1082" and from the 1990 SWMU Report.  Figures 10-1 and 10-2 show the locations of the 
selected SWMUs in the vicinity of the TA-16-88 container storage area and in the vicinity of the 
TA-16 burning ground, respectively. 
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10.1.1 Open Burn/Open Flash Units 
TA-16-386 is an inactive flash pad at the TA-16 burning ground.  The unit, identified as SWMU No. 
16-010(a) in Module VIII, was built in 1951 and measures 100 feet (ft) long by 100 ft wide.  It was 
formerly used to burn high-explosives (HE)-contaminated equipment and waste HE but is currently 
used as a storage area (LANL, 1990; LANL, 1993a). 
 
TA-16-387 is an flash pad that was constructed in 1951.  It is an active RCRA unit for which a 
permit is being sought through this permit application.  The pad/burn area consists of a layer of 
sand several inches thick in a 100- by 100-ft fenced area.  The pad is used for flash burning 
HE-contaminated material under RCRA interim status requirements.  The unit is identified as 
SWMU No. 16-010(b) in Module VIII. 
 
TA-16-388 and TA-16-399 are former burn pads that were converted to burn tables.  These active 
units are used to burn HE scrap under RCRA interim status requirements; they are two of the units 
for which a permit is being sought through this permit application.  Currently, these 100 foot (ft) 
long by 100 ft wide enclosed areas each consist of a concrete pad, used for unloading explosives, 
and a burn table.  Each burn table is 2 ft above the ground and holds a tray that is 16 ft long by 4 ft 
wide.  HE is placed on the tray and burned.  Each table has a metal-covered rain guard that can 
be rolled back to expose the tray.  TA-16-388 and TA-16-399 are identified as SWMU 
Nos. 16-010(c) and 16-010(d), respectively, in Module VIII. 
 
TA-16-392 is a former filter bed that was constructed in 1951.  The unit was converted to a burn 
pad in 1988 for the purpose of burning suspected uranium-contaminated objects (LANL, 1993a).  
The unit is identified as SWMU No. 16-010(i) in Module VIII. 
 
10.1.2 Filter Beds/Filter Vessels 
The former location of a filter bed (TA-16-393) is identified as SWMU No. 16-005(g) in Module VIII.  
The unit received HE-residue wash water from the basket wash facility (see Section 10.1.6) and 
drained the filtered wash water to an adjacent area.  TA-16-393 was decommissioned and 
removed in 1965. 
 
TA-16-394 is a filter bed that was built in 1951 to receive HE-residue wash water from the basket 
wash facility.  A pipe drained the filtered wash water to the adjacent area southeast of the bed.  
The filter bed has been modified and now consists of a 12 ft long by 12 ft wide by 1 ft deep metal 
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tray filled with 6 to 8 inches of sand.  This burn tray contains two elevated shallow steel pans.  Oil 
and solvents contaminated with HE are poured into the trays and burned.  This burn tray is an 
active RCRA unit for which a permit is being sought through this permit application.  It currently 
operates under RCRA interim status requirements and is identified as SWMU No. 16-010(j) in 
Module VIII. 
 
TA-16-401 and TA-16-406 are steel filter vessels at the TA-16 burn ground.  These active units 
operate under RCRA interim status requirements and are designated as SWMU Nos. 16-010(e) 
and 16-010(f), respectively, in Module VIII.  They are two of the units for which a permit is being 
sought through this permit application.  SWMU No. 16-010(e) was built in 1961 to filter 
HE-contaminated wash water from the basket wash facility, TA-16-390.  Wash water was carried 
from the basket wash facility to the filter vessel through a trough (TA-16-1129).  This arrangement 
was used until 1966, when TA-16-390 was decommissioned.  SWMU No. 16-010(f) replaced filter 
bed TA-16-393, which was taken to TA-54 for disposal in 1965. 
 
The filter vessels are made of steel and measure 8 ft in diameter and 10 ft high.  They are equipped 
with jib-crane-operated, cone-shaped steel covers.  Approximately 3 ft of the filter vessels are 
above grade.  The structures are cone-shaped steel containers with a surface layer of sand 
overlying layers of fine and coarse gravel. 
 
The filter vessels are now used for filtering HE/water sludge from HE sumps.  The sludge, which is 
brought in on tank trucks from HE sumps site wide, is pumped into a filter vessel and dried by 
blowing hot air across the filtered residue.  The residue is burned in the vessel and any residual 
material is raked out and put into drums for reburning. 
 
A drainage system takes the filtered water from the filter vessel to a filter/treatment unit 
(TA-16-363). 
 
10.1.3 Storage Areas 
A container storage area is located at TA-16-88.  This active unit currently operates under RCRA 
interim status requirements, and is one of the units for which a permit is being sought through this 
permit application.  It is identified as SWMU No. 16-012(a2) in the 1990 SWMU Report.  Wastes 
stored in this container storage area include solid hazardous and low-level mixed waste. 
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A storage area was formerly located near or within TA-16-386.  Barium nitrate was reportedly 
placed in the area in the 1940s and remained there until it was removed in the late 1960s (LANL, 
1990; LANL, 1993a).  This area is identified as SWMU No. 16-016(c) in Module VIII. 
 
10.1.4 Contaminated Soils 
Potential soil contamination associated with the operation and/or decommissioning of HE 
magazines and HE machining buildings comprises several SWMUs in TA-16.  Potentially 
HE-contaminated surface soil at two HE magazines (TA-16-74 and TA-16-30) comprise SWMU 
Nos. 16-024(b) and 16-024(c), respectively.  The HE magazines, identified in the 1990 SWMU 
Report, were small wooden structures with concrete floors that were used to temporarily store HE 
during processing operations.  Both units were removed in 1960. 
 
HE-contaminated soil is potentially present as a result of operations at TA-16-35 and is designated 
as SWMU No. 16-025(c) in the 1990 SWMU Report.  TA-16-35 was a 15- by 13- by 8-foot utility 
building that supported HE-machining operations in TA-16-31, TA-16-32, and TA-16-33.  The 
building was removed sometime after May 1960. 
 
Surface and subsurface soil contamination also potentially exists at the sites of three former 
buildings (TA-16-33, TA-16-31, and TA-16-32) that were removed between 1960 and 1961.  The 
areas are identified as SWMU Nos. 16-024(e), 16-025(e), and 16-025(f), respectively, in the 1990 
SWMU Report.  The buildings, which were similar in structure to the HE magazine described 
above, were used for machining and processing HE. 
 
10.1.5 Septic Tank 
TA-16-385 is a septic tank that serves a water closet, a lavatory, and a floor drain at the TA-16 
burning grounds.  The unit, which was constructed in 1963, is made of steel and has a 385-gallon 
capacity.  Wastes managed at this unit include domestic and industrial sewage. In addition, 
sampling of TA-16-385 in 1988 revealed the presence of volatile organic compounds (LANL, 1990).  
The unit is identified as SWMU No. 16-006(e) in Module VIII. 
 
10.1.6 Basket Wash Facility and Associated Structures 
A basket wash facility (TA-16-390) was formerly located at TA-16. The building was constructed in 
1951 and was used to wash HE-contaminated basket filters collected from sumps.  Wash water 
from the operation was carried to filtering vessels via one of four transfer troughs (see below).  
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Operations at the facility ceased in 1966 and the facility has since been decommissioned (LANL, 
1990; LANL, 1993a).  The unit is designated as SWMU No. 16-010(h) in Module VIII. 
 
TA-16-1129, -1134, -1135, and -1136 are all inactive troughs that formerly carried HE-contaminated 
or potentially HE-contaminated wash water from the basket wash facility to one of four filtering 
vessels.  The units are identified as SWMU Nos. 16-010(k), 16-010(l), 16-010(m), and 16-010(n), 
respectively, in Module VIII.  Each of the units is a steel, V-shaped trough that is open on the top.  
The units are supported by a steel frame and elevated approximately 3 ft off the ground.  In 
addition to transporting HE-contaminated or potentially HE-contaminated wash water, SWMU No. 
16-010(n) also transported wash water potentially contaminated with uranium (LANL, 1993a).   
SWMU No. 16-010(n) was dismantled in 1988 (LANL, 1993a). 
 
10.1.7 Surface Impoundment 
SWMU No. 16-008(b) is an inactive surface impoundment at the TA-16 burning grounds.  In 
operation from around the 1940s until the 1980s, the unit measured 60 ft long, 35 ft wide, and 4 ft 
deep and received liquid from two filter vessels (TA-16-401 and TA-16-406).  The sludge in the 
surface impoundment contained HE residue, barium sulfate, and barium nitrate (LANL, 1990).  
The unit underwent closure in 1990. 
 
10.1.8 Disposal Area 
Material Disposal Area P (MDA-P) is an inactive, 6.71-acre disposal area located near the south rim 
of Cañon de Valle and to the north of TA-16-387 (LANL, 1993a).  Waste disposal at MDA-P began 
in the early 1950s and continued until 1984.  Items disposed of at MDA-P included wastes from the 
synthesis, processing, and testing of HE; photo development process wastes; residues from 
burning HE-contaminated equipment and debris; debris generated during demolition of S-Site; and 
barium-contaminated sands generated by burning HE (LANL, 1993a).  Prior to being used as a 
waste disposal site, the area was used to burn HE detonators.  MDA-P is identified as SWMU No. 
16-018 in Module VIII. 
 
10.1.9 Filter/Treatment Unit 
TA-16-363 (formerly TA-16-228) is a carbon filter/treatment unit.  Constructed in 1988, this unit is 
used treat wastewater generated by two filter vessels (TA-16-401 and TA-16-406).  Treated 
effluent from the carbon filter/treatment unit is discharged through a National Pollutant Discharge 
Elimination System (NPDES)-permitted outfall.  The unit is designated as SWMU No. 16-010(g) in 
Module VIII. 
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10.1.10 Drainage System/Outfall 
SWMU No. 16-028(a) was originally described in the 1990 SWMU Report as both a drainage 
system associated with TA-16-363 (formerly TA-16-228) and as an outfall associated with the 
filter/treatment unit described in Section 10.1.9.  More recent information, however, suggests that 
the latter description of this SWMU is inaccurate and that the outfall is actually a duplicate of SWMU 
No. 16-010(g) (LANL, 1993a).  The drainage system discharges to the canyon between TA-16-363 
and the inactive surface impoundment described in Section 10.1.7.  Discharged material may 
include HE, and in the past may have included barium (LANL, 1990). 
 
10.2 RELEASES 
Some large debris items from MDA-P [SWMU No. 16-018] are known to have fallen into Cañon de 
Valle (LANL, 1993a).  Soil samples collected from MDA-P during a U.S. Department of Energy 
Environmental Survey contained barium in concentrations exceeding the EPA's extraction 
procedure toxicity threshold (LANL, 1990).  The extent of contamination in the canyon, if any, is 
unknown.  SWMU No. 16-018 has been identified for deferred action in the "RFI Work Plan for 
Operable Unit 1082" (LANL, 1993a).  However, samples will be collected prior to implementing 
process modifications (as outlined in Section 4.0) to identify baseline contamination.  In addition, 
sampling and analytical data will be collected upon closure. 
 
10.2.1 Corrective Actions 
Pursuant to 20 NMAC 4.1, Subpart V, 264.101(a), corrective actions are required only for releases 
of hazardous waste or hazardous constituents.  There have been no documented releases of 
RCRA hazardous waste or hazardous constituents from the TA-16 SWMUs previously described.  
However, because the SWMUs are located in areas where waste has been historically and is 
currently managed they will be investigated and remediated, as necessary, with EPA's and the 
New Mexico Environment Department's approval.  Any corrective action needed at TA-16, will 
follow the RCRA Facility Investigation/Corrective Measures Study process.  Activities conducted 
would include surface and subsurface sampling. 



 

 
 
 11-1 

 11.0  OTHER FEDERAL LAWS 
 
The following federal laws are required under the New Mexico Administrative Code 20, Chapter 4, 
Part 1, Subpart IX, 270.3 and 270.14(b)(20), to be given consideration when applying for a 
Resource Conservation and Recovery Act permit.  When any of these laws is applicable, its 
procedures must be followed: 
 
 1.The Wild and Scenic Rivers Act (16 USC 1273 et seq.).  This act provides for a national wild 

and scenic rivers system and prohibits construction of any waterway that would have a 
direct adverse effect on the values for which a wild and scenic river was established. 

 
 2.The National Historic Preservation Act of 1966 (16 USC 470 et seq.).  This act establishes a 

program for the preservation of historic properties throughout the country.  The act has 
provisions that require mitigation of adverse effects to registered properties. 

 
 3.The Endangered Species Act of 1973 (16 USC 1531).  This act provides for the 

conservation of endangered and threatened species of fish, wildlife, and plants.  It 
prohibits any action that would jeopardize the continued existence of any endangered or 
threatened species or adversely affect its critical habitat. 

 
 4.The Coastal Zone Management Act of 1972 (16 USC 1451 et seq.).  This act establishes 

national policy for the management, use, protection, and development of land and water 
resources of the nation's coastal zones.  Section 307(c) of the act and implementing 
regulations prohibit the U.S. Environmental Protection Agency from issuing a permit for 
activity affecting coastal zone land or water without the certification from the applicant that 
the activity is in compliance with the state Coastal Zone Management Program. 

 
 5.The Fish and Wildlife Act of 1934, as amended (16 USC 661 et seq.).  This act promotes the 

conservation of wildlife, fish, and game, and integrates this conservation with water 
resource projects.  Certain provisions of the act require that permits proposing or 
authorizing the impoundment, diversion, or other control or modification of any body of 
water be considered by the appropriate state agency for impacts to wildlife resources. 

 
Because Los Alamos National Laboratory (LANL) has ongoing programs in support of the National 
Historic Preservation Act, the Endangered Species Act, and the Fish and Wildlife Act, consideration 
was given to these federal laws.  Provisions in the Wild and Scenic Rivers Act and the Coastal 
Zone Management Act are not applicable to LANL's activities. 
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 12.0  CERTIFICATION 
 
I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with 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. 
 
 
 
 
 
 
 
 
    
Dennis J. Erickson   Date Signed 
Division Director for Environment, Safety, and 
  Health Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
 
 
    
Larry D. Kirkman   Date Signed 
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U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 
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 Note to Reviewers 
 
The most current iteration of Standard Operating Procedures (SOP) for units at Technical Area (TA) 
16 are included as Appendices C through J.  These SOPs are currently being revised but are 
included to provide information pertinent to operations at the TA-16 units addressed in this permit 
application.  These SOPs are amended periodically.  The following list reflects recent 
organizational changes pertinent to these SOPs: 
 

Old Group Name New Group Name 
HSE-1 ESH-1 

HSE-2 ESH-2 

HSE-3 ESH-3 

HSE-7 ESH-7 

J-6 DX-14 

J-8 DX-12 

M-1 DX-16 

MAT-4 BUS-7 

MEC-5 ESA-WMA 

WX-1 ESA-1 

WX-3 ESA-2 

WX-5 ESA-5 

WX-11 ESA-11 

WX-12 ESA-12 
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 Instructions for Use of the Hazardous and 
 Mixed Waste Facility Inspection Record Form 
 
 
Part I 
 
 1.FACILITY:  Location information including TA, building, and room if applicable.  Other 

location descriptors may be necessary.  (e.g., TA-59-3-114 or TA-59-1-S. Dock) 
 
 2.<90 Day, GENERATOR STORAGE should be checked if this location is intended for operation 

in accordance with generator requirements for storage of hazardous waste for less than 90 
days. 

 
TREATMENT, STORAGE, DISPOSAL should be checked if this location is listed in LANL's 
Hazardous Waste Facility Permit or Part A application as a permitted or interim status TSD 
operation. 
 
 3.START DATE:  The date of the first inspection for the week on that inspection sheet.  

(Usually the first working day of the week) 
 
 4.END DATE:  The date of the last inspection for the week on that inspection sheet.  (Usually 

the last working day of the week, however, if handling of hazardous waste occurs during the 
weekend inspections must be conducted.) 

 
 5.Check the appropriate box for the type of operation.  Several boxes may be checked if 

necessary for those locations where inspections are combined on a single sheet.  You must 
have prior approval from ESH-19 to combine inspections for more than one unit. 

 
 6.NO USE:  May be checked if the unit did not store, treat, dispose, or otherwise handle 

hazardous waste for the day/week in question.  The individual responsible for the inspection 
must then only complete boxes 39, 40, 41, 42, 43, 44, 45, 46, 47, and 48 for that day/week.  
If any hazardous waste is subsequently placed at the site for any reason, a full inspection 
must be performed immediately and every working day thereafter until all waste is properly 
disposed of. 

 
 7.Loading and unloading areas must be inspected daily when in use for signs of damage or 

deterioration that may lead to an accident or spill.  This includes asphalt pads and areas 
where containers or tanks are handled or contents thereof are transferred. 

 
 8.Communication equipment must be inspected for proper function:  Includes all telephones, 

two-way radios, and alarms for the area being inspected.  (An initial consultation with 
ESH-19 prior to use of the facility/location will determine what equipment is necessary at any 
particular location.) 

 
 9.For tank systems used for treatment or storage of hazardous waste, all aboveground portions 

of the tank system, including any and all ancillary plumbing, must be inspected daily for signs 
of leaking, corrosion, deterioration, or improper operation.  Tanks must be operated with a 
minimum freeboard of 6 inches.  If the tank system includes discharge controls, overtopping 
controls, tank level alarms, or other monitoring equipment, including leak detection 
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equipment, all controls and relevant data must be checked to ensure they are operating 
properly and that operation is within design specifications for the system. 

 
10.Surface impoundments must be operated with a minimum of 24 inches (60 cm) of freeboard 

from the top of the dike or berm to the surface of the waste therein.  Inspectors must look for 
signs of leaks, deterioration, and erosion of dikes and berms, and any associated plumbing or 
valves.  These could include dying vegetation, gullies, and sudden changes in level. 

 
11.For those locations where inflatable "Porta Berms" are used as secondary containment for 

tanks and containers of hazardous waste, inspectors must ensure that they are adequately 
inflated.  Inspectors must also check for the presence of liquids in the containment unit 
which could indicate leaks or spills of hazardous waste.  All monitoring and leak detection 
systems must also be checked. 

 
12.Where required, eyewash and safety showers must be inspected to ensure proper operating 

condition.  Outside locations must be checked for freezing.   
 
13.All containers and tanks must be checked for structural integrity, leaks, corrosion, or damage.  

This item includes checking condition of all construction materials, fixtures, seams, and 
auxiliary equipment.  See Item 9 above. 

 
14.All tanks and containers used for treating or storing hazardous waste must have the cover or 

lid securely in place.  Containers are not considered to be closed until the lid/cover is 
fastened in the manner the manufacturer originally intended. 

 
15.Required signs must be readable and prominently posted.  TSD facilities and <90 day storage 

areas must be equipped with bilingual (English/Spanish) signs with the legend "DANGER 
UNAUTHORIZED PERSONNEL KEEP OUT."  TSDs must be identified with signs that read 
"HAZARDOUS WASTE STORAGE AREA."  <90 day storage areas must be identified with a 
sign with the legend "<90 DAY HAZARDOUS WASTE STORAGE AREA." 

 
16.All containers and tanks must be labeled with the words "HAZARDOUS WASTE" and with 

other words that identify the contents.  Mixed waste must also be labeled as 
"RADIOACTIVE." 

 
17.All containers and tanks of hazardous waste in TSDs or <90 day storage areas must be 

marked with the accumulation start date.  At TSDs, containers without dates must be dated 
when they arrive at the facility.  At <90 day storage areas and TSDs, containers must be 
marked with the accumulation start date at the time the container first receives any waste.  
For <90 day storage areas, no containers may exceed 90 days from accumulation start date 
to the time they are delivered to a permitted treatment, storage, or disposal unit.  Waste 
management organizations will provide transportation for these wastes. 

 
18.Landfills and detonation pads must have run-on and runoff controls inspected wherever 

present.  Leachate collection systems, where present, must also be inspected.  Items to be 
inspected for are proper operating condition, damage, erosion, contaminant migration, 
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ponding, etc.  Detonation pads must be inspected for unburned or undetonated explosives, 
ordnance, and debris. 

 
19.Landfill covers must be inspected at least weekly and after storms for evidence of erosion, 

subsidence, and water intrusion. 
 
20.Site security must be verified.  Items such as fences, gates, locks, etc., should be checked for 

proper condition and adequacy. 
 
21.Site lighting must be adequate to prevent accidents related to hazardous waste operations and 

for any other night operations that may take place within the boundaries of the hazardous 
waste unit. 

 
22.Secondary containment structures for hazardous waste operations must be inspected to verify 

proper operating condition and to ensure adequate capacity.  Structures must also be 
inspected for the presence of standing water or hazardous waste.  For incinerators and 
certain operations at TA-55, secondary containment includes inspections of gloves and 
gloveboxes, hoods, and ventilation systems where necessary. 

 
23.Adequate aisle space must be maintained to allow for inspection and for the unobstructed 

movement of personnel and emergency equipment in an emergency.  All containers of 
hazardous waste must be stored in a manner that ensures a minimum of 2 feet of aisle space 
between containers.  Drums containing free liquids or those holding hazardous waste 
(excluding mixed wastes) may not be stacked over two drums high. 

 
24.All hazardous waste containers holding materials that may be incompatible with any other 

materials at that location must be separated from those materials by dikes, berms, or other 
physical barriers to prevent a possible reaction. 

 
25.TSD facilities must have water at an adequate volume and pressure for fire protection 

available.  Hose bibs should be inspected for proper operating condition and adequate 
pressure.  Outside water supplies must be checked for freezing. 

 
26.The storage sheds must be inspected for damage, free liquids that might indicate a leak, and 

chemical compatibility of materials stored therein. 
 
27.Road and work surfaces, process floors, or other work surfaces at TSDs must be inspected for 

damage or erosion that could lead to a spill or accident, and for adequate secondary 
containment. 

 
28.Wind socks, where required, at TSDs must be inspected to ensure that they are present and in 

proper operating condition. 
 
29.Disposal shafts and shafts used for retrievable storage should have their covers securely in 

place and guard rails must be installed and in good condition. 
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30.Hazardous waste containers at TSDs and <90 day storage areas must be stored on pallets if 
they are stored outside without a roof. 

 
31.Hazardous waste treatment tanks must be operated within design specifications and in 

accordance with SOPs and Work Plans.  Tanks must be inspected for leaks or damage prior 
to operation. 

 
32.Refrigerators used for storing hazardous waste, or samples thereof, must be inspected for 

proper operating condition and leaking or damaged containers. 
 
33.Hazardous waste TSDs and <90 day storage areas must have adequate fire and spill control 

equipment for the types and volumes of waste present.  Equipment must be present, in good 
working order, and appropriate for the material in question. 

 
34.Incinerator waste feed cutoffs, emergency shutdown controls, and associated alarms or 

warning systems must be inspected for proper operating condition. 
 
35.Incinerators, ancillary plumbing and equipment, and all monitoring controls must be inspected 

to ensure that they are in proper operating condition, and are being operated within design 
specifications.  Inspectors must also look for evidence of leaks, corrosion, spills, or 
tampering. 

 
36.Pressure vessels must be inspected for signs of deterioration or damage.  Condition of the 

sand and loading must also be checked to ensure adequacy. 
 
37.Oil burn pans must be inspected for deterioration, damage, or leaks.  Inspectors must also 

inspect for unburned explosives and debris. 
 
38.HE burn pads must be inspected for deterioration, damage, leaks, or vegetation that could 

catch fire.  Condition of the sand must also be checked.  Inspectors must also inspect for 
unburned explosives and debris. 

 
39.Radioactive materials must be properly placarded, labeled, and stored within controlled areas 

in accordance with AR 3-7.  Containers should be monitored/swiped for outside 
contamination if suspected, and all leaks or spills must be monitored to ensure adequate 
cleanup. 

 
40.Inspectors will record the date of the current inspection. 
 
41.Inspectors will record the time of the current inspection. 
 
42.Inspectors will initial each daily inspection. 
 
 
Part II 
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Inspectors must explain in detail any deficiency noted above.  Items to be included are:  type of 
problem, any action taken, and the date/time of the action.  Additional sheets may be attached as 
necessary. 
 
 
43.Printed name of individual performing inspection. 
 
44.Signature of individual performing inspection. 
 
45.Z number of individual performing inspection. 
 
46.Organization responsible for this location. 
 
47.Date record was signed and completed. 
 
48.Time record was signed and completed. 
 
 
(Note:  Items 43-48 must be completed for all inspections.) 
 



EPA I. D. Number 
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X.  Other Environmental Permits 
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A. Permit Type B. Permit Number C. Description 
Rad. NESHAPS 

preconstruction approvals 
(continued) 

 Facility-wide application for existent emissions 

  TA-21, D&D Activity 
  TA-50, Bldg 83 Mobile Decon Trailer 
  TA-54 TRU Retrieval Domes 
  STATE AIR QUALITY PERMITS 

E AQCR 301 Open Burning 
E  TA-11 Fuel Fire Burn 
E  TA-36 HE Contaminated Wood Burning 
E  TA-14 HE Contaminated Material Burning 
E  TA-16 HE Contaminated Material Burning 
E  TA-33 & 39 LIDAR Test Burning 
E AQCR 702 Beryllium Machining 
E #632 TA-35, BLDG 213, Beryllium Machining Emissions 
E #634-M-1 TA-3, BLDG 141, Beryllium Processing Emissions 
E #635 TA-3, BLDG 39, Beryllium Machining Emissions 
E #741 TA-3, BLDG 35, Planned Beryllium Machining 

Emissions 
E #1081-M-1 TA-55, BLDG 4, Beryllium Machining Emissions 
  STATE SEPTIC TANK PERMITS 

E LA-01 State Septic Tank Permit 
E LA-02 State Septic Tank Permit 
E LA-03 State Septic Tank Permit 
E LA-04 State Septic Tank Permit 
E LA-05 State Septic Tank Permit 
E LA-06 State Septic Tank Permit 
E LA-07 State Septic Tank Permit 
E LA-08 State Septic Tank Permit 
E LA-09 State Septic Tank Permit 
E LA-11 State Septic Tank Permit 
E LA-12 State Septic Tank Permit 
E LA-13 State Septic Tank Permit 
E LA-14 State Septic Tank Permit 
E LA-15 State Septic Tank Permit 
E LA-16 State Septic Tank Permit 
E LA-17 State Septic Tank Permit 

E LA-18 State Septic Tank Permit 
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E LA-19 State Septic Tank Permit 
E LA-21 State Septic Tank Permit 
E LA-22 State Septic Tank Permit 
E LA-23 State Septic Tank Permit 
E LA-24 State Septic Tank Permit 
E LA-25 State Septic Tank Permit 
E LA-26 State Septic Tank Permit 
E LA-27 State Septic Tank Permit 
E LA-28 State Septic Tank Permit 
E LA-29 State Septic Tank Permit 
E LA-30 State Septic Tank Permit 
E LA-31 State Septic Tank Permit 
E LA-32 State Septic Tank Permit 
E LA-33 State Septic Tank Permit 
E LA-34 State Septic Tank Permit 
E LA-35 State Septic Tank Permit 
E LA-36 State Septic Tank Permit 
E LA-37 State Septic Tank Permit 
E LA-38 State Septic Tank Permit 
E LA-39 State Septic Tank Permit 
E LA-42 State Septic Tank Permit 
E LA-43 State Septic Tank Permit 
E LA-44 State Septic Tank Permit 
E LA-45 State Septic Tank Permit 
E LA-46 State Septic Tank Permit 
E LA-47 State Septic Tank Permit 
E LA-48 State Septic Tank Permit 
E LA-49 State Septic Tank Permit 
E LA-50 State Septic Tank Permit 
E LA-51 State Septic Tank Permit 
E LA-52 State Septic Tank Permit 
E LA-53 State Septic Tank Permit 
E LA-54 State Septic Tank Permit 
E LA-55 State Septic Tank Permit 
E LA-56 State Septic Tank Permit 
E LA-57 State Septic Tank Permit 

E LA-58 State Septic Tank Permit 
E LA-59 State Septic Tank Permit 
E LA-60 State Septic Tank Permit 



EPA I. D. Number 
NM0890010515 
X.  Other Environmental Permits 
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 (c) 

E LA-61 State Septic Tank Permit 
E LA-124 State Septic Tank Permit 
E SF880257 State Septic Tank Permit 
E SF880258 State Septic Tank Permit 
E SF880259 State Septic Tank Permit 
E SF880260 State Septic Tank Permit 
E SF880261 State Septic Tank Permit 
E SF890023 State Septic Tank Permit 
E SF890024 State Septic Tank Permit 
E SF890025 State Septic Tank Permit 
E SF89031R State Septic Tank Permit 
E SF89032R State Septic Tank Permit 
E SF89033R State Septic Tank Permit 
E SF89034R State Septic Tank Permit 
E SF89035R State Septic Tank Permit 
E SF89036R State Septic Tank Permit 
E SF890588 State Septic Tank Permit 
E SF890589 State Septic Tank Permit 
E SF890590 State Septic Tank Permit 
E SF900022 State Septic Tank Permit 
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EPA I.D. Number (enter from Page 1)  Secondary ID Number (enter from Page 1)               
NM0890010515 

  
XIV.  Description of Hazardous Wastes (Continued) 

Line Number A.  EPA Hazardous 
Waste No. 

(enter code) 

B.  Estimated 
Annual Quantity 

of Waste 

C.  Unit of 
Measure 

(enter code) 

D.  Processes 

    (1) Process Codes 
(enter) 

(2) Process Description (If a 
code is not entered in D[1]) 

1 D001 2,500 P S01 T04   

2 D002 *1,000 P T04    

3 D003 37,000 P S01 T04   

4 D005 2,500 P S01 T04   

5 D006 2,500 P T04    

6 D007 2,500 P T04    

7 D008 2,500 P S01 T04   

8 D009 2,500 P S01 T04   

9 D011 2,500 P T04    

10 D022 *1,000 P T04    

11 D028 *1,000 P T04    

12 D030 *1,000 P T04    

13 D035 *1,000 P T04    

14 D038 *1,000 P T04    

15 END OF DESIGNATOR 

16 F001 10,000 P T04    

17 F002 75,000 P T04    

18 F003 150,000 P T04    

19 F005 15,000 P T04    

20 END OF DESIGNATOR 

21 K044 20,000 P T04    

22 K045 2,000 P T04    

23 K047 500 P T04    

24 END OF DESIGNATOR 

25 P009 *1,000 P T04    

26 P065 *1,000 P T04    

27 P081 *1,000 P T04    

28 P112 *1,000 P T04    

29 END OF DESIGNATOR 
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EPA I.D. Number (enter from Page 1)  Secondary ID Number (enter from Page 1)               
NM0890010515 

  
XIV.  Description of Hazardous Wastes (Continued) 

Line Number A.  EPA Hazardous 
Waste No. 

(enter code) 

B.  Estimated 
Annual Quantity 

of Waste 

C.  Unit of 
Measure 

(enter code) 

D.  Processes 

    (1) Process Codes 
(enter) 

(2) Process Description (If a 
code is not entered in D[1]) 

 
30 

U003 *1,000 P T04    

31 U008 *1,000 P T04    

32 U044 *1,000 P T04    

33 U056 *1,000 P T04    

34 U069 *1,000 P T04    

35 U105 *1,000 P T04    

36 U106 5,000 P T04    

37 U107 5,000 P T04    

38 U112 *1,000 P T04    

39 U113 *1,000 P T04    

40 U118 *1,000 P T04    

41 U154 1,000 P T04    

42 U159 1,000 P T04    

43 U160 *1,000 P T04    

44 U189 *1,000 P T04    

45 U213 *1,000 P T04    

46 U234 *1,000 P T04    

47 END OF DESIGNATOR 

48        

49        

50        

51        

52        

53        

54        

55        

56        

57        
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58        

59        

60        

61        

62        

63        

64        

65        
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EXPLANATION OF PROCESS CODE LISTINGS 
AND DESIGN CAPACITIES FOR HAZARDOUS AND MIXED WASTE UNITSa 

 
Description Capacity SWMUb No. Associated Structure 

No./Area 
    
Line 1 S01 Container Storagec    
Container storage area 275 gallons 16-012(a2) Technical Area 16, 

Building 88 (TA-16-88) 
    
Line 2 T04 Treatment - Open Burning    
Flash Pad 387 
(one flash pad for burning potentially high 
explosives [HE]-contaminated 
equipment/materials) 

40,000 poundsd 
(of waste per burn) 

16-010(b) TA-16-387 

    
Line 3 T04 Treatment - Open Burning    
Burn Pads 388 and 399 
(two burn pads for burning HE solids) 

1,000 pounds 
(of waste per burn) at 

each unit 

16-010(c) 
16-010(d) 

TA-16-388 
TA-16-399 

    
Line 4 T04 Treatment - Open Burning    
Burn Tray 394 
(one burn tray for burning HE-contaminated 
oil/solvent mixtures) 

250 gallons 
(of waste per burn) 

16-010(j) TA-16-394 

    
Line 5 T04 Treatment - Open Burning    
Filter Vessels 401 and 406 
(two pressure vessels for burning 
HE-contaminated sludges) 

1,000 pounds 
(of waste per burn) at 

each unit 

16-010(e) 
16-010(f) 

TA-16-401 
TA-16-406 

 
Explanation of Symbols/Abbreviations 
 
aEPA Hazardous waste numbers for wastes that may be managed at the units are listed in the following table. 
bSWMU = solid waste management unit. 
c"Line 1 S01 Container Storage" refers to the total amount of container storage for hazardous and mixed waste at Technical 

Area (TA) 16, provided in Section XII, page 4 of 7, of this Part A permit application.  For information on locations and 
capacities of other container storage areas for hazardous and mixed waste at Los Alamos National Laboratory (LANL), 
refer to Section 1.0 (i.e., the Part A Permit Application) of Revision 4.1 of LANL's Part B Permit Application for Hazardous 
Waste, November 1988 and to LANL's "RCRA Part A Permit Application for Mixed Waste," Rev. 2.0, September 1994. 

dThis amount is the estimated maximum weight of equipment or structures (with HE surface contamination only) that may be 
burned at the flash pad at one time. 
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REVISED PART A PERMIT APPLICATION 
FOR HAZARDOUS AND MIXED WASTE UNITS AT TECHNICAL AREA 16 



EPA HAZARDOUS WASTE NUMBERS AND ASSOCIATED 
UNITS MANAGING WASTE 
(Page 1 of 3) 
 

 
EPA Hazardous Waste Number Process Code Unit(s) Managing Waste 

D001 S01 TA-16-88 
 T04 TA-16-387 
 T04 TA-16-394 
 T04 TA-16-401 
 T04 TA-16-406 

D002 T04 TA-16-394 
D003 S01 TA-16-88 

 T04 TA-16-387 
 T04 TA-16-388 
 T04 TA-16-394 
 T04 TA-16-399 
 T04 TA-16-401 
 T04 TA-16-406 

D005 S01 TA-16-88 
 T04 TA-16-387 
 T04 TA-16-388 
 T04 TA-16-394 
 T04 TA-16-399 
 T04 TA-16-401 
 T04 TA-16-406 

D006 T04 TA-16-387 
D007 T04 TA-16-387 

 T04 TA-16-394 
D008 S01 TA-16-88 

 T04 TA-16-387 
D009 S01 TA-16-88 

 T04 TA-16-387 
 T04 TA-16-394 

D011 T04 TA-16-387 
D022 T04 TA-16-387 

 T04 TA-16-394 
D028 T04 TA-16-387 

 T04 TA-16-394 
D030 T04 TA-16-387 



EPA HAZARDOUS WASTE NUMBERS AND ASSOCIATED 
UNITS MANAGING WASTE 
(Page 2 of 3) 
 

EPA Hazardous Waste Number Process Code Unit(s) Managing Waste 
D035 T04 TA-16-387 

D035 (continued) T04 TA-16-394 
D038 T04 TA-16-387 

 T04 TA-16-394 
F001 T04 TA-16-387 

 T04 TA-16-394 
 T04 TA-16-401 
 T04 TA-16-406 

F002 T04 TA-16-387 
 T04 TA-16-388 
 T04 TA-16-394 
 T04 TA-16-401 
 T04 TA-16-406 
 T04 TA-16-399 

F003 T04 TA-16-387 
 T04 TA-16-394 
 T04 TA-16-401 
 T04 TA-16-406 

F005 T04 TA-16-387 
 T04 TA-16-388 
 T04 TA-16-394 
 T04 TA-16-399 
 T04 TA-16-401 
 T04 TA-16-406 

K044 T04 TA-16-401 
 T04 TA-16-406 

K045 T04 TA-16-387 
K047 T04 TA-16-401 

 T04 TA-16-406 
P009 T04 See note at end of this table. 
P065 T04 See note at end of this table. 
P081 T04 See note at end of this table. 
P112 T04 See note at end of this table. 
U003 T04 See note at end of this table. 



EPA HAZARDOUS WASTE NUMBERS AND ASSOCIATED 
UNITS MANAGING WASTE 
(Page 3 of 3) 
 

EPA Hazardous Waste Number Process Code Unit(s) Managing Waste 
U044 T04 See note at end of this table. 
U056 T04 See note at end of this table. 
U069 T04 See note at end of this table. 
U105 T04 See note at end of this table. 
U106 T04 See note at end of this table. 
U107 T04 See note at end of this table. 
U112 T04 See note at end of this table. 
U113 T04 See note at end of this table. 
U118 T04 See note at end of this table. 
U154 T04 See note at end of this table. 
U159 T04 See note at end of this table. 
U160 T04 See note at end of this table. 
U189 T04 See note at end of this table. 
U213 T04 See note at end of this table. 
U234 T04 See note at end of this table. 

 
Note: 
P- or U-listed hazardous wastes are not expected to be treated at the TA-16 burn ground.  However, there is a 
possibility that leaks/spills or extremely small quantities of off-specification commercial chemical product  waste 
could be generated and subsequently treated at TA-16-394 (for HE-contaminated off-specification commercial 
chemical products) or TA-16-401 and/or TA-16-406 (for HE-contaminated wash down water). 
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LIST OF TOPOGRAPHIC MAPS 
 
 

MAP NO.  MAP TITLE 
 
1Contour Map Showing All Technical Areas (TA) at Los Alamos National Laboratory (LANL) 
 
2Contour Map Showing Hazardous and Mixed Waste Units at Technical Area (TA) 16 
 
3Location Map of Water Supply Wells, Monitoring Wells, Test Wells, Springs, and Surface Water 

Sampling Stations 
 
4Los Alamos National Laboratory (LANL) National Pollutant Discharge Elimination System 

(NPDES) Outfall Locations 
 
5Location Map of Technical Area (TA) 57, Fenton Hill Geothermal Site 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Note:  For topographic maps showing LANL's other hazardous and mixed waste units, refer to 
Section 1.0 of Revision 4.1 of LANL's Part B Permit Application for Hazardous Waste, November 
1988 and to LANL's "RCRA Part A Permit Application for Mixed Waste," Rev. 2.0, September 1994. 
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FACILITY DRAWINGS 
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LIST OF FACILITY DRAWINGS 
 
 
FIGURE NO.  TITLE 
 
1Location Map of Los Alamos National Laboratory Technical Areas 
 
2Site Location Plan for Technical Area (TA) 16, Building 88 
 
3Technical Area 16, Building 88, Container Storage Area 
 
4Site Location Plan for Technical Area (TA) 16 Burn Ground 
 
5Technical Area (TA) 16 Burn Ground 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Note:  For facility drawings showing LANL's other hazardous and mixed waste units, refer to 
Section 1.0 of Revision 4.1 of LANL's Part B Permit Application for Hazardous Waste, November 
1988 and to LANL's "RCRA Part A Permit Application for Mixed Waste," Rev. 2.0, September 1994. 
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 LIST OF PHOTOGRAPHS 
 
 
PHOTOGRAPH CAPTION PAGE 
 
TA-16-88, Process Code S01, Container Storage Area ............................................................... 4-1 
 
TA-16-88, Process Code S01, Container Storage Area ............................................................... 4-1 
 
TA-16-387, Process Code T04, Burn Pad for Flashing High Explosives -  
 Contaminated Equipment ...................................................................................................... 4-2 
 
TA-16-387, Process Code T04, Burn Pad for Flashing High Explosives -  
 Contaminated Equipment ...................................................................................................... 4-2 
 
TA-16-388, Process Code T04, Burn Pad .................................................................................... 4-3 
 
TA-16-399, Process Code T04, Burn Pad .................................................................................... 4-3 
 
TA-16-394, Process Code T04, Burn Pan for High Explosives -  
 Contaminated Oil/Solvents .................................................................................................... 4-4 
 
TA-16-394, Process Code T04, Burn Pan for High Explosives .................................................... 4-4 
 
TA-16-401 and TA-16-406, Process Code T04, Filter Vessels for Dried High  
 Explosives Sludge ................................................................................................................. 4-5 
 
TA-16-401 and TA-16-406, Process Code T04, Filter Vessels for Dried High  
 Explosives Sludge ................................................................................................................. 4-6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Note:  For photographs showing LANL's other hazardous and mixed waste units, refer to Section 
1.0 of Revision 4.1 of LANL's Part B Permit Application for Hazardous Waste, October 1988 and to 
LANL's "RCRA Part A Permit Application for Mixed Waste," Rev. 2.0, September 1994.. 
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TA-16-88, Process Code S01, Container Storage Area 

(View is looking east at Building 88) 
 
 

Photograph to be added 
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 TA-16-88, Process Code S01, Container Storage Area 
 

 

 
TA-16-387, Process Code T04, Burn Pad for Flashing High Explosives - Contaminated 

Equipment 
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 TA-16-387, Process Code T04, Burn Pad for Flashing High Explosives - Contaminated 
 Equipment 

 

 
 TA-16-388, Process Code T04, Burn Pad 
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 TA-16-399, Process Code T04, Burn Pad 
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TA-16-394, Process Code T04, Burn Pan for High Explosives 

 
 

 

 
 TA-16-394, Process Code T04, Burn Pan for High Explosives 
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TA-16-401 and TA-16-406, Process Code T04, Filter Vessels for Dried High Explosives Sludge 

(View is looking southeast) 
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TA-16-401 and TA-16-406, Process Code T04, Filter Vessels for Dried High Explosives Sludge 

(View is looking northeast) 
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SUPPLEMENTAL INFORMATION 
 
Overview of Emissions 
 
Table 1 shows the current (1994) estimated emissions for all operations at the Technical Area (TA) 16 burn 
grounds.  Emissions were estimated using U.S. Environmental Protection Agency (EPA)-approved 
emission factors from the EPA document "Compilation of Air Pollutant Emission Factors" (AP-42), heat and 
mass balance calculations, and theoretical model calculations.  Emissions for carbon filter burning and 
volatile organic compounds (VOC)/hazardous air pollutants (HAP) evaporation were estimated with no 
off-site impact modeling performed.  In addition, emissions were estimated for the proposed use of 
propane at the flash pad operation to replace the wood currently used as the combustion source.  
 
Air quality impacts of the combustion products carbon monoxide (CO), nitrogen oxides (NOx), particulate 
matter (PM), nonmethane hydrocarbons, and VOCs were assessed at the nearest off-site receptor (State 
Road 4 bordering Bandelier National Monument) 1,828 meters to the south for ambient air.  Compliance 
with the standard was evaluated using the SCREEN 2 air emissions dispersion model.  The SCREEN 2 
model has been approved by EPA as a screening procedure for estimating air quality impacts of stationary 
sources.  SCREEN 2 is a conservative model which uses worst case meteorological data to determine 
emission impacts. 
 
 
 Table 1 
 
 Emission Estimates by Source 
 

Emission 
Source 

Chemical 
Emitted 

Average 
Yearly 

Emissions 
(lb/yr)a 

Hourly 
Emissions 

(lb/hr)b 

VOC Evaporation Methyl Ethyl Ketone 101.26 0.00277 
 Butyl Acetate 101.26 0.00277 
 Ethyl Acetate 101.26 0.00277 
 Toluene 101.26 0.00277 
 Methanol 101.26 0.00277 
 Ethanol 101.26 0.00277 
 Acetone 101.26 0.00277 
 Cyclohexane 101.26 0.00277 
 Tetrahydrofuran 101.26 0.00277 
 Acetonitrile 101.26 0.00277 
 VOC/HAPs 1012.6 0.0277 

Carbon Filter 
Burning 

CO 0.23 0.23 

 VOC/HAPs 0.61 0.61 
 PM 0.76 0.76 

Solvent Burning CO 19 0.38 
 NOx 3683 74 
 VOC/HAPs 55 1.1 



 Table 1 (Continued) 
 
 Emission Estimates by Source 
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Emission 
Source 

Chemical 
Emitted 

Average 
Yearly 

Emissions 
(lb/yr)a 

Hourly 
Emissions 

(lb/hr)b 

 PM 92.5 1.85 

Slurry Burning/ 
Waste 
High-Explosives (HE) 
Burning 

CO 485.6 20.23 

 NOx 1264.8 52.7 
 VOC/HAPs 48.2 2.036 
 PM 2540.6 105.86 
 Hydrogen Fluoride 

(HF) 
497.8 20.74 

 Hydrogen Chloride 
(HCl) 

278.8 11.62 

 Barium Oxide (BaO) 118 4.92 
 Phosphate (PO4) 72 3 

HE-Contaminated 
Equipment Flashing 

   

1600 lb wood CO 312 6.5 
 NOx 42.2 0.9 
 PM 147.9 3.1 
 VOC/HAPs 21.8 0.5 
    
22 lb propane CO 0.4 0.02 
 NOx 2.4 0.1 
 PM 0.08 0.003 
 VOC/HAPs 0.07 0.003 

TOTALSc CO 816.83 20.23 
 NOx 4990 74 
 VOC/HAPs 1136.21 2 
 PM 2781.76 105.9 
 HF 497.8 20.7 
 HCl 278.8 11.6 
 BaO 118 4.9 
 PO4 72 3 

 
alb/yr = pounds per year 



 Table 1 (Continued) 
 
 Emission Estimates by Source 
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blb/hr = pounds per hour 
cHourly emissions are from the largest hourly emitting source; slurry burning/waste HE Burning 
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 Source-Specific Emission Estimates and Associated Off-Site Impacts 
 
Waste HE Burning 
 
Currently, 36,000 gallons of sump slurry are pumped into trucks and transported to the HE wastewater 
treatment facility each year.  The slurry is poured over a sand filter, tightly sealed, and heated with air until 
dry.  All of the wastewater filters through the sand and is collected in an underground catch pipe running to 
the input tank of the wastewater treatment facility.  The remaining slurry solids containing particles of dry 
HE, inert plasticizers, and binders (10,000 lb/yr) remain on top of the sand filter.  This dry slurry is then 
ignited and allowed to combust.  Burning occurs monthly and lasts approximately one hour. 
 
Waste HE is generated by the HE Processing Facilities in the form of chunks, shavings, etc.  The burning 
of waste HE is required to eliminate the safety concerns that accompany disposal by conventional means 
(i.e., transportation and burial).  Approximately 10,000 lb of HE waste are combusted yearly.  Emissions 
estimates from HE burning are shown in Table 2 and potential air quality impacts from HE burning are given 
in Table 3. 
 
 
 Table 2 
 
 Emission Estimates For HE Burning 
 

Emission 
Source 

Chemical 
Emitted 

Average 
Yearly 

Emissions 
(lb/yr) 

Hourly 
Emissions 

(lb/hr) 

Slurry Burning/ 
Waste HE Burning 

CO 485.6 20.23 

 NOx 1264.8 52.7 
 VOC/HAPs 48.2 2.04 
 PM 2540.6 105.86 
 HF 497.8 20.74 
 HCl 278.8 11.62 
 BaO 118 4.92 
 PO4 72 3 
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 Table 3 
 
 Potential Air Quality Impacts From HE Burning 
 

Chemical Ambient Air Quality 
Standard 

 Air Concentration At  
Nearest Off-site Locationa 

CO 8-hour average 
1-hour average 
 

8.7 ppmb 
13.1 ppm 

0.036 ppm 
0.052 ppm 

NOx 24-hour average 
Annual arithmetic average 
 

0.1 ppm 
0.05 ppm 

0.05 ppm 
0.004 ppm 

PM 24-hour average 
7-day average 
30-day average 
Annual geometric mean 

150 ug/m3c 
110 ug/m3 
90 ug/m3 
60 ug/m3 

 

108.32 ug/m3 
49.9 ug/m3 

7.2 ug/m3 
7.1 ug/m3 

Nonmethane 
hydrocarbons 

3-hour average 
 

0.19 ppm 0.005 ppm 

Photo Chemical 
Oxidant (VOC) 

1-hour average 0.06 ppm 0.005 ppm 

 
aReceptors are at Bandelier National Monument 
bppm = parts per million 
cug/m3 = micrograms per cubic meter 
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Solvent Burning 
 
Approximately 2,500 gallons per year of HE-contaminated dilute solvents and lubricant oil are generated 
during HE processing operations at Los Alamos National Laboratory.  These solvents and oils are open 
burned in specialized solvent trays at the TA-16 burn grounds.  Fifty burns per year, each consisting of up 
to 50 gallons, make up the burn tray operations.  The average make-up of the dilute solvent solution is 30% 
methanol, 25% water, 20% acetonitrile, 20% tetrahydrofuran, 5% of any the solvents in Table 1, and trace 
amounts of HE.  The burning of pump oil contaminated with HE makes up approximately 10% of the burns.  
Table 4 gives the chemical assumptions required for the emission calculations.  Combustion emissions 
were estimated using emission factors and equations from A. Tewarson, "Prediction of Fire Properties of 
Fuels," (Factory Mutual Research Corporation, 1985).  Emission estimates and air quality impacts from 
solvent burning and oil burning are shown in Tables 5 and 6. 
 
 
 Table 4 
 
 Chemical Properties Of Solvents and Pump Oil 
 

Solvent Type Molecular Weight 
(grams/mole) 

Density 
(grams/ 
milliliter) 

Number of 
Carbons 

Assumptions Used For 
Calculations 

pump oila 72 0.9050 5 b 
methanol 32 0.7914 1  experimental data 

available 
acetonitrile 41 0.7868 2 C2 linear alkanes 
tetrahydrofuran 72 0.8888 4 C3-C6 linear ketones 
methyl ethyl ketone 72 0.8054 4 C3-C6 linear ketones 
butyl acetate 116 0.8825 6 C5-C10 acetate 
ethyl acetate 88 0.9003 4 C4 acetate 
toluene 92 0.8669 7 experimental data 

available 
ethanol 46 0.7893 2 experimental data 

available 
acetone 58 0.7899 3 experimental data 

available 
cyclohexane 84 0.7785 6 C5 -C10 cyclo alkane 
 
aApproximated as n-Pentane (C5H12). 
bUsed average of values given for linear, branched, and cyclic alkanes (paraffins). 
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 Table 5 
 
 Emission Estimates From HE-Contaminated Solvent and Lubricant Oil Burning 
 

Emission  
Source 

Chemical 
Emitted 

Yearly  
Emissions 

(lb/yr) 

Hourly 
Emissionsa 

(lb/hr) 
Solvent Burning CO 19 0.38 

 NOx 3683 74 
 VOC/HAPsb 55 1.1 
 PM 92.5 1.85 

Lubricant Oil Burningc CO 12 2.42 
 VOC/HAPs 10.7 2.15 
 PM 48.7 9.74 

 
aEach burn lasts approximately one hour. 
bTewarson estimates hydrocarbons; for this discussion they are totaled as VOC/HAP's. 
cLubricant oil burning accounts for approximately 10% of the burn tray operations. 
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 Table 6 
 
 Air Quality Impacts From Solvent Burning 
 

Chemical 
Pollutant 

Modeling 
Parameters 

Ambient Air Quality Standard Impact at 
Receptora 

CO Class D Stability 8-hour average 
1-hour average 

8.7 ppm 
13.1 ppm 

0.004 ppm 
0.006 ppm 

NOx 2.5 meters per 
second wind 
speed 

24-hour average 
Annual arithmetic 
average 

0.1 ppm 
0.05 ppm 

0.04 ppm 
0.009 ppm 

PM Heat released: 
87,030 calories 
per second 

24-hour average 
7-day average 
30-day average 
Annual geometric mean 

150 ug/m3 
110 ug/m3 

90 ug/m3 
60 ug/m3 

10.7 ug/m3 
Not Calculated 
Not Calculated 

2.1 ug/m3 
Nonmethane 
hydrocarbons 

 3-hour average 0.19 ppm 0.004 ppm 

Photo Chemical 
Oxidant (VOC) 

 1-hour average 0.06 ppm 0.005 ppm 

 
aReceptor at Bandelier National Monument. 
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Flash Burning Operations 
 
Air emissions from flash burning of HE-contaminated materials result from the combustion of wood and 
paper products.  The flashing operation is permitted by the State of New Mexico Environment 
Department's Air Pollution Control Bureau under Air Quality Control Regulation 301 - Regulation to Control 
Open Burning.  Emissions from the flashing operation area estimated using emission factors developed by 
EPA for the combustion of wood and paper products (Table 7). 
 
Air quality regulations require that emissions from the flashing operation must not impact the ambient air 
quality standards set forth by federal statutes and adopted by the State of New Mexico. Operations of this 
type must meet ambient air standards for the criteria pollutants CO, NOx, PM, nonmethane hydrocarbons, 
and VOCs (Table 8). 
 
 
 Table 7 
 
 Emission Estimates For Flashing Operations 
 
 

Emission 
Source 

Chemical 
Emitted 

Average Yearly  
Emissions 

(lb/yr) 

Hourly 
Emissions  

(lb/hr) 
HE-Contaminated Equipment Flashing 

1,600 lb wood CO 312 6.5 
 NOx 42.2 0.9 
 PM 147.9 3.1 
 VOC/HAPs 21.8 0.5 

    
22 lb propane CO 0.4 0.02 

 NOx 2.4 0.1 
 PM 0.08 0.003 
 VOC/HAPs 0.07 0.003 
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 Table 8 
 
 Air Quality Impacts From Flash Burning Operations 
 

Chemical Ambient Air Quality Standard Air Concentration At  
Nearest Off-site Locationa 

CO 8-hour average 
1-hour average 
 

8.7 ppm 
13.1 ppm 

0.009 ppm 
0.01 ppm 

NOx 24-hour average 
Annual arithmetic average 
 

0.1 ppm 
0.05 ppm 

0.0006 ppm 
0.00008 ppm 

PM 24-hour average 
7-day average 
30-day average 
Annual geometric mean 

150 ug/m3 
110 ug/m3 

90 ug/m3 
60 ug/m3 

 

3.7 ug/m3 
0.5 ug/m3 
0.3 ug/m3 
0.2 ug/m3 

Nonmethane 
hydrocarbons 

3-hour average 
 

0.19 ppm 0.0003 ppm 

Photo Chemical Oxidant 
(VOC) 

1-hour average 0.06 ppm 0.0003 ppm 

 
aState Road 4 bordering Bandelier National Monument 1828 meters to the south/southwest. 
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 INTRODUCTION 
This attachment addresses requirements of Title 40 of the Code of Federal Regulations (40 CFR) 
Part 264, Subpart X—Miscellaneous Units.  The requirements of this subpart apply to owners and 
operators of facilities that treat, store, or dispose of hazardous waste in miscellaneous units.  To 
specifically address the requirements that deal with potential contaminant migration transport 
pathways, a model was constructed to simulate a contaminant spill on the flash pad followed by an 
unusually-heavy rainstorm.  Contaminant concentrations were then estimated for the point where 
runoff mixes with water flowing in the canyon bottom. 
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 BACKGROUND 
In order to evaluate potential contamination of surface and groundwater from Flash Pad 387, a 
number of assumptions were made about the geology and hydrology of the site, contaminants likely 
to be present, and the climatology of the site.  This specific site, as well as surrounding areas in 
close proximity to Technical Area (TA) 16, has been studied extensively for many years as part of 
environmental impact statements, environmental surveillance reports, environmental monitoring 
programs covering ground water and surface water and air quality, and Resource Conservation and 
Recovery Act (RCRA) and Hazardous and Solid Waste Amendments (HSWA) activities, including 
closure and post-closure plans. Information providing the basis for the discussion, assumptions, 
and calculations, is contained in several previously-published documents.  To enable the reader to 
easily follow the discussion, rather than only referring to information from these documents, the 
information is excerpted in this attachment where used.  The following documents were used 
extensively in preparing this attachment: 
 
 •Closure and Post-Closure Plan for Material Disposal Area P, Volume 1 (ERM/Golder, 1993) 

supplied inputs for site-specific storm water run-on and runoff, soil characteristics, waste 
characterization, and site hydrology. These inputs entered into the discussions of 
transport mechanisms and pathways from Flash Pad 387 at TA-16. 

 •Determination of 100-Year Floodplain Elevations at Los Alamos National Laboratory (McLin, 
1992), furnished material used to evaluate storm runoff potential and to estimate canyon 
stream flows. It was also the source of data for the volume of water needed during a 
two-year storm event to create runoff from TA-16 at Flash Pad 387. 

 •Los Alamos Climatology Summary (Los Alamos National Laboratory [LANL], 1991a) supplied 
general information about precipitation in the Los Alamos area and also near TA-16. 
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 PURPOSE AND SCOPE 
40 CFR, Part 264, Subpart X, requires permit applicants to show that they can prevent any releases 
that may have adverse effects on human health or the environment due to migration of waste 
constituents in the ground water, surface water, soil, or subsurface environment. 
 
This attachment studies and evaluates these possible waterborne waste transport pathways and 
their potential for contaminant migration.  The attachment lists some of the contaminants of 
concern and shows their origin and nature.  It presents a scenario for possible waterborne 
migration, based on site geology, hydrology, and meteorology. 
 
The scenario uses assumptions which are extremes: a worst-case spill, a two-year precipitation 
event, and total contaminant movement (not taking into account adsorption, biodegradation, 
incomplete dissolution, etc).  Results are compared to screening action levels (SAL) which are 
typically very conservative. 
 
Additional information concerning the geology, hydrology, and meteorology is presented to support 
the Subpart X requirements and the presentation of the aforementioned scenario. 
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 SITE CONDITIONS 
Hydrogeology 
For a detailed discussion of regional and LANL-specific hydrogeology, refer to Section 2.0 of the 
Part B permit application. 
 
The hydraulic gradient of the main aquifer in the region averages about 60 to 80 ft/mile within the 
Puye Conglomerate but increases to 80 to 100 ft/mile along the eastern edge of the plateau as the 
water in the aquifer enters the less permeable sediments of the Santa Fe Group.  The rate of 
movement of water in the upper section of the aquifer varies, depending on the aquifer materials. 
Aquifer tests indicate the movement ranges from 20 ft/year in the Tesuque Formation to 345 ft/year 
in the more permeable Puye Conglomerate (Purtymun, 1984).  For additional details on the 
aquifer, refer to Section 2.0 of the Part B permit application. 
 
Flash Pad 387 lies near the western margin of the Pajarito Plateau on a short, narrow mesa 
occupying both the edge of the mesa and the southern wall of the adjacent canyon, Cañon de Valle.  
To the north of the flash pad, the ephemeral stream in Cañon de Valle has cut steep canyon walls 
into the Bandelier Tuff and drains an area to the west.  The canyon walls near Flash Pad 387 are 
over 100 ft high and expose moderately welded tuff undertain by welded tuff.  The stream flow in 
Cañon de Valle results from surface runoff (storm water and snow melt), as well as discharge from 
a National Pollutant Discharge Elimination System (NPDES)-permitted outfall located upstream of 
Flash Pad 387.  In the vicinity of the flash pad, the canyon has only a thin layer of alluvium of 2 to 7 
ft in thickness (Brown et al. 1988) which could contain water from the stream perched on the 
underlying tuff.  This is a common occurrence with water in major stream channels that cross the 
plateau.  However, in Cañon de Valle no such perched water was found in a series of 17 boreholes 
drilled in the area between the foot of Material Disposal Area P (MDA-P) and the ephemeral stream 
at the canyon bottom (Brown et al., 1988).  Subsequent monitoring of several of these boreholes, 
which were constructed as monitoring wells, has never shown the presence of groundwater.  
Cañon de Valle stream water joins a major intermittent stream in Water Canyon approximately two 
miles to the southeast.  Water Canyon, in turn, flows into the Rio Grande approximately six miles to 
the east in White Rock Canyon. 
 
Some of the hydrologic characteristics of the unsaturated tuff beneath the landfill have been 
characterized (LANL, 1993e).  Many hydrologic characteristics depend on the degree of welding; 
the denser the welding, the lower the porosity and hydraulic conductivity.  The porosity of 
moderately welded tuff ranges from 30 to 55% by volume, while that of welded tuff ranges from 15 
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to 40% by volume.  The saturated hydraulic conductivity for moderately welded tuff ranges from 
0.1 to 1.7 ft/day (3.53 x 10-5 centimeters per second [cm/s]); the welded tuff ranges from 0.009 to 
0.26 ft/day (3.18 x 10-6 to 6.00 x 10-4 cm/s); the welded tuff ranges from 0.009 to 0.26 ft/day 
(3.18 x 10-6 to 9.17 x 10-5 cm/s).  The values for porosity and saturated hydraulic conductivity are 
consistent with the ranges of porosity (34 to 57%) and saturated hydraulic conductivity (2.25 x 10-5 
cm/s to 5.15 x 10-4 cm/s) of tuff cores recovered near Flash Pad 387 and reported by Stephens 
(1988).  However, reported values for volumetric moisture content of tuff are not as consistent; 
reported values from 1 to 6% (Purtymun, 1984) compared to 18 to 36% (Stephens, 1988). 
 
METEOROLOGY 
Precipitation 
Normal annual precipitation, which includes rainfall and water-equivalent snowfall, totals nearly 19 
inches (in.) (48 cm).  Annual precipitation falls off rapidly toward the valley, with the normal White 
Rock precipitation at 13.5 in. (34 cm).  Annual precipitation normally totals more than 25 in. 
(64 cm) in the adjacent Jemez Mountains.  The increasing amount of precipitation toward the 
mountains is especially noticeable during the summer when thundershowers develop over the 
mountains.  Showers tend to form, or be stronger, over the mountains for much of the year.  Also, 
winter storms associated with upslope winds drop more snow higher on the plateau. 
 
Los Alamos precipitation is characteristic of a semiarid climate in that variations in precipitation from 
year to year are quite large.  For instance, the annual precipitation extremes range from 6.80 to 
30.34 in. (17.77 to 77.06 cm) over a 71-year period.  The standard deviation over the same period 
was 4.81 in. (12.22 cm), or 25% of the mean.  In 1986, 30.01 in. fell at the North Community site, 
near the Jemez Mountains (LANL, 1991a).  Precipitation information is given in Table 1. 
 
Temperature 
Despite Los Alamos' southern location, temperatures are cool at the nearly 7,400-ft (2,255-meters 
[m]) above sea level (ASL) elevation.  Mean temperatures vary with altitude, averaging 5 degrees 
Fahrenheit (°F) (3 degrees Celsius [°C]) higher in and near the Rio Grande Valley (6,500 ft 
[1980 m] ASL) and 5°F to 10°F (3°C to 5.5°C) lower in the nearby Jemez Mountains (8,500-10,000 
ft [2,600-3,050 m] ASL). 
 
Winter temperatures typically range from 15°F to 25°F (-9°C to -4°C) during the night and from 30°F 
to 50°F (-1°F to 10°F) during the day.  Cold arctic air masses occasionally invade the Los Alamos 
area from the north and northeast, but often the shallow layer of coldest air is dammed to the east 
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by the Sangre de Cristo Mountains.  Occasionally, Los Alamos temperatures drop to 0°F (-18°C) 
or below. 
 
Summers have moderately warm days and cool nights.  Afternoon temperatures are in the 70s and 
80s (°F) (21°C to 32°C) and occasionally reach 90°F (32°C), especially in White Rock.  The 
relatively thin air, light winds, clear skies, and dry atmosphere cause nighttime temperatures to drop 
to the 50s (°F) (10°C to 15°C), even after the warmest day. Table 1 summarizes Los Alamos and 
White Rock temperatures. 
 
 TABLE 1 
 
 Monthly mean temperature and precipitation and median precipitation  
 at Los Alamos and White Rocka 
 

Temperature (°F) Precipitation (in) 
 Maximum Minimum Average Daily Range Mean Median 
January 39.5 (41.7) 17.4 (14.6) 28.4 (28.1) 22.1 (27.1) 0.86 (0.57) 0.79 (0.67) 
February 43.5 (46.5) 21.1 (19.5) 32.3 (33.0) 22.4 (27.0) 0.80 (0.58) 0.66 (0.48) 
March 49.6 (54.9) 26.5 (26.4)  38.0 (40.6) 23.1 (28.5) 1.22 (0.87) 1.07 (0.72) 
April 58.4 (63.1) 33.3 (33.1) 45.8 (48.1) 25.1 (30.0) 1.01 (0.68) 0.63(0.44) 
May 67.6 (72.0) 42.0 (41.3) 54.8 (56.6) 25.6 (30.7) 1.17 (0.97) 1.05 (0.96) 
June 77.8 (82.7) 51.1 (50.6) 64.5 (66.7) 26.7 (32.1) 1.36 (1.00) 0.91 (0.82) 
July 80.6 (85.6) 55.3 (55.9) 68.0 (70.7) 25.3 (29.7) 3.26 (2.23) 3.36 (2.05) 
August 77.5 (82.5) 53.5 (54.0) 65.5 (68.3) 24.0 (28.5) 3.52 (2.37) 3.24 (2.21) 
September 71.1 (76.0) 47.2 (46.5) 59.1 (61.2) 23.9 (29.5) 2.12 (1.52) 2.01 (1.55) 
October 61.5 (65.5) 37.6 (35.2) 49.6 (50.3) 23.9 (30.3) 1.30 (1.13) 1.05 (0.60) 
November 48.9 (52.7) 27.1 (24.6) 38.0 (38.7) 21.8 (28.1) 1.02 (0.77) 0.67 (0.56) 
December 40.8 (43.0) 19.4 (16.1) 30.1 (29.6) 21.4 (26.9) 1.08 (0.81) 0.74 (0.59) 
       
Annual 59.7 (63.9) 36.0 (34.8) 47.8 (49.3) 23.8 (29.0) 18.72 (13.5) 19.0 (13.52) 

 
a  White Rock data are in parentheses. 
 
 

Current Water, Soil, and Air Quality 
Surface water, groundwater, soil, and sediments are routinely sampled at LANL as part of the 
environmental surveillance activities.  Data on the quality of these media are published annually in 
the environmental surveillance reports, i.e., Environmental Surveillance at Los Alamos during 1992 
(LANL, 1994b). 
 
The supply well closest to TA-16 is PM-2 located in Pajarito Canyon. The total withdrawal rate for 
1991 was 171 million gallons (LANL, 1994d). 
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 SITE CHEMICALS AND ACTION LEVELS 
SCREENING ACTION LEVELS FOR NONRADIOLOGICAL CONSTITUENTS 
SALs have been derived for environmental restoration activities at LANL.  The Environmental 
Restoration (ER) Program at LANL takes its primary direction from U.S. Environmental Protection 
Agency (EPA) guidance (EPA, 1989).  Subsequent guidance, Corrective Action for Solid Waste 
Management Units (Subpart S) (EPA, 1990c), a proposed regulation under RCRA, presents a 
methodology for calculating action levels to determine the need for further evaluation of 
contamination in various environmental media (i.e., groundwater, surface water, air, and soil).  The 
action levels are calculated using chemical-specific toxicity values and default exposure 
parameters.  In order to comply with the HSWA Module for LANL, SALs have been developed that 
follow the Subpart S methodology for exposure parameter defaults but that incorporate more recent 
toxicity values available from the EPA's Integrated Risk Information System (IRIS) database (EPA, 
1992b) and Health Effects Assessment Summary Tables (HEAST), (EPA, 1992c), which are 
updated periodically. 
 
SAL derivations are based on assumptions and equations contained in proposed Subpart S.  A 
complete discussion of assumptions and equations is given in Appendix J of LANL's Installation 
Work Plan (LANL, 1993e). 
 
In deriving SALs for constituents in water, it is assumed that a 70 kilogram (kg) adult ingests water 
at a rate of 2 liters per day (L/day) over a 70 year exposure duration.  These SALs apply to 
constituents in both groundwater and surface water. 
 
In keeping with Subpart S, when the maximum contaminant level (MCL) value or state groundwater 
standard is not available, the value calculated using the specified exposure assumptions for water 
will be used as the SAL.  Although not specifically stated, it is consistent with Subpart S to use the 
same SAL criteria for both groundwater and surface water constituents.  For surface water 
constituents, these criteria may be more stringent than required because New Mexico has not 
designated surface waters to be evaluated as drinking water sources. 
 
CHEMICALS OF CONCERN 
Chemicals of concern for Flash Pad 387 at TA-16 are those that may potentially migrate from the 
site in quantities above the established SALs.  Three examples of these were chosen for the 
hypothetical scenario covered in the following section.  These chemicals are listed in Table 2 along 
with some of their chemical and physical properties. 
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 TABLE 2 
 
 Chemicals of Concern - Physical Chemical Informationa 
 

Compound CAS no. Solubility in 
water @ 

20°C 

Vapor 
Pressure 

Henry's Law Screening Action Levelsg 

  (mg/L)b (mm Hg)c (atm-m3/mol)d Soil 
(mg/kg)e 

Water 
(μg/L)f 

Barium Di-nitrate 10022-31-8 8.70E+04h   5.60E+03 2.00E+03 
Toluene 108-88-3 5.35E+02 2.81E+01 6.37E-03 9.10E+02 1.00E+03 
2,4-dinitrotoluene 121-14-2 2.40E+02 5.10E-03 5.09E-06 1.00E+00 5.00E-02 

 
aMost data from Superfund Public Health Evaluation Manual EPA/540/1-86/060, OSWER Dir. 9285.4-1, October 1986. 
bmg/L = milligrams per liter. 
cmm Hg = millimeters of mercury. 
datm-m3/mol = atmospheres-cubic meter per mole. 
emg/kg = milligrams per kilogram. 
fμg/L = micrograms per liter. 
gScreening Action Levels from the 1993 Installation Work Plan. 
hSolubility value for Barium di-nitrate from Handbook of Chemistry and Physics, 65th ed. 
 



 

Attachment 4-2 
 
 10 

 EVALUATION OF POSSIBLE CONTAMINATION TRANSPORT PATHWAYS 
 
INTRODUCTION 
The following scenario is presented as a conservative evaluation of possible contaminant loading 
and transport to surface and groundwater systems.  No data were available from the flash pad site 
as sampling has not been performed yet.  A hypothetical spill is used as the source term for this 
evaluation. 
 
SURFACE WATER TRANSPORT 
A scenario is described below to evaluate potential impacts of the TA-16 Flash Pad 387 to surface 
waters.  The document, Determination of 100-Year Floodplain Elevations at Los Alamos National 
Laboratory (McLin, 1992), shows that the minimum precipitation event that results in overland runoff 
and flow into Cañon de Valle occurs only during a two-year, six-hour rainfall, or more intense 
precipitation event.  During this event 1.38 in. of precipitation fall at the flash pad (McLin, 1992).  
This results in a total flow in Cañon de Valle, below Flash Pad 387, of 21,600 cubic feet (ft3) over a 
six hour time period (McLin, 1992).  This is the volume of water available to dilute 
contaminant-laden runoff from the mesa top.  The contaminants may be dissolved in the 
precipitation and transported to the canyon bottom. 
 
Routine operations should not result in significant quantities of contaminants available for 
dissolution by runoff.  To evaluate the potential for contaminant movement from Flash Pad 387 a 
hypothetical scenario is used.  This scenario assumes that a chemical spill occurred which 
contained the three most common materials at the site:  barium nitrate [Ba(NO3)2], toluene, and 
2,4-dinitrotoluene (DNT).  The constituents remained on the ground in the vicinity of the site and 
were mobilized during the next precipitation event that results in runoff (i.e., the two-year storm 
event).  In the absence of actual data from the site these compounds were chosen to represent the 
constituents of concern to illustrate the potential for contamination movement.  These constituents 
were chosen because they are toxic, are significantly mobilized by water, and are commonly 
present at the site. 
 
Constituents of Hypothetical Spill 
One-half kg of Ba(NO3)2 is spilled.  Ba(NO3)2 is a major compound present in the high explosive 
(HE) before it is flashed.  It is assumed that this is a finely divided solid powder and the entire 
quantity is dissolved and mobilized during the precipitation event.  Due to the high solubility of 
Ba(NO3)2, all of it is assumed to be dissolved and carried to the stream channel in the canyon below 
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the site. 
 
A quantity of toluene is spilled with a pattern of distribution covering 100 square feet (ft2).  Due to its 
high vapor pressure it is likely that this solvent would evaporate quickly.  For purposes of this 
scenario, all of it is assumed to be available for transport as a dissolved constituent in surface water 
runoff. 
 
Several pieces of DNT are also present in the spill and remain on the ground.  The total surface 
area of the pieces exposed to precipitation is three in. by three in. resulting in a total exposed 
surface area of 0.06 ft2.  For the purposes of this calculation it is assumed that there is a sufficient 
mass of DNT to permit chemical saturation of all the precipitation that falls on these pieces.  Any 
amount of HE in excess of the quantity required for chemical saturation will remain on the soil after 
the precipitation event. 
 
Concentrations Observed from the Hypothetical Spill 
Table 3 presents the concentrations of the constituents of concern in Cañon de Valle during the 
scenario two-year precipitation event.  The values were calculated by assuming that all the 
precipitation that fell on the constituents instantly reached chemical saturation.  This saturated 
solution then discharges into the stream channel of Cañon de Valle where it is diluted by 21,600 ft3 
of runoff flowing through the canyon.  The concentrations shown in the table are the concentrations 
of the surface water in Cañon de Valle stream channel after mixing with the contaminant-laden 
runoff flowing down from the mesa top. 
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 TABLE 3 
 
 Concentrations Observed in Cañon de Valle Surface Water 
 Resulting from Hypothetical Spill 
 
Constituent of 
Concern 

Hypothetical Area 
or mass 

Solubility in 
water @ 20°C 

Calculated 
Concentration in 
drainage 

SAL 

Barium 0.5 kg 87 g/La 0.8 mg/L 2 mg/L 

Toluene 100 ft2 535 mg/L 0.3 mg/L 1 mg/L 

Di-nitrotoluene 0.06 ft2 240 mg/L 0.08 mg/L 0.05 mg/L 
 
a g/L = grams per liter 
 
 

While the concentrations in the stream channel are close to the SALs, it should be noted that they 
were determined using the assumption that a 70-kg adult ingests water at a rate of 2 L/day for 70 
years.  The concentrations in Table 3 were developed for a single precipitation event lasting six 
hours and occurring, on average, once every two years. 
 
Table 3 presents the results of an unlikely scenario where significant quantities of three toxic 
materials remain on the ground.  Under this scenario the constituents of concern will be close to or 
below the SALs at the point the runoff from the mesa top enters the Cañon de Valle stream channel.  
The concentrations listed in Table 3 do not consider further dilution that will occur as the 
contaminants move downstream and the stream channel collects more runoff.  A significant 
reduction in the concentrations will occur at the confluence with Water Canyon. 
 
The assumptions used for the proceeding calculations are conservative.  No allowance was made 
for degradation (see Table 4), or for sorption to soils or sediments.  The calculation assumes that 
momentary contact with rainwater is sufficient to cause chemical saturation.  It should also be 
noted that no provision for physical mass transport of HE solid particles is considered.  The 
assumption is that the pieces are of sufficient mass that they will not be moved off the flash pad. 
 
While it is anticipated that DNT will only be available for surface or groundwater contamination in 
the event of an unremediated spill, it is useful to consider its persistence in the environment.  Table 
4 presents half-lives for 2,4-dinitrotoluene in various environmental media.  The half-lives in 
surface water are on the order of a few tens of hours and indicate that DNT will be substantially 
degraded before it is transported very far.  Seven half-lives reduces the compound to one percent 
of the initial concentration.  This will occur in one day if the low value is used or ten days if the high 
value is used. 
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 TABLE 4 
 
 2,4-Dinitrotoluene Half-lives 
 
Medium Half-life in 

  
Half-life in 

  Air 72 23 

Surface Water 33 3 

Groundwater 8640 48 

Soil 4320 672 
 
Source:  Howard et al., 1991. 
 
 

The Table 5 shows measured concentrations of barium in Cañon de Valle.  These data were 
collected as part of vadose zone monitoring investigation for the MDA-P landfill (ERM/Golder, 
1993).  These values are for points upstream from where runoff from the flash pad would enter the 
stream channel.  This report suggests that the NPDES outfall at TA-16, Building 260 is the primary 
source of the barium observed in the surface waters.  The values in Table 5 are one-to-two orders 
of magnitude higher than the values found in Table 3 which are anticipated for an inadvertent 
release from Flash Pad 387 operations. 
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 TABLE 5 
 
 Barium and Nitrate Concentrations in Water Samples 
 Canon de Valle Stream Survey 
 

STATION STATION DESCRIPTION BARIUM (mg/L) NITRATE 
(mg/L) 

1 Channel at Highway 4 dry dry 

2 Channel below old pond 35.8 < 0.2 

3 Channel above Building 260 9.9 0.8 

4 Building 260 NPDES outfall 4.4 0.8 

5 Tributary above outfall dry dry 

6 Tributary below outfall 6.4 7.7 

7 Tributary below outfall 38.1 < 0.2 

8 Tributary below outfall 39.9 2.5 

9 Channel below outfall 10.0 0.8 

10 Channel below outfall 12.4 0.7 

11 Channel below outfall 9.1 0.8 

12 Channel below outfall 8.7 0.6 

13 Channel above landfill 9.5 0.6 

14 Channel below landfill 9.5 Not available 
 
Source:  ERM/Golder, 1993. 
 
 

GROUNDWATER TRANSPORT 
 
The potential for precipitation to carry contaminants from the mesa tops downward to water-bearing 
zones is low due to the thickness and extreme dryness of the underlying soils and rock.  Most 
rainwater which falls onto the mesa top will migrate into the upper soil horizon and be stored until it 
is removed by capillary action and is transpired back into the atmosphere.  Volatile contaminants 
that are dissolved in this water such as toluene, will either be vaporized or degraded.  DNT will 
chemically precipitate in the soil horizon and ultimately be degraded in a matter of months.  Barium 
will precipitate out of the infiltrating waters and build up in the upper soil horizon.  The depth of 
penetration of the infiltrating waters will depend upon the amounts and duration of rainfall and 
whether the waters intercept a fracture or fault.  The likelihood of migration downward through the 
rock pores is low. 
 
Information from previous studies (DEIS; ERM/Golder, 1993) suggest that the soil moisture profile 
for this mesa is very dry and that penetration is shallow.  The MDA-P landfill, whose history spans 
40 years, contains high levels of barium (i.e., up to 18,000 mg/L in simulated leachate by the 
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extraction procedure [EP] toxicity procedure) and is unlined.  However, additional data show that 
barium has only migrated to a depth of 10 feet below the bottom of the landfill (i.e., with EP  toxicity 
values of 15 mg/l or less).  These data suggest that migration downward is minimal and very slow. 
 
No evidence exists to suggest that fractures or faults might affect infiltration at this site.  Spring 
discharges which exist in canyon walls do suggest the presence of water-bearing zones above the 
main aquifer, but their discharges are into the canyon bottom and therefore contribute to the surface 
water. 
 
Water will be present in the canyon bottom more frequently than during the two-year precipitation 
event required for runoff from the mesa top.  This will dilute the waters that may contribute to 
groundwater, resulting in significantly lower concentrations.  While the canyon bottom is the most 
likely pathway to groundwater aquifers, the concentration of contaminants in these waters will be 
low.  
 
Although this facility is located on a mesa top, the greatest potential for groundwater contamination 
is through the canyon bottom below the site.  Waterborne contaminants are more likely to move 
into the groundwater system through the canyon bottom due to the more frequent presence of 
water (LANL, 1993d).  The earliest risk of groundwater contamination will be through the canyon 
bottoms. 
 
CONCLUSION 
 
These preliminary results suggest that the very low SAL for DNT makes it a constituent of potential 
concern.  SALs for all other compounds expected to be present should be evaluated to determine 
levels of concern. 
 
This straight forward analysis provides a conceptual model for evaluating the potential contribution 
to surface and groundwaters for contaminants that may be present at Flash Pad 387.  Sampling 
results may suggest that more comprehensive modeling, including the kinetics of dissolution, 
degradation, sorption to soils, particle transport, bioaccumulation and groundwater contributions, is 
indicated. 
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 Attachment 7-1 
 
 Emergency Equipment 
 
 
Hazardous Materials (HAZMAT) Vehicles and Associated Emergency Equipment: 
 
Hazardous Materials (HAZMAT) vehicles and trailers are located at Technical Area (TA) 52.  They 
are available to the Environment, Safety, and Health (ESH) Hazardous Materials Response Group 
(ESH-10) for emergency response to all of the TAs at Los Alamos National Laboratory (LANL).  
ESH-10 is responsible for maintaining the supplies of appropriate emergency equipment in each 
vehicle and trailer. 
 
The HAZMAT vehicles and trailers are equipped with safety and emergency equipment, personal 
protective clothing, and other supplies, which may include, but are not limited to:  assorted 
coveralls, T-shirts, and gloves; safety goggles and glasses; boots and booties; face shields; total 
encapsulation suits and boots; Level A and B suits; flash suits; self-contained breathing apparatus 
(SCBA) and SCBA bottles; hazardous chemical reference books and other reference materials; 
shovels; siphon pumps; assorted spill kits and sorbents; chemical burn and neutralizing solutions; 
communication radios; bottles of leak detector; leak repair kits; emergency repair packs; HAZMAT 
bags; gas detectors; respirators and cartridges; sponges and cleaners; warning signs; traffic control 
barriers; flashlights; timers; cameras and film; knives; warning and signal horns; harnesses and 
belts; portable emergency oxygen; and assorted tools, tape, and other supplies. 
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 Attachment 7-1 
 
 Emergency Equipment 
 
TA-16 
 
Emergency equipment at TA-16-88 available for use at the hazardous and mixed waste 
container storage area: 
 
FIRE CONTROL EQUIPMENT 
 
Three fire extinguishers: 
 
1 Halon is located next to the front door at the northwest corner of TA-16-88 
1 Metal-X is located next to the front door at the northwest corner of TA-16-88 
1 Container of graphite powder is located next to the front door at the northwest corner of TA-16-88 
 
  General capabilities 
 
These portable units have a 30-pound capacity and may be used by any employee in the event of 

fire.  Carbon dioxide (CO2) and water fire extinguishers are located throughout TA-16. 
 
One fire hydrant is approximately 100 ft south of TA-16-88 
 
  General capabilities 
 
This fire hydrant will supply water at adequate volume and pressure to satisfy the requirements of 

20 NMAC 4.1, Part V, 264.32. 
 
SPILL CONTROL 
 
The floor of TA-16-88 has been sealed with epoxy paint and is bermed along the interior walls to 
minimize contamination in the event of a spill. 
 
COMMUNICATION EQUIPMENT 
 
Centron Telephone System: 
 
One Centron telephone is located inside near the front door at the northwest corner of TA-16-88 
 
One Centron telephone is located outside near the front door at the northwest corner of TA-16-88 
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Emergency equipment at TA-16-88, continued 
 
  General Capabilities 
 
Telephones for internal and external communication are available for use by all employees.  A 

video explaining alarms and evacuation procedures must be viewed prior to entering the 
site. 

 
DECONTAMINATION EQUIPMENT 
 
One portable eye wash available 
Material Safety Data Sheets (MSDS) available 
 
  General Capabilities 
 
The eye wash is used by personnel who receive a chemical splash to the eyes.  MSDSs for the 

chemical(s) should be obtained prior to working with hazardous waste or hazardous 
material to determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT 
 
Air purifying respirators, first aid kits, and hearing protection gear are located in the control bunker. 
 
Emergency equipment available at the TA-16 burn ground: 
 
FIRE CONTROL EQUIPMENT 
 
Five fire extinguishers: 
 
 One at Building 1409 
 Two at the Waste Water Treatment Facility 
 Two at the main shelter 
 
  General Capabilities 
 
These portable units have a 30-pound capacity and may be used by any employee in the event of 

fire.  CO2 and water fire extinguishers are located throughout TA-16. 
 
Main fire hydrant in the middle of the burning ground 
Fire hydrants in the area of TA-16-388 and -399 
A boom truck, tank truck and dump truck are available 
 



 Attachment 7-1 
 
 Emergency Equipment 
 (Continued) 
 

 

 
 
 7-4 

Emergency equipment at TA-16-88, continued 
 
SPILL CONTROL 
 
1 spill control kit in center of the burning ground 
1 spill control kit in storage area 386 
Spill control equipment in storage shed 
 
COMMUNICATION EQUIPMENT 
 
2-way radios in TA-16-389 and in the mobile HE van 
3 telephones at the burning ground 
1 cellular telephone carried by burning ground technicians 
Central public address system 
 
  General Capabilities 
 
Telephones for internal and external communication are available for use by all employees 
 
DECONTAMINATION EQUIPMENT 
 
Portable eye washes throughout the facility 
Material Safety Data Sheets Available 
 
  General Capabilities 
 
The eye wash is used by personnel who receive a chemical splash to the eyes.  MSDSs for the 

chemical(s) should be obtained prior to working with hazardous waste or hazardous 
material to determine if the application water is indicated for decontamination 
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Supplemental emergency equipment and personnel available from the Los Alamos County 
Fire Department: 
 
    Number 
Engine companies - 1,250 gallons per minute  
 Engines 1, 3, 4, 5, 6, 10, and 40 7 
Engine 50 (Reserve) - 1,000 gallons per minute 1 
Mini-pumpers  
 MT-1, -3, -4, and -5 4 
Modular ambulances 4 
 3 First line - M1, M3, M4 
 1 Reserve Unit - M10 
Rescue vehicles 3 
 1 First Line 
 1 Stored at Station #5, Out of Service 
 1 Newly Purchased 
Crash-Fire-Rescue (CFR) units 2 
 CFR 6 
SCBA units  44 
SCBA air tanks 130 
105-foot tower ladder with pump - 1,500 gallons per minute 1 
Personnel with 120 hours Emergency Medical Technician training 90 
Personnel with Advanced Life Support training 14 
Water tankers 5 
 T-1 = 1,500 gallons 
 T-3 = 2,500 gallons 
 T-4 = 3,000 gallons 
 T-5 = 2,500 gallons 
 T-50 = 1,500 gallons 
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Supplementary emergency equipment and personnel available from Johnson Controls 
World Services Inc.: 
 
    Number 
TRANSPORTATION: 
 
 Pickups, 1/2 through 3/4 ton 183 
 Trucks, 1 through 3 ton 25 
 Buses (11-passenger) 2 
 Vans, panels, and carryalls 24 
 
SPECIAL EQUIPMENT: 
 
 Road grader, Cat, self-propelled blade, with radio 1 
 Grader, John Deere, self-propelled, with radio 2 
 Loaders, bucket, Melroe, Bobcat, 1/3 cubic yards 3 
 Loader, bucket, Cat, 2-3/4 cubic yards, with radio 1 
 Loader, Fiat-Allis, 3 cubic yards 1 
 Loader, bucket, Cat, 2-1/2 cubic yards 1 
 Loader, bucket, Cat, 3-1/4 cubic yards 1 
 Loader, bucket, Yale, 3 cubic yards, with radio 1 
 Loader, bucket, backhoe, Case, 1-1/2 cubic yards 1 
 Loaders, bucket, backhoe, Case, 7/8 cubic yards 2 
 Loader, backhoe, Ford, 1 cubic yard 1 
 Snowplows, Bombardier, with blade 2 
 Bulldozer, D-8, Crawler 1 
 Bulldozers, TD-25, International 2 
 Scraper, Terex, self-propelled 1 
 Scraper, Fiat-Allis, self-propelled 1 
 Bulldozer, 280, rubber-tired, with radio 1 
 Semitrailers 7 
 Chain saws  (approx) 6 
 Flusher, street, 3,000-gallon truck, tanker, 500-gallon, FMC 1 
 Mobile transceivers (2-way, KOB-753) 144 
 Generators 6 
 Handsets (2-way) 113 
 Pageboys (1-way) 398 
 Welders, mounted on trailers and trucks 32 
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Supplementary emergency equipment and personnel available from Johnson Controls 
World Services Inc., (continued): 
 
    Number 
PERSONNEL: 
 
 Heavy equipment operators 14 
 Clerks  10 
 Dispatchers 1 
 Mechanics 17 
 Power saw operators 8 
 Radio and telephone operators 1 
 Truck drivers 13 
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Emergency equipment and personnel at the Central Medical Facility and Satellite First-Aid 
Stations, ESH-2: 
 
At TA-3 (SM-409) Central Clinic: 
 
    Number 
PERSONNEL: 
 
 Physicians (2 casual) 7 
 Physician's Assistants (2 casual) 4 
 Nurses (3 casual and 1 at 75%) 10 
 X-ray Technicians 1 
 Clinical Laboratory Technicians (4 part-time) 5 
 
SPECIAL EQUIPMENT-PORTABLE: 
 
 Multichannel emergency receiver 1 
 Two-way radios on the State Med Net,  
    the LANL Emergency Management channel, and the LANL Health-Safety Net 5 
 Cardiac monitors and defibrillators (1 backup) 2 
 Crash cart emergency equipment with E-tank oxygen (O2) 1 
 Portable physicians' bag with medications 1 
 Portable suction unit 1 
 Portable stretchers, 1 ambulance, 2 gurney, 1 folding 
 4 
 Wheelchairs 3 
 O2 tanks 3 
 Manual resuscitators 2 
 Intravenous (IV) stands 2 
 IV solutions q.s.* 
 Otoscope/ophthalmoscopes 4 
 Portable sphygmomanometers 6 
 Stethoscopes 20 
 Anticontamination apparel q.s. 
 Eye irritation solution q.s. 
 Full set air splints 1 
 Industrial first-aid kits 3 
 Extrication and cervical collars, crutches, canes q.s. 
 Suture sets 4 
 Protective apparel 4 
 
 
 
____________________ 
*q.s. - inventory varies as needed. 
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Emergency equipment and personnel at the Central Medical Facility and Satellite First-Aid 
Stations, ESH-2 (continued): 
 
At TA-3 (SM-409) Central Clinic (continued): 
 
SUPPLIES-GENERAL: 
 
 Bedding/pillows 
 Rescue blankets 
 Burn blankets 
 Thermal/icing pouches 
 Multitrauma dressings, surgical and first aid supplies 
 Disposable ice bags 
 
SPECIAL FACILITIES - NONPORTABLE: 
 
 Completely equipped emergency room with ambulance entrance 
 Emergency lighting system 
 Complete X-ray suite 
 Protective clothing, and wound counters 
 12-lead electrocardiograph (2) 
 Fully equipped crash cart with Life Pak, intubation equipment, emergency medications, etc. 
 Fully equipped decontamination room at Los Alamos Medical Center (LAMC) adjacent to the 
LAMC emergency room 
 
TRANSPORTATION: 
 
 Full ambulance service is available within minutes to the central facility and all satellite clinics. 
 1983 Dodge Van 
 
COMMUNICATION: 
 
 Base station on State Medical Net 
 
At TA-53 Satellite First-Aid Station: 
 
PERSONNEL: 
 
 Physician's Assistant (part-time) 1 
 Nurse (half-time) 10 
 
____________________ 
*q.s. - inventory varies as needed. 
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Emergency equipment and personnel at the Central Medical Facility and Satellite First-Aid 
Stations, ESH-2 (continued): 
 
At TA-53 Satellite First-Aid Station (continued): 
 
SPECIAL EQUIPMENT - PORTABLE: 
 
 Beeper  1 
 Stretcher 1 
 Wheelchair 1 
 O2 tank  1 
 IV solutions q.s. 
 Otoscope/ophthalmoscopes 2 
 Sphygmomanometer 1 
Stethoscope 2 
 Anticontamination apparel q.s. 
 Eye irrigation solution q.s. 
 Industrial first-aid kit 1 
 Extrication and cervical collars 1 
 Crutches 1 
 Suture set 1 
 
SUPPLIES: 
 
 Ample first aid supplies 
 
At TA-16 (S-Site) Satellite First-Aid Station: 
 
PERSONNEL: 
 
 Nurse (half-time) 1 
 
 
 
 
 
 
 
 
 
 
 
________________________ 
*q.s. - inventory varies as needed. 
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Emergency equipment and personnel at the Central Medical Facility and Satellite First-Aid 
Stations, ESH-2 (continued): 
 
At TA-16 (S-Site) Satellite First-Aid Station (continued): 
 
SPECIAL EQUIPMENT - PORTABLE: 
 
 Ambu bag 1 
 Stretcher 1 
 Wheelchair 1 
 O2 Tank 1 
 IV solutions q.s. 
 Otoscope/ophthalmoscopes 1 
 Sphygmomanometer 2 
 Industrial first-aid kit 1 
 Crutches 1 
 Cane  1 
 Disposable suture set 1 
 Full face shields, vinyl apron 1 
 Endotracheal tube laryngoscope 1 
 Digital thermometer 1 
 
SUPPLIES: 
 
 Ample first aid supplies 
 
At TA-55 Satellite First-Aid Station: 
 
PERSONNEL: 
 
 Nurse (half-time) 1 
 
 
 
 
 
 
 
 
 
 
 
________________________ 
*q.s. - inventory varies as needed. 
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Emergency equipment and personnel at the Central Medical Facility and Satellite First-Aid 
Stations, ESH-2 (continued): 
 
At TA-55 Satellite First-Aid Station (continued): 
 
SPECIAL EQUIPMENT - PORTABLE: 
 
 Beeper  1 
 Stretcher 1 
 Wheelchair 1 
 O2 tank  1 
 Otoscope/ophthalmoscopes 1 
 Sphygmomanometer 1 
Stethoscope 1 
 Contamination apparel q.s. 
 Eye irrigation system 1 
 Inflatable limb traction splints (set) 1 
 Industrial first-aid kit 1 
 Cervical collar 1 
 Crutches (pair) 1 
 Ambu bag 2 
 
SUPPLIES: 
 
 Ample first aid supplies 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
________________________ 
*q.s. - inventory varies as needed. 
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 Attachment 8-1 
 
 Los Alamos National Laboratory-Wide Training Program 
 
COURSES Hazardous/Mixed 

Waste Worker 
Manager of 

Hazardous/Mixed 
Waste Workers 

Supervisor of 
Hazardous/Mixed 
Waste Workers 

Emergency 
Responder 

Uncontrolled 
Area Potential Release 

Site Worker 
General Employee Training 
(includes familiarization with standard operating 
safety guidelines) 

Xa X X X X 

Waste Generation Overview 
(includes waste management regulations and 
policies, definition of hazardous waste, waste 
minimization, cycle of waste management at 
Los Alamos National Laboratory, storage and 
disposal) 

X X X X X 

Hazard Communications 
(includes explosion/fire hazards, chemical 
burns, chemical compatibility, eye/skin hazards 
and protection, respiratory hazards and 
protection, as applicable) 

X X X X X 

Radiation Worker I or II 
(requires recertification every two years) 

*b * * X X 

Resource Conservation and Recovery Act 
(RCRA) Personnel Training 
(includes RCRA provisions - overview of Code 
of Federal Regulations Title 40, Parts 260-265, 
268, and New Mexico Administrative Code, Title 
20, Chapter 4, Part 1; overview of Department 
of Transportation shipping regulations; 
inspections - internal and external protocol 
regarding facilities; operating equipment, 
communication systems, security systems; 
contingency plan; familiarization with 
emergency equipment use, inspection, and 
repair) 

X X X X X 

RCRA Annual Refresher 
(includes regulatory and legislative updates, 
occurrence reports and lessons learned, audit 

 
X 

 
X 

 
X 

 
X 

 
X 
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COURSES Hazardous/Mixed 
Waste Worker 

Manager of 
Hazardous/Mixed 
Waste Workers 

Supervisor of 
Hazardous/Mixed 
Waste Workers 

Emergency 
Responder 

Uncontrolled 
Area Potential Release 

Site Worker 
findings, modification/review of the contingency 
plan; provides required retraining) 
First Aid:  Standard 
(provides required triennial recertification) 

X X X X X 

Cardiopulmonary Resuscitation:  Adult 
(provides required annual recertification) 

X X X X X 

Waste Documentation Forms 
(includes use of Waste Profile Form, use of 
waste disposal forms, use of manifest system, 
as applicable) 

*  *  * 

Respirators - Air Purifying 
(provides required annual retraining for 
operation and inspection of device, changing 
filters, donning and doffing) 

* * * X * 

Respirators - Self-Contained Breathing 
Apparatus 
(provides required annual retraining for 
operation and inspection, changing compressed 
air bottles, donning and doffing, safety features, 
care and cleaning, fitting) 

* * * X * 

Hazardous Materials Packaging & 
Transportation (HMPT) Introduction 
(includes introduction to regulations, 
identification of hazardous materials, 
placarding/labeling, manifesting/recordkeeping) 

 
* 

 
 

 
* 

 
 

 
 

HMPT Movement by Highway 
(includes placarding/labeling, segregation of 
hazardous materials) 

*  *   

HMPT Preparing Shipments 
(includes packaging operations) 

*  *   

HMPT Completing the Hazardous Materials *  *   
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Transfer Form for Radioactive Materials 
Spill Coordinator Training 
(includes accidental release and spill response 
procedures per the Spill Prevention, Control, 
and Countermeasures Plan) 

*   X  

 
aX indicates a required course. 
b* indicates that a course may be required for specific job tasks and/or work areas. 
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 Attachment 8-2 
 
 Facility-Specific and On-the-Job 
 Training for 
 Hazardous and Mixed Waste Handling Operations 
 
The following categories of facilities will provide facility-specific training for all workers and 
on-the-job training on procedures directly applicable to an individual's work assignment: 
 
 •Treatment units 
 •Incinerators 
 •Open burning and explosives detonation areas 
 •Container and tank storage areas 
 •Other categories, as necessary. 
 
Facility-specific training will include the following topics: 
 
 •Supervised operation of the facility 
 •Emergency shutdown and evacuation procedures 
 •Accidental release and spill response procedures 
 •Familiarization with emergency equipment use, inspection, and repair 
 •Use of communication/alarm system 
 •Contingency plan training 
 •Operations manual specific to the facility 
 •Specialized equipment at the facility 
 •Information about the particular chemical and radioactive hazards present at the facility. 
 
On-the-job training will consist of training individuals to be familiar with and use the standard 
operating procedures that apply to their jobs. 
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 1.0  INTRODUCTION AND REVISED PART A PERMIT APPLICATION 
 
This permit application is submitted to the New Mexico Environment Department (NMED) and to 
the U.S. Environmental Protection Agency (EPA), Region 6, to meet the requirements of the 
Resource Conservation and Recovery Act (RCRA), the New Mexico Hazardous Waste Act, and 
implementing regulations. 
 
This Part B permit application addresses the following waste units at Los Alamos National 
Laboratory (LANL): 
 
 •Two flash pads, designated TA-16-387 and TA-16-388, for burning high explosives 

(HE)-contaminated equipment/materials.  Flash Pad 387 will undergo closure following 
closure activities at Material Disposal Area P and approval of Flash Pad 388 operations. 

 
 •Two burn pads, designated TA-16-388 and TA-16-399, for burning HE solids. LANL plans to 

convert the TA-16-388 burn pad to a flash pad/burn tray area. 
 
 •Two burn trays, designated TA-16-388 and TA-16-394, for burning HE-contaminated 

oil/solvent mixtures.  LANL plans to move the operations at burn tray TA-16-394 to the 
flash pad/burn tray area at TA-16-388.  Burn Tray 394 will undergo closure after 
operations there are relocated to TA-16-388 and Burn Tray 388 is approved for use. 

 
 •Two filter vessels, designated TA-16-401 and TA-16-406, for burning HE-contaminated 

sludges. 
 
 •One container storage area at Building 88, designated TA-16-88, for storage of hazardous 

and low-level mixed waste. 

 
The content of the Part B permit application follows the guidance provided in "RCRA Part B 
Permit Writers Guidance Manual for Department of Defense Open Burning/Detonation Units" 
(U.S. Army Environmental Hygiene Agency [AEHA], 1987).  An outline of the permit application 
with the citations of the regulations covered by each section is shown in Table 1-1. 
 
LANL is also including a revised Part A permit application for hazardous and mixed waste 
pursuant to the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.72 and guidance from the Radioactive and Hazardous Waste Bureau.  This 
revised Part A permit application includes all of the general facility information that is required in a 
Part A permit application; however, the only unit-specific information is for the hazardous and 
mixed waste treatment and storage units at TA-16, listed above.  These units were previously 
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identified in LANL's "RCRA Part A Permit Application for Mixed Waste", January 1991 (LANL, 
1991) and LANL's "RCRA Part B Permit Application", Revision 4.1, November 1988 (LANL, 1988), 
which includes the Part A permit application for hazardous waste.  This Part A permit application 
is included in this section as Attachment 1-1, and is referred to in the Part B permit application as 
the "TA-16 Part A permit application." 
 
LANL is a multidisciplinary laboratory (EPA No. NM0890010515) owned by the U.S. Department 
of Energy (DOE), and operated jointly by DOE and the University of California.  The principal 
mission of LANL is the design and development of weapons for the nation's nuclear arsenal; 
however, considerable research and development is directed toward the development of the 
peaceful uses of nuclear energy including research on controlled thermonuclear reactions, fission 
reactors, nuclear safeguards, laser fusion, and medium-energy physics.  Extensive basic 
research in physics, chemistry, metallurgy, mathematics and computers, earth sciences, and 
electronics supports these efforts.  Biomedical and environmental research includes programs in 
molecular biology, radiobiology, cancer therapy, radiology, and industrial hygiene.   
 
An outline of the permit application with citations of the regulations covered by each section is 
given in Table 1-1.  All regulatory citations in this application reference 20 NMAC 4.1, which 
incorporates, with a few minor exceptions, Title 40 of the Code of Federal Regulations, Parts 
260-270. 
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 Table 1-1 
 Regulatory References and 
 Corresponding Permit Application Location 
 
 

RCRAa Regulatory Reference   
20 NMAC 4.1b 

Subpart IX 
(40 CFR, Part 270) 

20 NMAC 4.1, 
Subpart V 

(40 CFR, Part 264) 

Description of Requirement Location in 
Permit 

Application 

270.10(a) -- Permit application 1.0 

270.10(g)(1) -- Updating permit applications 1.0 

270.11(a) -- Signatories 12.0 

270.11(d) -- Certification 12.0 

270.13 -- Contents of Part A permit application Part A 

270.13(a) --    Activities conducted Part A 

270.13(b) --    Name, mailing address, and location Part A 

270.13(c) --    Principal SIC codes Part A 

270.13(d) --    Operator information Part A 

270.13(e) --    Owner information Part A 

270.13(f) --    Whether located on Indian land Part A 

270.13(g) --    New or existing facility Part A 

270.13(h) --    Scale drawing and photographs Part A 

270.13(I) --    Description of waste processes Part A 

270.13(j) --    Specification, quantity hazardous waste Part A 

270.13(k) --    List of permits and construction approved Part A 

270.13(l) --    Topographic maps Part A 

270.13(m) --    Description of nature of business Part A 

270.14(b)(1) -- General facility description 2.0 

270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 

270.14(b)(3) 264.13(b) Waste analysis plan 3.0 

 264.13(b) Parameters and rationale 3.0 

 264.13(b) Test methods 3.0 

 264.13(b) Sampling methods 3.0 

 264.13(b) Frequency of analyses 3.0 

270.14(b)(4) 264.14 Security procedures and equipment 5.1 



 Table 1-1 (Continued) 
 Regulatory References and 
 Corresponding Permit Application Location 
 

 

 2 TA-16 Replacement Pages 

 Revision 2.1 

 April 15, 1996 

270.14(b)(5) 264.15(b) Inspection requirements 6.0 
270.14(d)(1)(v) -- Waste types managed at SWMU 10.1 and 

Attachment 
10-1 

270.15 264 Subpart I Containers 4.1 

270.15(a) 264.175 Containment system 4.1 

270.15(b) 264.175(c) Free liquids 4.1 and 4.2 
270.15(c) 264.176 Ignitable or reactive wastes 4.1, 4.2, and 

5.4 
270.15(d) 264.177 Incompatible wastes 4.1, 4.2, and 

5.4 

270. 23 264 Subpart X Miscellaneous units 4.0 

270.23(a) -- Detailed unit description 4.1, 4.3 - 4.6 
270.23(b) 264.601 Hydrologic, geologic, and meteorologic 

assessments 
2.0 and 4.7 

270.23(c) 264.601 Potential exposure pathways 4.7 

270.23(d) -- Demonstration of treatment effectiveness 4.0 
 264 Subpart CC Air emissions control standards for tanks, 

containers, and surface impoundments 
5.6 

 
a Resource Conservation and Recovery Act. 
b The New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), adopts with a few limited 

exceptions, Title 40 of the Code of Federal Regulations (40 CFR), Parts 260-266, Part 268, and Part 270 
(1993).  20 NMAC 4.1, Subparts V and IX, contain equivalent regulations to 40 CFR Parts 264 and 270, 
respectively. 
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 2.0  FACILITY DESCRIPTION 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.14(b)(1), 270.14(b)(10), 270.14(b)(11), and 270.14(b)(19), and 20 NMAC 4.1, 
Subpart V, 264.18(a).  The following subject areas are addressed in this section:  a general 
description of the Los Alamos National Laboratory (LANL) facility; traffic patterns, volume, and 
control; facility location information for compliance with the seismic standard and floodplain 
requirements; and topographic map requirements. 
 
2.1 GENERAL DESCRIPTION [20 NMAC 4.1, Subpart IX, 270.14(b)(1) and 270.14(b)(19)(xii)] 
LANL is located in Los Alamos County, an incorporated county, in north-central New Mexico, 
approximately 60 miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  The 
regional location of LANL is shown on Figure 2-1.  LANL, which occupies an area of 43 square 
miles, and the associated residential and commercial areas of Los Alamos County, which 
occupies an area of 109 square miles, are situated on the Pajarito Plateau.  The plateau consists 
of a series of finger-like mesas separated by deep east-west trending canyons.  Ephemeral, or 
intermittent, streams lie at the bottoms of all the canyons.  The mesa tops range in elevation from 
approximately 7,800 feet (ft) above mean sea level (amsl) at the flank of the Jemez Mountains, 
located to the west of Los Alamos, to about 6,200 ft amsl at their eastern extent, where they 
terminate above the Rio Grande Valley. 
 
The area is characterized by a semiarid, temperate mountain climate with summer temperatures 
typically ranging from a low of 50 degrees Fahrenheit (░F) to 80░F and winter temperatures from 
the teens to approximately 50░F.  The annual precipitation ranges from 13 to 18 inches, mostly 

occurring in July and August (Biological Resources Evaluation Team [BRET], 1993). 
 
LANL, a multidisplinary laboratory owned by the U.S. Department of Energy (DOE), is operated 
jointly by DOE and the University of California.  The principal mission of LANL includes the 
research, design, development, and analysis of weapons components for the nation's nuclear 
arsenal.  This effort is supported by research programs such as nuclear physics, hydrodynamics, 
conventional explosives, chemistry, metallurgy, radiochemistry, and biology.  In addition to its 
defense program efforts, LANL supports energy research and environmental missions with 
programs including medium-energy physics; space nuclear systems; controlled thermonuclear 
fusion; laser research; environmental research; geothermal, solar, and fossil energy research; 
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nuclear safeguards; biomedical research; and space physics.  In 1992, LANL expanded its 
mission in support of environmental management to include development of new programs in the 
areas of health and biotechnology, environmental technologies, and industrial partnerships. 
 
LANL is divided into 49 technical areas (TA).  Thirty-eight of these TAs are developed 
(Figure 2-2).  The waste management units at LANL that are addressed in this permit application 
include the TA-16 container storage area (Building 88) for hazardous and mixed waste storage 
and the open burn units at TA-16 for hazardous waste treatment. 
 
Other Resource Conservation and Recovery Act (RCRA) units at or planned to be located at 
LANL include the following: 
 
 •Units that are permitted for hazardous waste storage and treatment 
 
 •Units that operate under interim status facility standards for hazardous and mixed waste 

storage and treatment 
 
 •Units that are planned for construction for hazardous and mixed waste storage, treatment, 

and disposal. 

 
These units are located or planned for construction at 14 TAs (see Figure 2-2). 
 
Units that are permitted for hazardous waste storage or treatment include the following: 
 
 •Container storage areas and treatment/storage tanks at TA-54, Area L.  Two of the tanks 

are currently undergoing RCRA closure. 
 
 •The batch waste treatment unit and associated storage areas at TA-50-1.  The batch waste 

treatment unit is currently undergoing RCRA closure. 
 
 •The controlled air incinerator and associated storage areas at TA-50-37. 
 
 •An industrial incinerator at TA-16. 

 
Units that are permitted for mixed waste storage include: 
 
 •Container storage areas for transuranic (TRU) mixed waste at TA-54, Area G.  These 

container storage areas include Storage Pads 1, 2, and 4, which are existing, and 
Storage Domes A, B, C, and D, which are under construction. 
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Units that are operating under interim status facility standards include the following: 
 
 •Thermal treatment units for open burning/open detonation of high-explosive (HE) waste at 

TA-14, TA-15, TA-16, TA-36, and TA-39.  One thermal treatment unit, the scrap 
detonation site at TA-40, is undergoing RCRA closure under interim status.  Two 
thermal treatment units at TA-16 (Flash Pad 387 and Burn Tray 394) will undergo RCRA 
closure.  Flash Pad 387 will undergo closure following closure activities at Material 
Disposal Area (MDA) P and approval of operations at Flash Pad 388.  Burn Tray 394 will 
undergo closure after operations conducted there are relocated to TA-16-388 and Burn 
Tray 388 is approved for use. 

 
 •Container storage areas and storage tanks for mixed waste located at TA-3, TA-16, TA-21, 

TA-50, TA-54, and TA-55. 
 
 •Surface impoundments for storage of mixed waste at TA-53.  These surface impoundments 

will undergo RCRA closure under interim status. 
 
 •Mixed waste treatment units (waste solidification/cementation) at TA-50-1 and TA-55-4. 
 
 •An oxygen sparging furnace at TA-55-4 for treatment of mixed waste.  This unit will undergo 

RCRA closure under interim status. 
 
 •Container storage areas at the Radioassay and Nondestructive Testing Facility (TA-54-38) at 

TA-54 West. 
 
 •Container storage areas at TA-54, Area G.  These units include Storage Domes 48, 49, 

153, 224, and 283; the Drum Prep Facility (DPF) (TA-54-33); and Storage Sheds 8, 
1027, 1028, 1029, and 1041. 

 
Units that are planned for construction at LANL and for which permit applications/modification 
requests have been submitted include the following: 
 
 •Hazardous and mixed waste treatment and storage units at the Hazardous Waste Treatment 

Facility, TA-63. 

 
There are one existing and one planned hazardous/mixed waste decontamination areas at LANL. 
 A centralized decontamination area at TA-50 is used for cleanup of equipment associated with 
hazardous and mixed waste operations.  The decontamination area is located in Room 34 in the 
south wing of Building 1.  The area is a high bay that can accommodate equipment of all sizes, 
including vehicles.  A decontamination area will be established at the DPF at TA-54, Area G, 
during an upgrade of that facility.  This area will be used for cleanup of equipment associated 
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with the container retrieval project at TA-54, Area G, and for general site activities.  The 
decontamination area in the DPF will be large enough to accommodate large earth-moving 
equipment.  The location of an equipment cleanup area at TA-16 is shown on Map 2 of the TA-16 
Part A permit application. 
 
For information on the hazardous and mixed waste units listed above, refer to LANL's "RCRA Part 
A Permit Application for Mixed Waste," Revision 2.0 (LANL, 1994b) and LANL's "RCRA Part B 
Permit Application," Revision 4.1 (LANL, 1988). 
 
2.1.1 TA-16 
TA-16 is located in the southwestern quadrant of LANL.  It is bounded on the north by TA-8, 
TA-9, TA-14 and Cañon de Valle; on the east by TA-11, TA-15, TA-37, and TA-49; on the south 
by State Road 4 and Bandelier National Monument; and on the west by West Jemez Road and 
Santa Fe National Forest (see Map 1 of the TA-16 Part A permit application, included as 
Attachment 1-1 of Section 1.0).  Elevation ranges from approximately 7,700 ft at the west end of 
the TA to approximately 6,800 ft at the lower east end.  Topography is varied, ranging from steep 
precipitous canyon walls to sloping mesa tops. 
 
This permit application includes a container storage area (Building 88) and open burning units at 
TA-16.  The container storage area is for storage and handling of classified waste (Figures 2-3 
and 2-4).  Four types of open burning units are located at the TA-16 burning ground:  two flash 
pads (TA-16-387 and -388), where HE contamination is or will be removed from excess 
equipment or scrap, soil, or debris thought to have HE contamination; two burn pads (TA-16-388 
and -399) for the destruction of solid HE material; two burn trays located on pads (TA-16-394 
and -388), where HE-contaminated solvents and oil are and will be burned; and two filter vessels 
(TA-16-401 and -406), composed of layers from fine sand to coarse gravel, for filtration of waste 
HE sludge from wastewater (Figure 2-5).  Flash Pad 387 will undergo closure following 
completion of closure activities at MDA P and approval of operations at Flash Pad 388.  Burn 
Tray 394 will undergo closure after operations conducted there are relocated to TA-16-388 and 
Burn Tray 388 is approved for use.  Specific standard operating procedures (SOP) for 
HE-contaminated waste handling at the open burn units are provided as examples in Appendices 
C through J.  The maximum storage capacity for TA-16-88 at any given time is 275 gallons (five 
55-gallon drums). 
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A 100-ft square cyclone fence surrounds the flash pad area at TA-16-387.  A cyclone fence also 
surrounds the open burning area at TA-16-388.  Concrete blocks are placed on the ground 
surrounding three sides of the pad and the material to be flashed is placed within the concrete 
block-lined area  with wood fuel to maintain the burn until all HE has been reacted.  The flashed 
scrap material is then handled as administratively-controlled, nonhazardous waste.  Ash and 
other treatment residue are collected and analyzed to determine if they are hazardous or 
nonhazardous and are then managed appropriately.  Flash Pad 387 will treat ER wastes and 
then will undergo closure following closure activities at MDA P and approval of Flash Pad 388 
operations. 
 
The two burn pads (TA-16-388 and -399), each surrounded by a 100-ft square chain link fence, 
are used to destroy solid chunks of excess or off-specification HE and machine turnings.  The 
material is placed on a steel table lined with refractory brick and ignited remotely.  Burn Pad 388 
will be converted to a flash pad/burn tray area and will be used to treat wastes formerly treated at 
the TA-16-387 flash pad and the TA-16-394 burn tray.  Bulk HE will not be treated at Burn 
Pad 388. 
 
At TA-16-394, used oil and/or solvent, which may be contaminated with HE, is poured into metal 
trays.  The trays are located within a rock-filled concrete tray lined with fire bricks.  The material 
is ignited remotely.  Operations at Burn Tray 394 will be relocated to the flash pad/burn tray area 
at TA-16-388.  Burn Tray 394 will undergo closure after operations there are relocated to Burn 
Tray 388 and Burn Tray 388 is approved for use. 
 
HE-contaminated wastewater is collected in sumps at HE-processing facilities located in several 
TAs.  HE settles out of the wastewater, is collected in a vacuum truck, and is taken to TA-16 for 
treatment.  The collected sludge is gravity fed from the vacuum truck to one of two filter vessels 
buried in the ground (TA-16-401 and -406).  The wastes are separated from the water, dried, and 
burned in the vessel.  Up to 1,000 pounds of sludge can be burned at one time.  The vessels 
contain sand and gravel, and a fluid drain connects the base of the cone-shaped vessel to a 
carbon-adsorption wastewater treatment unit.  Treated effluent is regulated by two National 
Pollutant Discharge Elimination System (NPDES) permits (NMR00A384 and NM0028355).  A 
complete description of the units and their practices is provided in section 4.0 of this permit 
application. 
 
2.1.2 Biological Description 
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Activities with long term impact on the area began in 1742 with sheep grazing and subsistence 
farming.  The dominant trees within the mesa overstory vegetation are ponderosa pine and 
aspen.  The mesa top shrub layer is primarily composed of Gambel oak and New Mexico locust.  
Dominant forbs and grasses include bluegrass, mountain muhly, blue grama, pine dropseed, 
wormwood, false tarragon, tall lupine, and cinquefoil. 
 
Threatened, endangered, and sensitive plants that could potentially use the area for habitat 
include:  Checker lily, Sandia alumroot, Wood lily, and Pagosa phlox.  None of these species 
have been found in the area.  Threatened, endangered, and sensitive animals that could 
potentially use the area for habitat include:  the Northern goshawk, the Common blackhawk, the 
Broad-billed hummingbird, the Willow flycatcher, the Spotted bat, the Peregrine falcon, the Bald 
eagle, the Mississippi kite, Pine marten, Say's pond snail, the Jemez Mountains salamander, the 
Mexican spotted owl, and the Meadow jumping mouse (BRET, 1993). 
 
2.1.3 Topographic Maps [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(i,vi,vii,x)] 
Several maps and figures are provided for the waste management units included in this permit 
application to address the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19).  All maps 
and figures clearly show a map scale, date, and north arrow.  A LANL-wide 100-year floodplain 
map is provided on page 36 of the report included as Appendix A.  Surrounding land uses are 
shown on Figure 2-1.  Wind roses for LANL are shown on Figures 2-6 and 2-7.  Natural surface 
drainages at the TA-16 open burn units and container storage area are shown on Map 2 of the 
TA-16 Part A permit application.  Access ways and internal roads are shown on Figures 2-8 
through 2-10. 
 
Map 1 of the TA-16 Part A permit application shows the legal boundaries of LANL.  Map 1 is a 
topographic map at a scale of 1 inch = 3,000 feet, and contour lines are in intervals of 100 feet.  
Map 2 of the TA-16 Part A permit application shows the locations of the hazardous and mixed 
waste units at TA-16.  Map 2 is a topographic map at a scale of 1 inch = 700 feet, and contour 
lines are in intervals of 10 feet, which are sufficient to detail natural drainage in the vicinity of the 
units addressed in this permit application.  As provided in 20 NMAC 4.1 Subpart IX, 
270.14(b)(19), LANL requests that the New Mexico Environment Department (NMED) accept the 
maps at these scales due to the size of the waste management units and the area of LANL.  For 
topographic maps showing LANL's other hazardous and mixed waste units, refer to Section 1.0 of 
LANL's "RCRA Part B Permit Application," Rev. 4.1 (LANL, 1988) and to LANL's "RCRA Part A 
Permit Application for Mixed Waste," Rev. 2.0 (LANL, 1994b). 
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2.1.4 Wells and Surface Waters [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iii) and (ix)] 
The municipal and industrial water supply for LANL and Los Alamos County is supplied by 
13 deep wells in three well fields.  The wells are located on the Pajarito Plateau and in canyons 
east of LANL.  Water is pumped from the main aquifer, the surface of which ranges from 
approximately 600 to 1,200 ft below the surface of the plateau.  The locations of supply wells, 
monitoring wells, test wells, springs, and surface-water sampling stations are shown on Map 3 of 
the TA-16 Part A permit application.  Surface water on LANL property is limited primarily to 
ephemeral and intermittent streams in the canyon bottoms.  The volume of water flow in these 
streams is generally dependent upon storm runoff, snow melt, and numerous NPDES outfalls 
discharging treated sanitary and industrial effluents.  Perennial surface flow occurs in the Rito de 
los Frijoles south of LANL and in Santa Clara Canyon north of LANL.  Springs on the flanks of 
the Jemez Mountains between elevations of 7,900 and 8,900 ft supply base flow throughout the 
year to the upper reaches of Cañon de Valle and in Guaje, Los Alamos, Pajarito, and Water 
Canyons (Purtymun, 1975).  The flow volume from the springs is insufficient to maintain surface 
flow within more than the western third of the canyons before it is depleted by evaporation, 
transpiration, and infiltration into the underlying alluvium.  Surface, well, and spring waters are 
sampled routinely and analyzed for radionuclides as well as organics (volatiles, semivolatiles, 
pesticides, herbicides, and polychlorinated biphenyls), heavy metals, fluorides, nitrates, 
carbonates, bicarbonates, silica, sodium, magnesium, and conductivity.  Analytical results are 
published annually by LANL's Environmental Assessments and Resource Evaluations Group 
(ESH-20). 
 
LANL has one geothermal well at TA-57, the Fenton Hill Geothermal Site, approximately 20 air 
miles west of Los Alamos.  An NPDES-permitted industrial outfall for geothermal discharge is 
located at this site.  This industrial outfall is designated NPDES Serial No. 001.  The Fenton Hill 
Geothermal Site is shown on Map 5 of the TA-16 Part A permit application.  Locations of all 
NPDES-permitted outfalls within the LANL boundary are provided on Map 4 of the TA-16 Part A 
permit application. 
 
2.1.5 Wind Rose [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(v)] 
Surface winds are light at Los Alamos, averaging 7 miles per hour (mph), or 3 meters per second 
(m/s).  Wind speeds are strongest from March through May and weakest in December and 
January.  The strongest winds are generally southwesterly to northwesterly and occur in the 
afternoon or evening.  Night winds are usually west-northwesterly at the western edge of the 
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Pajarito Plateau because of persistent cold air drainage down the plateau.  Daytime winds are 
generally southeasterly to southwesterly, caused by upslope and up-valley winds.  Daytime winds 
are also frequently westerly during the windy season (March through May). 
 
Mean, annually averaged wind directions are plotted in wind roses at four sites (shown on 
Figures 2-6 and 2-7).  Annually averaged daytime wind roses are depicted on Figure 2-6.  
Nighttime wind roses are shown on Figure 2-7.  Day and night are defined by the times of sunrise 
and sunset.  A wind rose is a circle with bars extending from the center, representing the direction 
from which the wind blows.  The length of each bar is proportional to the wind-direction 
frequency.  Each direction is 1 of 16 primary compass points (e.g., N, NNE) and is centered on a 
22.5-degree-wide sector.  The wind directions were taken at a height above ground of about 36 ft 
(11 meters [m]) at four sites:  TA-6; TA-49; TA-53; and TA-54/White Rock.  The wind direction at 
300 ft (92 m) is also given for TA-6.  The wind rose for this height is in the far upper right of 
Figures 2-6 and 2-7.  The numbers in the center of each wind rose represent the percent 
frequency of calm winds (i.e., winds less than 1 mph).  TA-6 and TA-49 are the closest wind rose 
data collection points to TA-16. 
 
Los Alamos surface winds often vary dramatically with time of day, location, and height above 
ground because of the complex terrain.  On sunny days, thermally driven (convective) upslope 
winds develop over the Pajarito Plateau.  Upslope winds are generally light, less than 6 mph 
(3 m/s).  Winds usually become more south-southwesterly and southerly at locations toward the 
Rio Grande Valley, where a larger-scale, thermally driven, up-valley wind predominates. 
 
When sky conditions are clear and large-scale winds are light, locally produced winds reverse at 
night.  At sunset, shallow drainage winds from the north to the northwest flow down the plateau, 
especially near the Jemez Mountains and in other areas with a greater slope.  These winds can 
reach speeds of 6 to 8 mph (3 to 3.5 m/s).  
 
2.1.6 Land Use [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iv)] 
Los Alamos County, an incorporated county, encompasses several residential areas.  The 
residential communities located closest to LANL are Los Alamos, located just north of LANL; 
White Rock, located east-southeast of LANL; and a trailer park within TA-61, which is located 
near the north-central boundary of LANL.  According to 1992 University of New Mexico Bureau of 
Business and Economic Research data, the total population of Los Alamos County is 
approximately 18,200.  Most of Los Alamos County, as well as adjoining portions of neighboring 
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Sandoval, Rio Arriba, and Santa Fe Counties, is undeveloped.  The only significant developments 
in Los Alamos County are the LANL facilities and the associated residential and commercial 
areas.  Large tracts of land in the Jemez Mountains, west of LANL in Los Alamos County, are 
held by the U.S. Forest Service (i.e., Santa Fe National Forest) and the National Park Service 
(i.e., Bandelier National Monument) (Figure 2-1).  This land is largely occupied by piñon and 
ponderosa pine, juniper, fir, and aspen forests.  Horticulture in the vicinity of LANL is limited to 
home gardens.  In the river valleys to the east, agriculture is limited to the cultivation of relatively 
small irrigated plots.  Primary crops are corn, chili, tree fruits, and alfalfa. 
 
2.2 LOCATION INFORMATION 
2.2.1 Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 
Subpart V, 264.18(a)] 

The hazardous waste units at TA-16 are exempt from the seismic design standards of 20 NMAC 
4.1, Subpart IX, 270.14 (b)(11), and 20 NMAC 4.1, Subpart V, 264.18(a) because they were 
existing prior to the effective date of regulation. Consistent with the definitions presented in 
20 NMAC 4.1, Subpart IX, 270.2 and the criteria provided in 20 NMAC 4.1, Subpart IX, 
270.14(b)(11)(i), and 20 NMAC 4.1, Subpart V, 264.18(a), the TA-16 units are existing units; thus 
seismic design standards are not applicable. 
 
2.2.2 Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii) and 270.14(b)(19)(ii)] 
In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii), the hazardous and mixed waste 
units addressed in this permit application are not located within the 100-year floodplain boundary.  
As required in "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid 
Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515" 
(U.S. Environmental Protection Agency [EPA], 1990; EPA, 1994a), LANL has mapped all 
100-year floodplain boundaries within the LANL complex. 
 
A report was published documenting the floodplain mapping procedures (McLin, 1992).  This 
report is included as Appendix A.  The floodplain boundary maps will reside on LANL's 
computer-based Autometric Geographic Information System—Mapping Overlay Statistical 
System, a graphic information system database. 
 
2.2.3 Soils 
A comprehensive soil survey of Los Alamos County was prepared by Nyhan et al., 1978.  This 
soil survey classifies the soils according to the soil series, soil type, and soil phase. 
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The principal parent materials of about 95 percent of the Los Alamos County soils are Bandelier 
Tuff, volcanic rocks of the Tschicoma Formation, volcaniclastic sedimentary rocks of the Puye 
Formation, basaltic rocks of Chino Mesa, and remnants of the El Cajete pumice.  The remaining 
5 percent of the soils were formed from colluvium, alluvium, andesitic rocks of the Paliza Canyon 
Formation, Cerro Rubio quartz latites, and tuffs associated with sediments of Cerro Toledo 
rhyolite.  Textures of these soils range from very fine sandy loams and clay loams to gravelly, 
sandy loams and stony, silty clay loams. 
 
A wide variety of soil types occurs at TA-16.  These include:  Typic Eutroboralfs (both 
clayey-skeletal and fine), Tocal very-fine sandy loam, Frijoles very-fine sandy loam, Pogna fine 
sandy loam, Totavi gravelly loam, Sanjue-Arriba complex, Carjo loam, and Rabbit-Tsankawi rock 
outcrop.  These soil units grade into outcrops of Bandelier Tuff along margins of the mesa tops.  
The relationships of the slope, vegetation, and parent materials for some of these soils are shown 
on Figures 2-11 and 2-12.  Soils are generally thicker in the western portions of TA-16.  An 
impermeable clay layer zone often forms at the soil-tuff interface on the Pajarito Plateau (LANL, 
1993a; Weir and Purtymun, 1962). 
 
2.2.4 Geology 
2.2.4.1 Regional Geology 
The discussions of the regional geology, stratigraphy, structural geology, and ground water were 
extracted primarily from LANL's "Installation Work Plan for Environmental Restoration" (IWP) 
(LANL, 1993b).  The IWP has been prepared in accordance with the Hazardous and Solid Waste 
Amendments Module VIII requirements of LANL's Hazardous Waste Facility Permit (New Mexico 
Environmental Improvement Division, 1989).  One of the major components of the IWP is an 
installation description that provides information on current environmental conditions at LANL.  
The IWP is updated annually and submitted to NMED. 
 
LANL is located on the Pajarito Plateau along the eastern flank of the Jemez Mountains, which 
are part of the Jemez volcanic field.  The Jemez volcanic field consists of approximately 
432 cubic miles of volcanic rocks that cover an area of over 30 miles east to west and 50 miles 
north to south.  The volcanic rocks were erupted from numerous vents, including a large 
multistage caldera (Gardner et al., 1986).  The Jemez volcanic field is located at the intersection 
of the Jemez lineament and the Rio Grande rift (Aldrich, 1986) (Figure 2-13). 
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About 1.5 and 1.13 million years ago, two major volcanic eruptions in the Jemez Mountains 
produced widespread and voluminous ash-flow sheets.  These ash-flow sheets are the Otowi and 
Tshirege members of the Bandelier Tuff (Smith and Bailey, 1966; Spell et al., 1990).  The 
Pajarito Plateau morphology is dominated by a gently eastward-sloping surface dissected by 
numerous steep-sided canyons.  The Otowi and Tshirege Members of the Bandelier Tuff were 
erupted concomitantly with the collapse of the Toledo and Valles calderas, respectively.  
Volcanism continued after the formation of the calderas, as evidenced by the extrusion of domes 
along ring fractures.  The El Cajete pumice and Banco Bonito rhyolite flow comprise the latest 
eruption in the Jemez Mountains.  This eruption occurred about 130,000 years ago (Gardner et 
al., 1986; Self et al., 1988).  Solfataric and hot spring activity continue as vestiges of volcanic 
activity today, both within and outside of the Valles caldera (Goff et al., 1989). 
 
The Pajarito Plateau is located in the western part of the Española basin of the Rio Grande rift, a 
major tectonic feature of the western United States.  The eastern margin of the Española basin 
lacks distinct major faults, but faults of major vertical offset may exist within Precambrian rocks of 
the Sangre de Cristo uplift (Vernon and Riecker, 1989; Biehler et al., 1991).  A prominent zone of 
major faults, which cuts Miocene to Quaternary rocks of the Jemez volcanic field, characterizes 
the western margin of the Española basin (Smith et al., 1970; Gardner and Goff, 1984; Goff et al., 
1990).  The location and development of the Jemez volcanic field was strongly influenced by 
these border faults (Gardner and Goff, 1984; Gardner et al., 1986). 
 
Rocks exposed around the margins of and underlying the Española basin were deposited prior to 
the development of the Rio Grande rift.  These rocks consist of Mississippian to Permian marine 
limestones, sandstones, and shales; Mesozoic marine to terrestrial sandstones and shales; and 
Eocene sandstones, shales, and freshwater limestones.  Precambrian quartzite, granitic gneiss 
and schist, and greenstone are exposed in the cores of the flanking Sangre de Cristo, Nacimiento, 
and Brazos uplifts (Kelley, 1978) (Figure 2-13).  Earliest sediments deposited in the Española 
basin are those of the Tertiary Abiquiu, Picuris, and Los Piños formations.  These formations 
consist of tuffaceous sandstones and volcaniclastic conglomerates derived largely from volcanic 
highlands to the north and northeast.  They range in age from about 28 to 17 million years old 
(Baldridge et al., 1980; May, 1984; Ingersoll et al., 1990). 
 
2.2.4.2 Site-Specific Geology 
TA-16 is located in the western part of the Pajarito Plateau (Figure 2-14), which forms an apron of 
volcanic and sedimentary rocks around the eastern flanks of the Jemez Mountains.  The plateau 
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is aligned approximately north-south and is about 20 to 25 miles in length and 5 to 10 miles wide.  
It is bounded on the east by White Rock Canyon (which contains the Rio Grande), on the north 
and northeast by the Puye escarpment, and on the west by Sierra de los Valles.  The Pajarito 
Plateau slopes gently eastward from an elevation of about 7,500 feet near the mountains toward 
the Rio Grande, where it terminates at an elevation of about 5,400 feet in steep slopes and cliffs 
formed by downcutting of the river.  The plateau has been dissected into a number of narrow 
mesas by southeastward-trending streams.  TA-16, located on an unnamed mesa due east of 
the Jemez Mountains, is comprised primarily of welded Bandelier tuff.  Cañon de Valle, north of 
TA-16, is a tributary to Water Canyon, which heads in the Jemez Mountains and extends to the 
Rio Grande.  Both canyons have steep walls; Water Canyon is as much as 200 ft deep in the 
TA-16 area.  Water Canyon cuts the Bandelier Tuff along much of its length, the Cerros del Rio 
basalts in its eastern portion, and Tschicoma Formation dacites in its western portion.  Thus, 
natural metal background in the canyon drainages will reflect the variety of trace elements typical 
of volcanic tuffs, dacites, and basalts.  Both Cañon de Valle and Water Canyon are characterized 
by ephemeral and intermittent runoff of both snowmelt and rainwater.  Smaller surface drainages 
on the TA-16 mesa top are generally oriented north, south, or east, and feed the two larger 
canyons. 
 
The stratigraphy and structural features of the Pajarito Plateau are described in the following 
sections. 
 
2.2.4.2.1 Stratigraphy 
The mesas of the Pajarito Plateau, comprised primarily of Bandelier tuff, are covered by a veneer 
of soils and alluvial deposits and are underlain by a sequence of sedimentary and volcanic rocks 
typical of a terrain produced by concurrent sedimentation and volcanism (Figure 2-15).  The 
oldest unit exposed around the margins of the Pajarito Plateau and penetrated by water-supply 
wells is the Miocene and early Pliocene age Santa Fe Group.  The Santa Fe in this area is a thick 
series of terrestrial conglomerates, sandstones, and mudstones with minor limestones, 
evaporites, volcanic tuffs, and intercalated basalts.  Most production from water wells at Los 
Alamos is from the Santa Fe Group (Purtymun, 1984).  Sedimentary rocks usually dominate the 
Santa Fe, although basalts constitute up to 45 percent of the section penetrated by water-supply 
wells at LANL (Purtymun et al., 1984).  In the Española basin and underlying the northern part of 
Los Alamos County, the Santa Fe is subdivided into two formations, the Tesuque and the 
Chamita.  Several members of the Tesuque and the Chamita Formations reflect the diversity of 
the coalesced alluvial fans deposited in the Española basin (Ingersoll et al., 1990).  Early 
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investigators inferred that all Santa Fe rocks exposed around the flanks of the Pajarito Plateau 
and intersected by water-supply wells beneath the plateau belonged to the Tesuque Formation, 
although more recent investigations suggest that some of the upper Santa Fe is Chamita 
Formation (Turbeville et al., 1989). 
 
Interfingering with the Santa Fe Group are the volcanic rocks of the Tschicoma Formation.  This 
formation consists of a sequence of dacitic domes and lavas that were erupted from vents in the 
central to northeastern Jemez Mountains between about 7 and 3 million years ago (Gardner et al., 
1986).  These volcanic rocks outcrop extensively in the mountains immediately west of LANL.  
They are reported in the subsurface beneath the western and southern part of the LANL boundary 
(Dransfield and Gardner, 1985). 
 
Overlying the Santa Fe Group and interfingering with the Tschicoma Formation are the rocks of 
the Puye Formation.  The Puye consists of a Pliocene-to-Pleistocene fanglomerate that was shed 
eastward from Tschicoma volcanic centers in the northeastern Jemez volcanic field between 
about 4 and 1.7 million years ago.  Earlier workers (e.g., Griggs and Hem, 1964) included the 
Totavi Lentil, now considered a separate formation, as part of the Puye.  Most of the Puye 
conglomerates contain cobbles of dacite and andesite in a volcanic sand matrix.  The Puye 
includes stream-flow deposits, debris-flow deposits, volcanic-ash and block-flow deposits, and 
ash-fall and pumice-fall deposits (Waresback and Turbeville, 1990).  It is best exposed north of 
LANL; however, lithologically similar rocks have been penetrated in drill holes as far south as 
Frijoles Mesa (Dransfield and Gardner, 1985).  The Puye is interstratified with basalts of the 
Cerros del Rio volcanic field under parts of LANL.  In Los Alamos water-supply wells, the top of 
the main aquifer is usually within the Puye. 
 
Immediately beneath the fanglomerates of the Puye Formation and unconformably overlying the 
Santa Fe Group is a section of poorly consolidated fluvial gravels.  Griggs originally named this 
unit the Totavi Lentil of the Puye Formation (Griggs and Hem, 1964).  The gravels contain clasts 
that include abundant well-rounded cobbles and boulders of quartzite, granite, and pegmatite that 
differ lithologically from those in the Puye, including abundant well-rounded cobbles and boulders 
of quartzite, granite, and pegmatite that record a source area distant from the Jemez Mountains.  
This unit probably represents axial channel gravels of an ancestral Rio Grande.  Waresback and 
Turbeville (1990) redefined these fluvial gravels as a separate formation, the Totavi Formation.  
The Totavi includes lacustrine sediments that are complexly interstratified with the upper Puye 
Formation.  The Totavi was reported in some water-supply wells beneath LANL between the 
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Santa Fe and the Puye, occurring at lower elevations in the eastern wells (Cooper et al., 1965; 
Purtymun et al., 1983; Purtymun et al., 1984).  The presence of the Totavi at these levels 
suggests that river gravels of the Rio Grande were deposited on erosional surfaces.  This setting 
is analogous to Quaternary terraces of the Rio Grande in the Española basin described by Dethier 
et al. (1988) before deposition of the Puye fans, which unconformably overlie older formations. 
 
Overlying and interfingering the Totavi and Puye Formations are the basaltic flows, breccias, and 
scoria of the Cerros del Rio basalts.  This formation occurs in the subsurface beneath much of 
the Pajarito Plateau (Dransfield and Gardner, 1985) and outcrops in the east and southeast parts 
of Los Alamos County (Griggs and Hem, 1964).  These volcanic rocks are associated with the 
Pliocene-to-Pleistocene Cerros del Rio basalt field, east of the Rio Grande.  Rocks from this field 
have been dated at 4.6 to 2.0 million years old (Gardner et al., 1986) and the youngest lava flows 
occurred between 1.5 and 1.13 million years ago.  Part of this volcanic field is also known as 
basaltic rocks of Chino Mesa (Griggs and Hem, 1964).  The top of the main aquifer beneath 
LANL is locally within this section of basaltic rocks. 
 
In the subsurface beneath much of the Pajarito Plateau and in outcrops in many of the canyons, 
the Otowi Member of the Bandelier Tuff underlies the Tshirege Member (Griggs and Hem, 1964).  
The Otowi Member is mostly a nonwelded ash-flow tuff (ignimbrite) that was erupted from the 
Jemez Mountains approximately 1.5 million years ago (Spell et al., 1990).  It is highly porous, 
poorly indurated, and composed of multiple flow units.  Cooling joints are typically absent in 
outcrops because of relatively low emplacement temperatures and the lack of induration.  
Generally the Guaje Pumice Bed occurs at the base of the Otowi Member.  The Guaje consists 
of sorted pumice fragments that average from 0.8 to 1.6 inches in size (Crowe et al., 1978).  An 
interbedded sequence of rhyolitic tuffs and sediments commonly occurs between the Otowi and 
Tshirege Members of the Bandelier Tuff.  The rhyolitic tuffs were erupted between 1.5 and 
1.2 million years ago, predominantly from the Cerro Toledo domes in the northeastern Jemez 
Mountains (Heiken et al., 1986).  Beneath the Pajarito Plateau, the sediments are epiclastic 
sands and sandy gravels that resemble Puye Formation fanglomerates lithologically.  Deposits in 
this interval at LANL have sometimes been referred to as "Tsankawi pumice" or the "Tsankawi 
member." 
 
The Tshirege Member of the Bandelier Tuff is the most widespread rock unit on the Pajarito 
Plateau (Griggs and Hem, 1964).  The Tshirege was erupted from the Valles caldera about 
1.13 million years ago (Spell et al., 1990).  It is composed of multiple flow units of crystal-rich 
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ignimbrite, which displays significant variations in welding and alteration, both in a single 
stratigraphic section and with varying distance from the caldera.  To the west, individual units 
tend to be thicker and more welded.  Flow units are locally separated by volcanic surge deposits 
of well-sorted, fine-grained, cross-bedded crystal and pumice fragments.  Vapor-phase alteration 
occurs in much of this unit.  Often, the base of the Tshirege is marked by 1.5 to 10 ft of bedded, 
unconsolidated, pumice-rich ash-fall tuff of Tsankawi pumice (Bailey et al., 1969; Crowe et al., 
1978).  In ash-flow tuffs, cooling joint spacing varies primarily with the thickness of the unit, 
emplacement temperature, substrate temperature, and topography.  Joint density tends to be 
greatest in welded tuff and least in nonwelded tuff.  Hydraulic conductivities are generally 
greatest in the fractured, welded parts of ash-flow tuffs and least in the nonwelded parts (Crowe et 
al., 1978). 
 
2.2.4.2.2 Structural Geology 
The Pajarito fault system forms the western margin of the Española basin.  This fault system 
exhibits Holocene movement and historic seismicity (Gardner and House, 1987; Gardner et al., 
1990).  The fault system is made up of over 65 miles of mapped fault traces.  It connects with 
regional structures that extend at least as far as Cochiti to the south and Taos to the northeast 
(Gardner and House, 1987). 
 
Within Los Alamos County, the Pajarito fault system consists of a number of active or potentially 
active faults, including the Pajarito, Rendija Canyon, and Guaje Mountain faults (Figure 2-16).  
The Pajarito fault is a zone of faulting that is greater than 0.25 mile wide.  Its major scarp forms 
the western boundary of LANL.  Near the southwestern corner of LANL's boundary, the major 
scarp of the Pajarito fault is over 410 ft high in rocks about 1 million years old.  Movement on this 
fault segment is normal-oblique.  The eastern side of the fault is relatively downdropped.  Where 
exposed north of Los Alamos Canyon, the Rendija Canyon and Guaje Mountain faults are 
characterized by zones of gouge and breccia ranging from 100 to 150 ft wide.  The Rendija 
Canyon and Guaje Mountain faults produce visible offsets of stratigraphic horizons; both are 
dominantly normal-oblique faults whose west sides are downdropped.  Some strike-slip 
movements on the Guaje Mountain fault segment have been noted (Wachs et al., 1988; Aldrich 
and Dethier, 1990; Gardner et al., 1990).  The youngest movements on the Guaje Mountain fault 
have been constrained between roughly 4,000 and 6,000 years (Gardner et al., 1990).  
Displacement on the Guaje Mountain and Rendija Canyon faults apparently decreases south of 
Los Alamos Canyon, where narrow zones of faulting are replaced by over 300-ft-wide zones of 



 

TA-16 Replacement Pages 2-16 April 15, 1996 
Revision 2.1 

intense brecciation and fracturing superimposed on the network of cooling joints in the Bandelier 
Tuff (Vaniman and Wohletz, 1990). 
 
A variety of data have been integrated to produce structure contour and paleogeologic maps of 
the pre-Bandelier Tuff surface beneath the Pajarito Plateau (Dransfield and Gardner, 1985).   
These maps indicate that subsurface rock units are cut by a series of down-to-the-west normal 
faults.  However, the overlying Bandelier Tuff is not obviously displaced by these buried faults.  
Detailed fracture studies have shown that fracture abundances and apertures increase in the 
Bandelier Tuff over some of the buried fault projections (Vaniman and Wohletz, 1990). 
 
2.2.5 Ground Water 
In the Los Alamos area, ground water occurs in three modes:  (1) water in shallow alluvium in 
some of the larger canyons; (2) as perched water (a ground-water body above a less permeable 
layer that separates it from the underlying main aquifer by an unsaturated zone); and (3) the main 
aquifer of the Los Alamos area. 
 
Alluvium in canyons that head on the Pajarito Plateau is relatively fine-grained and consists of 
clays, silts, sands, and gravels derived from the Bandelier Tuff.  Saturated hydraulic conductivity 
of the alluvium ranges from 10-2 centimeters per second (cm/s) for sand to 10-4 cm/s for silty 
sand (Abeele et al., 1981).  Ephemeral runoff in some canyons infiltrates the alluvium until 
downward movement is impeded by the less permeable tuff and sediments.  The impeded 
movement results in a buildup of a shallow alluvial ground-water body.  The horizontal and 
vertical extent of the alluvial water is limited through depletion by evapotranspiration and by limited 
movement into the underlying rocks (Purtymun et al., 1977).  The limited saturated thickness and 
extent of the alluvial ground water preclude its use as a viable source of municipal and industrial 
supply to LANL and the surrounding community. 
 
Perched ground-water bodies occur at intermediate depths in the conglomerates and basalts 
beneath the alluvium in portions of Pueblo, Los Alamos, and Sandia Canyons.  Depth to perched 
water ranges from about 90 ft in the midreach of Pueblo Canyon to about 450 ft in lower Sandia 
Canyon.  Water from the Pueblo Canyon perched aquifer discharges at Basalt Spring in lower 
Los Alamos Canyon.  Recent tritium measurements of intermediate depth perched ground water 
from four locations in Pueblo and Los Alamos Canyons indicate that recharge to these depths has 
occurred during the last several decades (Gallaher, 1995). 
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The only aquifer of the Pajarito Plateau capable of providing a large-scale municipal and industrial 
water supply is in rocks of the Santa Fe Group and Puye Formation.  The upper surface of this 
aquifer rises westward from the Rio Grande through the Santa Fe and into the lower part of the 
Puye beneath the central and western parts of the plateau (Figure 2-17).  The exact source of 
recharge to the main aquifer is unknown.  Three sources of recharge have been suggested by 
Cushman (1965):  infiltration of runoff in canyons, underflow from the Valles caldera through the 
Tschicoma Formation, and infiltration on mesas.  A large quantity of hydrologic, structural, and 
geochemical data indicate, however, that the caldera may not serve as an appreciable source of 
recharge to the main aquifer (Conover et al., 1963; Griggs and Hem, 1964; Goff, 1991).  
Furthermore, natural recharge through undisturbed Bandelier Tuff on the mesa tops is believed to 
be insignificant (Purtymun and Kennedy, 1971; Kearl et al., 1986).  Limited data exist to support 
an evaluation of canyon runoff and alluvial water as a recharge source.  Recent work using 
tritium and carbon-14 as hydrologic tracers indicates that some downward movement of moisture 
occurs beneath the canyons (LANL, 1993b; LANL, 1994a) and that some recharge has occurred 
at three locations (i.e., Los Alamos, Mortandad, and Pueblo Canyons) over the last four decades 
(Gallaher, 1995).  Investigations are continuing to further evaluate the possible pathways for 
tritium movement toward the main aquifer.  Water-level elevations suggest that ground water 
flows from the Jemez Mountains east and east-southeast toward the Rio Grande, where a part is 
discharged into the river through seeps and springs (Purtymun et al., 1980) (Figure 2-17).  It is 
inferred that major recharge occurs from the west because the piezometric surface slopes 
downward to the east.  The ground-water flow rate ranges from 20 feet per year (ft/yr) in the 
Tesuque Formation to 345 ft/yr in the more permeable Puye (Purtymun, 1984). 
 
Figure 2-17 shows contours drawn to depict the piezometric surface of the main aquifer.  The 
hydraulic gradient of the aquifer averages about 60 to 80 ft per mile within the Puye but increases 
to 80 to 100 ft per mile along the eastern edge of the plateau as the water enters the Santa Fe.  
The depth to the water table under LANL ranges from about 600 to 1,200 ft.  The wells in the 
main aquifer near the Rio Grande exhibit artesian conditions. 
 
As expected, wells completed in the high permeability sediments and volcanics of the Santa Fe 
Group and Puye Formation are very productive.  Wells located in the eastern well field, which 
penetrates about 1,600 ft of the fine-grained sediments of the Santa Fe, yield an average of 
500 gallons per minute (gpm) with a specific capacity of 8 gpm per foot of drawdown.  Wells in 
the central part of the plateau, which are completed in the Puye and coarser sediments of the 
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Santa Fe, are higher yielding and average 1,000 gpm, with a specific capacity of about 35 gpm 
per foot of drawdown. 
 
Water-balance calculations for the LANL area indicate that the annual evapotranspiration rate 
exceeds the annual precipitation rate.  Additionally, field investigations have shown that infiltration 
of precipitation into the Bandelier Tuff is essentially zero.  At depths below 10 ft, the volumetric 
moisture content of the tuff at LANL varies from about 4 to 6 percent on the mesas and from 
approximately 6 percent to saturation in the canyons with perched aquifers.  In canyons where no 
perched aquifers are present, the volumetric moisture content of the tuff at depths below ten feet 
ranges from about 4 to 10 percent.  If sufficient moisture is present to permit migration of 
moisture, unsaturated flow would be the predominant mechanism of movement in the Bandelier 
Tuff.  If insufficient moisture is present, vapor-phase transport appears to be the predominant 
mechanism of movement. 
 
Ground-water Monitoring [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, Subpart V, 
264.90(a)] 

Requirements for ground-water monitoring and protection specified in 20 NMAC 4.1, Subpart IX, 
270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), apply to owners and operators of the 
following "regulated units" only:  surface impoundments, waste piles, land treatment units, and 
landfills.  This permit application addresses open burn areas and a container storage area, which 
are not subject to 20 NMAC 4.1, Subpart IX, 270.14(c). 
 
2.3 TRAFFIC PATTERNS [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
2.3.1 General 
The rugged topography of alternating mesas and canyons present at LANL limits traffic circulation 
to only a few major arterial roads.  A total of 85 miles of paved roads are present within LANL 
(Pan Am World Services Inc., 1986).  The major roads are shown on Figure 2-8.  There are 
19 miles of highway, 22 miles of TA access roads, and 44 miles of roads in LANL's TAs. 
 
The main access route to LANL is State Road 502 (formerly State Road 4).  The majority of 
traffic to LANL approaches from the east on State Road 502.  Alternate access routes are 
available from the south on State Roads 4 and 501 (West Jemez Road). 
 
The pattern of east-west trending canyons at LANL prohibits north-south automobile travel in 
nearly all portions of LANL, with the exception of Diamond Drive.  Los Alamos Canyon is 
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spanned at Diamond Drive by an 820-foot-long steel-arch bridge that was completed in 1951.  
This bridge provides the main access between LANL facilities located on either side of Los 
Alamos Canyon. 
 
Currently, over 12,000 people are employed at LANL (including full-time, part-time, and casual 
LANL personnel and subcontractors).  Roughly 4,000 people commute to LANL daily from 
communities outside Los Alamos County.  
 
2.3.2 Waste Collection Areas and Routes of Travel 
The areas of waste collection and routes of travel for the TA-16 open burn and container storage 
operations are shown on Figures 2-8 through 2-10. 
 
2.3.3 Traffic Volumes 
According to a 1991 traffic study, the peak traffic periods are between 7:15 and 8:15 a.m., 12:20 
and 1:20 p.m., and 4:25 and 5:25 p.m. (Los Alamos County, 1991).  The 1991 traffic study was 
limited to the intersection of Diamond Drive and Trinity Drive, just north of the TA-3 area.  
Consequently, the data presented in the study should reflect the existing traffic conditions in the 
TA-3 area at LANL.  TA-3 will typically have higher vehicular volumes than the rest of LANL; thus, 
this study provides a conservative estimate of facilitywide traffic volumes.  Maps from the cited 
study depicting vehicular traffic-count movements at the intersection of Diamond and Trinity 
Drives are included in Appendix B.  Based on the 1991 traffic study, the Diamond Drive and 
Trinity Drive intersection had a volume of 2,269 vehicles from 7:15 to 8:15 in the morning and 
2,096 from 4:25 to 5:25 in the afternoon.  The count is biased low since the northbound traffic 
from Diamond Drive turning east onto Trinity Drive was not tallied during this study.  In addition, 
the count is biased low due to alternate routes being used while the Los Alamos Canyon bridge 
was being widened and improved. 
 
Data from a traffic count conducted at the same intersection in September 1992 are also included 
in Appendix B (Los Alamos County, 1992).  The traffic volume from 7:15 to 8:15 in the morning 
was 3,047 vehicles.  From 4:30 to 5:30 in the afternoon, the volume was 3,313 vehicles.  The 
traffic volumes from Diamond Drive turning east onto Trinity Drive was tallied in the 1992 study 
whereas it was not fully tallied in the 1991 study. 
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2.3.4 Traffic Control Signals 
Sitewide traffic flow at LANL is controlled by traffic lights, stop signs, and yield signs.  Traffic 
lights are in place at all major intersections.  Traffic signs are used at "T" intersections throughout 
LANL.  Access to the high-security TAs is controlled by security guards and is restricted to 
vehicles having specific identification.  Only personnel having appropriate security clearance and 
identification or escorted visitors are allowed access to the secured TAs.  Vehicles and personnel 
entering these TAs are subject to periodic search by security personnel. 
 
Figures 2-9 and 2-10 show the major roads and traffic signals in the vicinity of TA-16-88 and the 
TA-16 burn ground. 
 
2.3.5 Road Load-Bearing Capacity 
Roads at LANL carrying the greatest traffic volumes include Diamond Drive, Pajarito Road, and 
East and West Jemez Roads.  These roads were constructed with a 10-inch-thick base overlain 
with a 5-inch-thick asphaltic concrete surface.  They were designed and built in conformance with 
American Association of State Highway Transportation Officials (AASHTO) specification HS-20.  
This specification is intended to accommodate truck loading capacities of 32,000 pounds per axle. 
 Roads within TAs are generally two-lane roads with asphalt surfaces.  Roads within TA-16 were 
designed and constructed to meet AASHTO standards. 
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 3b.0  WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY OPEN BURNING AT 
 TECHNICAL AREA 16 
 
This waste analysis plan (WAP) presents information on the chemical and physical nature of 
Resource and Conservation and Recovery Act (RCRA)-hazardous high-explosive (HE) waste 
treated at Los Alamos National Laboratory (LANL).  The waste analysis information contained 
herein is specific to thermal treatment by open burning (OB) (see List of Definitions) at Technical 
Area (TA) 16.  Waste analysis requirements are specified in the New Mexico Administrative 
Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(b)(2); in 20 NMAC 4.1, 
Subpart V, 264.13, "General Waste Analysis"; and in 20 NMAC 4.1, Subpart VIII, 268.7, "Waste 
Analysis and Recordkeeping."  The content of this WAP generally follows the guidance provided 
in "Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Wastes, A 
Guidance Manual" (U.S. Environmental Protection Agency [EPA], 1994b); and in "RCRA Part B 
Permit Writers' Guidance Manual for Department of Defense Open Burning/Open Detonation 
Units" (U.S. Army Environmental Hygiene Agency [AEHA], 1987). 
 
This WAP is organized as follows.  Section 3b.1 includes a facility description, information on 
RCRA-hazardous HE waste-generating processes and activities, identification of 
RCRA-hazardous HE waste managed, and associated RCRA-hazardous HE waste treatment 
units.  Section 3b.2 presents waste parameters, including the criteria and rationale for selection.  
Section 3b.3 includes requirements for the characterization of RCRA-hazardous HE waste.  
Section 3b.4 addresses special procedural requirements, including procedures to ensure 
compliance with land disposal restriction (LDR) requirements. 
 
3b.1 FACILITY DESCRIPTION 
LANL is located in Los Alamos County in north-central New Mexico.  It is approximately 60 miles 
north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  LANL, which is divided into 
49 TAs, and the associated residential and commercial areas of Los Alamos County are situated 
on the Pajarito Plateau.  The principal mission of LANL includes the research, design, 
development, and analysis of weapons components for the nation's nuclear arsenal; supporting 
research programs; energy research and environmental missions; and environmental 
management programs.  LANL is owned by the U.S. Department of Energy (DOE) and is 
operated jointly by DOE and the University of California. 
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3b.1.1Facility Waste-Generating Processes, Activities, and Identification of RCRA Hazardous 
Wastes Managed 

RCRA-hazardous HE waste is generated at LANL primarily from research and development 
activities, as a result of decontamination and decommissioning, and from environmental 
restoration (ER) activities.  Table 3b-1 provides a summary of available information on 
RCRA-hazardous HE waste treated by OB at LANL, including brief waste descriptions, 
waste-generating processes, generating locations, the characterization basis for hazardous waste 
designation (i.e., process knowledge and/or analysis), potential EPA Hazardous Waste 
Number(s), potential hazardous constituents in and/or characteristics of the waste, and regulatory 
limits.  WX-3, 12.1.0 references ESA SOP WX-3, 1.1.0, which includes a list of allowable 
Explosives that may be treated by OB at the TA-16 burn ground are listed in Engineering Science 
and Applications (ESA) standard operating procedures (SOP), included as examples in 
Appendices C through J of this document. 
 
3b.1.1.1  Homogeneous RCRA-Hazardous HE Waste 
Homogeneous (i.e., uniform composition) RCRA-hazardous HE wastes treated by OB at LANL 
are described generally in the following paragraphs. 
 
HE-Contaminated Water with Solvent 
HE-contaminated water with solvent is generated at TA-9 and TA-16.  This waste consists 
primarily of water and solvent from laboratory analysis and/or solvents from HE processing. 
 
HE-Contaminated Spent Solvent Waste 
Spent solvent waste is generated at TA-9 and TA-16.  This waste consists of spent solvents used 
to dissolve HE and polymers and spent solvents from laboratory analysis. 
 
HE-Contaminated Water 
HE-contaminated water is generated at TA-9, TA-11, TA-16, TA-22, and TA-40, primarily from 
pressure-washing walls, equipment, and floors and from water-cooled HE-machining operations. 
 
HE-Contaminated Used Oil 
HE-contaminated used oil is generated at TA-9 and TA-16 from hydraulic presses and lubrication 
systems associated with HE-machining operations. 
 
Solid and Scrap HE 
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Solid HE is generated at TA-9, TA-11, TA-16, TA-28, TA-37, and TA-40 from HE preparation.  It 
consists of off-specification or obsolete HE.  Scrap HE is generated at TA-9 and TA-16 the same 
TAs from machining and forming processes. 
 
HE-Contaminated Environmental Restoration Soil and Debris 
ER soil and debris potentially contaminated with HE is generated at LANL from remedial activities, 
including investigation-derived waste. 
 
HE-Contaminated Commercial Chemical Products 
HE-contaminated commercial chemical products may be generated at various TAs throughout 
LANL that manage HE.  This waste may consist of spilled or off-specification unused commercial 
chemical products potentially contaminated with HE. 
 
Wastewater Treatment Sludge from HE Processing 
Wastewater treatment sludge from HE processing is generated at TA-16-401 and TA-16-406.  
HE-contaminated water with solvent and HE-contaminated water is are poured into a filter vessel, 
which separates the liquid to form a sludge. 
 
Spent Carbon From the Treatment of HE-Contaminated Wastewater 
Spent carbon from the treatment of HE-contaminated wastewater is generated at TA-16-363288.  
This carbon is in the form of spent filters from the Experimental Treatment Facility. 
 
3b.1.1.2  Heterogeneous RCRA-Hazardous HE Waste 
Heterogeneous (i.e., dissimilar or diverse composition) RCRA-hazardous HE wastes treated by 
OB at TA-16 are described generally in the following paragraphs. 
 
HE-Contaminated Waste Trash 
HE-contaminated waste trash is generated at TA-9, TA-11, TA-16, TA-22, TA-37, and TA-40, and 
may include solvent-contaminated discarded paper, glassware, tools, wood, and other waste trash 
from HE-processing activities, ER activities, plastic forming, and from general office and 
laboratory use. 
 
HE-Contaminated Equipment 
HE-contaminated equipment is generated at TA-9, TA-11, and TA-16, TA-22, and TA-40 and 
includes discarded, noncombustible equipment and material from HE-processing areas. 
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HE-Contaminated Waste Rags and Wipes 
HE-contaminated waste rags and wipes are generated at TA-9, and TA-16, TA-22, and TA-40.  
This waste includes solvent soaked rags and wipes used at HE-processing areas (e.g., hydraulic 
press operations, laboratory analysis, or other miscellaneous uses). 
 
HE-Contaminated Liquid Acids, Bases, and/or Inorganic Salts 
Liquid acids, bases, and/or inorganic salts are generated at TA-9.  This waste may consist of 
materials used as titrates, solvents, cleaning fluids, and/or materials from hydrolysis research. 
 
3b.1.2 Description of OB Units 
The OB thermal treatment unit and subunits at TA-16 are currently operating under RCRA interim 
status.  The subunits include: 
 
 •TA-16-387 Flash Pad 
 •TA-16-388 Burn Pad (to be converted to Flash Pad 388/Burn Tray 388) 
 •TA-16-394 Burn Tray 
 •TA-16-399 Burn Pad 
 •TA-16-401 Filter Vessels 
 •TA-16-406 Filter Vessels 

 
Flash Pad 388 and Burn Tray 388 will be used to treat waste types formerly treated at Flash 
Pad 387 (except for MDA P waste) and Burn Tray 394.  Flash Pad 387 will undergo closure 
following closure activities at MDA P and approval of Flash Pad 388 operations.  Burn Tray 394 
will undergo closure after operations conducted there are relocated to Burn Tray 388 and Burn 
Tray 388 is approved for use. 
 
RCRA-hazardous HE waste is not stored at the OB thermal treatment unit at TA-16.  Information 
on the design features of and operations at the OB thermal treatment units on this unit and 
associated subunits is available in other sections of this permit application. LANL's "RCRA Part A 
Permit Application for Mixed Waste," Revision 2.0 (LANL, 1994b) and in LANL's "RCRA Part B 
Permit Application," Revision 4.1 (LANL, 1988). 
 
3b.2 WASTE PARAMETERS [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
A detailed chemical and physical characterization based solely on process knowledge will be 
performed prior to thermal treatment of RCRA-hazardous HE waste, as required by RCRA.  
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Parameter selection and waste characterization of HE waste is based solely on process 
knowledge due to the potential safety problems associated with management of this material, the 
lack of laboratory capability for chemical analysis of HE waste, and the fact that the EPA manual 
titled "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (EPA, 
1992a) has no applicable required methodology for characterization of HE waste.  Process 
knowledge provides complete and adequate characterization for the safe and compliant treatment 
of HE waste by OB.  Waste parameters will be selected to ensure that this characterization will 
contain all information necessary to properly treat waste in accordance with RCRA general facility 
standards and LDR requirements.  Characterization will be performed using the procedures 
described in Section 3b.3. 
 
3b.2.1Proposed Characterization Parameters and Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(1), and Subpart IX, 270.14(b)(2)] 

Proposed parameters, characterization methods, and rationale for RCRA-hazardous HE waste at 
LANL are summarized in Table 3b-2.  The parameters listed in Table 3b-2 were selected based 
on process knowledge for the various homogeneous and heterogeneous waste forms described 
in Section 3b.1.1. 
 
3b.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters were selected to characterize RCRA-hazardous HE waste in 
conformance with RCRA regulatory requirements.  These parameters are based on knowledge 
of raw materials and physical/chemical processes of waste-generating activities, and may be 
supported by limited analytical results.  The rationale for the selected parameters are identified in 
Table 3b-2. 
 
3b.3 CHARACTERIZATION OF HE WASTE 
RCRA hazardous HE wastes generated by testing and experiments are readily characterized by 
process knowledge.  This is primarily because the composition and reactive characteristics of 
these materials are well documented.  Established HE must have fairly consistent chemical 
composition for successful experimental usage.  Off-specification HE has the same composition 
as product HE.  In addition, only allowable explosive material and/or experimental 
explosives/components (refer to Appendix D, ESA SOP WX-3, 1.1.0) are used at LANL by the 
Engineering Sciences and Applications (ESA), Dynamics Testing (DX), and Materials Science and 
Technology (MST) Divisions. 
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If plans are made to treat a RCRA-hazardous HE waste that has not previously been treated by 
OB, LANL will collect enough information to effectively characterize this waste stream and 
document the characterization prior to initiating the treatment process. 
 
3b.3.1Waste Profiling System [20 NMAC 4.1, Subpart V, 264.13(a)(3), 264.13(b)(4) and (5), and 

Subpart IX, 270.14(b)(2)] 

In an effort to maintain detailed and accurate waste characterization information, LANL's 
Hazardous and Solid Waste Group (ESH-19) and the Chemical Science and Technology (CST) 
Division use a generator waste-profiling program.  RCRA-hazardous HE waste is characterized 
using process knowledge, which is provided by individual waste generators on LANL's Waste 
Profile Form (WPF).  The WPF is described in detail below and in LANL's Administrative 
Requirement 10-9, "Waste Profile Form."  The waste-profiling effort requires each waste 
generator to provide a detailed written description of the waste on a standardized WPF (Figure 
3b-1).  The waste description can be based on generator process knowledge (as is the case for 
RCRA-hazardous HE waste), the use of appropriate Material Safety Data Sheets (MSDS), and/or 
the results of a chemical/physical analysis of the specific waste.  By completing the WPF, waste 
generators supply information that allows for proper management of RCRA-hazardous HE waste. 
 Specific waste information requested on the WPF includes: 
 
 •Point of generation 
 •Method of characterization 
 •Waste categories 
 •Waste description 
 •Waste origination 
 •Classification of radioactivity 
 •Presence of toxic metals and an estimate of concentration 
 •Presence of organic compounds and an estimate of concentration 
 •Identification of hazardous constituents 
 •Identification of hazardous characteristics. 

 
A correctly completed WPF contains enough data to allow ESH-19 to classify the waste as either 
non-RCRA-regulated waste, RCRA-regulated solid waste (i.e., regulated under RCRA Subtitle D), 
RCRA-regulated hazardous waste (i.e., regulated under RCRA Subtitle C), or radioactive waste.  
These four waste classifications are each divided into categories that further distinguish specific 
wastes.  For example, RCRA-regulated hazardous waste is categorized as ignitable, reactive, 
corrosive or toxicity characteristic, and any additional chemical constituents must be listed.  For 
radioactive waste, activation products, fission products, transuranic radionuclides contamination 
type, and other general information serves to distinguish specific wastes.  These categories are 
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identified on the WPF.  By associating a waste with an individual category, ESH-19 can 
accurately classify the waste and assign it the appropriate EPA Hazardous Waste Number(s).  
The accuracy of information provided on the WPF as well as the resulting waste classification is 
reviewed by ESH-19 and CST.  Ultimately, the waste profile can be used by CST to determine 
the proper procedures for management of the waste.  This information, combined with 
TA-specific SOPs regarding the constituent concentrations of allowable explosives, serves to 
adequately characterize RCRA-hazardous HE waste prior to treatment. 
 
All waste generators must certify, based on their knowledge of the waste, that the information on 
the WPF is complete and accurate.  Knowingly providing false information can result in 
administrative action by LANL. 
 
The WPF must be completed prior to any waste treatment, storage, or disposal.  Waste 
generators must provide new profiles when a process change results in a change in waste 
composition or when a new waste is generated; otherwise, WPFs are reevaluated annually 
pursuant to 20 NMAC 4.1, Subpart V, 264.13(b)(4). 
 
3b.3.2Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2) and 264.13(b)(5), and 

Subpart IX, 270.14(b)(2)] 

The physical and chemical nature of RCRA-hazardous HE waste forms (e.g., debris, equipment, 
and instruments) makes the collection of representative samples impractical, difficult, and 
dangerous.  Dangers to human health and the environment associated with unnecessary 
handling of HE wastes combined with the lack of analytical laboratories capable of accepting and 
analyzing HE waste restrict extensive sampling and analysis activities.  Due to these constraints, 
process knowledge alone is adequate to characterize RCRA-hazardous HE wastes at LANL.  In 
addition, difficulty arises from several factors, some of which include:  waste streams that contain 
disparate elements; large objects cannot be made to fill standard size sample containers; 
disparate elements may need to be segregated into similar forms; and laboratories may not have 
the capability to sample large objects (EPA, 1992b). 
 
According to EPA guidance, acceptable knowledge is broadly defined to include process 
knowledge, waste analysis data, and/or facility records of analysis (EPA, 1994b).  Process 
knowledge is described in 20 NMAC 4.1, Subpart V, Section 264.13(a)(2), as data developed 
under Subpart II, and existing published or documented data on a specific hazardous waste or on 
hazardous waste generated from similar processes.  Waste analysis data include 
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concentration(s) of RCRA-regulated constituents and/or results of tests for hazardous 
characteristics.  These data are used to determine whether wastes are RCRA-regulated and to 
determine LDR status.  Facility records of analysis performed before the effective date of RCRA 
regulations will be used with caution.  These analytical results must be accurate and applicable to 
the specified waste and should be supplemented with other existing information (e.g., published 
data).  Examples presented in the EPA guidance as to when application of acceptable knowledge 
may be appropriate include: 
 
 •Wastes containing hazardous constituents from specific processes that are well 

documented, such as F-listed and/or K-listed waste code descriptions. 
 
 •Wastes consisting of discarded unused commercial chemical products, reagents, or 

chemicals of known physical and chemical constituents.  Several of these fall into the 
P-listed and U-listed categories.  

 
 •Wastes containing heterogeneous materials, where the physical nature of the waste does 

not lend itself to taking a representative sample (e.g., laboratory trash and construction 
debris with surface contamination) (EPA, 1994b). 

 
At LANL, waste generators will obtain, assemble, and prepare the acceptable knowledge 
documentation available for each waste stream in a separate auditable file or maintain a waste 
stream reference file that identifies the acceptable knowledge documents and their locations.  
The acceptable knowledge documentation must be explicitly relevant and traceable to a waste 
type and must not be merely a list of information sources for a particular operation and waste.  
There are many sources of applicable documentation at LANL that may be used to substantiate 
acceptable knowledge for a specific waste stream.  Examples of documentation that may be 
used include the following: 
 
 •Process design documents (e.g., Title II Design). 
 
 •Preliminary and final safety analysis reports, unreviewed safety question determinations, and 

technical safety requirements. 
 
 •SOPs and detailed operating procedures, which can include lists of raw materials or 

reagents, describe the process/experiment that uses the materials, and describe the 
wastes generated and how the wastes are handled. 

 
 •Waste packaging logs. 
 
 •Test plans or research project reports that describe the reagents and other raw materials 

used in an experiment. 
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 •Site databases (e.g., chemical inventory database for Superfund Amendments and 

Reauthorization Act Title III requirements). 
 
 •Information from site personnel (e.g., documented interviews). 
 
 •Standard industry practice documents (e.g., vendor information). 
 
 •Industry reports on a similar process can be useful when there is a clear connection between 

the LANL process/experiment and the industry's similar process/experiment. 
 
 •Analytical data from studies of common industry processes that are similar to LANL 

processes.  These data can be used to identify the constituents in a specific "similar" 
process waste stream and to determine the regulatory status of the waste. 

 
 •MSDSs, product labels, and other product package information. 
 
 •Documented visual inspections to confirm or identify the physical characteristics and 

packaging of a waste.  
 
 •Laboratory notebooks that detail the research processes and raw materials used in an 

experiment. 

 
3b.3.3 Sampling and Analysis for RCRA-Hazardous HE Waste 
The inherent nature of most RCRA-hazardous HE waste streams makes sampling and analysis 
dangerous.  Only very limited types of sampling and analysis may be conducted safely (e.g., 
HE-contaminated wastewater and slurries may be tested at an on-site laboratory at LANL to 
confirm the presence and relative concentrations of HE in these waste forms).  This analysis is 
done by high-performance liquid chromatography, EPA Test Method M8330.  Due to the possible 
handling dangers associated with HE and reactive waste materials, LANL will rely on process 
knowledge to characterize these wastes.  LANL personnel routinely use established HE products 
of consistent chemical composition for research.  Historically, HE waste materials have 
successfully undergone thermal treatment by OB with no additional or alternative procedures 
required.  Reevaluation of a HE waste will occur if different raw materials (different formulation) 
are used in the product HE. 
 
If plans are made to treat a waste that has not previously been treated by OB, LANL will collect 
enough information to effectively characterize this waste stream prior to initiating the treatment 
process. 
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Changes in waste-generating processes will be verified through an annual recharacterization 
evaluation.  In addition, if the newly generated waste is of a different composition or if waste 
verification inspections indicate a discrepancy between the waste and its WPF, the process 
knowledge will be reevaluated. 
 
3b.3.4 Sampling and Analysis of Ash Generated by OB 
Ash generated as the result of thermal treatment by OB is analyzed for toxicity characteristic 
barium (D005) prior to disposal.  Ash generated from any waste stream which contains listed 
hazardous waste is considered "derived from" waste and is sent to a permitted treatment, storage, 
or disposal facility for proper disposal.  A summary of waste characterization techniques for ash 
generated by OB is included in Table 3b-3. 
 
3b.4 SPECIAL PROCEDURAL REQUIREMENTS 
Additional waste management requirements that are specific to ignitable, reactive, and 
incompatible wastes, as well as in compliance with LDR, are described below. 
 
3b.4.1Procedures for Ignitable, Reactive, and Incompatible Wastes [20 NMAC 4.1, Subpart V, 

264.17] 

LANL personnel will take all precautions necessary to prevent accidental ignition or reaction of 
ignitable and/or reactive waste managed at TA-16.  All wastes treated by OB at LANL are 
ignitable, reactive, or both.  Therefore, LANL will rely on SOPs for specific safety and handling 
procedures associated with the treatment of HE waste. 
 
3b.4.2Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, Subpart VIII, 

268.7(a) and 268.7(b)(3), (4), and (5)] 

In accordance with the LDR regulations specified in 20 NMAC 4.1, Subpart VIII, Part 268, 
Subpart D, treatment standards are expressed in two ways:  (1) as constituent concentrations in 
the waste (from either an extract of the waste, as determined by the toxicity characteristic leaching 
procedure, or from the total volume of the waste, referred to as total waste analysis) or (2) as 
specified treatment technologies.  Wastes that must meet concentration-based treatment 
standards prior to disposal will be evaluated to determine if applicable constituent concentration 
levels have been attained.  This will be accomplished by testing the ash generated from the OB 
process, or by using acceptable knowledge (EPA, 1994b).  For example, ash accumulated after 
the thermal treatment of a waste stream that contained a listed hazardous waste is handled as a 
"derived from" waste and sent off-site to a permitted hazardous waste treatment facility.  Testing 
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will be conducted only to certify that a waste meets LDR treatment standards.  If a waste meets 
applicable LDR treatment standards based on acceptable knowledge, then testing to certify LDR 
compliance is not necessary.  HE waste (i.e., ignitable and/or reactive) has a specified treatment 
technology of deactivation; therefore, verification through analysis is not necessary.  All 
HE-contaminated waste must be treated by OB following specific SOPs.  HE-contaminated 
equipment and material is inspected after the flash period and certified to be adequately treated 
by a Certifying Agent.  All certification documentation and any analytical results completed in 
support of LDR requirements will be retained within the facility operating record. 
 
Any wastes that are determined through analysis to meet treatment standards as specified in 
20 NMAC 4.1, Subpart VIII, Part 268, Subpart D, will be land disposed in a permitted facility 
without further treatment.  An LDR notification form (Figure 3b-2), including all analytical records 
to support the notification, will be prepared and will accompany the shipment of waste to the 
receiving facility. 
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 Table 3b-2 
 
 Parameters, Characterization Methods, and Rationale for 
 RCRA-Hazardous High Explosive (HE) Waste 
 

Waste Description Parametera Characterization 
Method 

Rationale 

Homogeneous Wastes 
HE-contaminated 
water with solvent 

-Reactivity 
-Resource 

Conservation and 
Recovery Act 
(RCRA)-regulated 
organics 

-Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

-Determine the presence 
of K- and F-listed 
wastes from 
non-specific sources 

HE-contaminated 
spent solvent waste 

-Reactivity 
-RCRA-regulated 

organics 

-Acceptable 
knowledgeb 

-Determine characteristic 
for ignitability and 
reactivity 

-Determine toxicity 
characteristic 

-Determine the presence 
of F-listed solvents 

HE-contaminated 
water 

-Reactivity -Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

-Determine the presence 
of K-listed waste from a 
non-specific source 

HE-contaminated 
used oil 

-Reactivity -Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

Solid and scrap HE -Reactivity -Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

HE-contaminated 
environmental 
restoration (ER) soil 
and/or debris 

-RCRA-regulated 
organics 

-Reactivity 
 

-Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

-Determine toxicity 
characteristic 

-Determine the presence 
of K- and F-listed 
wastes from 
non-specific sources 

HE-contaminated 
commercial chemical 
products 

-RCRA-regulated 
organics 

-Reactivity 

-Acceptable 
knowledgeb 

-Determine the presence 
of U-listed wastes 



 Table 3b-2 (Continued) 
 
 Parameters, Characterization Methods, and Rationale for 
 RCRA-Hazardous High Explosive (HE) Waste 
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Homogeneous Wastes (Continued) 
Wastewater 
treatment sludges 
from the processing 
of HE 

-Reactivity -Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

Spent carbon from 
the treatment of 
HE-contaminated 
wastewater 

-RCRA-regulated 
organics 

-Reactivity 

-Acceptable 
knowledgeb 

-Determine the presence 
of K- and F-listed 
wastes 

Heterogeneous Wastes 
Solvent/HE-contamin
ated waste, may 
include paper, 
glassware, tools, and 
other waste 
contaminated with 
solvents 

-Reactivity 
-RCRA-regulated 

organics 

-Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

-Determine the presence 
of F-listed solvents 

HE-contaminated 
equipment 

-Reactivity -Acceptable 
knowledgeb 

-Determine characteristic 
for reactivity 

HE-contaminated 
rags and wipes 

-RCRA-regulated 
organics and metals 

-Ignitability 
-Reactivity 

-Acceptable 
knowledgeb 

-Determine characteristic 
for ignitability and 
reactivity 

-Determine toxicity 
characteristic 

-Determine the presence 
of F-listed solvents 

HE-contaminated 
liquid acids, bases, 
and/or inorganic salts 

-RCRA-regulated 
metals 

-Corrosivity 
-Reactivity 

-Acceptable 
knowledgeb 

-Determine characteristic 
for corrosivity and 
reactivity 

-Determine toxicity 
characteristic 

 
aParameter selection is based on process knowledge for each waste stream.  Additional parameters may 

be selected for each waste stream as necessary. 
bAccording to U.S. Environmental Protection Agency (EPA), 1994, "Waste Analysis at Facilities that 

Generate, Treat, Store, and Dispose of Hazardous Waste, A Guidance Manual," OSWER 9938.4-03, 
U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, 
D.C., acceptable knowledge is broadly defined as process knowledge, waste analysis data (e.g., 
sampling and analysis), and/or facility records of analysis. 
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 4.0  WASTE MANAGEMENT PRACTICES 
 
The following sections describe the waste management practices at the Technical Area (TA) 16 
burn ground and at the classified container storage area in Building 88.  Photographs of these 
areas are included in the TA-16 Part A permit application, included as Attachment 1-1 of 
Section 1.0 of this permit application. 
 
4.1 TA-16-88 CONTAINER STORAGE AREA 
The classified container storage area located at Building 88 is an approximate 17 feet (ft) by 10 ft 
area to be used for storage of hazardous and low-level mixed waste (Figures 4-1 and 4-2). This 
area has a 275-gallon or 2,500 pound (lb) capacity.  Containers that may be used for storage are 
55-gallon drums, crates, boxes, small containers, and miscellaneous, irregularly-shaped 
containers.  Materials will be compatible with containers.  No free liquids are managed in this 
unit.  Containers will be kept elevated using trays/pallets, with aisle space maintained to allow the 
unobstructed movement of personnel, fire protection equipment, spill control equipment, and 
decontamination equipment to any area of TA-16-88. 
 
U.S. Environmental Protection Agency (EPA) Hazardous Waste Numbers managed in this area 
are included in the TA-16 Part A permit application (Section 1.0, Attachment 1-1).  Maximum 
capacity is 275 gallons or 2,500 pounds (lbs) at any one time (assuming 500 lbs per 55-gallon 
drum). 
 
4.2 CURRENT MANAGEMENT PRACTICES FOR THE OPEN BURN UNITS 
The burning ground at TA-16 (Figure 4-3) is managed by Los Alamos National Laboratory 
(LANL)'s Engineering Science and Applications-Weapons Materials Applications (ESA-WMA) 
group, which is responsible for the safe treatment and handling of high-explosives 
(HE)-contaminated waste material generated by the HE production facilities.  The group is also 
responsible for the safe handling of some HE-contaminated materials generated by Dynamic 
Experimentation (DX) Division that performs HE research and development.  Several kinds of 
HE-contaminated waste materials are treated at the burning ground and include the following: 
 
 •Inert - mock explosives, may contain oxidizers 
 
 •Solid chunk - includes consolidated turnings, reject parts, and excess HE 
 
 •Sludge - HE sludge which settles out of wastewater from HE-processing facilities 
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 •Waste oil/solvents - assumed to be contaminated with HE 
 
 •Scrap - any machinery, equipment, or furniture used in HE-processing areas is considered 

potentially contaminated with HE and is not allowed to leave the area until any HE has 
been removed. 

 
Administrative controls within ESA and DX Divisions ensure that the chemical composition of 
every HE developed or routinely used at LANL is known.  In addition, the compatibility of each HE 
with other HE compounds and with other materials with which it may come in contact is 
determined by LANL's Explosives Technology and Safety Group (DX-16) and ESA-WMA before 
the HE is routinely used at LANL through sensitivity testing and design of HE. 
 
The packaging and collection of waste material for disposal at the TA-16 burning ground is 
defined by established procedures; current practice is discussed in the following paragraphs.  
Waste HE and HE-contaminated materials are packaged by the generator in containers which are 
clearly identified.  Permanent receptacles, such as dempster dumpsters, drums, garbage cans, 
and disposal cans must have the contents for which they are intended stenciled on their sides.  
Cardboard boxes containing scrap HE must have a completed explosives record card (Form 
WX-3-41) attached to the outside of the box.  All receptacles  containing wastes regulated by the 
Resource Conservation and Recovery Act (RCRA) must have the words "Hazardous Waste" 
posted on the outside and must be stored in less-than-90-day storage areas. 
 
Pressed and cast HE is placed in separate boxes.  A reinforcing piece of cardboard is placed in 
the bottom of cardboard boxes containing HE waste.  If more than one large piece of waste HE is 
placed in a box, a cushioning material, such as Kimpak®, must be placed between the pieces so 
that contact cannot occur during transport.  All boxes are closed and the lids taped securely shut. 
 Pieces of HE that weigh more than 50 lbs are placed in a suitably-sized HE transportation 
container with a lid that can be securely closed.  HE with boosters or metal attachments must be 
labeled and packaged separately from other explosives. 
 
HE-contaminated liquids are packaged as follows: 
 
 •Flammable solvents, including toluene, acetone, methyl ethyl ketone, and alcohol (see 

Attachment 4-1), are poured into red disposal cans, plastic containers, or 55-gallon 
drums stenciled "FLAMMABLE."  The cans and drums are grounded. 

 
 •Dimethylsulfoxide (DMSO) is poured into disposal cans stenciled "DMSO only." 
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 •Used oil drained from explosive processing equipment is stored in disposal cans or 55-gallon 
drums marked "Hold for Disposal."  ESA-WMA maintenance personnel identify each 
container, or group of containers if the material has a common source, with an 
identification number and record of the source, fluid type, and date of removal.  These 
fluids are burned at the oil/solvent burn tray. 

 
The procedure for collecting HE-contaminated sludge from sumps associated with development 
and fabrication units is briefly summarized here.  All pieces of HE retained in the small wire 
basket located at the sump inlet are placed in paper or plastic bags and then packaged in 
cardboard boxes.  The flexible hose from the ESA-WMA vacuum truck is inserted into the HE 
slurry at the bottom of the tank.  Up to 500 gallons of slurry and waste water can be collected.  
After completion of the sump cleaning operations, the truck is driven to the filter vessels at the 
burning ground where the water/HE slurry is treated. 
 
Prior to burn operations, the gate on the access road is closed by the HE disposal crew.  The 
closest property, not owned by LANL, is at a distance greater than one mile from the burning 
ground.  Operations are not conducted at the burning ground if an electrical storm is in progress 
or is approaching.  No more than two persons are involved in setting the ignition train and squibs 
in preparation for a burn.  The master controls for the firing circuit are located inside a control 
shelter.  The control shelter is no less than 300 ft from all burn operations.  Personnel engaged 
in explosives disposal activities are thoroughly trained in the hazards associated with handling, 
transporting, and disposing of explosives, and in the precautions necessary for personnel 
protection.  All personnel are instructed in and are expected to follow the applicable ESA-WMA 
procedures when at TA-16.  Operators engaged in disposal operations at the burning ground 
wear flameproof coveralls, industrial safety shoes, and appropriate eye protection. 
 
All open burn operations are conducted in accordance with appropriate standard operating 
procedures (SOP).  Adherence to the SOPs ensures safe and efficient HE destruction and 
decontamination of flashed materials.  Efficient decontamination is also expected to result in 
minimization of products of incomplete combustion. 
 
All records, including plans, required under 20 NMAC 4.1, Subpart V, 264, Subpart E will be 
furnished upon request and made available at all reasonable times for inspection by duly 
designated representatives of the New Mexico Environment Department (NMED) and the EPA.  
To satisfy the requirements of 20 NMAC 4.1, Subpart V, 264.74(c), a copy of records of waste 
disposal locations and quantities, as required by 20 NMAC 4.1, Subpart V, 264.73(b)(2), will be 
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submitted to NMED and the local land authority upon closure of the facility.  Shipments to off-site 
facilities will comply with the requirements of 20 NMAC 4.1, Subpart III. 
 
4.2.1 Off-Normal Waste Generation 
The Material Disposal Area P (MDA-P), adjacent to the burning ground at TA-16, is scheduled for 
closure.  The TA-16 open burn units may be used for destroying any HE on contaminated debris 
from remediation and closure of the MDA-P.  Because MDA P covers a relatively large area 
(approximately 7 acres) and because waste disposal occurred over a relatively long period of time 
(approximately 30 years), the nature and quantity of materials contained therein can only be 
estimated.  The values given here are based on currently available information and may be 
higher or lower, depending on the actual materials encountered during the cleanup of MDA P.  
The MDA-P contains an estimated 30,000 cubic yards (yd3) of waste and debris.  Waste that may 
be generated during closure of the MDA-P includes personal protective clothing (approximately 
150 yd3), disposable sampling equipment (approximately 160 yd3), liquids and sludges from 
decontamination (approximately 22,000 gallons), debris, and soil/tuff (approximately 30,000 yd3) 
from the waste pile.  The waste will be treated or disposed of within 90 days of excavation.  A 
closure plan has been submitted to NMED for MDA-P.  Estimated waste types are included in the 
TA-16 Part A permit application included as Attachment 1-1 of Section 1.0 of this permit 
application. 
 
The Environmental Restoration Program is conducting clean-up of TA-9, -11, -16, -28, and -37.  
The materials potentially sent from these operations would include approximately 4 55-gallon 
drums of personal protective equipment, approximately 3,500 yd3 of soil and debris per year, 
approximately 4 55-gallon drums of liquid (wash water), and approximately 3 liters of spent 
acetone.  Only those hazardous wastes included in routine operations (see the TA-16 Part A 
permit application) would be burned or flashed at the burn ground. 
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4.3 TA-16-387 AND -388 FLASH PADS TREATMENT OPERATIONS 
Flashing operations are conducted to remove HE contamination from materials.  In addition, 
spent carbon filters that may contain listed solvents from the wastewater treatment unit and 
washwater from mopping may be flashed.  The carbon itself is not consumed but is then taken to 
TA-54 and managed as a RCRA listed hazardous waste.  Any materials that are potentially 
contaminated with HE must be flashed prior to disposal because of safety concerns.  Treatment 
personnel deliver potentially HE-contaminated, unburnable materials to the burning ground.   The 
materials are inspected for reservoirs of oils, other fluids, and excessive deposits of explosives 
before they are delivered to the burn ground, and if found, these reservoirs and excessive 
deposits are removed before flashing.  Valves on any sealed containers are opened or removed. 
 
Historically, up to 1,600 lbs of wood pallets, kindling wood, or scrap lumber has been placed on 
the bottom grill of the burning ground stand or on and around the flash pile at Flash Pad 387.  
This wood fuel source may include both uncontaminated wood and HE-contaminated wood.  The 
flash pad consists of a concrete pad surrounded on three sides by concrete blocks.  The amount 
of wood used is determined by the type and quantity of materials to be flashed, but is always 
sufficient to ensure that the flashing is complete and no HE contamination remains.  Each burn 
requires approximately one-half gallon of kerosene and excelsior (or other appropriate material) to 
ignite the wood.  In addition, when available, 20 to 50 lbs of HE-contaminated rags, paper, 
cardboard, plastics, packing material, and combustible firing site debris are mixed with the wood 
to aid in ignition and act as a combustion source.  The amount of unburnable material flashed in 
each burn is approximately one-and-a-half tons and consists primarily of metal and glass (e.g., 
machine tools, vacuum piping and pumps, glass containers, filters).  An ignition train is prepared 
with a one-to-two ft train of excelsior (or other appropriate material) up to the material on the pad.  
The excelsior (or other appropriate material) is dampened with kerosene.  Squibs are placed 
approximately one inch from the excelsior (or other appropriate material) and ignition is initiated 
according to the steps outlined in current ESA-WMA procedures.  After completion of the burn, 
ash from fuel wood and other burnable fuels (e.g., rags, paper) is collected and analyzed.  If 
barium or other RCRA-characteristic metals are found, the ash is sent to TA-54 as hazardous 
waste.  If barium or other RCRA-characteristic metals are not found, the ash is sent to TA-54 as 
a nonregulated waste. 
 
A proposed alternative to wood fuel is the use of propane burners to flash suspect 
HE-contaminated waste.  This alternative will reduce the amount of air and land disposal 
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emissions from the operation and, if implemented, will be used for the majority of burns at  Flash 
Pad 387.  The wood fuel option, including the use of HE-contaminated wood,  will be maintained 
and used on an as-needed basis.  Aerial combustion emissions will be reduced by using propane 
as the fuel rather than scrap wood (see Attachment 4-1).  Depending on the amount of material 
to be flashed, from one-to-three portable burners would be placed in front of the flash pad at a 
distance of 2 to 6 ft.  Each burner would have an adjustable heat output in the range of 500,000 
to 1,400,000 British Thermal Units (BTU) per hour (hr) and have a flame length of 8 to 12 ft.  It is 
estimated that 1,000,000 BTU/ton (11 lbs of liquid propane per ton of equipment flashed) would 
be required to heat up and maintain the equipment at a temperature of 800 to 1,000 degrees 
Fahrenheit (°F) to ensure destruction of all known and potential HE contamination (Figures 4-4 to 
4-5). DX-16 has designated that 665°F is the minimum temperature at which all explosives used 
in DX and ESA operations will be thermally decomposed.  Several thermocouples will be placed 
on and within the equipment being flashed to record temperatures and to document that the 
materials reached and maintained the required temperature levels for the necessary time.  
Recorded temperature data and an additional HE screening test clean certification will allow 
flashed materials to be designated as nonHE-contaminated and available for commercial salvage, 
when appropriate.  In addition, the use of propane burners would minimize the generation of ash 
requiring disposal. 
 
A minimum of 24 hours must lapse after burning (if wood is used) before ashes and other 
nonburnable equipment can be collected.  Wood-flashed material is disposed of as 
administratively-controlled, nonhazardous waste; propane-flashed material will be commercially 
salvaged.  Approximately 30,000 yd3 of waste material will be flashed at the TA-16-387 pad 
annually.  Upon completion of closure activities at MDA P, Flash Pad 387 will undergo closure 
(see Section 9.3). 
 
Flash Pad 388 will consist of a 75 ft by 40 ft concrete pad/foundation with a polypropylene-lined 
secondary containment area at one end.  HE-contaminated unburnable waste materials will be 
flashed using up to 6 propane burners, depending on the amount of material to be flashed 
(Figures 4-6 and 4-7).  The wood fuel option, including the use of HE-contaminated wood, will be 
maintained as an alternative fuel source at Flash Pad 388.  A retractable cover will be positioned 
over the flash pad area to prevent precipitation run-on.  Flashing operations at TA-16-388 will be 
conducted in the same manner as discussed above for Flash Pad 387. 
 
4.4 TA-16-388 AND -399 BURN PADS 
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When HE materials are delivered to the burning ground, (Figure 4-8) boxed explosives are 
unloaded and left inside the fenced area of the burn pad to be used.  After unloading, any 
vehicle(s) used to deliver HE materials is then moved to an appropriate safe location prior to 
treatment operations.  The burn pads consist of elevated metal trays lined with fire brick and sand 
(see Figure 4-8).  A layer of 15-lb asphalt felt, roofing paper, or other appropriate padding 
material is placed over the sand in the elevated burn pad and HE material is removed from boxes 
and placed on the padding material in a single layer.  After the containers have been emptied, 
they are placed beside or on top of the HE for burning, or are returned to the delivery vehicle or 
other appropriate area.  Any unidentified material or material that should not be burned (e.g., 
detonators) is removed from the padding material and repackaged.  An ignition train is prepared 
and ignited as described above.  No more than 1,000 lbs of HE may be burned at one time.  
After 24 hours, ashes and surface sand are removed from the tray and placed in a 55-gallon 
drum.  The drum is managed by CST-7 as a hazardous waste if the ash is found to contain toxic 
concentrations of barium.  Approximately 10,000 lbs of material will be burned annually. 
 
Operations at Burn Pad 388 will cease before the unit is converted to a flash pad/burn tray area.  
Design and operations information for Flash Pad 388 and Burn Tray 388 is provided in 
Sections 4.3 and 4.5, respectively. 
 
4.5 TA-16-394 AND -388 BURN TRAYS TREATMENT OPERATIONS 
Currently, LANL is permitted under New Mexico Air Quality Control Regulation (AQCR) 301 to 
burn up to 2,500 gallons of dilute solvents per year in specialized solvent trays at the TA-16 burn 
grounds.  Up to 55 gallons per burn are allowed under the conditions of the permit.  An example 
make-up of the dilute solvent solution is approximately 30% methanol, 25% water, 20% 
acetonitrile, 20% tetrahydrofuran, 5% of any of the solvents listed in the TA-16 Part A permit 
application (Section 1.0, Attachment 1-1), and trace amounts of HE.  Occasionally oil 
contaminated with HE will be burned.  Potential emissions were estimated using data from 
"Prediction of Fire Properties of Fuels" (Tewarson, 1985).  Potential emissions from solvent 
burning are shown in Table 3 of Attachment 4-1. 
 
The oil/solvent burn tray (Figure 4-9) is currently used to flash suspect HE-contaminated oils and 
solvents in accordance with an air quality burn permit (AQCR 301) issued by NMED.  Each burn 
consists of pouring approximately 55 gallons of HE-contaminated oils and solvents into burn tray 
pans and igniting the mixture.  The TA-16-394 burn tray consists of two 8-inch-deep, 
1/4-inch-thick welded steel pans elevated in a concrete secondary containment vessel.  The 
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secondary containment vessel contains a layer of gravel and sand and is lined with fire bricks (see 
Figure 4-9).  Potential flammable solvents include toluene, acetone, alcohol, methyl ethyl ketone, 
and other HE-contaminated liquids resulting from HE analysis and processing.  Used 
HE-contaminated hydraulic fluids are drained from explosive processing and machining 
equipment and burned.  The total percentage of the HE in the solvent/fluids mixture is unknown, 
as is the percentage of solvents. 
 
In addition to standard apparel, respirators must be worn when volatile solvents will be treated 
during a burn.  Face shields or other suitable eye protection are worn while liquid is discharged 
and during cleanup operations when airborne particles constitute an eye hazard.  
HE-contaminated waste oils/solvents are collected in containers and delivered to the liquid burn 
pad.  Small (e.g., 5-gallon) containers are unloaded by hand; the truck boom may be used to 
unload larger (e.g., 55-gallon) containers from the vehicle.  After unloading, the truck is driven to 
the TA-16-389 parking area and parked.  HE-contaminated liquids are poured into the burn trays 
by hand if in small containers, or using a plastic plug, valve, and hose to empty large containers.  
A grounding strap is attached to the container and the tray before liquid transfer.  Equipment 
used to load the trays must be thoroughly cleaned before being stored at the burning ground.  
Historically, excelsior (or other appropriate material) and squibs are used to initiate ignition as 
described above. 
 
The operations at Burn Tray 394 will be relocated at the TA-16-388 flash pad/burn tray area.  
Once the burn tray operations have been moved to TA-16-388 and Burn Tray 388 is approved for 
use, Burn Tray 394 will undergo closure.  The burn tray at TA-16-388 will consist of a 25 ft by 40 
ft concrete pad with a secondary containment area at one end (Figure 4-10).  A retractable cover 
can be positioned over the burn tray to prevent precipitation run-on.  Propane burners (Figures 
4-10 and 4-11) have been proposed as an alternative to excelsior (or other appropriate material) 
and squibs.  As part of this alternate procedure, the burn tray size would be 75 gallons.  The 
propane burners can provide a more efficient method of destroying solvent/water mixtures and 
reducing air emissions.  An adjustable 50,000 to 200,000 BTU/hr propane flare burner will be 
placed under the 75-gallon tray to vaporize the HE-contaminated mixtures.  Two 25,000 to 
50,000 BTU/hr propane flare burners will be placed over the tray to ignite solvent vapors.  Water 
in the water-solvent mixture (ranging from 0 to 95%) would be boiled off in the process.  The heat 
that will be supplied to the tray by the propane burners will be approximately 1.1 lb of liquid 
propane (or 100,000 BTU) per 50-gallon burn.  The 100,000 BTU would be used to boil/flash any 
50-gallon solvent/water mixture (95% water or 100% solvent).  Approximately 700 gallons of 
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HE-contaminated solvent/water mixtures will be boiled/flashed annually.  The wood fuel option, 
including the use of HE-contaminated wood, will be maintained as an alternative fuel source at 
Burn Trays 388 and 394, 
 
Little or no ash is generated in the burn trays.  Residues from the burning of listed hazardous 
wastes in the burn trays are managed as a hazardous waste by CST-7. 
 
The conceptual design for the flash pad/burn tray areas at TA-16-388 is shown on Figure 4-12. 
 
4.6 TA-16-401 AND -406 FILTER VESSELS TREATMENT OPERATIONS 
HE-contaminated sludge is delivered to the filter vessel (Figure 4-13) in a vacuum truck.  The 
filter vessel is constructed of welded steel and lined with fire bricks.  The end of the discharge 
hose is placed into the filter vessel, the valve on the bottom of the tank is opened, and the slurry is 
gravity-fed into the filter vessel.  Liquid passes through the sand/gravel filter bed into a fluid drain 
at the base of the filter vessel and through carbon adsorption units at the wastewater treatment 
unit located near the filter vessels.  Treated effluent is discharged to the nearby canyon through a 
National Pollutant Discharge Elimination System (NPDES)-regulated discharge point after 
laboratory analysis to ensure NPDES permit compliance.  After the slurry is drained from the 
tank, the inside of the tank and the discharge hose are washed with water that filters to the 
wastewater treatment unit.  Rags or Kimwipes® are used to clean explosives off the inspection 
port cover, and these are placed in the filter vessel for treatment.  Waste chunks collected from 
the wire cage in the sump are added to the sludge.  When the filter is full, the wet waste is 
distributed to a uniform thickness, not to exceed three inches (maximum 750 lbs), with a 
spark-proof rake.  A cover is then positioned on the filter vessel and secured, and hot air is blown 
into the filter vessel.  When the waste sludge is dry, the filter vessel cover is removed and the 
sludge is ignited remotely with excelsior (or other appropriate material) and squibs as described 
above.  Ashes and a small amount of sand are removed from the filter vessel 24 hours after the 
burn is complete.  These are drummed and managed by CST-7 as a hazardous waste if toxic 
levels of barium are detected by analyzing the residue, and/or if listed solvents have been 
comingled with the sand or ash in the filter vessels.  Fresh sand is added to the filter vessels as 
necessary.  Approximately 10,000 lbs of waste material will be burned annually. 
 
4.7 EXPOSURE INFORMATION 
The major migration pathways and relevant environmental media through which exposure to 
residual contaminants could occur include:  (1) liquid or ash infiltration into near-surface or 
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subsurface soils, (2) wind entrainment and dispersal of surface soil and atmospheric dispersion of 
volatiles, and (3) surface water runoff carrying soil/sediment in suspension and solution.  
Secondary pathways include:  1) uptake by animals from ingestion and inhalation of 
contaminated media, and (2) root uptake by plants from contaminated soils (LANL, 1993a). 
 
Only solid materials composed of or potentially contaminated with HE are burned in the burn 
pads.  Ashes and surface sand are removed and packaged after each treatment as described in 
Section 4.4.  A movable rain cover is used to prevent precipitation from contacting material in the 
tray.  No potential for liquid pollutant releases to the surrounding surface soil is associated with 
this treatment. 
 
Liquid wastes contaminated with HE are burned at Burn Tray 394 in two 8-inch welded steel pans 
placed within a concrete containment vessel filled with sand and gravel.  When operations at 
Burn Tray 394 are moved to Burn Tray 388, liquid wastes contaminated with HE will be burned in 
a 75-gallon-capacity burn tray located within a secondary containment area. The secondary 
containment serves to contain any liquid spills and prevent liquid releases to the surrounding 
surface soil during treatment operations.  Additionally, weekly inspections are conducted to verify 
the structural integrity of the trays. 
 
Machinery or materials potentially contaminated with HE and other materials that are treated on 
Flash Pad 387, are placed on removable concrete slabs for flashing.  Similar HE-contaminated 
materials to be treated on Flash Pad 388 will be placed on a concrete pad, which will be 
surrounded by secondary containment.  Ash on and around the pads is removed and packaged 
as described in Section 4.3.  Cleaning the areas as soon as allowable minimizes releases to the 
environment. 
 
Operational procedures require that open burning not be undertaken at a time of impending 
electrical storms and during high wind conditions.  Burns are carried out in steel vessels 
containing absorbent sand.  The steel vessels are covered within 24 hours after treatment to 
prevent storm runoff.  The contaminated sand and residues are subsequently collected, 
drummed, and managed as dictated by analytical results. 
 
4.7.1 General (LANL Air Quality) 
LANL is committed to operating within the requirements set forth in federal and state air quality 
statutes while maintaining the operational flexibility to respond to changing strategic initiatives.  
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LANL is in compliance with all federal and state nonradiological ambient air quality standards.  
Emissions from operations at LANL will be reported annually to the State of New Mexico 
Environment Department's Air Pollution Control Bureau as required by the 1990 Clean Air Act 
Amendments and by the State of New Mexico's Operating Permit Program. 
 
Monitoring for criteria pollutants was performed at the boundary of Bandelier and TA-49, 
approximately 15,500 ft south/southeast of the TA-16 burn grounds by the National Park Service.  
The three year study found that criteria pollutants measured at the station were representative of 
that found throughout northern New Mexico.  Attachment 4-1 gives supplemental air quality 
information. 
 
4.7.1.1 Emissions from Operations at TA-16 
The majority of airborne emissions from the operations conducted at TA-16 are made up of 
complete and incomplete combustion products from the burning of HE and HE-contaminated 
materials.  A small amount of air emissions are from the evaporative losses of discarded solvents 
prior to burning.  Open burning of hazardous waste is allowed at TA-16 by NMED and regulated 
under New Mexico AQCR 301, "Regulation to Control Open Burning."  AQCR 301 allows the 
open burning of explosive materials where the transportation of such material to other facilities 
could be dangerous.  An open burning permit application for TA-16 is submitted to NMED 
annually for review and approval. 
 
Air emission estimates are performed annually (current estimates are provided in the 
Supplemental Information Sheet, Attachment 4-1) for the operations described in this application.  
Emissions from the TA-16 operations include contaminants regulated under National or 
New Mexico Air Quality Standards which include ambient air quality standards for CO, NOx, PM, 
and SO2.  Other regulated emissions from the operations include small amounts of HAPs (i.e., 
hydrogen fluoride, hydrogen chloride), and air toxics (i.e., butylacetate, ethylacetate, 
cyclohexane).  Emissions from all regulated pollutants from these operations have been 
estimated using general burn volumes and are in compliance with all applicable air quality 
standards. 
 
4.7.1.2 Air Pathways and Off-Site Impacts 
The predominant exposure pathway for open burning of reactive wastes is inhalation of airborne 
products of complete and incomplete combustion.  Estimated emissions impacts at the nearest 
off-site receptor, Bandelier National Monument, are determined using dispersion modeling 
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analysis (current estimates are provided in Attachment 4-1).  Modeling analysis is performed to 
estimate air quality impacts of stationary sources using models approved by EPA. 
 
4.7.2 Surface Water Pathways 
LANL operates under an NPDES general storm water permit (NMR00A384) and under an NPDES 
outfall permit (NM0028355).  In accordance with this permit, a Storm Water Pollution Prevention 
Plan (LANL, 1994c) was developed for TA-16.  Open burn structures at TA-16 that have or will 
have a weather cover to prevent entrance of rainwater include Flash Pad 388, Burn Tray 388, 
Burn Tray 394, Burn Pad 388, Burn Pad 399, and Filter Vessels 401 and 406.  Potential 
nonstorm water discharges include:  water discharge from water hoses located at each burn pad 
for fire control purposes; accidental spills or leakage from vessels containing HE-contaminated oil, 
HE-contaminated water, or HE-contaminated water/solvent mixtures; and accidental leakage or 
spills from the tank truck that transports HE wastewater from HE-processing facilities to the TA-16 
burn ground. 
 
Pollutant sources from TA-16 burn ground operations include a minimal amount of ash residue 
from the TA-16-387 flash pad.  Ash as a pollutant source is minimized because most of the 
residue is removed from the flash pad immediately following a burn and packaged and shipped in 
drums.  Ash left on the flash pad is listed as a pollutant source under the NPDES permits.  Once 
Flash Pad 387 is closed following closure activities at MDA P, this source will be eliminated.  
Storm water is prevented from contacting the HE-contaminated equipment waiting to be flashed 
by covering the equipment with plastic.  Flashed equipment is transported to TA-54 and buried as 
a nonhazardous material. 
 
Storm water run-off that could have come in contact with adjacent areas of MDA-P has been 
diverted in a major construction task that was completed in 1994.  This task included:  1) 
blocking off the existing 36-inch culvert under the paved entrance to the TA-16-387 flash pad, and 
installing a new 24-inch culvert under the main roadway to the south side of the roadway, which 
will divert storm water run-off from north of the roadway away from MDA-P, (2) excavating a deep 
drainage channel to allow existing drainages to enter the channel and include a wide apron area 
to collect run-off, and between TA-16-386 and TA-16-387 to collect water and divert it into the 
drainage channel, (3) filling and compacting the existing trench between the barbed-wire fence 
and MDA-P using nonabsorbing/nonpermeating packed material that will not allow water to seep 
into MDA-P, and (4) constructing a diversion berm in the drainage north of the new drainage 
channel exiting the TA-16-387 flash pad. 
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When oil is burned in Burn Tray 394, the cover is removed and the oil is ignited.  While burning, 
small amounts of oil may bubble out of the tray into the rock-filled concrete containment vessel.  
Oil splash-over from these operations is exposed to storm water.  This splash-over is not 
identified as a pollutant source because the concrete containment vessel contains the oil/storm 
water mixtures and is equipped with a drain pipe valve to remove liquid.  The drain pipe remains 
capped until collection is necessary.  When collected, the oil/storm water is placed into the burn 
tray for treatment.   Burn Tray 394 is elevated to prevent storm water run-on.  When oil is 
burned in Burn Tray 388, the cover is retracted and the oil is ignited.  Any oil splash-over will be 
confined in the secondary containment area and will not become a pollutant source. 
 
The burn pads that are currently in use for HE disposal have rain covers and are elevated, to 
prevent pollutant release by storm water.  If fire control hoses are used, there is a chance that the 
water used for fire control will spread ash residue pollutants beyond the confines of the pad.  In 
this case, the ash pollutant could be dispersed by storm water.  The majority of this water would 
be diverted to collection areas and culverts. 
 
Small amounts (i.e., less than two gallons) of residual oil from hydraulic equipment have leaked 
from some of the equipment onto the ground near the TA-16-387 flash pad and are listed as a 
pollutant source under the NPDES permits.  A containment berm around the stored equipment 
has been installed, and this equipment is currently covered with a tarp (LANL, 1994c). 
 
Water quality data collected in Cañon de Valle since 1994 shows barium and RDX (a form of HE) 
at levels above New Mexico State Drinking Water standards.  Barium concentrations are less 
than 4 ppm and RDX is less than 200 ppb.  Levels in water and sediment do not increase 
downstream from the TA-16 burn ground, suggesting that the burn ground is not the principal 
source of these surface water contaminants.  Attachment 4-2 provides additional hydrological 
information and presents a conservative scenario to evaluate possible waterborne waste transport 
pathways and their potential for containment migration. 
 
4.7.3 Groundwater Pathways 
The vadose zone of the Bandelier Tuff is not saturated, except in very shallow and localized 
areas.  The low moisture content and extensive thickness of the unsaturated rock is believed to 
impede movement of fluids down to the main aquifer.  The main aquifer is primarily located in the 
Santa Fe Group and Puye Formation at depths of several hundred to greater than 1,000 ft below 
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the mesa tops.  The annual precipitation in this area varies between 13 and 18 inches.  The 
evaporation of free standing water is much greater than the annual precipitation. 
 
Because of the high annual evaporation rate (i.e., greater than or equal to 2 ft per year), the great 
depth to the main aquifer (i.e., greater than 1,000 ft), and the nature of the geology of the area, 
the groundwater pathway is unlikely to be an important transport pathway at TA-16 (LANL, 
1993a).  A groundwater waiver has been requested (DOE, 1987) based on the absence of 
free-flowing groundwater within the uppermost 200 ft beneath the units, and on the hydrologic 
conditions in this upper zone, which indicate no migration of contaminants to groundwater. 
 
An extensive groundwater monitoring system established to assess water quality and detect 
contaminants in the water supply exits as part of LANL's groundwater protection activities.  The 
monitoring system is maintained to detect any effects that Laboratory activities may have on the 
main aquifer.  Further details can be obtained in LANL's "Groundwater Protection Management 
Program Plan" (LANL, 1995). 
 
Attachment 4-2 provides additional hydrological information and presents a conservative scenario 
to evaluate possible waterborne waste transport pathways and their potential for containment 
migration. 
 
4.7.4 Foodchain Contamination 
As part of its Foodstuffs Monitoring Program, LANL annually monitors foodstuffs (e.g., produce, 
fish, bees, honey) from various locations within LANL boundaries and from numerous perimeter 
and regional locations.  The regional sampling locations are chosen to provide "background" data 
from areas that are not affected by LANL activities.  Sampled foodstuffs are analyzed by LANL's 
Inorganic Trace Analysis Group (CST-9) for various heavy metals.  The concentrations of trace 
heavy metals in each of the foodstuff media sampled were generally within expected ranges.  
Therefore, the potential for human exposure via foodchain contamination is very unlikely. 
 
4.7.5 Description of SWMUs 
The units addressed in this permit application are also designated as the following solid waste 
management units (SWMU): 
 
SWMU STRUCTURE UNIT DESCRIPTION 
 
16-010(b) TA-16-387 FLASH PAD 
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16-010(c) TA-16-388 BURN PAD 
16-010(d) TA-16-399 BURN PAD 
16-010(e) TA-16-401 FILTER VESSEL 
16-010(f) TA-16-406 FILTER VESSEL 
16-010(j) TA-16-394 BURN TRAY 
16-012(a2) TA-16-88 CONTAINER STORAGE 

 
SWMUs 16-010(b, c, d, e, f, and j) were recommended for deferred action until closure because 
they are inspected routinely and any releases are dealt with immediately (LANL, 1993a).  A 
detailed description of the SWMUs in the vicinity of TA-16 is provided in Section 10.1 of this 
permit application. 
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 5.0  PROCEDURES TO PREVENT HAZARDS 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.14(b)(4), 270.14(b)(8), and 270.14(b)(9), and 20 NMAC 4.1, Subpart V, 264.14(b) 
and (c).  The units addressed in this permit application are, or will be, designed and operated to 
minimize the possibility of fire, explosion, or unplanned releases of hazardous waste and/or 
hazardous constituents to any environmental medium.  The following subject areas are 
addressed in this section:  security; preparedness and prevention requirements; preventive 
procedures, structures, and equipment; and precautions for ignitable, reactive, or incompatible 
wastes. 
 
5.1TECHNICAL AREA (TA)-16 SECURITY [20 NMAC 4.1, Subpart IX, 270.14 (b)(4) and 

20 NMAC 4.1, Subpart V, 264.14] 

Security at TA-16 is maintained with both artificial and natural barriers.  These barriers prevent 
the unknowing entry and minimize the possibility for unauthorized entry of persons or livestock 
into TA-16 and thus satisfy the requirements of 20 NMAC 4.1, Subpart V, 264.14(a) and (b)(2).  A 
security fence surrounds approximately 50 percent of the perimeter of TA-16.  Canyon walls and 
barbed wire surround the other 50 percent.  The TA-16-88 container storage area addressed in 
this permit application is located within a high-explosives (HE)-exclusion area within TA-16.  
Access to TA-16-88 is along a fenced, ungated corridor with TA-16-54.  The two existing open 
burn pads (TA-16-388, TA-16-399) and the existing flash pad (TA-16-387) located at TA-16 are 
each within a fenced area which can be locked if materials must be left on the pad for a period of 
time or while burned or flashed material is cooling.  Fencing at TA-16-388 will remain in place 
when the burn pad is converted to a flash pad/burn tray area.  Access to TA-16 is limited by a 
security force which is present 24 hours a day.  The burning ground is routinely patrolled by 
security personnel.  The entry station is manned during operational hours.  Appropriate entry and 
egress procedures are followed during manned, unmanned and emergency situations at TA-16.  
The gates and the area are patrolled by Los Alamos National Laboratory (LANL) security during 
nonoperational hours to ensure that fence integrity has not been breached.  The locations of the 
security fence, entry gates, and entry station are shown on Figures 5-1 and 5-2. 
 
Bilingual (i.e., English and Spanish) warning signs are posted on the fences surrounding the burn 
areas at approximately 50-foot (ft) intervals and can be seen from any approach to this area.  The 
legends on the signs indicate "Danger-Hazardous Materials," "Authorized Persons Only," 
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"Danger-Unauthorized Personnel Keep Out," and "Hazardous Waste Storage Area."  The signs 
are legible from a distance of 25 ft. 
 
5.2PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, 264.14 

(c)] 

This section discusses the preparedness and prevention requirements of 20 NMAC 4.1, 
Subpart V, 264.14(c).  Prevention of hazards during unloading operations are included in the 
standard operating procedures (SOP) for transport and handling of HE-contaminated waste 
(Appendices C through J).  Communication and alarm equipment available at LANL to provide 
emergency instructions for evacuation is presented in Section 7.0 of this application.  
Communication equipment is LANL-wide and in the event of an emergency allows personnel to 
contact the operating group management, the Emergency Management and Response Office, 
and/or the Central Alarm Station dispatcher (see Section 7.2.2).  Emergency equipment available 
for use at the hazardous and mixed waste units addressed in this application is listed in 
Attachment 7-1.  Responsibilities of internal and external emergency response groups are 
discussed fully in Section 7.1.  Maintenance, testing, repair, and replacement (if necessary) of 
equipment to ensure proper functioning in the event of an emergency is described in Section 6.0. 
 
5.3PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [20 NMAC 4.1, Subpart V, 

264.32 and 20 NMAC 4.1, Subpart IX, 270.14(b)(8)] 

A description of the preventive procedures, structures, and equipment at TA-16 is presented 
below.  This information is provided in accordance with the requirements of 20 NMAC 4.1, 
Subpart V, 264.32 and Subpart IX, 270.14(b)(8).  Supplied water is of adequate volume and 
pressure for fire hydrants, hoses and sprinkler systems.  In addition, the water-supply lines in the 
vicinity of both TA-16-88 and the TA-16 open burn units are under pressure and are equipped with 
backflow prevention devices. 
 
Electrical power is supplied to TA-16-88 to operate lighting and telephone systems and is supplied 
to the TA-16 burn ground to operate lighting, telephone systems, and ignition controls.  
Operations in the container storage area and at the burn ground would be discontinued 
temporarily if electrical power was not restored quickly or if container handling equipment failed.  
However, neither a power nor an equipment failure would affect containment at the container 
storage area or the burn ground. 
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Personal protective clothing and equipment required for personnel involved in waste-handling 
activities may include protective coveralls, splash suits, steel-toed shoes, protective shoe 
coverings, impervious gloves, safety goggles, and face shields, depending on the waste being 
treated and the activities being conducted.  Respiratory protection (e.g., respirator or 
self-contained breathing apparatus) will be donned if conditions require. 
 
Section 6.0 discusses inspection procedures for safety equipment testing and maintenance. 
 
5.3.1Emergency Equipment at TA-16-88 Available for Use at the Hazardous and Mixed Waste 

Container Storage Area 

 
Fire Control Equipment 
 
Three fire extinguishers: 
 
1 Halon is located next to the front door at the northwest corner of TA-16-88 
1 Metal-X is located next to the front door at the northwest corner of TA-16-88 
1 Container of graphite powder is located next to the front door at the northwest corner of 

TA-16-88 
 
  General capabilities 
 
 These portable units have a 30-pound capacity and may be used by any employee in the 

event of fire.  Carbon dioxide (CO2) and water fire extinguishers are located throughout 
TA-16. 

 
 One fire hydrant is approximately 100 ft south of TA-16-88 
 
  General capabilities 
 
 This fire hydrant will supply water at adequate volume and pressure to satisfy the 

requirements of 20 NMAC 4.1, Part V, 264.32. 
 
Spill Control 
 
The floor of TA-16-88 has been sealed with epoxy paint and is bermed along the interior walls to 
minimize contamination in the event of a spill. 
 
Communication Equipment 
 
Centron Telephone System: 
 
One Centron telephone is located inside near the front door at the northwest corner of TA-16-88 
 
One Centron telephone is located outside near the front door at the northwest corner of TA-16-88 



 

TA-16 Replacement Pages 5-4 April 15, 1996 
Revision 2.1 

 
  General Capabilities 
 
 Telephones for internal and external communication are available for use by all employees.  

A video explaining alarms and evacuation procedures must be viewed prior to entering 
the site. 

 
Decontamination Equipment 
 
One portable eye wash available 
Material Safety Data Sheets (MSDS) available 
 
  General Capabilities 
 
 The eye wash is used by personnel who receive a chemical splash to the eyes.  MSDSs for 

the chemical(s) should be obtained prior to working with hazardous waste or hazardous 
material to determine if the application of water is indicated for decontamination. 

 
Personal Protective Equipment 
 
Air purifying respirators, first aid kits, and hearing protection gear are located in the control 
bunker. 

 
5.3.2 Emergency Equipment Available at the TA-16 Burn Ground 
 
Fire Control Equipment 
 
Five fire extinguishers: 
 
 One at Building 1409 
 Two at the Waste Water Treatment Facility 
 Two at the main shelter 
 
  General Capabilities 
 
 These portable units have a 30-pound capacity and may be used by any employee in the 

event of fire.  CO2 and water fire extinguishers are located throughout TA-16. 
 
Main fire hydrant in the middle of the burning ground 
Fire hydrants in the area of TA-16-388 and -399 
A boom truck, tank truck and dump truck are available 
 
Spill Control 
 
1 spill control kit in center of the burning ground 
1 spill control kit in storage area 386 
Spill control equipment in storage shed 
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Communication Equipment 
 
2-way radios in TA-16-389 and in the mobile HE van 
3 telephones at the burning ground 
1 cellular telephone carried by burning ground technicians 
Central public address system 
 
  General Capabilities 
 
 Telephones for internal and external communication are available for use by all employees 
 
Decontamination Equipment 
 
Portable eye washes throughout the facility 
Material Safety Data Sheets Available 
 
  General Capabilities 
 
 The eye wash is used by personnel who receive a chemical splash to the eyes.  MSDSs for 

the chemical(s) should be obtained prior to working with hazardous waste or hazardous 
material to determine if the application water is indicated for decontamination. 

 
5.4PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE, REACTIVE, OR 

INCOMPATIBLE WASTE [20 NMAC 4.1, Subpart V, 264.17 and 20 NMAC 4.1, Subpart IX, 
270.14(b)(9)] 

Ignitable and/or reactive hazardous or mixed wastes (e.g., discarded mock HE and reactive metal 
debris) may be stored in containers at TA-16-88.  In addition, ignitable and/or reactive hazardous 
wastes may be managed at the TA-16 open burn units.  Any containers holding ignitable or 
reactive wastes are, or will be located at least 50 ft from the facility's property line at all times 
(refer to Map 2 of the TA-16 Part A permit application) and will be protected from sources of 
ignition or reaction.  Administrative controls (i.e., special work permits) will be used at TA-16-88 
whenever operations will be performed at the container storage area that involve open flame, 
cutting, sparking, or other sources of ignition.  Potential problems will be identified prior to 
commencing work and, necessary precautions will be taken to minimize the possibility of 
accidental ignition at TA-16-88 and at the TA-16 open burn units.  In addition, smoking is not 
allowed within TA-16-88 nor at the TA-16 open burn units.  "No Smoking" signs are 
conspicuously placed at TA-16 wherever there is a potential hazard from ignitable or reactive 
waste, as required by 20 NMAC 4.1, Subpart V, 264.17(a). 
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Incompatible wastes, if stored at the container storage area in TA-16-88 or managed at the TA-16 
open burn units, will be segregated to prevent adverse reactions from occurring through 
commingling of the wastes.  In addition, no incompatible wastes will be mixed, and no waste will 
be placed in a container that previously held an incompatible waste, as required by 20 NMAC 4.1, 
Subpart V, 264.177(a) and (b), and 20 NMAC 4.1, Subpart IX, 270.15(d).  If incompatible wastes 
are stored in the container storage area in TA-16-88, the requirements of 20 NMAC 4.1, 
Subpart V, 264.177(c), will also be met.  Only containers made of or lined with materials that will 
not react with and are otherwise compatible with the waste to be stored will be used at the 
TA-16-88 container storage area and the TA-16 open burn units. 
 
Specific precautions to prevent accidental ignition or reaction of ignitable, reactive, or incompatible 
wastes at the TA-16 open burn units are provided in the SOPs for TA-16 (see Appendices C 
through J). 
 
5.5SUPPORT AGREEMENTS WITH OUTSIDE AGENCIES [20 NMAC 4.1, Subpart V, 264.37(a)] 

The U.S. Department of Energy maintains support agreements, contracts, and a memorandum of 
understanding for emergency response assistance at LANL with outside response agencies.  
LANL maintains contracts with additional response groups for security, site access, and 
maintenance support during emergency response.  These agreements are presented in the 
contingency plan, Section 7.0, of this permit application. 
 
5.6 VOLATILE ORGANIC AIR EMISSION STANDARDS 
The Code of Federal Regulations, Title 40 (40 CFR), Part 264, Subpart CC, addresses standards 
for volatile organic emissions after the effective date of regulations.  The standards are designed 
to reduce organic vapor emissions from hazardous wastes containing bulk or small quantities of 
solvents, such as toluene, methylene chloride, methyl ethyl ketone, acetone, benzene, 
trichloroethylene, or chloroform.  Subpart CC requirements apply to owners and operators of 
facilities that treat, store, or dispose of hazardous waste in containers, tanks, surface 
impoundments, and miscellaneous units.  Filter Vessels 401 and 406, described in this permit 
application, are miscellaneous units used to treat hazardous waste; they are similar to tanks by 
Resource Conservation and Recovery Act definition. 
 
As currently set forth by the U.S. Environmental Protection Agency (EPA) (59 Federal 
Register 62896), Subpart CC standards for containers, tanks, and surface impoundments require 
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that all affected units be equipped with and operate emission controls or procedures unless the 
hazardous waste placed in the unit is determined to meet either of the following conditions: 
 
 •the average volatile organic concentration of hazardous waste at the point of generation is 

less than 100 parts per million by weight (ppmw), or 
 
 •the waste has been treated to reduce the organic content by methods stipulated in the rule. 

 
Acceptable knowledge supported by existing documented data (e.g., chemical oxygen demand 
[COD] data) is used to determine that the sludge treated in Filter Vessels 401 and 406 is not 
subject to Subpart CC requirements.  Filter Vessels 401 and 406 are used to treat 
HE-contaminated sludge by filtering the sludge through a sand/gravel filter bed.  Volatile organics 
are not routinely introduced to this waste stream.  Any incidental solvents in this waste stream 
would likely remain in the liquid that passes through the filter bed into a fluid drain at the base of 
the filter vessel.  The liquid then goes to the nearby waste water treatment unit for further 
treatment.  Currently, samples collected prior to further treatment are routinely analyzed.  These 
data show that the average organic matter content of the waste (i.e., all organic matter, including 
volatile organic compounds) is significantly less than 100 milligrams per liter (mg/L).  Beginning in 
1996, samples of the sludge entering the filter vessels will be collected and analyzed for COD. 
 
Acceptable knowledge (i.e., volatile organics are not routinely introduced to the sludge waste 
stream) supported by existing documented data (i.e., the average total organic matter content of 
the filtered liquid is below 100 mg/L [ppm]) indicates that Filter Vessels 401 and 406 are not 
subject to Subpart CC requirements.  Additional documented data to be collected on sludge 
samples entering the filter vessels will also be used to demonstrate that the filter vessels are not 
subject to the requirements of Subpart CC. 



 

TA-16 Replacement Pages 6-1 April 15, 1996 
Revision 2.1 

 6.0  INSPECTION PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 
4.1), Subpart V, 264.15, "General Inspection Requirements," this section presents inspection 
requirements for the hazardous and mixed waste container storage area and the hazardous 
waste open burn units at Technical Area (TA) 16 at Los Alamos National Laboratory (LANL).  
Inspection schedules for the units addressed in this permit application have been developed to 
identify equipment malfunctions and deterioration, operator errors, and discharges that might 
cause or lead to a release of hazardous or mixed waste and pose a threat to human health and 
the environment.  As specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(5), a copy of the general 
inspection schedule is being submitted with this Resource Conservation and Recovery Act permit 
application.  Inspections will be conducted often enough to identify problems in time to correct 
them before they harm human health or the environment.  Attachment 6-1 also gives 
problem-specific inspection instructions for each process or piece of equipment. 
 
6.1GENERAL INSPECTION SCHEDULES AND REQUIREMENTS [20 NMAC 4.1, Subpart IX, 

270.14(b)(5); 20 NMAC 4.1, Subpart V, 264.15(a),(b), and (c)] 

In accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(5), and 20 NMAC 
4.1, Subpart V, 264.15(a), (b), and (c), a written inspection schedule has been developed at 
LANL.  This schedule will be followed for the inspection of monitoring equipment, safety and 
emergency equipment, security devices, and operating and structural equipment that are 
important to preventing, detecting, and responding to environmental or human health hazards.  
The inspection schedule and copies of inspection records will be maintained at the facility by 
LANL's Hazardous and Solid Waste Group (ESH-19) and the site operator. 
 
Inspection schedules outlining the items to be addressed on LANL's Hazardous and Mixed Waste 
Facility Inspection Record Form (IRF), as well as inspection frequencies, are provided in 
Section 6.2 for the unit types addressed in this application.  The IRF and instructions for its 
completion are provided as Attachment 6-1.  The activities discussed below are addressed 
according to the specified regulatory requirements as well as according to existing LANL 
inspection requirements for hazardous and mixed waste units. 
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6.1.1 Inspection Records [20 NMAC 4.1, Subpart V, 264.15(d)] 
Inspection training is provided through LANL's Environment, Safety, and Health Training Group, 
with guidance from ESH-19.  After training, personnel assigned from the operating group that 
manages the unit will conduct inspections and record the information on IRFs.  For a minimum of 
three years from the date of inspection, the groups responsible for these inspections will retain 
original records in inspection logbooks.  They will send copies of the inspection records to 
ESH-19 at the end of each work week.  ESH-19 will maintain their copies of the inspection 
records for a minimum of three years from the time the copy is received.  The inspection records 
will be available for review in the event that the New Mexico Environment Department, the U.S. 
Environmental Protection Agency, or the U.S. Department of Energy inspects the facility for 
compliance with inspection requirements. 
 
If necessary, ESH-19 may modify the IRF used at LANL or develop a form equivalent to it.  
Because the IRF is a comprehensive form that applies to all categories of both hazardous and 
mixed waste units, not all sections of the form apply to all units.  The IRF encompasses 20 
NMAC 4.1, Subpart V, requirements for permitted hazardous waste units; 20 NMAC 4.1, Subpart 
VI, interim status requirements; and additional requirements directed by LANL policy.  All 20 
NMAC 4.1, Subpart V, inspection requirements will be addressed at each of the open burn units 
and at the container storage area addressed in this permit application during each inspection.  
Instructions included with the IRF provide specific guidance for each inspection parameter listed. 
 
The IRF will be completed according to the schedule provided in Section 6.2.  In the event that 
the primary inspector is not available to complete the IRF, an alternate will be responsible for its 
completion.  Where daily inspections are required, an inspection will be conducted and recorded 
in Parts I and II of the IRF for each working day that waste is processed or stored.  For each 
working day that waste is not processed or stored, a check mark will be placed in the "No Use" 
block in Part I. 
 
Weekly inspections must be conducted for each of the open burn units and for the container 
storage area.  Inspections commence on the first working day of the week and are recorded in 
Parts I and II of the IRF.  For each work week that waste is not processed or stored, a check 
mark will be entered in the "No Use" block in Part I of the IRF. 
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For every item requiring inspection (refer to Section 6.2), a response indicating the condition of 
each item must be entered in the column under the appropriate day of the week.  The response 
is either "OK" or "AR" (action required).  If the response is "AR," the action required must be 
noted in Part II of the IRF.  If more than one "AR" is listed, "ARs" should be numbered.  If 
inspection results indicate that corrective measures are warranted, any and all actions taken 
(along with time, date, and other pertinent information) will be recorded in Part II of the IRF and on 
all subsequent IRFs until corrective measures are completed.  Only after corrective measures 
have been completed and recorded on an IRF can an "OK" be entered in the "Condition" column 
on the IRF. 
 
6.1.2 Inspection Frequency 
Inspection frequencies relevant to the open burn units and container storage area addressed in 
this permit application are specified in Section 6.2 of this plan.  Inspection frequencies may be 
increased at the discretion of the operator or ESH-19, if unexpected malfunctions occur, or if an 
accelerated deterioration rate of containers or secondary containment systems is detected. 
 
6.1.3 Actions Resulting From Inspections [20 NMAC 4.1, Subpart V, 264.15(c) and 264.171] 
6.1.3.1 Preventive Action 
If any defects, deterioration, damage, or potential hazards are discovered during inspection, 
appropriate corrective measures (e.g., transfer of waste from the defective container to an 
appropriate container in good condition) will be completed promptly to minimize further damage 
and prevent the need for emergency response.  Any preventive action taken in response to an 
inspection will be noted on the IRF. 
 
6.1.3.2 Remedial and Emergency Action 
If a hazardous condition is imminent or has already occurred, remedial action will be taken 
immediately.  The condition will be assessed by the group leader (or designee) responsible for 
the unit.  If this assessment indicates that human health and the environment may be adversely 
affected, the contingency plan (Section 7.0 of this application) will be implemented immediately.  
The contingency plan discusses the appropriate responses to emergency situations.  Evacuation 
determinations will be made as outlined in Table 7-4.  In the event the contingency plan is 
needed, any sampling, decontamination, and verification will be conducted as specified in that 
plan. 
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6.2INSPECTION SCHEDULE AND REQUIREMENTS FOR CONTAINER STORAGE AREAS [20 
NMAC 4.1, Subpart V, 264.15(b) and 264.174] 

The container storage area located in Building 88 at TA-16 will be inspected according to the 
schedule provided below.  Inspection frequencies are adequate based on the deterioration rates 
of equipment/systems and the probability of harm to human health or the environment if failure of 
the equipment/systems or any operator error goes undetected between inspections. 
 
6.2.1 Daily Inspection Requirements 
Areas subject to spills, such as loading and unloading areas, will be inspected each working day 
when in use (i.e., when waste is stored at the area).  Daily inspection requirements must also be 
met (1) when containers that have the potential for spills and leaks are moved within the container 
storage area and (2) when new containers of waste are placed in the storage area.  For the daily 
inspection, the items in the following blocks on the IRF will be addressed: 
 
 Block Number Item(s) 
 1-5 General information 
 7 (Un)loading area 
 13 Structural integrity of containers 
 14 Covers/lids of containers 
 16 Labels 
 22 Secondary containment structures 
 23 Appropriate aisle space and stacking 
 24 Appropriate container segregation 
 39 Radiation safety 
 40-48 General information 
 
6.2.2 Weekly Inspection Requirements 
Weekly inspection requirements for the container storage area, to be initiated on the first working 
day of each week, include the items in the following blocks on the IRF: 
 
 Block Number Item(s) 
 1-5 General information 
 Block Number Item(s) 
 7 (Un)loading area 
 8 Communication equipment 
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 11 Porta Berm (if applicable) 
 12 Eyewashes/safety showers 
 13 Structural integrity of containers 
 14 Covers/lids of containers 
 15 Warning signs 
 16 Labels 
 17 Accumulation start date 
 18 Run on/off control 
 20 Security 
 21 Site lighting 
 22 Secondary containment structures 
 23 Appropriate aisle space and stacking 
 24 Appropriate container segregation 
 25 Hose bibs, water supply (if applicable) 
 27 Road/work surfaces 
 28 Wind sock (if applicable) 
 30 Pallets (if applicable) 
 33 Spill control, fire, and emergency equipment 
 39 Radiation safety 
 40-48 General information 
 
6.3INSPECTION SCHEDULE AND REQUIREMENTS FOR OPEN BURN UNITS [20 NMAC 4.1, 

Subpart V, 264.15(b) and 264.602] 

The open burn units located at TA-16 will be inspected according to the schedule provided below. 
 Inspection frequencies are adequate based on the deterioration rates of equipment/systems and 
the probability of harm to human health or the environment if failure of the equipment/systems or 
any operator error goes undetected between inspections. 
 
6.3.1 Daily Inspection Requirements 
Daily inspections will be conducted each day of operation (i.e., every day that waste is in a burn 
area and/or that waste treatment by open burning occurs).  For the daily inspection of the open 
burn units, the items in the following blocks on the IRF will be addressed: 
 
 Block Number Item(s) 
 1-5 General information 
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 7 (Un)loading area 
 8 Communication equipment 
 13 Structural integrity of containers 
 14 Covers/lids of containers 
 16 Labels 
 18 Run on/off control 
 22 Secondary containment structures 
 24 Appropriate container segregation 
 40-48 General information 
 
6.3.2 Weekly Inspection Requirements 
Weekly inspection of the open burn units, to be initiated on the first working day of each week, 
include the items in the following blocks on the IRF: 
 
  Block Number Item(s) 
 1-5 General information 
 7 (Un)loading area 
 8 Communication equipment 
 12 Eyewashes/safety showers 
 15 Warning signs 
 18 Run on/off control 
 20 Security 
 21 Site lighting 
 22 Secondary containment structures 
 25 Hose bibs, water supply (if applicable) 
 27 Road/work surfaces 
 Block Number Item(s)  
 28 Wind sock 
 33 Spill control, fire, and emergency equipment 
 40-48 General information 
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 9.0  CLOSURE PLAN 
 
This section describes the activities necessary to close the hazardous and/or mixed waste units 
addressed in this permit application (Figures 9-1 through 9-4).  The activities detailed in this 
section are included to address the closure requirements specified in the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(b)(13), and 
20 NMAC 4.1, Subpart V, 264, Subpart G, I, and X.  This section is organized as follows: 
 
 •General closure information applicable to the hazardous and/or mixed waste units addressed 

in this permit application (Section 9.1) 
 
 •Closure procedures specific to the container storage area at Technical Area (TA) 16, 

Building 88 (TA-16-88) (Section 9.2) 
 
 •Closure procedures specific to open burn units at TA-16 (TA-16-387, -388, -394, -399, -401, 

and -406) (Section 9.3) 
 
 •Sampling and analytical procedures to be used during closure activities at the units 

addressed in this permit application (Section 9.4). 

 
Closure activities to be conducted at other units throughout Los Alamos National Laboratory 
(LANL) are described in LANL's Resource Conservation and Recovery Act (RCRA) Hazardous 
Waste Facility (HWF) Permit, in existing RCRA Part B permit applications, and in interim status 
closure plans for units that have not yet been or may not be included in permit applications. 
 
Closure will include removal of waste from the open burn units and container storage area to be 
closed (see Sections 9.2.3, 9.3.3) and decontamination of structures and equipment that have 
been contaminated by waste materials (see Sections 9.2.4, 9.3.4).  Closure activities will 
minimize the need for further maintenance, preclude the release of hazardous/mixed waste or 
constituents to environmental media, and be protective of human health. 
 
Radiological exposures during closure activities will be maintained as low as reasonably 
achievable, as required by the Atomic Energy Act, to protect worker and public health and safety.  
Until closure is complete and has been certified in accordance with 20 NMAC 4.1, Subpart V, 
264.115, a copy of the approved closure plan and all approved revisions will be on file at LANL 
and will be available to the New Mexico Environment Department (NMED) or the U.S. 
Environmental Protection Agency (EPA) upon request. 
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9.1 GENERAL CLOSURE INFORMATION 
This section is prepared in accordance with the requirements of 20 NMAC 4.1, Subpart IX, 
270.14(b)(13), and 20 NMAC 4.1, Subpart V, 264, Subparts G, I, and X, as applicable. 
 
A copy of the closure plan and any approved revisions will be maintained at LANL.  The primary 
contact person is: 
 
 Larry D. Kirkman, Acting Area Manager 
 Los Alamos Area Office (LAAO) 
 U.S. Department of Energy 
 528 35th Street 
 Los Alamos, New Mexico 87544 
 Tel. (505) 667-5288 

 
9.1.1 Closure Performance Standard [20 NMAC 4.1, Subpart V, 264.111] 
The hazardous and/or mixed waste units described in this permit application will be closed to meet 
the following performance standards: 
 
 •Minimize the need for further maintenance 
 
 •Control, minimize, or eliminate, to the extent necessary to protect human health and the 

environment, the post-closure escape of hazardous or mixed waste, hazardous 
constituents, leachate, contaminated runoff, or hazardous waste decomposition products 
to the ground or surface waters or atmosphere 

 
 •Comply with the container management requirements of 20 NMAC 4.1, Subpart V, 264.178, 

as applicable 
 
 •Comply with the miscellaneous unit requirements of 20 NMAC 4.1, Subpart V, 264.601, as 

applicable. 

 
This will be accomplished by removal of waste from the units and decontamination, if necessary, 
of the areas that may have come into contact with the wastes.  Decontamination activities will 
ensure the removal of waste residues from the container storage area and the open burn units 
addressed in this permit application to established cleanup levels (see Sections 9.2.6, 9.3.6). 
 
Closure of any hazardous and/or mixed waste unit will be deemed complete when 
decontamination has been verified (see Sections 9.2.6, 9.3.6); all equipment and structures 
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associated with operation of the unit have been decontaminated, if necessary; and closure 
certification has been submitted to and approved by NMED. 
 
9.1.2 Partial and Final Closure Activities [20 NMAC 4.1, Subpart V, 264.112(d)] 
This closure plan has been written for implementation of partial closure (i.e., closure of a waste 
management unit at a facility that contains other active waste management units) rather than final 
closure of the LANL facility. 
 
Partial closure will consist of closing one or more of the RCRA-regulated waste management units 
at the LANL facility, while leaving the other RCRA-regulated waste management units at LANL in 
service.  In the event of a partial closure, the procedures described in the following sections will 
apply to the waste management units addressed in this permit application that are to be closed.  
Partial closure (hereafter referred to as closure) will be complete when decontamination has been 
verified (see Sections 9.2.6, 9.3.6); the waste management unit and related equipment and 
structures have been decontaminated, if necessary; the closure certification has been submitted; 
and NMED has approved the closure.  Final closure will occur when LANL's remaining 
RCRA-regulated waste management units are closed either by waste removal and 
decontamination or by closure in place. 
 
9.1.3 Closure Schedule [20 NMAC 4.1, Subpart V, 264.112(b)(6) and 264.113] 
Closure will not commence until all of the wastes have been removed from the hazardous and/or 
mixed waste management unit scheduled to be closed.  Closure activities will begin in 
accordance with the approved closure plan, as required by 20 NMAC 4.1, Subpart V, 264.113(a), 
within 90 days after final receipt of waste at the waste management unit.  In the event that 
closure activities cannot be completed at the waste management unit within 90 days, LANL will 
notify the Secretary of NMED in accordance with the extension requirements cited in 20 NMAC 
4.1, Subpart V, 264.113(a).  Closure activities and reporting requirements will be completed 
within 180 days of the receipt of the final volume of waste at the waste management unit to be 
closed.  Closure will be conducted in accordance with the schedule presented in Table 9-1.  In 
the event that closure of the waste management unit is prevented from proceeding according to 
schedule, LANL will notify the Secretary of NMED in accordance with extension request 
requirements in 20 NMAC 4.1, Subpart V, 264.113(b).  In addition, the demonstrations in 20 
NMAC 4.1, Subpart V, 264.113(a)(1) and (b)(1), will be made in accordance with 20 NMAC 4.1, 
Subpart V, 264.113(c). 
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9.1.4 Amendment of the Closure Plan [20 NMAC 4.1, Subpart V, 264.112(c)] 
If it is necessary to amend the closure plan for any hazardous and/or mixed waste management 
unit addressed in this plan, LANL will submit, in accordance with 20 NMAC 4.1, Subpart V, 
264.112(c), a written notification of or a request for a permit modification describing any change in 
operation or facility design that could affect the closure plan.  The written notification or request 
will include a copy of the amended closure plan for approval by NMED.  The U.S. Department of 
Energy (DOE) will submit a written notification of or a request for a permit modification to 
authorize a change in the approved plan if: 
 
 •There are changes in operating plans or facility design that affect the closure plan 
 
 •Unexpected events occur during closure that require modification of the approved closure 

plan. 

 
DOE will submit a written request for a permit modification with a copy of the amended closure 
plan at least 60 days prior to the proposed change in the design or operation of the waste 
management unit or no later than 60 days after an occurrence of an unexpected event that affects 
the closure plan.  If the unexpected event occurs during closure, the permit modification will be 
requested within 30 days of the occurrence.  If the Secretary of NMED requests a modification of 
the closure plan, a plan modified in accordance with the request will be submitted within 60 days 
of notification or within 30 days of notification if a change in facility condition occurs during final 
closure. 
 
9.1.5 Financial and Liability Requirements [20 NMAC 4.1, Subpart V, 264.140(c)] 
In accordance with 20 NMAC 4.1, Subpart V, 264.140(c), LANL, as a federal facility, is exempt 
from the requirements to provide financial assurance mechanisms and liability insurance for 
closure actions. 
 
9.1.6 Closure Certification [20 NMAC 4.1, Subpart V, 264.115] 
Within 60 days after completion of closure activities for each of the hazardous and/or mixed waste 
management units addressed in this permit application, DOE will submit to the Secretary of 
NMED, via certified mail, a certification that the unit has been closed in accordance with the 
specifications of the applicable closure plan, when approved.  The certification will be attested to 
by an independent, registered professional engineer and will be signed by the appropriate DOE 
and LANL officials, in accordance with 20 NMAC 4.1, Subpart V, 264.115.  Documentation 
supporting the independent registered engineer's certification will be furnished to the Secretary of 
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NMED with the original certification.  A copy of the certification and supporting documentation 
shall be maintained by both DOE/LAAO and by LANL's Hazardous and Solid Waste Group 
(ESH-19). 
 
9.1.7 Security 
Because of the nature of operations at TA-16, this site will be under the permanent care of DOE 
or another authorized federal agency.  Fences and site security will be maintained in perpetuity to 
prohibit public access and to meet DOE requirements for radiation protection. 
 
9.1.8 Quality Assurance/Quality Control 
A qualified individual, or individuals, shall be designated to independently oversee the closure 
activities and to report directly to senior management on the quality of the closure performance.  
This individual will personally observe a portion of the key activities, assure that sample blanks are 
used and analyzed, and review the analysis reports for accuracy and adequacy.  A written quality 
assurance (QA)/quality control (QC) plan prepared in accordance with the most current version of 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (EPA, 1992a) 
and updates I and II (EPA, 1995) shall be prepared and followed, with variations from the plan 
documented and explained.  The designated individual shall prepare a written statement for the 
final report commenting on the level of decontamination verification achieved. 
 
9.1.9 Closure Report 
Upon completion of the closure activities for each hazardous and/or mixed waste management 
unit addressed in this permit application, a closure report shall be submitted to the Secretary of 
NMED.  The report shall document the closure and contain, at a minimum, the following: 
 
 •The certification described in Section 9.1.6 
 
 •Any variance from the approved activities and the reason for the variance 
 
 •A tabular summary of all sampling results, showing: 
  - Sample identification 
  - Sampling location 
  - The datum reported 
  - Detection limit for each datum 
  - A measure of analytical precision (e.g., uncertainty, range, variance) 
  - Identification of analytical procedure 
  - Identification of analytical laboratory. 
 
 •A QA/QC statement on analytical data validation and decontamination verification 
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 •The location of the file of supporting documentation, including: 
  - Field logbooks 
  - Laboratory sample analysis reports 
  - QA/QC documentation 
  - Chain-of-custody forms. 
 
 •Disposition location of RCRA-regulated closure materials 
 
 •A certification of accuracy of the report. 

 
9.1.10Survey Plat and Post-Closure Requirements [20 NMAC 4.1, Subpart V, 264.116, 264.117 

through 264.120] 

LANL intends to remove hazardous and mixed waste and constituents from the hazardous and/or 
mixed waste management units to be permitted and to decontaminate all structures and 
equipment to established cleanup levels.  If decontamination to established cleanup levels is not 
achievable, LANL will amend this closure plan to address appropriate closure procedures and/or 
post-closure care requirements pursuant to 20 NMAC 4.1, Subpart V, 264.117 through 264.120. 
 
A survey plat, post-closure certification, and post-closure notices will not be required for the 
hazardous and/or mixed waste management units to be permitted because all waste will be 
removed and the areas will be decontaminated at closure.  Therefore, these requirements are not 
applicable. 
 
9.2CLOSURE PROCEDURES FOR THE CONTAINER STORAGE AREA LOCATED AT 

TA-16-88 [20 NMAC 4.1, Subpart V, 264.112] 

TA-16 operations primarily involve the production of high explosives (HE) for various research and 
development activities at LANL.  Figure 9-1 shows the location of TA-16 at LANL.  The container 
storage area addressed in this section may be used for the storage of hazardous and low-level 
mixed waste and is located at Building 88 at TA-16 (TA-16-88).  The location of TA-16-88 is 
shown on Figure 9-2.  Figure 9-3 shows the location of the container storage area within 
TA-16-88.  A detailed description of the container storage area is provided in Section 4.1 of this 
permit application. 
 
9.2.1 Estimate of Maximum Waste in Storage 
The maximum inventory of waste that may be in storage at any time at the container storage area 
is estimated at 275 gallons or 2,500 pounds. 
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9.2.2 Description of Waste 
Classified, solid hazardous and mixed waste may be stored at the container storage area at 
TA-16-88.  A detailed description of wastes that may be managed at the container storage area 
is provided in Section 3a of this permit application. 
 
9.2.3 Removal of Waste 
All wastes will be removed from the container storage area at TA-16-88 prior to the initiation of 
closure activities.  Containers may be removed primarily with forklifts.  Small containers may be 
handled manually or with a dolly.  Containers may be placed onto flatbed trucks or trailers for 
transport.  All appropriate shipping papers will accompany the wastes during transport.  
Containers holding RCRA-regulated wastes will be moved to an approved on-site facility or 
permitted off-site treatment and/or disposal facility. 
 
9.2.4 Closure Procedures and Decontamination 
To the extent possible, all contaminated structures and equipment at the container storage area at 
TA-16-88 will be decontaminated and removed.  Structures, equipment, and media that cannot 
be decontaminated will be containerized and managed in compliance with appropriate regulations. 
 All sampling conducted during closure and decontamination will be done in accordance with 
QA/QC procedures (see Section 9.1.8). 
 
Before proceeding with any closure activities, the TA-16-88 container storage area will be 
surveyed for radiological contamination.  Personal protective equipment (PPE) and monitoring 
requirements will be determined by LANL's Health Physics Operations (ESH-1) and Industrial 
Hygiene and Safety (ESH-5) groups following a field inspection.  Radiation and chemical 
monitoring will occur throughout closure activities.  If any contamination is found, the 
contaminated material will be decontaminated (if possible) or containerized and taken to an 
approved storage location at LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and follow good hygiene practices to protect employees from exposure to hazardous and/or mixed 
waste.  The level of PPE that will be required will depend upon the levels of radiological and/or 
chemical contamination that are detected, if any.  If ESH-1 and ESH-5 surveys do not indicate 
detectable contamination levels, minimum PPE requirements will consist of coveralls, steel-toed 
boots, and safety glasses or face shields.  If an overhead danger is present, a hard hat will be 
worn.  All workers involved in closure activities will be required to have training and medical 
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monitoring.  Contaminated PPE shall either be decontaminated or managed in compliance with 
appropriate regulations. 
 
Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 
parameters listed in Table 9-2 to provide a baseline for decontamination verification.  A portable 
berm will be placed around the perimeter of the container storage area to contain wash water 
resulting from decontamination activities.  The floor of the container storage area and any 
equipment and/or structures located within the container storage area will then be wiped down 
with a wash water solution.  The floor and any equipment and/or structures will be wiped down 
with mops and/or sponges to minimize the amount of liquid waste generated as a result of 
decontamination activities.  Wash water resulting from decontamination activities will collect 
within the bermed area. 
 
Wash water collected in the bermed area of TA-16-88 will be transferred to appropriate containers 
and sampled.  The used wash water will also be analyzed for the parameters listed in Table 9-2.  
The wash cycles will continue until the floor and any equipment and/or structures in the area have 
been cleaned to established levels (see Section 9.2.6).  (An additional sample of clean wash 
water solution squeezed from mops and/or sponges prior to use will be collected for each 
additional washdown event.)  If the used wash water is nonhazardous and nonradioactive, it will 
be managed appropriately in accordance with LANL policy.  Otherwise, the used wash water will 
be managed at an appropriate on-site facility, depending on the regulated components present. 
 
Soil sampling will be conducted as part of the closure activities to determine if contaminants have 
migrated from the container storage area.  Prior to the initiation of closure activities, background 
soil samples will be collected near TA-16-88 and analyzed for the parameters listed in Table 9-2.  
After washdown activities at the container storage area are complete, a statistically representative 
number of soil samples will be collected from the soil surrounding TA-16-88.  Samples will be 
collected 6 inches from the building's foundation to a depth of 6 inches and equally spaced to 
ensure that samples are representative of the entire perimeter of the storage area.  Samples will 
be analyzed for the parameters listed in Table 9-2.  If contamination is found in any of the soil 
samples as a result of container storage, the contaminated soil will be removed to statistically 
significant levels based on concentrations in the background soil samples. 
 
9.2.5 Decontamination Equipment 



 

TA-16 Replacement Pages 9-9 April 15, 1996 
Revision 2.1 

Prior to use, all decontamination equipment will be rinsed with distilled water.  Decontamination 
equipment rinsate blanks will be collected and analyzed in accordance with QA/QC procedures 
(see Section 9.1.8).  Reusable protective clothing, tools, and equipment used during closure 
activities will be cleaned with a wash water solution and scraped as necessary to remove any 
residue.  Residue, disposable equipment, and reusable equipment that cannot be 
decontaminated will be containerized and managed appropriately at an approved on-site facility, 
depending on the regulated components present.  Used wash water will be collected and 
analyzed for the parameters listed in Table 9-2.  If the used wash water is nonhazardous and 
nonradioactive, the water will be managed appropriately in accordance with LANL policy.  
Otherwise, it will be managed at an appropriate on-site facility, depending on the regulated 
components present. 
 
9.2.6 Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that mixed waste residue is not 
present at the site after closure.  Two samples of clean wash water squeezed from mops and/or 
sponges prior to use will be collected before initial washdowns of the container storage area.  The 
samples will be analyzed for parameters listed in Table 9-2 to provide baseline data for 
decontamination verification.  Analytical procedures will conform to methods found in SW-846.  
Used wash water solutions will also be analyzed for the parameters listed in Table 9-2.  Wash 
water solutions will be considered contaminated if the used wash water solution shows a 
significant increase (i.e., determined using statistical methods defined in SW-846) in the analytical 
parameters over the clean wash water solution.  If subsequent washdowns are deemed 
necessary, an additional sample of clean wash water solution squeezed from mops and/or 
sponges prior to use will be taken for each additional washdown event. 
 
Existing background soil data for TA-16 will also be used to demonstrate that hazardous and/or 
mixed waste residue resulting from storage activities is not present at the site after closure.  A 
comparison of closure sampling data to existing background soil data will be used to establish the 
source of any hazardous waste or constituents present in the soil.  If hazardous waste or 
constituents present in the soil samples indicate that contamination is from container storage 
activities, additional excavations of contaminated soil will be performed until at least one of the 
decontamination criteria has been met successfully. 
 
Successful decontamination meets one of the following criteria: 
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 •No detectable hazardous waste or constituents from container storage activities are found in 
the final sample. 

 
 •Detectable hazardous waste or constituents from container storage activities in the final 

sample are removed to statistically significant levels based on baseline concentrations in 
the clean wash water or established background soil data. 

 
 •Detectable hazardous waste or constituents from container storage activities in the final 

sample are at or below levels negotiated with NMED. 
 
 •Detectable hazardous waste or constituent concentrations from container storage activities 

do not significantly decrease after several washdowns. 

 
9.3CLOSURE PROCEDURES FOR THE OPEN BURN UNITS AT TA-16 

(TA-16-387, -388, -394, -399, -401, and -406)  [20 NMAC 4.1, Subpart V, 264.112] 

Units used to burn high-explosives (HE) waste at TA-16, as shown on Figure 9-4, include three 
general types.  The first type of open burn unit consists of a concrete pad on which HE or 
HE-contaminated equipment is placed and remotely burned or flashed.  There are three such 
pads at TA-16, measuring 30- by 30-feet (ft) square.  Each pad is located at the center of a 
100- by 100-ft square area enclosed by a cyclone fence.  The surfaces of the pads slope from 
the center to the edge.  These are dedicated to wastes that can be burned or flashed without 
detonation, although unplanned detonations have occurred.  These units at TA-16 include a flash 
pad, designated as TA-16-387, and two burn pads, designated as TA-16-388 and TA-16-399.  
Burn Pad 388 will be converted to a flash pad/burn tray area at TA-16-388.  Flash Pad 387 will 
undergo closure following closure activities at Material Disposal Area (MDA) P and relocation of 
flashing operations to the flash pad/burn tray area at TA-16-388. 
 
The second type of open burn unit at TA-16 consists of a concrete, brick-lined, gravel and 
sand-filled burn tray on which two smaller metal pans are located.  The brick-lined, gravel and 
sand-filled burn tray serves as secondary containment for the burn pans, as described in 
Section 4.5  Waste HE-contaminated fluids are poured into the smaller pans and remotely 
ignited.  This unit at TA-16 is designated as TA-16-394.  Burn Tray 394 will undergo closure after 
the operations at this unit have been relocated at the TA-16-388 flash pad/burn tray area. 
 
The third type of open burn unit at TA-16 is used to burn HE-contaminated wastewater sludges.  
These units consist of steel cone-shaped vessels having a diameter of about eight feet, buried 
with only the upper three to four feet of the vessel above ground.  The steel vessels are filled with 
sand and gravel and an open fluids drain is located at the bottom of the cone.  HE wastewater 
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sludge is gravity fed from vacuum trucks into the top of the cone, onto the sand and gravel bed.  
A heavy steel cap is then placed over the top of the cone and hot air is forced into the cone 
through air ducts.  The hot air dries the waste sludge and liquids from the sludge filter downward 
through the sand and gravel bed and through the fluids drain.  Effluent from these drains is 
regulated by a National Pollutant Discharge Elimination System permit (NMR00A384).  When the 
remaining explosive material is relatively free of moisture, the steel cap is removed from the cone 
and the filter surface residue is ignited remotely.  Two units of this type at TA-16 referred to as 
filter vessels are designated as TA-16-401 and TA-16-406. 
 
Baseline characterization of the TA-16-387 and TA-16-394 open burning areas was conducted 
according to a plan developed by the Engineering Sciences and Applications (ESA) Division and 
ESH-19. 
 
9.3.1 Estimate of Maximum Waste in Storage 
Waste that may be treated at the TA-16 open burn units is held at satellite or less-than-90-day 
accumulation areas at the point of generation prior to treatment.  At Burn Pads 388 and 399 and 
at Filter Vessels 401 and 406, the maximum amount of waste that may be treated at one time is 
approximately 1,000 pounds (454 kilograms).  At Flash Pads 387 and 388, the maximum amount 
of waste that may be treated per burn is 40,000 pounds (18,182 kilograms).  At Burn Tray 388, 
the maximum amount of waste that may be treated per burn is 100 gallons.  For Burn Tray 394, 
the maximum amount of waste that may be treated per burn is 250 gallons.  Ash awaiting 
analytical data and residual barium-contaminated sand may be held in temporary storage (less 
than 90 days) in drums at the open burning units. 
 
9.3.2 Description of Waste 
The flash pads (TA-16-387 and -388) and the burn pads (TA-16-388 and TA-16-399) are used to 
treat scrap HE and equipment and waste that have contacted HE and are considered to be 
contaminated.  HE that have been burned include cyclotetramethylenetetramine (HMX), cyclonite 
(RDX), 2, 4, 6-trinitrotoluene (TNT), pentaerythritol tetranitrate (PETN), ammonium nitrate, barium 
nitrate, triaminotrinitrobenzene (TATB), nitrocellulose, tetryl, nitroguanidine, and various plastic 
binders.  These wastes are transferred to the site by trucks.  Waste and HE scrap are 
containerized.  Large equipment is wrapped to ensure containment. 
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The burn trays (TA-16-394 and -388) handle waste oils and solvents that are considered to be 
contaminated with HE.  Small volumes are handled in metal containers, and the contents are 
poured by hand into the burn pans. 
 
The waste handled at the filter vessels (TA-16-401 and TA-16-406) is HE-contaminated 
wastewater delivered to the site with a vacuum truck and drained from the truck through a hose 
into the vessel. 
 
Burning HE material wastes can leave a residual material that is toxic for barium.  The 
concentration of barium in the residual material varies with the concentration of barium nitrate in 
the waste.  Burning HE material wastes can also leave a residual material that is toxic for other 
RCRA-characteristic metals. 
 
9.3.3 Removal of Waste 
All wastes will be treated or removed from the open burn unit scheduled to be closed prior to the 
initiation of closure activities.  Containers and packaged waste may be removed from the unit with 
container-handling equipment.  Small containers may be handled manually or with a dolly.  
Flatbed trucks or trailers may be used for transport of the wastes.  All appropriate shipping 
papers will accompany the wastes during transport.  RCRA-regulated wastes will be moved to an 
approved on-site facility or permitted off-site treatment and/or disposal facility. 
 
9.3.4 Closure Procedures and Decontamination 
To the extent possible, all contaminated structures and equipment at the open burn units 
addressed in this section will be decontaminated and removed.  Structures, equipment, and 
media that cannot be decontaminated will be containerized and managed in compliance with 
appropriate regulations.  All sampling conducted during closure and decontamination procedures 
will be done in accordance with QA/QC procedures (see Section 9.1.8). 
 
Before proceeding with any closure activities, the units and all associated structures and 
equipment will be surveyed for radiological contamination.  PPE and monitoring requirements will 
be determined by ESH-1 and ESH-5 following a field inspection.  Radiation and chemical 
monitoring will occur throughout closure activities.  If any contamination is found, the 
contaminated material will be decontaminated (if possible) or containerized and taken to an 
approved storage location at LANL appropriate for the waste type. 
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Personnel involved in closure activities will wear appropriate PPE and will follow good hygiene 
practices to protect employees from exposure to hazardous waste.  The level of PPE will depend 
upon the level of chemical contamination detected, if any.  Minimum PPE requirements will 
consist of coveralls, steel-toed boots, and safety glasses or face shields.  If an overhead danger 
is present, a hard hat will be worn.  All workers involved in closure activities will be required to 
have training and medical monitoring.  Contaminated PPE will either be decontaminated or 
managed in compliance with appropriate regulations. 
 
Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 
parameters listed in Table 9-2 to provide a baseline for decontamination verification.  Then any 
equipment and/or structures located at the open burn unit will be wiped down with a wash water 
solution.  Mops and/or sponges will be used to minimize the amounts of liquid waste generated 
as a result of decontamination activities.  Portable berms and/or other containment structures will 
be used to contain any wash water that is generated as a result of decontamination activities.  
Wash water resulting from decontamination activities will collect within the bermed area or other 
containment structures. 
 
Wash water collected from within the bermed area or other containment structures will be 
transferred to appropriate containers and sampled.  The used wash water will also be analyzed 
for the parameters listed in Table 9-2.  The wash cycles will continue until the structures and 
equipment at each unit have been cleaned to established levels (see Section 9.3.6).  (One 
additional sample of clean wash water solution squeezed from mops and/or sponges prior to use 
will be collected for each additional washdown event.)  If the used wash water is nonhazardous 
and nonradioactive, it will be managed appropriately in accordance with LANL policy.  Otherwise, 
the used wash water will be managed at an appropriate on-site facility, depending on the 
regulated components present. 
 
Soil and sand sampling will be conducted as part of the closure activities to determine if 
contaminants have migrated from the open burn units.  Prior to the initiation of closure activities, 
background soil samples will be collected in the vicinity of the open burn units and analyzed for 
the parameters listed in Table 9-2.  After washdown activities are completed, a statistically 
representative number of soil and/or sand samples will be collected from the area constituting and 
surrounding the burn units, as appropriate.  Initial samples will be collected to a depth of 6 inches 
and will be spaced to ensure that samples are representative of the entire area covered by the 
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open burn unit as well as other areas in the vicinity that may have been affected by treatment 
operations at the burn units.  Sampling will be conducted by the methods described in 
Section 9.4.  Samples will be analyzed for the parameters listed in Table 9-2.  If contamination is 
found in any of the soil/sand samples as a result of open burning, the contaminated soil/sand will 
be removed to statistically significant levels based on concentrations in the background soil 
samples. 
 
9.3.5 Decontamination Equipment 
Prior to use, all decontamination equipment will be rinsed with distilled water.  Decontamination 
equipment rinsate blanks will be collected and analyzed in accordance with QA/QC procedures 
(see Section 9.1.8).  Reusable protective clothing, tools, and equipment used during closure 
activities will be cleaned with a wash water solution and scraped as necessary to remove any 
residue.  Residue, disposable equipment, and reusable equipment that cannot be 
decontaminated will be containerized and managed appropriately at an approved on-site facility, 
depending on the regulated components present.  Used wash water will be collected and 
analyzed for the parameters listed in Table 9-2.  If the used wash water is nonhazardous and 
nonradioactive, the water will be managed appropriately in accordance with LANL policy.  
Otherwise, it will be managed at an appropriate on-site facility, depending on the regulated 
components present. 
 
9.3.6 Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that hazardous waste residue is 
not present at the site after closure.  Two samples of clean wash water solution squeezed from 
mops and/or sponges prior to use will be collected before initial washdown of the equipment and 
structures located at the open burn unit.  The samples will be analyzed for parameters listed in 
Table 9-2 to provide baseline data for decontamination verification.  Analytical procedures will 
conform to methods found in SW-846.  Used washdown solutions will also be analyzed for the 
parameters listed in Table 9-2.  Washdown solutions will be considered contaminated if the used 
wash water solution shows a significant increase (i.e., determined using statistical methods 
defined in SW-846) in the analytical parameters over the clean wash water solution.  If 
subsequent washdowns are deemed necessary, an additional sample of clean wash water 
solution squeezed from mops and/or sponges prior to use will be taken for each additional 
washdown event. 
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Existing background soil data for TA-16 will also be used to demonstrate that hazardous waste 
residue resulting from open burn activities is not present at the site after closure.  A comparison 
of closure sampling data to existing background soil data will be used to establish the source of 
any hazardous waste or constituents present in the soil.  If the data comparison indicates that 
contamination is from the open burn activities, additional contaminated soil excavations will be 
performed until at least one of the following decontamination criteria has been met: 
 
 •No detectable hazardous waste or constituents from open burn activities are found in the 

final sample. 
 
 •Detectable hazardous waste or constituents from open burn activities in the final sample are 

removed to statistically significant levels based on baseline concentrations in the clean 
wash water or established background soil data. 

 
 •Detectable hazardous waste or constituents from open burn activities in the final sample are 

at or below levels negotiated with NMED. 
 
 •Detectable hazardous waste or constituent concentrations from open burn activities do not 

significantly decrease after several washdowns. 

 
9.4 SAMPLING AND ANALYTICAL PROCEDURES [20 NMAC 4.1, Subpart V, 264.112(b)(4)] 
The following sections describe procedures and methods for sampling, analysis, and 
documentation applicable to closure activities.  While the procedures and methods are specific, 
other applicable procedures or methods given in SW-846 may be used if conditions or experience 
show the alternate method to be more appropriate.  All sampling and analytical procedures 
actually used will be annotated in the final closure report.  Sampling will be conducted in 
accordance with procedures given in SW-846 (for hazardous components) and LANL's Inorganic 
Trace Analysis Group (CST-9) procedures (for radiological analysis). 
 
9.4.1 Soil, Ash, and Sand Sampling 
Soil sampling will be conducted at each of the hazardous and/or mixed waste management units 
addressed in this plan.  The soil samples will be collected to determine if contaminants have 
migrated from the respective units.  Ash and sand will be collected from the burn units, as 
applicable, to determine appropriate waste management practices for the ash and the sand. 
 
9.4.1.1 Sampling Procedures 
The sampling procedures outlined below will be used to obtain samples to determine the amount 
of RCRA constituents in soil, ash, and sand associated with the units undergoing closure.  Soil 
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samples will be collected from the 6-inch depth with a trowel or scoop or with a Veihmeyer soil 
sampler.  Ash and sand samples will be collected with a trowel or scoop.  Sampling procedures 
will be performed as follows: 
 
 •Trowel or Scoop 
  -Take small, equal portions of sample from the surface or near the surface of the 

material to be sampled. 
 
  -Combine the samples in a container appropriate for the required analysis. 
 
  -Cap the container, attach a label and seal, and preserve as required (see Table 9-3).  

Record in the field logbook, and complete the sample analysis request sheet and 
chain-of-custody form.  Deliver the samples to CST-9 for radiological screening and 
to the laboratory for analysis. 

 
 •Veihmeyer Sampler 
  -Assemble the sampler by screwing in the tip and drive head on the sampling tube. 
 
  -Insert the tapered handle (drive guide) of the drive hammer through the drive head. 
 
  -Place the sampler in a perpendicular position on the soil to be sampled. 
 
  -With the left hand holding the tube, drive the sampler into the soil to the desired 

sampling depth by pounding the drive head with the drive hammer.  Do not drive 
the tube further than the tip of the hammer's drive guide. 

 
  -Record the length of the tube that penetrated the material. 
 
  -Move the drive hammer onto the drive head.  In this position, the hammer serves as a 

handle for the sampler. 
 
  -Rotate the sampler at least two revolutions to shear off the sample at the bottom. 
 
  -Lower the sampler handle (hammer) until it just clears the two ear-like protrusions on 

the drive head and rotate about 90 degrees. 
 
  -Withdraw the sampler from the material by pulling the handle (hammer) upwards.  

When the sampler cannot be withdrawn by hand, as in deep soil sampling, use a 
puller jack and grip. 

 
  -Dislodge the hammer from the sampler, turn the sampler tube upside down, tap the 

head gently against the hammer, and carefully recover the sample from the tube.  
The sample should slip out easily. 

 
  -Store the sample in an appropriate sample container. 
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  -Label the sample, affix the seals, preserve as required (see Table 9-3), record in the 
field logbook, complete the sample analysis request sheet and chain-of-custody 
form, and deliver the samples to CST-9 for radiological screening and to the 
laboratory for analysis. 

 
9.4.1.2 Cleaning of Samplers 
To prevent cross contamination, it is important to clean the samplers after each sample is 
collected.  An unused, disposable sampler may be presumed clean if still in a factory-sealed 
wrapper.  Unsealed samplers will be cleaned prior to use.  The samplers will be washed with a 
detergent and water solution, rinsed several times with tap water, rinsed with distilled water, 
drained of excess water, and air-dried or wiped dry. 
 
9.4.2 Liquid Sampling 
A coliwasa or similar device will be used to sample unused wash water solutions before 
decontamination begins in order to determine baseline parameters.  It will also be used to sample 
the wash water used in cleaning structures and equipment.  As an alternative to the coliwasa, 
glass tubes may be used to sample liquids.  The primary advantage in using a glass tube is that 
the tube will be disposed of appropriately after each sample is collected, thus eliminating the 
potential for cross contamination. 
 
9.4.2.1 Sampling Procedure 
Liquid sampling with a coliwasa will be performed as follows: 
 
 •Ensure that the coliwasa is clean. 
 
 •Assemble the coliwasa. 
 
 •Check that the sampler is functioning properly.  Adjust the locking mechanism, if necessary, 

to make sure the neoprene rubber stopper provides a tight closure. 
 
 •Wear necessary protective clothing and gear, and observe required sampling precautions. 
 
 •Put the sampler in the open position by placing the stopper-rod handle in the T-position and 

pushing the rod down until the handle sits against the sampler's locking block. 
 
 •Slowly lower the coliwasa into the liquid at a rate that permits the level of the liquid inside and 

outside the sampler tube to be about the same.  If the level of the liquid in the sampler 
tube is lower than that outside the sampler, the sampling rate is too fast and will result in 
a nonrepresentative sample. 

 



 

TA-16 Replacement Pages 9-18 April 15, 1996 
Revision 2.1 

 •When the sampler stopper hits the bottom of the liquid container, push the sampler tube 
downward against the stopper to close the sampler.  Lock the sampler in the closed 
position by turning the T-handle until it is upright and one end rests tightly on the locking 
block. 

 
 •Slowly withdraw the sampler from the container with one hand, while wiping the sampler tube 

with a disposable cloth with the other hand. 
 
 •Carefully discharge the sample into a sample container by slowly opening the sampler.  This 

is done by slowly pulling the lower end of the T-handle away from the locking block, while 
the lower end of the sampler is positioned in the sample container. 

 
 •Preserve as required (see Table 9-4), cap the container, attach a label and seal, place 

immediately in an insulated container with ice (if required), record in the field logbook, 
and complete the sample analysis request sheet and chain-of-custody form. 

 
 •Unscrew the T-handle of the sampler and disengage the locking block.  Clean the sampler 

on site, or store the contaminated parts of the sampler in a plastic storage tube or bag for 
subsequent cleaning.  Store used rags in plastic bags for subsequent disposal. 

 
9.4.2.2 Cleaning of Samplers 
The sampler must be clean before use.  An unused, disposable sampler may be presumed clean 
if still in a factory-sealed wrapper.  Unsealed samplers will be cleaned prior to use.  Samplers will 
be washed with a detergent and water solution, rinsed several times with tap water, rinsed with 
distilled water, drained of excess water, and air-dried or wiped dry.  A necessary piece of 
equipment for cleaning the tube of the coliwasa is a bottle brush that fits tightly inside the diameter 
of the tube.  The brush is connected to a rod of sufficient length to reach the entire length of the 
sampler tube.  Improper cleaning of sampling equipment will cause cross contamination of 
samples.  Clean samplers should be stored in clean polyethylene plastic tubes or bags in a clean 
and protected area. 
 
9.4.3 Sample Handling and Documentation 
Samples will be analyzed either at LANL or at a commercial laboratory.  In either case, each 
sample will be labeled, sealed, and accompanied by a chain-of-custody and sample analysis 
request form.  The chain-of-custody form is necessary to trace sample possession from the time 
of collection to the time of analysis and must accompany every sample.  The original record 
accompanies shipment.  The copy is retained by LANL.  If samples are analyzed at LANL, the 
original will be maintained by LANL.  The request for analysis form has two parts:  field and 
laboratory.  The field portion of this form must be completed by the person collecting the sample 
and include most of the pertinent information noted in the logbook.  The laboratory portion is 
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intended to be completed by the analytical laboratory personnel when the sample is received.  
The analytical laboratory retains the original record and sends a copy to LANL. 
 
Sample containers appropriate for the requested analyses will be used for all samples.  Sample 
containers, preservation, and holding times will conform to those specified in SW-846 for the 
corresponding analyses.  Samples will be taken, placed in bottles, sealed, and tagged.  Sample 
container surfaces will be screened for radiological contamination and decontaminated, if 
necessary.  Sample containers will then be immediately packed in vermiculite, sawdust, or if 
refrigeration is required, an insulated container with ice.  Recommended sample containers, 
preservation, and holding times are presented in Tables 9-3 and 9-4. 
 
The sample container must be sealed with a gummed paper seal attached to the container in 
such a way that the seal must be broken in order to open the container.  The seal and sample tag 
must be completed with a waterproof pen.  A sample label is necessary to prevent 
misidentification of samples and should include, if applicable, the grid number referenced to 
positions staked on the site perimeter.  The sample label must be completed to include the 
project name, sample number, collection date/time, collector's name, sample location, sample 
media description, preservative, and analysis requested.  In the case of soil sampling, field 
information shall include observations such as the soil texture and surface appearance, ambient 
temperature and cloud cover at time of sampling, and precipitation conditions 24 hours before 
sampling. 
 
A field logbook will be kept and will contain all information pertinent to field surveys and sampling.  
The logbook shall have bound and consecutively numbered pages in 8 1/2- by 11-inch format.  
Minimum entries should include: 
 
 •Purpose of sample (routine sampling, special sampling) 
 
 •Location of sampling (coordinates referenced to staked field points, if soil sample) 
 
 •Name and business address of person making log entry 
 
 •Type of process producing waste 
 
 •Number and volume of sample 
 
 •Description of each sampling location, sampling methodology, equipment used, etc. 
 
 •Date and time of sample collection 
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 •Sample destination and transporter's name (e.g., name of laboratory, United Parcel Service, 

etc.) 
 
 •Map or photograph of the sampling site, if any 
 
 •Field observations, if applicable (e.g., ambient temperature, sky conditions, past 24-hour 

precipitation) 
 
 •Field measurements, if applicable (e.g., pH, conductivity) 
 
 •Collector's sample identification number(s) 
 
 •Signature of person responsible for the log entry. 

 
Because sampling situations vary widely, no general rule can be given as to the extent of 
information that must be entered in the logbook.  It is recommended, however, to record sufficient 
information so that someone can reconstruct the sampling situation without relying on the 
collector's memory. 
 
9.4.4 Analytical Procedures 
All sample analyses will be conducted using methods prescribed in SW-846, including those for 
QA/QC.  Target detection limits, analytical methods, and instrumentation for metals and organics 
analyses are presented in Tables 9-5 and 9-6. 
 
9.4.5 Field and Laboratory QA/QC 
Field QC activities will include collection of the following QC samples: duplicate samples, trip 
blanks, field blanks, and equipment rinsate blanks.  Field QC samples are summarized in 
Table 9-7. 
 
Duplicate samples are two or more samples collected simultaneously into separate containers 
from the same source under identical conditions.  Acceptance limits for field duplicate analyses 
are 0 to 20 relative percent difference per analyte.  Frequency of duplicate samples will be no 
less than 1 per day and 1 in 20 samples.  Blank samples will include trip blanks, field blanks, and 
equipment rinsate blanks.  A trip blank is a sample container filled with organic-free deionized 
water.  The filled container is taken to the sampling site, remains unopened, and then is shipped 
to the analytical laboratory along with the samples.  A trip blank is submitted whenever samples 
are collected for volatile organic compounds analysis.  A field blank is a sample collected to 
assess the ambient conditions at the sampling site.  It consists of a sample of organic-free 
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deionized water poured into a sample container under normal sampling conditions.  An 
equipment rinsate blank is collected to assess the cleanliness of sampling equipment.  The 
equipment is cleaned according to the procedures described in Sections 9.4.1.2 and 9.4.2.2, then 
organic-free deionized water is poured over the decontaminated equipment's sampling surface 
and collected in a sample container.  Frequency of blank samples will be no less than 1 per day 
and 1 in 20 samples.  Blank samples and duplicate samples of liquid, soil, ash, and sand will be 
analyzed for the same parameters as the closure samples.  Samples will be provided with unique 
identification numbers that do not indicate to the laboratory that the samples are for QA/QC 
purposes. 
 
Instrument calibration and maintenance are field activities subject to QC procedures.  Field 
equipment requiring calibration will be limited to radioactivity detection devices and organic vapor 
monitoring equipment.  Radiation detection and organic vapor monitoring equipment are the 
responsibility of field personnel and will be calibrated and maintained using the manufacturer's 
instructions and appropriate standard operating procedures. 
 
The analytical laboratory shall operate under a quality assurance program plan (QAPP) which 
meets the requirements in SW-846.  QC procedures in the analytical laboratory are guided by the 
laboratory's QAPP.  In the laboratory, QC samples are required to establish the accuracy and 
precision of the analytical data in order to determine the quality of the data.  Laboratory QC 
procedures are summarized in Table 9-8.  
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 10.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
This section describes selected solid waste management units (SWMU) that have been identified 
at Technical Area (TA) 16 at Los Alamos National Laboratory (LANL).  Because TA-16 
encompasses a relatively large area and contains a large number of SWMUs, this section will 
address only those SWMUs that may reasonably be expected to potentially impact the units 
included in this permit application.  Information on the remaining SWMUs at TA-16 is contained in 
Revision 1.0 of LANL's "Solid Waste Management Units Report" (LANL, 1990), hereafter referred 
to as the 1990 SWMU Report, and in the "RFI Work Plan for Operable Unit 1082," (LANL, 1993a). 
 Attachment 10-1 contains SWMU characterization sheets in response to regulatory requirements 
in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 
270.14(d).  The characterization sheets were taken from 1990 SWMU Report. 
 
LANL uses the definition of a SWMU presented in "Module VIII:  Special Conditions Pursuant to 
the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, 
EPA I.D. NM0890010515" (U.S. Environmental Protection Agency [EPA], 1994a), referred to as 
Module VIII.  This definition states that SWMUs are "any discernible unit at which solid wastes 
have been placed at any time, irrespective of whether the unit was intended for the management 
of solid or hazardous waste.  Such units include any area at or around a facility at which solid 
wastes have been routinely and systematically released." 
 
10.1 SWMU DESCRIPTIONS 
Several types of SWMUs are present at TA-16.  These SWMUs include those identified for 
corrective actions in Module VIII, as modified following a Class III permit modification effective 
May 19, 1994; SWMUs that are active Resource Conservation and Recovery Act (RCRA) units; 
and SWMUs identified in the 1990 SWMU Report.  Descriptions of the SWMUs are presented in 
the following sections.  These descriptions were compiled from the "RFI Work Plan for Operable 
Unit 1082" and from the 1990 SWMU Report.  Figures 10-1 and 10-2 show the locations of the 
selected SWMUs in the vicinity of the TA-16-88 container storage area and in the vicinity of the 
TA-16 burning ground, respectively. 



 

TA-16 Replacement Pages 10-2 April 15, 1996 
Revision 2.1 

 
10.1.1 Open Burn/Open Flash Units 
TA-16-386 is an inactive flash pad at the TA-16 burning ground.  The unit, identified as SWMU 
No. 16-010(a) in Module VIII, was built in 1951 and measures 100 feet (ft) long by 100 ft wide.  It 
was formerly used to burn high-explosives (HE)-contaminated equipment and waste HE but is 
currently used as a storage area (LANL, 1990; LANL, 1993a). 
 
TA-16-387 is a flash pad that was constructed in 1951.  It is an active RCRA unit; however, 
flashing operations will be relocated to the TA-16-388 flash pad/burn tray area.  The TA-16-387 
flash pad will undergo closure after closure activities at MDA P are completed.  The pad/burn 
area consists of a layer of sand several inches thick in a 100- by 100-ft fenced area.  The pad is 
used for flash burning HE-contaminated material under RCRA interim status requirements.  The 
unit is identified as SWMU No. 16-010(b) in Module VIII. 
 
TA-16-388 and TA-16-399 are burn pads.  These active RCRA units are used to burn HE scrap 
under interim status requirements; a permit is being sought for Burn Pad 399 through this permit 
application.  (Burn Pad 388 will be converted into a flash pad/burn tray area.)  Currently, these 
100 foot (ft) long by 100 ft wide enclosed areas each consist of a concrete pad, used for 
unloading explosives, and an elevated metal tray.  Each burn tray is 2 ft above the ground and is 
16 ft long by 4 ft wide.  HE is placed on the tray and burned.  Each tray has a metal-covered rain 
guard that can be rolled back to expose the tray.  TA-16-388 and TA-16-399 are identified as 
SWMU Nos. 16-010(c) and 16-010(d), respectively, in Module VIII. 
 
TA-16-392 is a former filter bed that was constructed in 1951.  The unit was converted to a burn 
pad in 1988 for the purpose of burning suspected uranium-contaminated objects (LANL, 1993a).  
The unit is identified as SWMU No. 16-010(i) in Module VIII. 
 
10.1.2 Filter Beds/Filter Vessels 
The former location of a filter bed (TA-16-393) is identified as SWMU No. 16-005(g) in 
Module VIII.  The unit received HE-residue wash water from the basket wash facility (see 
Section 10.1.6) and drained the filtered wash water to an adjacent area.  TA-16-393 was 
decommissioned and removed in 1965. 
 
TA-16-394 is a filter bed that was built in 1951 to receive HE-residue wash water from the basket 
wash facility.  A pipe drained the filtered wash water to the adjacent area southeast of the bed.  
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The filter bed has been modified and now consists of a 12 ft long by 12 ft wide by 1 ft deep metal 
tray filled with 6 to 8 inches of sand.  This burn tray contains two elevated shallow steel pans.  
Oil and solvents contaminated with HE are poured into the trays and burned.  This active RCRA 
unit operates under interim status requirements and is identified as SWMU No. 16-010(j) in 
Module VIII.  TA-16-394 burn tray operations will be relocated to the TA-16-388 flash pad/burn 
tray area and the TA-16-394 unit will subsequently undergo closure. 
 
TA-16-401 and TA-16-406 are steel filter vessels at the TA-16 burn ground.  These active units 
operate under RCRA interim status requirements and are designated as SWMU Nos. 16-010(e) 
and 16-010(f), respectively, in Module VIII.  They are two of the units for which a permit is being 
sought through this permit application.  SWMU No. 16-010(e) was built in 1961 to filter 
HE-contaminated wash water from the basket wash facility, TA-16-390.  Wash water was carried 
from the basket wash facility to the filter vessel through a trough (TA-16-1129).  This 
arrangement was used until 1966, when TA-16-390 was decommissioned.  SWMU No. 16-010(f) 
replaced filter bed TA-16-393, which was taken to TA-54 for disposal in 1965. 
 
The filter vessels are made of steel and measure 8 ft in diameter and 10 ft high.  They are 
equipped with jib-crane-operated, cone-shaped steel covers.  Approximately 3 ft of the filter 
vessels are above grade.  The structures are cone-shaped steel containers with a surface layer 
of sand overlying layers of fine and coarse gravel. 
 
The filter vessels are now used for filtering HE/water sludge from HE sumps.  The sludge, which 
is brought in on tank trucks from HE sumps site wide, is pumped into a filter vessel and dried by 
blowing hot air across the filtered residue.  The residue is burned in the vessel and any residual 
material is raked out and put into drums for reburning. 
 
A drainage system takes the filtered water from the filter vessel to a filter/treatment unit 
(TA-16-363). 
 
10.1.3 Storage Areas 
A container storage area is located at TA-16-88.  This active unit currently operates under RCRA 
interim status requirements, and is one of the units for which a permit is being sought through this 
permit application.  It is identified as SWMU No. 16-012(a2) in the 1990 SWMU Report.  Wastes 
stored in this container storage area include solid hazardous and low-level mixed waste. 
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A storage area was formerly located near or within TA-16-386.  Barium nitrate was reportedly 
placed in the area in the 1940s and remained there until it was removed in the late 1960s (LANL, 
1990; LANL, 1993a).  This area is identified as SWMU No. 16-016(c) in Module VIII. 
 
10.1.4 Contaminated Soils 
Potential soil contamination associated with the operation and/or decommissioning of HE 
magazines and HE machining buildings comprises several SWMUs in TA-16.  Potentially 
HE-contaminated surface soil at two HE magazines (TA-16-74 and TA-16-30) comprise SWMU 
Nos. 16-024(b) and 16-024(c), respectively.  The HE magazines, identified in the 1990 SWMU 
Report, were small wooden structures with concrete floors that were used to temporarily store HE 
during processing operations.  Both units were removed in 1960. 
 
HE-contaminated soil is potentially present as a result of operations at TA-16-35 and is 
designated as SWMU No. 16-025(c) in the 1990 SWMU Report.  TA-16-35 was a 15- by 13- by 
8-foot utility building that supported HE-machining operations in TA-16-31, TA-16-32, and 
TA-16-33.  The building was removed sometime after May 1960. 
 
Surface and subsurface soil contamination also potentially exists at the sites of three former 
buildings (TA-16-33, TA-16-31, and TA-16-32) that were removed between 1960 and 1961.  The 
areas are identified as SWMU Nos. 16-024(e), 16-025(e), and 16-025(f), respectively, in the 1990 
SWMU Report.  The buildings, which were similar in structure to the HE magazine described 
above, were used for machining and processing HE. 
 
10.1.5 Septic Tank 
TA-16-385 is a septic tank that serves a water closet, a lavatory, and a floor drain at the TA-16 
burning grounds.  The unit, which was constructed in 1963, is made of steel and has a 385-gallon 
capacity.  Wastes managed at this unit include domestic and industrial sewage. In addition, 
sampling of TA-16-385 in 1988 revealed the presence of volatile organic compounds (LANL, 
1990).  The unit is identified as SWMU No. 16-006(e) in Module VIII. 
 
10.1.6 Basket Wash Facility and Associated Structures 
A basket wash facility (TA-16-390) was formerly located at TA-16. The building was constructed in 
1951 and was used to wash HE-contaminated basket filters collected from sumps.  Wash water 
from the operation was carried to filtering vessels via one of four transfer troughs (see below).  
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Operations at the facility ceased in 1966 and the facility has since been decommissioned (LANL, 
1990; LANL, 1993a).  The unit is designated as SWMU No. 16-010(h) in Module VIII. 
 
TA-16-1129, -1134, -1135, and -1136 are all inactive troughs that formerly carried 
HE-contaminated or potentially HE-contaminated wash water from the basket wash facility to one 
of four filtering vessels.  The units are identified as SWMU Nos. 16-010(k), 16-010(l), 16-010(m), 
and 16-010(n), respectively, in Module VIII.  Each of the units is a steel, V-shaped trough that is 
open on the top.  The units are supported by a steel frame and elevated approximately 3 ft off the 
ground.  In addition to transporting HE-contaminated or potentially HE-contaminated wash water, 
SWMU No. 16-010(n) also transported wash water potentially contaminated with uranium (LANL, 
1993a).   SWMU No. 16-010(n) was dismantled in 1988 (LANL, 1993a). 
 
10.1.7 Surface Impoundment 
SWMU No. 16-008(b) is an inactive surface impoundment at the TA-16 burning grounds.  In 
operation from around the 1940s until the 1980s, the unit measured 60 ft long, 35 ft wide, and 4 ft 
deep and received liquid from two filter vessels (TA-16-401 and TA-16-406).  The sludge in the 
surface impoundment contained HE residue, barium sulfate, and barium nitrate (LANL, 1990).  
The unit underwent closure in 1990. 
 
10.1.8 Disposal Area 
Material Disposal Area P (MDA-P) is an inactive, 6.71-acre disposal area located near the south 
rim of Cañon de Valle and to the north of TA-16-387 (LANL, 1993a).  Waste disposal at MDA-P 
began in the early 1950s and continued until 1984.  Items disposed of at MDA-P included wastes 
from the synthesis, processing, and testing of HE; photo development process wastes; residues 
from burning HE-contaminated equipment and debris; debris generated during demolition of 
S-Site; and barium-contaminated sands generated by burning HE (LANL, 1993a).  Prior to being 
used as a waste disposal site, the area was used to burn HE detonators.  MDA-P is identified as 
SWMU No. 16-018 in Module VIII. 
 
10.1.9 Filter/Treatment Unit 
TA-16-363 (formerly TA-16-228) is a carbon filter/treatment unit.  Constructed in 1988, this unit is 
used treat wastewater generated by two filter vessels (TA-16-401 and TA-16-406).  Treated 
effluent from the carbon filter/treatment unit is discharged through a National Pollutant Discharge 
Elimination System (NPDES)-permitted outfall.  The unit is designated as SWMU No. 16-010(g) 
in Module VIII. 



 

TA-16 Replacement Pages 10-6 April 15, 1996 
Revision 2.1 

 
10.1.10 Drainage System/Outfall 
SWMU No. 16-028(a) was originally described in the 1990 SWMU Report as both a drainage 
system associated with TA-16-363 (formerly TA-16-228) and as an outfall associated with the 
filter/treatment unit described in Section 10.1.9.  More recent information, however, suggests that 
the latter description of this SWMU is inaccurate and that the outfall is actually a duplicate of 
SWMU No. 16-010(g) (LANL, 1993a).  The drainage system discharges to the canyon between 
TA-16-363 and the inactive surface impoundment described in Section 10.1.7.  Discharged 
material may include HE, and in the past may have included barium (LANL, 1990). 
 
10.2 RELEASES 
Some large debris items from MDA-P [SWMU No. 16-018] are known to have fallen into Cañon 
de Valle (LANL, 1993a).  Soil samples collected from MDA-P during a U.S. Department of Energy 
Environmental Survey contained barium in concentrations exceeding the EPA's extraction 
procedure toxicity threshold (LANL, 1990).  The extent of contamination in the canyon, if any, is 
unknown.  SWMU No. 16-018 has been identified for deferred action in the "RFI Work Plan for 
Operable Unit 1082" (LANL, 1993a).  However, samples will be collected prior to implementing 
process modifications (as outlined in Section 4.0) to identify baseline contamination.  In addition, 
sampling and analytical data will be collected upon closure. 
 
10.2.1 Corrective Actions 
Pursuant to 20 NMAC 4.1, Subpart V, 264.101(a), corrective actions are required only for releases 
of hazardous waste or hazardous constituents.  There have been no documented releases of 
RCRA hazardous waste or hazardous constituents from the TA-16 SWMUs previously described. 
 However, because the SWMUs are located in areas where waste has been historically and is 
currently managed they will be investigated and remediated, as necessary, with EPA's and the 
New Mexico Environment Department's approval.  Any corrective action needed at TA-16, will 
follow the RCRA Facility Investigation/Corrective Measures Study process.  Activities conducted 
would include surface and subsurface sampling. 
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 12.0  CERTIFICATION 
 
I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with 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. 
 
 
 
 
 
 
 
 
    
Dennis J. Erickson   Date Signed 
Division Director for Environment, Safety, and 
  Health Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
 
 
    
Larry D. Kirkman   Date Signed 
Acting Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 
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 EXPLANATION OF PROCESS CODE LISTINGS 
 AND DESIGN CAPACITIES FOR HAZARDOUS AND MIXED WASTE UNITSa 
 

Description Capacity SWMUb No. Associated Structure 
No./Area 

Line 1 S01 Container Storagec 
Container storage area 

275 gallons 16-012(a2) Technical Area 16, 
Building 88 (TA-16-88) 

Line 2 T04 Treatment - Open Burning 
Flash Pads 387d and 388 
(two flash pads for burning potentially high 
explosives [HE]-contaminated 
equipment/materials) 

40,000 poundse 
(of waste per burn) 

at each unit 

16-010(b) TA-16-387 
TA-16-388 

Line 3 T04 Treatment - Open Burning 
Burn Pads 388f and 399 
(two burn pads for burning HE solids) 

1,000 pounds 
(of waste per burn) 

at each unit 

16-010(c) 
16-010(d) 

TA-16-387 
TA-16-388 

Line 4 T04 Treatment - Open Burning 
Burn Tray 388 
(one burn tray for burning HE-contaminated 
oil/solvent mixtures) 

100 gallons 
(of waste per burn) 

To be determined TA-16-388 

Burn Tray 394 
(one burn tray for burning HE-contaminated 
oil/solvent mixtures) 

250 gallons 
(of waste per burn) 

16-010(j) TA-16-394 

Line 5 T04 Treatment - Open Burning 
Filter Vessels 401 and 406 
(two filter vessels for burning HE-contaminated 
sludges) 

1,000 pounds 
(of waste per burn) 

at each unit 

16-010(e) 
16-010(f) 

TA-16-401 
TA-16-406 

 
Explanation of Symbols/Abbreviations 
 
aEPA Hazardous Waste Numbers for wastes that may be managed at the units are listed in the following table. 
bSWMU = solid waste management unit. 
c"Line 1 S01 Container Storage" refers to the total amount of container storage for hazardous and mixed waste at Technical 

Area (TA) 16, provided in Section XII, page 4 of 7, of this Part A permit application.  For information on locations and 
capacities of other container storage areas for hazardous and mixed waste at Los Alamos National Laboratory (LANL), 
refer to Section 1.0 (i.e., the Part A Permit Application) of Revision 4.1 of LANL's Part B Permit Application for Hazardous 
Waste, November 1988 and to LANL's "RCRA Part A Permit Application for Mixed Waste," Rev. 2.0, September 1994. 

dFlash Pad 387 will be used to treat wastes from Material Disposal Area (MDA) P only and will undergo closure following 
closure activities at MDA P and approval of Flash Pad 388 operations. 

eThis amount is the estimated maximum weight of equipment or structures (with HE surface contamination only) that may be 
burned at a flash pad at one time. 

fLANL plans to convert Burn Pad 388 to a flash pad/burn tray area.  Upon conversion, wastes formerly treated at Flash Pad 
387 (other than MDA P wastes) and Burn Tray 394 will be treated at TA-16-388.  Burn Tray 394 will undergo closure after 
operations there are relocated to Burn Tray 388 and Burn Tray 388 is approved for use. 
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 LIST OF TOPOGRAPHIC MAPS 
 
 
MAP NO.  MAP TITLE 
 
1Contour Map Showing All Technical Areas (TA) at Los Alamos National Laboratory (LANL) 
 
2Contour Map Showing Hazardous and Mixed Waste Units at Technical Area (TA) 16 
 
3Location Map of Water Supply Wells, Monitoring Wells, Test Wells, Springs,  and Surface 

Water Sampling Stations 
 
4Los Alamos National Laboratory (LANL) National Pollutant Discharge Elimination System 

(NPDES) Outfall Locations 
 
5Location Map of Technical Area (TA) 57, Fenton Hill Geothermal Site 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Note:  For topographic maps showing LANL's other hazardous and mixed waste units, refer to 
Section 1.0 of Revision 4.1 of LANL's Part B Permit Application for Hazardous Waste, November 
1988 and to LANL's "RCRA Part A Permit Application for Mixed Waste," Rev. 2.0, September 
1994. 
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 SUPPLEMENTAL AIR QUALITY INFORMATION 
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 TECHNICAL APPROACH TO ESTIMATING EMISSIONS FROM HE CONTAMINATED 
 SOLVENT AND OIL BURNING AT TA-16 SOLVENT BURN TRAYS AND THE AIR 
 QUALITY IMPACTS OF THESE EMISSIONS 
 
Flashing Pad 
 
Air emissions from flash burning of HE contaminated materials result primarily from the combustion of the 
wood used to bring the unburnable material up to a temperature high enough to react or combust any HE 
present.  A typical burn consists of approximately 800 to 1600 pounds of HE contaminated scrap lumber, 
uncontaminated scrap lumber, or wood pallets, approximately one- half gallon of kerosene and excelsior 
(or other appropriate material), 20-50 pounds of HE contaminated rags, paper, cardboard, plastics, 
packing material, and combustible firing site debris.  Each burn is estimated to take 2 hours.  Emissions 
from the flashing operation are estimated using emission factors developed by the Environmental 
Protection Agency (EPA) and published in AP-42, 1995, which includes; the combustion of wood in 
residential fireplaces with no emission control devices installed, the burning of municipal waste to account 
for any plastics or paper present, and the burning of distillate oil to account for the kerosene used as a 
starter aid.  (Table 1). 
 
 
 TABLE 1, EMISSION ESTIMATES FOR FLASHING OPERATIONS 
 

EMISSION 
SOURCE 

CHEMICAL 
EMITTED 

AVERAGE 
YEARLY 

EMISSIONS 
(lb/yr) 

HOURLY 
EMISSIONS 

(lb/hr) 

HE Contaminated Equipment Building Material Flashing 

1600 lb wood CO 
NOx 
SOx 
PM 

7275 
75 
12 
996 

101 
1 

0.2 
14 

0.5 gal kerosene CO 
NOx 
PM 

0.1 
0.4 
0.04 

0.001 
0.005 
0.001 

50 lb  rags, paper, 
etc. 

CO 
 
NOx 
SOx 
PM 

77 
 
5 
1 
14 

1 
 

0.1 
0.01 
0.2 

TOTALS CO 
NOx 
SOx 
PM 

7351 
81 
12 

1010 

102 
1 

0.2 
14 
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Liquid Burn Tray 
 
In addition to flash burning operations,  high explosives (HE) contaminated dilute solvents and lubricant 
oils are burned in a liquid burn tray at the TA-16 burn grounds.  Approximately 2500 gallons per year of 
HE contaminated dilute solvents and lubricant oil are generated during HE processing operations at LANL. 
 These solvents and oils are open burned in specialized solvent trays.  Approximately forty-five burns per 
year, each consisting of up to 55 gallons make up the burn tray operations.  An average make-up of the 
dilute solvent solution is 30% methanol, 25% water, 20% acetonitrile, 20% tetrahydrofuran, 5% of any the 
solvents in Table 2, and trace amounts of HE.  When required to sustain burning of these liquids, a wood 
fire is built under the 3 foot tall tray to combust the HE contaminated liquids.  These burns take 
approximately 4 hours each and require approximately 500 pounds of wood as kindling.  The burning of 
pump oil contaminated with HE makes-up approximately 10% of the burns.  Table 2 also gives the 
chemical properties and assumptions required for the emission calculations.  Combustion emissions 
except for NOx were estimated from a study performed by A. Tewarson entitled Prediction of Fire 
Properties of Fuels, Factory Mutual Research Corporation, 1985 (Enclosure F).  NOx emissions were 
estimated from emission factors provided in EPA's AP-42, Section 1.3 (Fuel Oil Combustion).  Emissions 
from solvent burning and oil burning are shown in Table 3.  Emissions from wood burning were again 
estimated from the combustion of wood in residential fireplaces with no emission control devices installed 
found in AP-42. 
 
 
 TABLE 2, CHEMICAL PROPERTIES OF SOLVENTS AND PUMP OIL 
 

SOLVENT TYPE MOLECULAR 
WEIGHT 
(g/mole) 

DENSITY 
(g/ml) 

NUMBER OF 
CARBONS 

ASSUMPTIONS USED FOR 
CALCULATIONS 

pump oil* 72 0.9050 5 ** 

methanol 32 0.7914 1 experimental data available 

acetonitrile 41 0.7868 2 C2 linear alkanes 

tetrahydrofuran 72 0.8888 4 C3-C6 linear ketones 

methyl ethyl ketone 72 0.8054 4 C3-C6 linear ketones 

butyl acetate 116 0.8825 6 C5-C10 acetate 

ethyl acetate 88 0.9003 4 C4 acetate 

toluene 92 0.8669 7 experimental data available 

ethanol 46 0.7893 2 experimental data available 

acetone 58 0.7899 3 experimental data available 

cyclohexane 84 0.7785 6 C5-C10 cyclo alkane 

 
* Approximated as n-Pentane (C5H12). 
**Used average of values given for linear, branched, and cyclic alkanes (paraffins). 
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 TABLE 3, EMISSION ESTIMATES FROM HE CONTAMINATED SOLVENT 
 AND LUBRICANT OIL BURNING 
 

EMISSION 
SOURCE 

CHEMICAL 
EMITTED 

YEARLY 
EMISSIONS 

(lb/yr) 

HOURLY 
EMISSIONSa 

(lb/hr) 

HE Contaminated Solvent Burning 

55 Gallons of Dilute Solvent CO 17 0.1 

Approximately 41 burns annually NOx 1478 9 

Each burn last 4 hours SOx 0 0 

 PMd 243 2 

HE Contaminated Lubricant Oil Burning 

55 Gallons of Lubricant Oil CO 7 0.4 

Approximately 4 burns annually NOx 0 0 

Each burn last 4 hours SOx 0 0 

 PMd 73 4 

Additional Materials Used to Achieve Proper Combustion 

500 lb of Wood CO 2842 16 

 NOx 29 0.2 

 SOx 5 0.03 

 PM 146 1 

0.25 Gallons of Kerosene CO 0.06 0.0003 

 NOx 0.2 0.001 

 SOx 0 0 

 PM 0.02 0.0001 

TOTALS 

Solvent Burning CO 2574 16 

 NOx 1505 9 

 SOx 4.1 0.003 

 PM 375 2 

Oil Burning CO 291 16 

 NOx 3 0.2 
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 SOx 0.5 0.03 

 PM 88 5 
 
aAll numbers have been rounded to achieve the least number of significant digits. 
bLubricant oil burning accounts for approximately 10% of the burn tray operations. 
cTewarson estimates soot; for this discussion it is noted as PM. 
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Air Quality Impacts 
 
Air quality regulations require that emissions from the burning operation must not impact ambient air 
quality standards set forth by federal statutes and adopted by the State of New Mexico.  Operations of 
this type must meet ambient air standards for the criteria pollutants carbon monoxide (CO), oxides of 
nitrogen (NOx), sulfur dioxide (SO2), and particulate matter (PM). 
 
Air quality impacts of the combustion products CO, NOx, SO2, and PM were assessed at the maximum 
impact point determined by the flash burning operations and at the nearest off-site receptor (State Road 4 
bordering Bandelier National Monument) 1828 meters to the south for ambient air.  Compliance with the 
standard was evaluated using the SCREEN 3 air emissions dispersion model.  The SCREEN 3 model 
has been approved by the EPA as a screening procedure for estimating air quality impacts of stationary 
sources.  SCREEN 3 is a conservative model which uses worst case meteorological data to determine 
emission impacts.  The SCREEN 3 model assumes that emissions are from a continuous source or 
operation.  Because open burning operations at TA-16 are intermittent with varying burn times, source 
terms supplied to the SCREEN 3 model were determined as follows: 
 
•1-hr impacts were estimated using the total emissions from a burn divided by the number of hours the 

burn lasted. 
•8 and 24-hr impacts were estimated by taking the 1-hr impact and multiplying it by constants developed 

by EPA (i.e. 0.7 and 0.4 respectively). 
 
Results of this exercise as well as the parameters used are shown in Table 4.  In addition, the heat 
released for the solvent oil burn was estimated to be 87030 cal/sec.  The heat release for the flash burn 
was estimated to be 335948 cal/sec. 
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 TABLE 4, AIR QUALITY IMPACTS FROM BURNING OPERATIONS 
 

CHEMICAL 
POLLUTANT 

MODELING 
PARAMETERS 

AMBIENT AIR QUALITY 
STANDARD 

MAXIMUM 
498 m 

IMPACT 
1828 m 

CO D Stability 8-hour average1 
1-hour average1 

8.7 ppm2 
13.1 ppm 

0.4 ppm 
0.2 ppm 

0.1 ppm 
0.6 ppm 

NOx 2.5 m/sec wind 
speed 

24-hour average1 
Annual arithmetic 
average3 

0.1 ppm 
0.05 ppm 

2E-03 ppm 
0.002 ppm 

6E-04 ppm 
0.0003 ppm 

SOx Heat Release 
Flash Burn: 
262176 cal/sec 

24-hour average1 
Annual arithmetic 
average3 

0.1 ppm 
0.02 ppm 

2E-04 ppm 
7E-06 ppm 

6E-05 ppm 
2E-06 ppm 

PM Solvent/Oil 
Burn: 
97674 cal/sec 

24-hour average1 
7-day average4 
30-day average4 
Annual geometric 
mean3 

150 μg/m4 
110 μg/m4 
90 μg/m4 
60 μg/m4 

15 μg/m4 
N/E 
N/E 

1 μg/m4 

5 μg/m4 
N/E 
N/E 

0.2 μg/m4 

 
 
18-hour and 24-hour evaluations took the maximum 1-hour impacts from flash burning and multiplied by 

the factors of 0.7 and 0.4 respectively supplied by EPA for averaging time adjustments. 
 
2To convert "ppm" to "μg/m3," LANL uses the following formula: 
 concentration in μg/m3 = concentration in ppm x molecular weight 
                                                               0.03 
 
3Annual arithmetic average and the annual geometric mean were derived by summing emissions from all 

burning operations and dividing by 8760 hours. 
 
4The 7-day average and 30-day average were not evaluated. 
 
N/E - No Evaluation Performed. 
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 1.0 INTRODUCTION 
 
This Los Alamos National Laboratory (LANL) Technical Area (TA) 54 Part B Permit Renewal 
Application is submitted to address the New Mexico Administrative Code, Title 20, Chapter 4, 
Part 1 (20 NMAC 4.1), revised January 1, 1997 [1-1-97], requirements specific to hazardous and 
mixed waste container storage operations at TA-54.  It is intended to meet the permitting strategy 
outlined by the New Mexico Environment Department Hazardous and Radioactive Materials 
Bureau (HRMB) in correspondence dated February 5, 1998.  As presented in this 
correspondence, TA-specific permit applications, permit modification requests, and permit renewal 
documents will cover any details and/or requirements not addressed in the Los Alamos National 
Laboratory General Part B Permit Application, Revision 1.0 (LANL, 1998a), hereinafter referred to 
as the LANL General Part B.  The LANL General Part B will serve in the operating permit as an 
"umbrella" document, covering the requirements of the New Mexico Hazardous Waste Act and 
implementing regulations, specifically 20 NMAC 4.1 [1-1-97], common to all TAs.  Together, 
information provided in this document and in the LANL General Part B will meet the applicable 
requirements specified in 20 NMAC 4.1, Subparts V and IX [1-1-97]. 
 
In accordance with HRMB=s permitting strategy, LANL submitted the Los Alamos National 

Laboratory General Part A Permit Application in April 1998 (LANL, 1998b).  The LANL General 
Part A consolidated information from previous site-wide and TA-specific Part A submittals into one 
comprehensive document, identifying all hazardous and mixed waste treatment, storage, and 
disposal facilities subject to 20 NMAC 4.1, Subparts V, VI, and IX [1-1-97] at LANL as of April 30, 
1998.  The LANL General Part A serves as a companion document to the LANL General Part B 
and TA-specific permit applications, permit modification requests, and permit renewal documents, 
including this TA-54 Part B Permit Renewal Application. 
 
In the LANL General Part A, the LANL General Part B, and this permit renewal document, a unit 
to be permitted may sometimes be referred to as a "facility."  The term "facility," as it appears in 
this context, is used only to denote building names and does not imply the regulatory meaning of 
"facility" as defined in 20 NMAC 4.1, Subpart I, 260.10 [1-1-97].  However, pursuant to 20 NMAC 
4.1, Subpart I, 260.10 [1-1-97], the LANL facility as a whole does meet the regulatory definition of 
a facility. 
Table 1-1 provides a list of regulatory references and the corresponding location in this permit 
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renewal document, as appropriate.  Where applicable, regulatory citations in this document 
reference 20 NMAC 4.1, which adopts, with a few limited exceptions, all of the Code of Federal 
Regulations, Title 40, Parts 260 to 266, Part 268, and Part 270. 
 
 Table 1-1 
 

Regulatory References and Corresponding Permit Renewal Document Location 
 

 
Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 
'270.14(b)(1) 

 
General facility description 

 
Attachment Aa 

 
'270.14(b)(2) 

 
Chemical and physical analyses 

 
Attachment Ba 

 
'270.14(b)(3) 

 
Waste analysis plan 

 
Attachment Ba 

 
'264.13(b) 

 
Development and implementation of waste analysis 
plan 

 
Attachment Ba 

 
'264.13(c) 

 
Off-site waste analysis requirements 

 
Attachment Ba 

 
'270.14(b)(4) 

 
Security procedures and equipment 

 
Attachment G 

 
'270.14(b)(5) 

 
General inspection requirements 

 
Attachment Ca 

 
'264.174 

 
Container inspections 

 
2.0, 

Attachment Ca 
 
'264.193(i) 

 
Tank inspections 

 
NAb 

 
'264.195 

 
Overfill control inspections 

 
NA 

 
'264.226 

 
Surface impoundments monitoring and inspection 

 
NA 

 
'264.254 

 
Waste pile monitoring and inspection 

 
NA 

 
'264.273 

 
Land treatment design and operating requirements 

 
NA 

 
'264.303 

 
Landfill monitoring and inspection 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 
'264.347 

 
Incinerator monitoring and inspection 

 
NA 

 
'264.602 

 
Miscellaneous units 

 
NA 

 
'264.1033 

 
Process vent standards 

 
NA 

 
'264.1052 

 
Equipment leak air emission standards 

 
NA 

 
'264.1053 

 
Compressor standards 

 
NA 

 
'264.1058 

 
Standards for pumps, valves, pressure relief devices, 
flanges and connections 

 
NA 

 
'264.1088 

 
Subpart CC inspection and monitoring requirements 

 
Attachment C, 
Attachment G 

 
'270.14(b)(6) 

 
Request for waiver from preparedness and prevention 
requirements of 264 Subpart C 

 
NA 

 
'270.14(b)(7) 

 
Contingency plan requirements under 264 Subpart D 

 
Attachment Ea 

 
'264.227 

 
Surface impoundment emergency repairs; contingency 
plans 

 
NA 

 
'270.14(b)(8) 

 
Preparedness and prevention 

 
Attachment G 

 
'270.14(b)(8)(i) 

 
Prevention of hazards in unloading operations (ramps 
and special forklifts) 

 
Attachment G 

 
'270.14(b)(8)(ii) 

 
Runoff prevention with berms, trenches, and dikes 

 
2.0, 

Attachment G 
 
'270.14(b)(8)(iii) 

 
Prevention of contamination of water supplies 

 
Attachment G 

 
'270.14(b)(8)(iv) 

 
Mitigation effects of equipment failure and power 
outages 

 
Attachment G 

 
'270.14(b)(8)(v) 

 
Prevention of undue exposure of personnel by use of 
personal protective equipment 

 
Attachment G 

 
'270.14(b)(8)(vi) 

 
Prevention of release to the atmosphere 

 
Attachment G 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 
'270.14(b)(9) 

 
Prevention of accidental ignition or reaction 

 
2.0a 

 
'264.17(c) 

 
Documentation of compliance with 264.17 (general 
requirements for ignitable, reactive, or incompatible 
wastes) 

 
2.0a 

 
'270.14(b)(10) 

 
Traffic pattern, volume, and controls 

 
Attachment Aa 

 
 

 
Identification of turn lanes 

 
Attachment A 

 
 

 
Identification of traffic/stacking lanes 

 
Attachment A 

 
 

 
Description of road surface 

 
Attachment Aa 

 
 

 
Description of road load-bearing capacity 

 
Attachment Aa 

 
 

 
Identification of type and number of traffic controls 

 
Attachment A 

 
'270.14(b)(11) 

 
Facility/unit location information 

 
Attachment A 

 
'270.14(b)(11)(i) 

 
Seismic standard applicability [264.18(a)] 

 
Attachment A 

 
'270.14(b)(11)(ii) 

 
Seismic standard requirements 

 
Attachment A 

 
'270.14(b)(11)(ii)(A) 

 
No fault within 3,000 feet (ft) with displacement in 
Holocene time 

 
NA 

 
'270.14(b)(11)(ii)(A)(1) 

 
Published geological studies 

 
NA 

 
'270.14(b)(11)(ii)(A)(2) 

 
Aerial reconnaissance of a five-mile radius from the 
facility 

 
NA 

 
'270.14(b)(11)(ii)(A)(3) 

 
Analysis of aerial photographs covering 3,000-ft radius 
from the facility/unit 

 
NA 

 
'270.14(b)(11)(ii)(A)(4) 

 
Reconnaissance based on walking portions of the area 
within 3,000 ft of the facility 

 
NA 

 
'270.14(b)(11)(ii)(B) 

 
If faults which have displacement in Holocene time are 
present within 3,000 ft, no faults pass within 200 ft of 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
portions of the facility where treatment, storage, or 
disposal will be conducted 

 
'270.14(b)(11)(iii) 

 
100-year floodplain standard 

 
Attachment Aa 

 
'270.14(b)(11)(iv) 

 
If facility is within 100-year floodplain 

 
NA 

 
'270.14(b)(11)(iv)(A) 

 
Engineering analyses of hydrostatic forces expected in 
a 100-year flood 

 
NA 

 
'270.14(b)(11)(iv)(B) 

 
Structural engineering studies for flood protection to 
prevent washout 

 
NA 

 
'270.14(b)(11)(iv)(C) 

 
Detailed description of procedures to remove 
hazardous waste to safety before flood reaches the 
waste 

 
NA 

 
'270.14(b)(11)(iv)(C)(1) 

 
Timing of removal 

 
NA 

 
'270.14(b)(11)(iv)(C)(2) 

 
Location to be moved to 

 
NA 

 
'270.14(b)(11)(iv)(C)(3) 

 
Dedicated equipment and personnel to ensure removal 

 
NA 

 
'270.14(b)(11)(iv)(C)(4) 

 
Potential for accidental discharge during movement 

 
NA 

 
'270.14(b)(11)(v) 

 
Plan to show how the facility will be brought into 
compliance with 264.18(b) 

 
NA 

 
'270.14(b)(12) 

 
Personnel training program 

 
Attachment Da 

 
'270.14(b)(13) 

 
Closure and post-closure plans 

 
2.0, 

Attachment Fa 
 
'264.112 

 
Amendment of closure plan 

 
Attachment Fa 

 
'264.118 

 
Post-closure plan; amendment of plan 

 
Attachment Fa 

 
'264.178 

 
Closure/containers 

 
Attachment F 

 
'264.197 

 
Closure/tanks 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
'264.228 Closure/post-closure/surface impoundments NA 
 
'264.258 

 
Closure/post-closure/waste piles 

 
NA 

 
'264.280 

 
Closure/post-closure/land treatment 

 
NA 

 
'264.310 

 
Closure/post-closure/landfills 

 
NA 

 
'264.351 

 
Closure/incinerators 

 
NA 

 
'264.601 

 
Miscellaneous units 

 
NA 

 
'264.603 

 
Post-closure care 

 
NAa 

 
'270.14(b)(14) 

 
Post-closure notices (264.119) 

 
Attachment Fa 

 
'270.14(b)(15) 

 
Closure cost estimate (264.142) 

 
Attachment Fa 

 
 

 
Financial assurance (264.143) 

 
Attachment Fa 

 
'270.14(b)(16) 

 
Post-closure cost estimate (264.144) 

 
Attachment Fa 

 
 

 
Post-closure care financial assurance (264.145) 

 
Attachment Fa 

 
'270.14(b)(17) 

 
Liability insurance (264.147) 

 
Attachment Fa 

 
'270.14(b)(18) 

 
Proof of financial coverage (264.149-150) 

 
Attachment Fa 

 
'270.14(b)(19) 

 
Topographic map requirements 

 
Attachment Ac 

 
'270.14(b)(19)(i) 

 
Map scale and date 

 
Attachment Ac 

 
'270.14(b)(19)(ii) 

 
100-year floodplain 

 
Attachment Aa 

 
'270.14(b)(19)(iii) 

 
Surface waters 

 
Attachment A 

 
'270.14(b)(19)(iv) 

 
Land use 

 
Attachment A 

 
'270.14(b)(19)(v) 

 
Wind rose 

 
Attachment A 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 
'270.14(b)(19)(vi) 

 
Map orientation 

 
Attachment Ac 

 
'270.14(b)(19)(vii) 

 
Legal boundaries 

 
Attachment A 

 
'270.14(b)(19)(viii) 

 
Access controls 

 
Attachment A 

 
'270.14(b)(19)(ix) 

 
Wells 

 
Attachment A 

 
'270.14(b)(19)(x) 

 
Buildings 

 
Attachment A 

 
 

 
Treatment, storage, and disposal operations 

 
Attachment A 

 
 

 
Run-on/run-off control systems 

 
2.0, 

Attachment A, 
Attachment G 

 
 

 
Storm sewer systems 

 
Attachment Aa 

 
 

 
Sanitary sewer systems 

 
Attachment Aa 

 
 

 
Process sewer systems 

 
Attachment Aa 

 
 

 
Loading/unloading areas 

 
Attachment A 

 
 

 
Fire control facilities 

 
Attachment Aa 

 
'270.14(b)(19)(xi) 

 
Drainage barriers 

 
2.0, 

Attachment A 
 
'270.14(b)(19)(xii) 

 
Location of operational units 

 
Attachment A 

 
'270.14(b)(20) 

 
Other federal laws 

 
3.0a 

 
 

 
Wild and Scenic Rivers Act 

 
3.0a 

 
 

 
National Historic Preservation Act 

 
3.0a 

 
 

 
Endangered Species Act 

 
3.0a 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 Costal Zone Management 3.0a 
 
 

 
Fish and Wildlife Coordination Act 

 
3.0a 

 
 

 
Executive Orders 

 
3.0a 

 
'270.14(b)(21) 

 
Notice of extension approval for land disposal facilities 

 
NA 

 
'270.14(c) 

 
Groundwater monitoring requirements 

 
Attachment Aa 

 
'270.14(c)(1) 

 
Groundwater monitoring under 265.90 through 265.94 

 
NA 

 
'270.14(c)(2) 

 
Identification of uppermost aquifer, groundwater flow 
rate and direction 

 
NA 

 
'270.14(c)(3) 

 
A topographic map required under 270.14(b)(19) that 
identifies proposed point of compliance 

 
NA 

 
 

 
Proposed location of groundwater monitoring wells 
under 264.97. 

 
NA 

 
'270.14(c)(4) 

 
Description of plume of contamination that has entered 
groundwater 

 
NA 

 
'270.14(c)(4)(i) 

 
Extent of plume indicated on topographic map 

 
NA 

 
'270.14(c)(4)(ii) 

 
Identification of constituents and concentration for 
Appendix IX of 264 

 
NA 

 
'270.14(c)(5) 

 
Detailed plan and an engineering report describing 
proposed groundwater monitoring program under 
264.97 

 
NA 

 
'270.14(c)(6) 

 
No releases detected in groundwater (264.98) 

 
NA 

 
'270.14(c)(6)(i) 

 
List of proposed indicator parameters 

 
NA 

 
'270.14(c)(6)(ii) 

 
Proposed groundwater monitoring system 

 
NA 

 
'270.14(c)(6)(iii) 

 
Background values for each proposed monitoring 
parameter 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
'270.14(c)(6)(iv) Description of proposed sampling, analyses and 

statistical comparisons to be used 
NA 

 
'270.14(c)(7) 

 
Release detected at point of compliance requires 
corrective action under 264.100 

 
NA 

 
'270.14(d) 

 
Information requirements for solid waste management 
units (SWMU) 

 
4.0 

 
'270.14(d)(1)(i) 

 
Location of SWMUs on topographic map 

 
4.0 

 
'270.14(d)(1)(ii) 

 
Types of SWMUs 

 
4.0 

 
'270.14(d)(1)(iii) 

 
Dimensions and descriptions of SWMUs 

 
4.0 

 
'270.14(d)(1)(iv) 

 
Dates of operation 

 
4.0 

 
'270.14(d)(1)(v) 

 
Waste types managed at SWMU 

 
4.0 

 
'270.14(d)(2) 

 
Information on releases from SWMUs 

 
4.0 

 
'270.15 

 
Containers 

 
2.0, 

Attachment G 
 
'270.16 

 
Tank systems 

 
NA 

 
'270.16(a) 

 
Written assessment and certification 

 
NA 

 
'270.16(b) 

 
Capacity/dimensions 

 
NA 

 
'270.16(c) 

 
Systems and controls 

 
NA 

 
'270.16(d) 

 
Piping and process flow 

 
NA 

 
'270.16(e) 

 
External corrosion protection 

 
NA 

 
'270.16(f) 

 
Installation 

 
NA 

 
'270.16(g) 

 
Secondary containment system 

 
NA 
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Regulatory Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
'270.16(h) Request for variance from secondary containment NA 
 
'270.16(i) 

 
Spill prevention 

 
NA 

 
'270.16(j) 

 
Ignitable, reactive, or incompatible wastes 

 
NA 

 
aRequirement or information is also addressed in the "Los Alamos National Laboratory General Part B 

Permit Application," Revision 1.0 (LANL, 1998a), as appropriate. 
bNA = not applicable. 
cSome of the topographic map requirements are addressed in the "Los Alamos National Laboratory 

General Part A Permit Application," Revision 0.0 (LANL, 1998b). 
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 2.0  CONTAINER STORAGE 
 
The information provided in this section is submitted to address the applicable container storage 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
Subpart IX, 270.15, and 20 NMAC 4.1, Subpart V, Part 264, Subpart I, revised January 1, 1997 
[1-1-97].  This section provides general descriptions of the Technical Area (TA) 54 container 
storage areas (CSA) and waste management practices.  Detailed information on and figures of 
the CSAs at TA-54 and the waste management practices associated with them is provided in 
Attachment G of this permit renewal document.  A summary of applicable regulatory references 
and the corresponding location where the requirement is addressed in this permit renewal 
document is located in Attachment G, Table G-1. 
 
2.1 DESIGNATED CONTAINER STORAGE AREAS 
TA-54 at Los Alamos National Laboratory (LANL) is presently used for storage of hazardous and 
mixed waste generated throughout LANL.  TA-54 has three designated CSAs; Area L, Area G, 
and TA-54 West.  The following provides descriptions of the storage structures, locations, and 
capacity; potential storage containers; and minimum aisle space for each CSA. 
 
2.1.1 Area L 
Area L is a 2.58-acre site located in the central portion of TA-54.  The CSA is surrounded by an 
8-foot (ft) chain-link fence and includes several storage structures and locations that provide 
waste containers with secondary containment and/or protection from the weather.  The Area L 
CSA is used for storage of hazardous and mixed low-level waste.  Wastes collected at Area L are 
typically characterized and/or repackaged for storage on site and subsequently transported to 
various off-site treatment, storage, and disposal facilities. 
 
2.1.1.1 Storage Structures, Locations, and Capacities 
The Area L CSA has an overall storage capacity of 453,810 gallons, or the equivalent of 8,251 
55-gallon drums, and may be used to store solid, liquid, and/or potentially liquid-bearing wastes.  
Hazardous or mixed low-level waste containers may be stored at one of several designated 
storage structures or locations at the Area L CSA.  These include asphalt-covered areas, sheds, 
and structures unique to Area L (e.g., Storage Dome 215, Canopy 216, Shafts 36 and 37, 
TA-54-32 [Concrete Containment Structure], TA-54-35 [Containment Structure], TA-54-36 
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[Sampling Pad], and TA-54-58 [Transportation Pad]).  General dimensions, containment features, 
and materials of construction for each of these structures and locations are provided in 
Attachment G of this permit renewal document to satisfy the requirements of 20 NMAC 4.1, 
270.15(a)(1) and (2) [1-1-97]. 
 
2.1.1.2 Storage Containers 
Waste containers that may be stored at Area L include, but are not limited to, 30-, 55-, 83-, 85-, 
and 110-gallon steel, polyethylene, and fiber drums; fiberglass-reinforced plastic on plywood 
(FRP) boxes; steel standard waste boxes (SWB); various steel boxes; metal overpack boxes; 
cardboard shipping containers; gas cylinders; roll-off bins; labpacks; various small containers; and 
some oversized, irregularly-shaped containers.  All stored waste containers at the Area L CSA 
are elevated, by design or with pallets, and are kept from contact with any potentially accumulated 
liquids in accordance with 20 NMAC 4.1, Subpart V, 264.175(b)(2) [1-1-97].  Detailed information 
on these containers is presented in Section 2.3 of this permit renewal document. 
 
2.1.1.3 Minimum Aisle Space and Storage Configuration 
Waste containers stored in smaller structures or locations at the Area L CSA are stored in rows 
with a minimum aisle space of 24 inches.  At larger structures or locations, the space between 
rows is also maintained at a minimum of 24 inches and the structure or location may have a main 
aisle down the center.  Containers stored in these larger structures may be placed in rows angled 
from the main aisle. 
 
Storage configuration of containers within a row depends upon the type of container, its size, and 
its weight restrictions.  Wastes contained in 55- or 85-gallon drums are typically stored on pallets. 
 The drums are arranged in rows and stacked to a maximum of three high.  FRP boxes, SWBs, 
and metal overpack boxes are stacked to a maximum of three high, unless size and weight 
restrictions prohibit stacking due to safety concerns.  Gas cylinders are stored in cylinder racks, 
baskets, or on specially constructed pallets that provide support and restraint. 
 
2.1.2 Area G 
Area G is located on 63 acres in the east-central portion of TA-54.  It is surrounded by an 8-ft  
chain-link fence and includes numerous storage structures and locations that provide waste 
containers with secondary containment and/or protection from the weather.  The Area G CSA is 
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used for storage of hazardous and mixed low-level waste; it is also used for storage of mixed 
transuranic (TRU) wastes awaiting certification and shipment to the Waste Isolation Pilot Plant 
(WIPP). 
 
2.1.2.1 Storage Structures, Locations, and Capacities 
Area G has an overall storage capacity of 7,331,995 gallons, or the equivalent of 133,309 
55-gallon drums, and may be used to store solid, liquid, and/or potentially liquid-bearing wastes.  
Hazardous or mixed waste containers may be stored in designated structures or locations at the 
Area G CSA.  These include domes, asphalt-covered areas, shafts, and sheds.  General 
dimensions, containment features, and materials of construction for these structures and locations 
are provided in Attachment G of this permit renewal document to satisfy the requirements of 20 
NMAC 4.1, 270.15(a)(1) and (2) [1-1-97]. 
 
2.1.2.2 Storage Containers 
Waste containers that may be stored at the Area G CSA include, but are not limited to, 30-, 55-, 
83-, 85-, and 110-gallon steel, polyethylene, and fiber drums; FRP boxes; steel SWBs; various 
steel boxes; ten drum overpacks (TDOP); metal overpack boxes; roll-off bins; various small 
containers; and some oversized, irregularly-shaped containers.  All stored waste containers at the 
Area G CSA are elevated, by design or with pallets, and are kept from contact with any potentially 
accumulated liquids in accordance with 20 NMAC 4.1, Subpart V, 264.175(b)(2) [1-1-97].  
Detailed information on these containers is presented in Section 2.3 of this permit renewal 
document. 
 
2.1.2.3 Minimum Aisle Space and Storage Configuration 
Waste containers stored in smaller structures or locations at the Area G CSA are stored in rows 
with a minimum aisle space of 24 inches.  At larger structures or locations, the space between 
rows is also maintained at a minimum of 24 inches and the structure or location may have a main 
aisle down the center.  Containers stored in these larger structures may be placed in rows angled 
from the main aisle. 
 
Storage configuration of containers within a row depends upon the type of container, its size, and 
its weight restrictions.  Wastes contained in 55- or 85-gallon drums are typically stored on pallets. 
 The drums are arranged in rows and stacked to a maximum of three high.  FRP boxes, SWBs, 
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and metal overpack boxes are stacked to a maximum of three high, unless size and weight 
restrictions prohibit stacking due to safety concerns. 
 
2.1.3 TA-54 West 
TA-54 West is located on approximately 2 acres in the northwest corner of TA-54.  It is 
surrounded by an 8-ft chain-link fence.  TA-54 West contains the Radioassay and Nondestructive 
Testing (RANT) Facility and is primarily dedicated to characterization of TRU and mixed TRU 
waste for certification and shipment to WIPP.  The facility also provides ongoing waste assay for 
waste generators throughout LANL, certifies the wastes associated with the TRU Waste 
Inspectable Storage Project at Area G, and is used for storage of mixed low-level waste.  In 
addition to characterization activities, the RANT Facility is used to receive, stage, and build up 
payload container assemblies of TRU and mixed TRU waste from Area G.  These payload 
container assemblies are placed in Transuranic Package Transporter-II (TRUPACT-II) shipping 
containers for shipment to WIPP. 
 
2.1.3.1 Storage Structures, Locations, and Capacities 
The TA-54 West CSA has an overall storage capacity of 11,660 gallons, or the equivalent of 
212 55-gallon drums, and may be used to store only solid mixed low-level and mixed TRU wastes. 
 Waste containers may be stored in either the indoor or outdoor area at the TA-54 West CSA.  
The indoor area is located within the RANT Facility (TA-54-38) and includes the low bay, high bay, 
and loading dock areas.  The outdoor area just north of and adjacent to the RANT Facility 
consists of a storage pad with a planned chain-link fence with two personnel and vehicle access 
gates.   General dimensions, containment features, and materials of construction for the TA-54 
West CSA are provided in Attachment G of this permit renewal document to satisfy the 
requirements of 20 NMAC 4.1, 270.15(a)(1) and (2) [1-1-97]. 
 
The TA-54 West CSA is not used to store containers holding suspect or known liquids.  In 
accordance with 20 NMAC 4.1, Subpart IX, 270.15(b)(1) [1-1-97], information contained in 
LANL=s waste databases may be used to verify the absence of free liquids in these containers.  

In addition, many of the containers received at TA-54 West will have been characterized at Area 
G using real-time radiography to verify the absence of free liquids within the container.  
Containers at the TA-54 West CSA found to contain liquids will be placed on self-containment 
pallets and returned to the Area G CSA. 
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2.1.3.2 Storage Containers 
Waste containers that may be stored at the TA-54 West CSA include, but are not limited to, 30-, 
55-, 83-, 85-, and 110-gallon steel, polyethylene, and fiber drums; steel SWBs; various steel 
boxes; TDOPs; metal overpack boxes; TRUPACT-II containers; various small containers; and 
some oversized, irregularly-shaped containers.  All waste containers are stored in areas with 
sloped floors and sumps or are elevated by design, with dollies, or with pallets to provide 
protection from contact with accumulated liquids in accordance with 20 NMAC 4.1, Subpart V, 
264.175(b)(2) [1-1-97]. 
 
2.1.3.3 Minimum Aisle Space and Storage Requirements 
Waste containers at the TA-54 West CSA may be stored in rows with a minimum aisle space of 
24 inches.  A main aisle may be maintained down the center of a storage location, as needed. 
 
Storage configuration of containers within a row depends upon the type of container, its size, and 
its weight restrictions.  Wastes contained in 55- or 85-gallon drums are typically stored on pallets. 
 Containers are not stacked at the TA-54 West CSA. 
 
2.2 AUTHORIZED WASTE IDENTIFICATION 
The TA-54 hazardous and mixed waste CSAs will store containers that bear hazardous 
constituents or hazardous wastes with the U.S. Environmental Protection Agency (EPA) 
Hazardous Waste Numbers presented in the Los Alamos National Laboratory General Part A 
Permit Application (LANL, 1998b). 
 
2.3 CONDITION OF CONTAINERS [20 NMAC 4.1, Subpart V, 264.171] 
Prior to storage, any storage container at TA-54 that is not in good condition (e.g., severe rusting, 
apparent structural defects) is overpacked or the wastes are repackaged in containers that are in 
good condition.  This meets the requirements of 20 NMAC 4.1, Subpart V, 264.171 [1-1-97].  
The following describes storage containers considered acceptable for waste storage at the TA-54 
CSAs.  Specific container detail is subject to change. 
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The most common container used for waste storage at TA-54 is the 55-gallon drum.  The 
standard drum in use is constructed of steel and has an inner diameter of approximately 22 inches 
and a usable inside height of approximately 33 inches.  Another type of drum commonly used at 
TA-54 is the polyethylene drum.  Constructed of high-density blow-molded polyethylene, these 
drums come in various sizes and dimensions.  Capacities range from 5 gallons up to 55 gallons.  
Types of closures include screw-type bungs (for closed-head containers), lever-lock rings, 
snap-on lids, and screw-on lids.  Standard-size FRP boxes used for storage measure 4 by 4 by 8 
ft.  The outer surface of FRP boxes is coated with a layer of epoxy-impregnated fiberglass.  
Nonstandard-size FRP boxes are designed and constructed to contain odd-shaped or oversized 
waste.  Various types of metal boxes are used for storage.  One type, the SWB, is constructed 
of steel and has rounded ends.  It has continuous welds on all four sides and the bottom and has 
a closed-cell neoprene lid gasket.  After waste is placed into the container, the lid is bolted on.  A 
second type of SWB is also constructed of steel but is rectangular in shape.  It has continuous 
welds on all four sides and the bottom and a lid that is clamped in place and then welded.  Other 
metal boxes (including overpacks) vary in size and typically have continuous welds both inside 
and outside on all four sides and on the bottom.  The metal overpack boxes are elevated by 
design or with pallets for ease in handling.  Steel boxes are constructed of welded carbon steel 
and are elevated by design.  Metal boxes have rubber gaskets with either bolt-on, clip-pinned, or 
hinged lids.  Custom metal and wooden boxes are constructed for oversized and/or unique 
wastes.  Other fiber boxes may also be used, as appropriate. 
 
Roll-off bins are larger boxes designed for bulk solid waste streams (e.g., soils) that can be rolled 
on and off of a transport vehicle.  The bins are constructed of heavy gauge steel with capacities 
ranging from 7 cubic yards (yd3) up to 40 yd3.  Bin lids have several designs.  The most 
commonly used at LANL are the roll-top type and the hydraulic type.  The roll-top type has two 
halves that can be rolled back manually to expose either side of the bin.  The hydraulic type is 
hinged in the middle, allowing the lid to fold up and be pulled hydraulically to one side (to allow for 
loading).  Other types of lids may also be employed. 
 
Overpacks may be used when a container=s integrity is suspect.  Eighty-five-gallon drums are 

commonly used to overpack 55-gallon drums, and 110-gallon drums are used to overpack 
85-gallon drums.  Rounded-end SWBs may be used to overpack drums of various sizes that 
contain waste. Another type of overpack commonly used at TA-54 is the TDOP, which consists of 
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a steel-welded cylindrical body and typically has a gasket with a bolt-on lid.  TDOPs are 
approximately 6 ft tall, 6 ft in diameter, and may overpack up to 10 drums or one SWB.  Metal 
boxes are generally used when overpacking FRP boxes.  TRUPACT-II shipping packages are 
used at TA-54 West to store TRU and mixed TRU waste containers prior to shipment to WIPP.  
This double containment, stainless-steel shipping package can hold 14 drums, a TDOP, or up to 
2 rounded-end SWBs. 
 
2.4 COMPATIBILITY OF WASTE WITH CONTAINERS [20 NMAC 4.1, Subpart V, 264.172] 
The TA-54 CSAs will only store containers made of or lined with materials that will not react with 
and are otherwise compatible with the waste stored in them.  This fulfills the requirements of 
20 NMAC 4.1, Subpart V, 264.172 [1-1-97]. 
 
2.5 MANAGEMENT OF CONTAINERS [20 NMAC 4.1, Subpart V, 264.173(a)(b)] 
Waste containers stored at the TA-54 CSAs are handled in a manner that will not cause them to 
rupture or leak, as required in 20 NMAC 4.1, Subpart V, 264.173(b) [1-1-97].  All containers 
stored at the TA-54 Area L and G CSAs are kept closed during storage in accordance with 
20 NMAC 4.1, Subpart V, 264.173(a) [1-1-97], except when waste is added to or removed from 
the container or when a container=s contents need to be repackaged.  With the exception of 

TRUPACT-II containers, all waste containers stored at the TA-54 West CSA are kept closed 
during storage in accordance with 20 NMAC 4.1, Subpart V, 264.173(a) [1-1-97]. 
 
2.6 CONTAINMENT SYSTEMS [20 NMAC 4.1, Subpart V, 264.175(b)(3); 20 NMAC 4.1, 

Subpart IX, 270.15(a)(3)(5)] 
Potential liquids that might accumulate at the TA-54 CSAs are contained within a secondary 
containment system (e.g., sump, bermed area, or secondary containment pallet) at each storage 
location or structure until the liquid is removed.  All secondary containment systems are designed 
to contain at least 10 percent of the volume of potential liquid-bearing containers or the volume of 
the largest container, whichever is greater, pursuant to the requirements of 20 NMAC 4.1, 
Subpart V, 264.175(b)(3) [1-1-97].  Any accumulated liquids are removed with a vacuum truck, a 
high-efficiency particulate air vacuum, a portable pump, or by other means, as appropriate and 
depending on the volume.  The collected liquids are then transferred to appropriate containers 
and sampled, as necessary.  If the accumulated liquids are from an identifiable source or from 
precipitation, snowmelt, or water generated during fire-suppression activities, the resulting 
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material may be characterized as a newly-generated waste using acceptable knowledge or may 
be analyzed, as applicable, for the hazardous waste constituents known to be components of the 
source.  If the accumulated liquids are from other than an identifiable source, the resulting 
material will be analyzed for the appropriate potential parameters listed in Table E-3 of 
Appendix E in the Los Alamos National Laboratory General Part B Permit Application (LANL, 
1998a).  Containers of collected liquids are stored with secondary containment, pending 
analytical results, which determine how the waste liquids will be managed.  This method of 
removal and analysis of accumulated liquids fulfills the requirements of 20 NMAC 4.1, Subpart IX, 
270.15(a)(5) [1-1-97], for prevention of overflow. 
 
2.7 INSPECTION SCHEDULES AND PROCEDURES [20 NMAC 4.1, Subpart V, 264.174] 
The purpose of CSA inspections is to identify leaking containers, deterioration of containers, and 
loss of integrity of the containment system, as required by 20 NMAC 4.1, Subpart V, 264.174 
[1-1-97].  The inspections include checking the structural integrity of the containers (e.g., for 
bulging or warping).  Inspections will follow the Inspection Plan in Appendix C of the LANL 
General Part B (LANL, 1998a) and in Attachment C of this permit renewal document. 
 
2.8 SPECIAL REQUIREMENTS FOR IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTE 

[20 NMAC 4.1, Subpart V, 264.17(a) and (b), 264.176, and 264.177(a)(b) and (c); 20 NMAC 
4.1, Subpart V, 270.14(b)(9) and 270.15(d)] 

Containers holding ignitable or reactive wastes are located at least 50 feet from the facility=s 

property line at all times and are protected from sources of ignition or reaction.  Policies and 
features are in place that minimize the possibility of accidental ignition.  Ignitable or reactive 
waste is separated and protected from welding activities, hot surfaces, frictional heat, and sources 
of sparks.  Smoking is not allowed within any of the CSAs.  ANo Smoking@ signs are 

conspicuously placed wherever there is a potential hazard from ignitable or reactive waste, as 
required by 20 NMAC 4.1, Subpart V, 264.17(a) [1-1-97].  Together, these measures meet the 
requirements of 20 NMAC 4.1, Subpart V, 264.17(a) and (b) and 264.176 [1-1-97]. 
 
Incompatible wastes, if any, are kept segregated during storage to meet the requirements of 
20 NMAC 4.1, Subpart V, 264.177(c) [1-1-97].  In addition, no incompatible wastes will be mixed, 
and no waste will be placed in a container that previously held an incompatible waste, as required 
by 20 NMAC 4.1, Subpart V, 264.177(a) and (b), and 20 NMAC 4.1, Subpart IX, 270.15(d) 
[1-1-97]. 
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2.9 CLOSURE [20 NMAC 4.1, Subpart V, 264.111 and 264.178] 
Partial closure activities at the TA-54 CSAs will include removal of hazardous and/or mixed waste 
from the structure or location to be closed and decontamination of structures and equipment that 
have been contaminated by waste materials if they are to be relocated outside the CSA boundary. 
 Closure will minimize the need for further maintenance, preclude the release of hazardous waste 
or constituents to environmental media, and be protective of human health.  Detailed closure 
procedures for the Area L, Area G, and TA-54 West CSAs are addressed in Attachments F.1, F.2, 
and F.3 of this permit renewal document.  This information is provided to meet the requirements 
of 20 NMAC 4.1, Subpart V, 264.111 and 264.178 [1-1-97]. 
 
2.10 CONTROL OF RUN-ON AND RUNOFF [20 NMAC 4.1, Subpart V, 264.175(b)(4); 20 NMAC 

4.1, Subpart IX, 270.14(b)(8)(ii)] 
At TA-54, controlling run-on and runoff at the locations where waste management operations 
regularly occur is accomplished by appropriate contouring of surface areas and the use of control 
structures such as drainage channels, berms, and culverts.  Canopies, dome structures, and 
other buildings are used to eliminate or minimize contact between run-on and waste containers.  
In addition, all stored waste containers are elevated or are placed in areas with sloped floors and 
sumps to provide protection from liquids that could be introduced through fire-suppression 
activities.  Run-on/runoff management methods specific to the Area L, Area G, and TA-54 West 
CSAs are discussed below.  This information is provided to meet the requirements of 20 NMAC 
4.1, Subpart V, 264.175(b)(4), and 20 NMAC 4.1, Subpart IX, 270.14(b)(8)(ii) [1-1-97]. 
 
2.10.1 Area L 
The Area L CSA uses structural and operational controls to prevent contact between waste 
containers and storm water run-on and runoff.  The structural controls are designed to divert 
storm water to a single outfall.  They include asphalt channels, a 12-inch corrugated pipe storm 
drain to convey storm water to a single outfall at the northeast corner of Area L, and a contoured 
paved surface to direct storm water to the conveyances.  Storage and operation activities within 
the Area L CSA are located in areas that are either enclosed, covered, bermed, or equipped with 
sumps or the waste containers are stored on pallets, elevated by design, or doubly-contained in 
overpacks (for liquids) to minimize run-on and runoff.  Drainage control features at Area L are 
shown on Figure A-17 in Attachment A; these features are subject to change. 
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2.10.2 Area G 
In certain drainage areas at Area G, structures have been provided to efficiently channel storm 
water to the ephemeral streams draining the mesa.  These structures include asphalt drainage 
channels, a weir, riprap-lined channels, a retention dam, berms, and culverts.  Roads and drive 
pads are configured, by grading and paving, to carry storm water away from the areas of active 
vehicular and loading operations.  Silt fences and other erosion control structures are established 
throughout the drainage areas in locations prone to erosion or affected by heavy runoff during 
storm events.  Drainage control features at Area G are shown on Figure A-18 in Attachment A; 
these features are subject to change. 
 
2.10.3 TA-54 West 
At the TA-54 West CSA, the foundation at the RANT Facility (TA-54-38) is abovegrade to prevent 
run-on of storm water.  Storm drains and trenches are included in the building design to collect 
any precipitation or snow melt that may enter the facility through the loading bays.  The outdoor 
storage pad is sloped 1 to 2 percent to the northwest; this allows storm water to flow off the pad.  
All containers of waste stored at the TA-54 West CSA are located in areas with sloped floors and 
sumps or are elevated by design, with dollies, or with pallets.  This prevents the containers from 
coming into contact with liquids.  All waste containers on the outdoor storage pad are covered by 
a canopy or tarp to prevent contact with precipitation.  Positive surface drainage throughout 
TA-54 West directs potential run-on away from the TA-54 West CSA.  Drainage control features 
at TA-54 West are shown on Figure A-19 in Attachment A; these features are subject to change. 
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 3.0  OTHER FEDERAL LAWS 
 
A discussion of federal laws, as required by the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1, Subpart IX, 270.3 and 270.14(b)(20), revised January 1, 1997, is provided in 
Section 3.0 of the Los Alamos National Laboratory General Part B Permit Application, 
Revision 1.0 (LANL, 1998a). 
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 4.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
The information provided in this section is submitted to address the applicable solid waste 
management unit (SWMU) requirements of the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(d), revised January 1, 1997 [1-1-97].   This 
section provides descriptions of the SWMUs identified at Technical Area (TA) 54, Area L, Area G, 
and TA-54 West.  Information on these SWMUs was extracted from Revision 1.0 of the 
Los Alamos National Laboratory (LANL) "Solid Waste Management Units Report" (LANL, 1990), 
hereinafter referred to as the 1990 SWMU Report, and the "RFI Work Plan for Operable 
Unit 1148" (LANL, 1992).  
 
LANL uses the definition of a SWMU presented in "Module VIII:  Special Conditions Pursuant to 
the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, 
EPA I.D. NM0890010515" (U.S. Environmental Protection Agency [EPA], 1994), hereinafter 
referred to as Module VIII.  This definition states that SWMUs are "any discernible unit at which 
solid wastes have been placed at any time, irrespective of whether the unit was intended for the 
management of solid or hazardous waste.  Such units include any area at or around a facility at 
which solid wastes have been routinely and systematically released." 
 
4.1 TA-54 GENERAL SWMU DESCRIPTIONS [20 NMAC 4.1, Subpart IX, 270.14(d)(1)] 
Several types of SWMUs have been identified at TA-54.  These include SWMUs identified for 
corrective actions in Module VIII, as modified following a Class III permit modification effective 
May 19, 1994, and SWMUs that are active waste management units.  Descriptions of the 
SWMUs at TA-54 are presented below.  These descriptions were compiled from the "RFI Work 
Plan for Operable Unit 1148" and from the 1990 SWMU Report.  Brief unit and waste 
descriptions are also provided in Tables 4-1, 4-2, and 4-3.  Topographic maps (Figures 4-1, 4-2, 
and 4-3) are included solely to show the locations of the SWMUs in Area L, Area G, and TA-54 
West, respectively. 
 
4.1.1 TA-54, Area L SWMUs 
The following provides descriptions of SWMUs located at Area L.  These include SWMUs 
associated with container storage, gas cylinder storage, material disposal, and a drum compactor. 
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4.1.1.1 Container Storage 

SWMU No. 54-001(a) is located in the northeast quadrant of Area L.  It is included in Module VIII 

and is described as a bermed storage area over inactive Pit A (LANL, 1990; LANL, 1992).  The 

storage area dimensions are 150 by 40 feet (ft).  The storage area is currently covered by a 

storage dome, TA-54-215.  This location was previously used for storage of hazardous waste.  

Currently this location is used for the storage of nonhazardous and mixed low-level waste. 

 

SWMU No. 54-001(c) is the former location of a steel tank inside a portable, inflatable, temporary 

berm located in the central portion of Area L.  It is included in Module VIII and was originally 

intended to store waste oil and other hazardous materials.  The tank, however, was used only to 

manage rainwater (LANL, 1992); the tank and inflatable berm have since been removed. 

 

SWMU No. 54-001(e) consists of TA-54-32, the Concrete Containment Structure, located in the 

southeast quadrant of Area L.  This active waste management unit was built in 1987 and is not 

included in Module VIII.  TA-54-32 consists of a 15.5- by 116.5-ft bermed concrete pad divided 

into six separate containment cells.  Each of these cells slopes toward an individual sump and is 

covered by fiberglass grating that elevates waste containers several inches above the pad.  

TA-54-32 is covered by a 117.75- by 25.75-ft canopy.  Hazardous and nonhazardous waste is 

stored at TA-54-32. 

 

SWMU No. 54-014(a) is comprised of two shafts (Shafts 36 and 37) located in the northwest 

corner of Area L.  These active waste management units began operation in 1974 and contain 

high-activity lead stringers from the Los Alamos Meson Physics Facility.  SWMU No. 54-014(a) is 

not included in Module VIII.  Shaft 36 is 30 inches in diameter and 27.25 ft deep.  Shaft 37 is 48 

inches in diameter and 35.75 ft deep.  Both of the shafts are constructed of corrugated metal 

pipe, have a 1-ft-deep concrete plug at the base, and are capped with steel and concrete. 

 

Additional storage of nonhazardous, hazardous, mixed low-level, and nonregulated waste 

containers occurs within Area L.  These active waste management units are not included in 

Module VIII and have not been assigned SWMU numbers.  They include typical sheds 

(TA-54-68, TA-54-69, TA-54-70, and two additional unnumbered sheds); TA-54-36 (the Sampling 

Pad); TA-54-58 (the Transportation Pad); TA-54-35 (the Containment Structure), and the entire 
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fenced portion of Area L.  Detailed descriptions of these storage structures and locations are 

provided in Attachment G. 

 

4.1.1.2 Gas Cylinder Storage 

SWMU No. 54-002 consists of gas cylinder storage in racks or baskets within the fence line 

and/or under a canopy (TA-54-216) located in the eastern quadrant of Area L (LANL, 1992).  It is 

an active waste management unit and is not included in Module VIII.  The gases are classified as 

hazardous, mixed, and nonhazardous wastes. 

 

4.1.1.3 Material Disposal Area 

SWMU No. 54-006 is included in Module VIII and is referred to as Material Disposal Area 

(MDA) L.  It consists of a pit, three surface impoundments, and 34 shafts (LANL, 1992).  The 

closed disposal pit, Pit A, is located in the eastern portion of Area L beneath TA-54-215.  The pit 

measures 200 ft long, 12 ft wide, and 12 ft deep.  It received chemical waste from the late 1950s 

until December 1978.  No procedures were in effect during the early days of disposal at Pit A, so 

initial waste disposal practices included disposing of noncontainerized chemical wastes and 

liquids in drums without added sorbents. 

 

The three closed surface impoundments are designated B, C, and D and are located northwest of 

Pit A.  Surface Impoundment B was excavated in 1978.  It measures approximately 20 ft long, 

10 ft wide, and 10 ft deep, and was used between January 1979 and June 1985 to evaporate 

treated salt solutions and electroplating wastes.  Surface Impoundment C was excavated in the 

early 1980s.  This impoundment, which operated from July 1985 until December 1986, has the 

same dimensions and was used for the same purposes as Surface Impoundment B.  Surface 

Impoundment D is the same size as Surface Impoundments B and C.  It was used to treat small 

batch quantities of lithium hydride by reaction with water.  This practice, which began in 1972, 

was discontinued in 1984.  Surface Impoundment D was later used as secondary containment for 

used oil storage tanks. 

 

The disposal shafts include 34 shafts (Shaft Nos. 1-34).  Shafts 1B28 are located south of Pit A.  
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Shafts 29B34 are located northwest of Surface Impoundments B, C, and D.  They range in 

diameter from 3B8 ft and are each approximately 60 ft deep.  Shafts were covered with a heavy 

steel cap when in use.  The operational dates of the shafts vary, but collectively the shafts were 

operated from February 1975 to December 1985.  Wastes placed into the shafts were reportedly 

segregated into organics, inorganics, oils, acids, bases, and reactive metals (LANL, 1990).  Once 

filled, the shafts were capped with a 3-ft-thick asphalt or concrete plug. 

 

4.1.1.4 Drum Compactor 

SWMU No. 54-012(b) is a drum compactor located in the central portion of Area L and is used to 

crush empty, discarded 30- and 55-gallon drums (LANL, 1992).  The drum compactor uses 

hydraulic pressure to move a ram and compact drums which contained chemical wastes not 

contaminated by radionuclides.  The drum compactor, included in Module VIII, was previously 

located on bare soil, which showed evidence of staining.  In 1989 or 1990, the compactor was 

moved and the stained soil removed.  The drum compactor is now located on a concrete 

containment pad (TA-54-82) where liquids that could result from drum-crushing operations can be 

collected. 

 

4.1.2 TA-54, Area G SWMUs 

The following provides descriptions of the SWMUs located at Area G.  These include SWMUs 

associated with container storage, disposal pits and shafts, a decontamination area, and septic 

systems. 

 

4.1.2.1 Container Storage 

SWMU No. 54-014(b) consists of Pit 9 and is located in the north-central section of Area G (LANL, 

1990).  Its dimensions are 30 by 400 by 20 ft deep.  Pit 9 began receiving retrievable transuranic 

(TRU) and mixed TRU waste in 1974 but no longer receives wastes.  SWMU No. 54-014(b) is 

included in Module VIII. 

 

SWMU No. 54-014(c) is comprised of Shafts 200-233 located in the northeastern quadrant of 

Area G; it is included in Module VIII.  These shafts each measure 1 ft in diameter, 18 ft deep, are 
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lined with concrete, and contain TRU waste.  Operational dates vary, but collectively the shafts 

began receiving waste in 1978. 

 

SWMU No. 54-014(d), comprised of Trenches ABD, is located in the south-central portion of 

Area G and is included in Module VIII.  These trenches began receiving TRU and low-level waste 

in approximately 1974 (LANL, 1990).  Trenches A, B, and C vary in size from 262.5 to 219 ft long 

by 13 ft wide by 6 to 8 ft deep.  Trench D is 60 by 13 by 6 ft. 

 

SWMU No. 54-015(a) consists of a shed (TA-54-8) located in the north-central portion of Area G.  

This is an active waste management unit and is not included in Module VIII.  TA-54-8 is a 15- by 

40- by 12-ft shed currently used for storage of mixed TRU waste containers. 

 

SWMU Nos. 54-015(cBf) are comprised of Pads 1B4, respectively, and are located in the 

northeast quadrant of Area G.  These are active waste management units and are not included in 

Module VIII.  Pad 1 is covered by Dome 226 and Pad 3 is covered by Dome 48.  Storage of TRU 

and/or mixed TRU waste began in 1974.  The four pads vary in size from 300 to 400 ft long and 

43 to 50 ft wide.  The domes vary in size from 60 to 90 ft wide by 100 to 440 ft long. 

 

SWMU No. 54-015(j) consists of Dome 49 and is located in the southwest quadrant of Area G.  

Dome 49 is an active waste management unit and is not include in Module VIII.  Mixed low-level 

wastes are stored at Dome 49, which is 60 ft wide by 330 ft long on a 65- by 500-ft-wide pad. 

 

SWMU No. 54-015(k) is a layer of retrievable TRU waste in cement-filled sections of corrugated 

pipe located above Pit 29 in the northwest quadrant of Area L (LANL, 1990).  SWMU No. 

54-015(k) is included in Module VIII. 

 

Storage structures and locations not currently identified with SWMU numbers include the Drum 

Prep Facility (TA-54-33); dome structures TA-54-153, TA-54-224, TA-54-226, TA-54-229(A), 

TA-54-230(B), TA-54-231(C), TA-54-232(D), TA-54-283, and one unnumbered dome located over 

Pit 6; shed structures TA-54-144, TA-54-145, TA-54-146, TA 54-177, TA-54-1027, TA-54-1028, 
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TA-54-1030, and TA-54-1041; and the shaft field. 

 

4.1.2.2 Disposal Pits and Shafts 

SWMU No. 54-017 consists of Disposal Pits 1B24; SWMU No. 54-018 consists of Disposal 

Pits 25B37 (LANL, 1990).  SWMU Nos. 54-017 and 54-018 are included in Module VIII.  Pits 

1B24 were operational between 1959 and 1980 and contain radioactive and/or mixed waste.  The 

volume of Pits 1B24 ranges from 1,371 to 56,759 cubic yards (yd3).  Pits 1B24 are located in the 

eastern half of Area G.  Pits 25B37 became operational between 1979 and 1988.  Pits 25B36 

became nonoperational between 1981 and 1988.  Pit 37 is still operational.  Pits 25B36 contain 

radioactive and/or mixed waste and range in volume between 20,957 and 59,930 yd3.  Pits 25B37 

are located in the western half of Area G.  The pits received radioactive and/or mixed waste 

consistent with applicable regulations effective during disposal operations prior to backfilling with 

crushed tuff. 

 

SWMU Nos. 54-019 and 54-020 are comprised of Disposal Shafts 1B196 and C1BC13 (LANL, 

1990) and are included in Module VIII.  The 91 shafts identified as SWMU No. 54-019 were 

operational between 1966 and 1980, contain radioactive and/or mixed waste, range in size from 

1B6 ft in diameter and 25 to 60 ft deep, and are located primarily in the northeast quadrant of 

Area G.  The 90 shafts identified as SWMU No. 54-020 began operation in 1970, contain 

radioactive and/or mixed waste, range in size from 1-8 ft in diameter and 25 to 65 ft deep, and are 

located throughout the eastern half of Area G. 

 

4.1.2.3 Decontamination Area 

SWMU No. 54-013(b) is a vehicle monitoring/decontamination area located northwest of TA-54-49 

(LANL, 1990).  SWMU No. 54-013(b) is included in Module VIII.  The area was used to 

decontaminate trucks and TRU waste drums but is no longer used.  Soil in this vicinity may be 

contaminated with nonhazardous solid waste and/or radionuclides as a result of the 

decontamination activities. 

 

4.1.2.4 Septic Systems 
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SWMU No. 54-007(a) is a septic system (TA-54-16) comprised of a 1,000-gallon tank and 

associated 900-square-ft leach field serving an administrative building and a shower facility at 

Area G.  This septic system is identified in the 1990 SWMU Report and is included in Module VIII. 

 It manages domestic sewage. 

 

SWMU No. 54-007(b), a septic system (TA-54-28), is comprised of a 750-gallon tank and 

associated seepage pit, and served an office building (TA-54-22).  SWMU No. 54-007(b) is 

located in the northwest quadrant of Area G.  This septic system is identified in the 1990 SWMU 

Report and is included in Module VIII.  This inactive septic system reportedly managed only 

sanitary waste; however because of its location, it may contain hazardous constituents. 

 

4.1.3 TA-54 West SWMUs 

The following provides descriptions of the SWMUs located at TA-54 West.  These include 

SWMUs associated with container storage, a decontamination area, and septic system. 

 

4.1.3.1 Container Storage 

SWMU No. 54-015(h) is identified as container storage within the Radioassay and Nondestructive 

Testing (RANT) Facility (TA-54-38) and is included in Module VIII.  The RANT Facility is centrally 

located in 54 West.  Operations at the RANT Facility began in 1990 and continue until present.  

The RANT Facility is a building that is divided into several offices and houses a low bay, high bay, 

and loading dock.  The low bay is approximately 40 ft wide and 34 ft long.  The high bay is 

approximately 40 ft wide and 80 ft long.  The loading dock is approximately 16 ft wide by 40 ft 

long.  Wastes are prepared for shipment to Waste Isolation Pilot Plant at the RANT Facility.  

Because containers will remain closed during storage, assay, and examination at the RANT 

Facility, it is not anticipated that any wastes will be released to the environment. 

 

4.1.3.2 Decontamination Area 

SWMU No. 54-013(a) is identified as a truck decontamination pit and is included in Module VIII.  

The decontamination pit was planned for construction at TA-54 West, but was subsequently 

canceled; therefore, no such area exists. 
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4.1.3.3 Septic Systems 

SWMU No. 54-007(c), a septic system , is comprised of a 2,000-gallon septic tank and a seepage 

trench and is included in Module VIII.  The septic system received sanitary waste from an office 

building (TA-54-34) and the RANT Facility (TA-54-38).  The seepage trench, constructed of 

4-inch-diameter drain tile, also received both sanitary and animal waste from the former Animal 

Holding Facility through another septic system.  The septic tank and seepage trench located 

between TA-54-34 and TA-54-38 were removed from service in October 1992 after the facilities 

they served were connected to the LANL-wide sewage system. 

 

4.2 RELEASES [20 NMAC 4.1, Subpart IX, 270.14(d)(2)] 

4.2.1 Description of Releases at TA-54, Area L 

Some of the SWMUs listed in Table 4-1 have released, or are suspected to have released, 

hazardous waste or hazardous constituents.  Some of the gas cylinders comprising SWMU 

No. 54-002 are known to have released hazardous gases to the atmosphere.  Leaking gas 

cylinders were containerized in cylinder overpacks.  Because of past waste disposal practices 

and a lack of engineering controls to adequately contain waste, the disposal pit, surface 

impoundments, and disposal shafts which comprise SWMU No. 54-006 are known to have 

released hazardous constituents.  The nature and extent of the releases attributable to SWMU 

No. 54-006 have been characterized, and it is known that a volatile organic compound (VOC) 

vapor plume exists in the subsurface at Area L (LANL, 1992).  The plume size measures 

approximately 1,000 ft along the mesa length and impinges on the mesa sides.  The highest 

concentrations within the plume are at a depth of about 120 ft. 

 

Drum compactor operations [SWMU No. 54-012(b)] that took place before the compactor was 

moved to its present location are suspected to have released hazardous materials, as suggested 

by staining of the underlying soil (LANL, 1992).  The stained soil was removed sometime after the 

compactor was relocated in 1989 or 1990. 

 

4.2.2 Description of Releases at TA-54, Area G 
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Surface and subsurface VOC contamination has been detected in the vicinity of the TA-54, 

Area G, disposal pits and shafts.  The highest VOC concentrations have been found in the 

eastern portion of Area G, and is indicative of VOC releases from waste in the pits. 

 

Soils in the area of the vehicle monitoring/decontamination area [SWMU No. 54-013(b)] may be 

contaminated with solid waste and/or radionuclides due to decontamination activities. 

 

4.2.3 Description of Releases at TA-54 West 

There have been no documented releases of hazardous waste or hazardous constituents from 

the SWMUs in TA-54 West. 

 

4.3 CHARACTERIZATION OF RELEASES 

Potential releases from SWMUs, if any, are described in the 1990 SWMU Report (LANL, 1990) 

and in the ARFI Work Plan for Operable Unit 1148" (LANL, 1992).  The descriptions include the 

material released and the nature of the release.  However, because of the nature of the releases, 

the exact volume released is not known.  The timing of the releases can only be estimated by the 

period of operation and sampling events. 

 

4.4 CORRECTIVE ACTIONS [20 NMAC 4.1, Subpart V, 264.101(a)] 

Pursuant to 20 NMAC 4.1, Subpart V, 264.101(a) [1-1-97], corrective actions are required only for 

releases of hazardous waste or hazardous constituents.  The SWMUs will be investigated and 

remediated, as necessary and with EPA and New Mexico Environment Department (NMED) 

approval, during LANL Environmental Restoration (ER) Project corrective action activities.  

Corrective action will generally follow the Resource Conservation and Recovery Act (RCRA) 

Facility Investigation/Corrective Measures Study process.  RCRA Facility Investigation (RFI) 

Phase I activities have been completed and the final RFI report on TA-54 will be provided to EPA 

and NMED when available.  Corrective measures and/or the final disposition of SWMUs at TA-54 

will be determined by implementing the ER Project MDA Core Document (LANL, 1998c). 
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 Table 4-1 
 
 Technical Area (TA) 54, Area L, Solid Waste Management Unit (SWMU) Descriptionsa 
 

 
SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

 
 
54-001(a) 

 
 
Container storage 

 
 
Storage dome (TA-54-215) 
located over a 150- by 40-foot 
(ft) bermed area 
 

 
 
Nonhazardous waste and mixed 
low-level waste 

 
54-001(c) 

 
Tank storage 

 
Former location of a steel 
tank inside a portable, 
inflatable berm 
 

 
No hazardous or mixed wastes 
were managed at this tank 

 
54-001(e) 

 
Container storage 

 
Concrete Containment 
Structure (TA-54-32); 15.5- by 
116.5-ft concrete structure 
divided into 6 bermed cells 
covered by a canopy 
 

 
Hazardous waste and 
nonhazardous waste 

 
54-002 

 
Gas cylinder storage 

 
Waste compressed-gas 
cylinders stored within the 
fence line and/or under a 
canopy (TA-54-216) 

 
Hazardous, nonhazardous, and 
mixed low-level wastes 

 
54-006 

 
Material disposal area 

 
Disposal Pit A, measuring 
200 ft long, 12 ft wide, and 
12 ft deep; Surface 
Impoundments B, C, and D, 
each measuring 20 ft long, 
10 ft wide, and 10 ft deep; 
and 34 disposal shafts (Shaft 
Nos. 1-34) of varying 
dimensions 

 
A variety of chemical wastes 
including ammonium bifluoride, 
lithium hydride, and electroplating 
wastes; pesticides, asbestos, and 
high explosives may have been 
disposed of 

 
54-012(b) 

 
Drum compactor 

 
Drum compactor used to 
crush empty, discarded 30- 
and 55-gallon drums 

 
Drums potentially contaminated 
with hazardous wastes 

 
54-014(a) 

 
Container storage 

 
Retrievable Storage Shafts 36 
and 37 

 
Radioactive lead stringers from 
the Los Alamos Meson Physics 
Facility 

 
TBDb 

 
Container storage 

 
Five modular storage sheds 
(TA-54-68, TA-54-69, 
TA-54-70 and two additional 
unnumbered sheds) each 

 
Hazardous waste and 
nonregulated waste 
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SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

measuring 22 ft long, 8 ft 
wide, and 7 ft high 

 
TBDb 

 
Container storage 

 
Sampling Pad (TA-54-36) 

 
Hazardous, nonhazardous, and 
mixed low-level waste 

 
TBDb 

 
Container storage 

 
Containment Structure 
(TA-54-35) 

 
Hazardous waste 

 
TBDb 

 
Container storage 

 
Transportation Pad 
(TA-54-58) 

 
Hazardous waste and mixed 
low-level waste 

 
TBDb 

 
Container storage 

 
Hazardous and mixed waste 
(solid form) containers stored 
within the fenced portion of 
Area L 

 
Hazardous waste and mixed 
low-level waste 

 
aInformation compiled from "Solid Waste Management Units Report" (LANL, 1990), "RFI Work Plan for Operable 

Unit 1148" (LANL, 1992), "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste 
Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," effective date May 19, 1994 
(EPA, 1994), and "Los Alamos National Laboratory General Part A Permit Application," Revision 0.0 (LANL, 1998b). 

bTBD = To be determined. 
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 Table 4-2 
 
 Technical Area (TA) 54, Area G, Solid Waste Management Unit (SWMU) Descriptionsa 
 

 
SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

 
54-007(a) 

 
Septic system 

 
1,000-gallon septic tank and 
associated 900-square-foot (ft) 
leach field 

 
Sanitary waste 

 
54-007(b) 

 
Septic system 

 
750-gallon tank and associated 
seepage pit 

 
Sanitary waste 

 
54-013(b) 

 
Decontamination 
area 

 
Vehicle 
monitoring/decontamination 
area 

 
Potential soil contamination 
(radiological) from 
decontamination activities 

 
54-014(b) 

 
Pit 

 
Pit 9; 30 x 400 x 20 ft deep 

 
Retrievable transuranic (TRU) and 
mixed TRU waste 

 
54-014(c) 

 
Shafts 

 
Shafts 200-233; 
34 concrete-lined shafts, 1 ft in 
diameter and 18 ft deep 

 
TRU waste 

 
54-014(d) 

 
Trenches 

 
Trenches A-D; 
4 trenches ranging from 60 to 
262.5 ft long, 13 ft wide, and 6 
to 8 ft deep 

 
TRU and mixed low-level waste 

 
54-015(a) 

 
Container storage 

 
Structure TA-54-8; 15- x 40- x 
12-ft galvanized steel shed 

 
Mixed TRU waste 

 
54-015(c-f) 

 
Container storage 

 
Storage Pads 1 [Storage Dome 
226], 2, 3 [Storage Dome 48], 
and 4; 4 pads ranging from 
300 to 400 ft long, 43 to 50 ft 
wide; 2 domes ranging from 60 
to 90 ft wide, 100 to 440 ft long 

 
Retrievable, contact-handled TRU 
waste and/or mixed TRU waste 

 
54-015(j) 

 
Container storage 

 
Storage dome (TA-54-49); 60- 
x 330-ft dome on a 65- x 500-ft 
pad 

 
Mixed low-level waste 

 
54-015(k) 

 
Container storage 

 
Cement-filled sections of 
corrugated metal pipe 
backfilled over disposal Pit 29 

 
TRU waste 

 
54-017 

 
Disposal areas 

 
19 disposal pits ranging in 
volume from 1,371 to 
56,759 cubic yards (yd3) 

 
Radioactive, mixed, and TRU 
waste in the forms of wing tanks, 
dry boxes, building debris, sludge 
drums, lab waste, contaminated 
soil, decontamination and 
decommissioning (D&D) waste, 
filter plenums, uranium, and other 
waste forms 

 
54-018 

 
Disposal areas 

 
11 disposal pits ranging in 

 
Radioactive, mixed, and TRU 
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SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

volume from 20,957 to 
59,930 yd3 

waste in the forms of reactor 
control rods, D&D waste, 
contaminated soil, transformers, 
gloveboxes, asbestos, lab waste, 
and other waste forms 

 
54-019 

 
Disposal areas 

 
91 disposal shafts ranging 
from 1 to 6 ft in diameter and 
from 25 to 60 ft in depth 

 
Hot cell trash, solvents, animal 
tissue, fuel elements, and other 
radioactive waste 

 
54-020 

 
Disposal areas 

 
90 disposal shafts ranging 
from 1 to 8 ft in diameter and 
from 25 to 65 ft in depth 

 
Hot cell trash, solvents, animal 
tissue, fuel elements, uranium 
chips and turnings, spalation 
products, reactor parts, 
polychlorinated 
biphenyl-contaminated oil, and 
other radioactive waste 

 
TBDb 

 
Container storage 

 
Storage domes TA-54-153 and 
TA-54-283; two 60-ft-wide 
domes 

 
Mixed low-level waste and mixed 
TRU waste 

 
TBDb 

 
Container storage 

 
Drum Prep Facility (TA-54-33); 
50- by 157-ft dome connected 
to 34- by 40-ft concrete block 
building 

 
Mixed low-level waste and mixed 
TRU waste 

 
TBDb 

 
Container storage 

 
Storage domes TA-54-229(A), 
TA-54-230(B), TA-54-231(C), 
and TA-54-232(D) 

 
Mixed low-level waste and mixed 
TRU waste 

 
TBDb 

 
Container storage 

 
Storage sheds TA-54-144, 
TA-54-145, TA-54-146, 
TA-54-177, TA-54-1027, 
TA-54-1028, TA-54-1030, and 
TA-54-1041 

 
Mixed low-level waste 

 
TBDb 

 
Container storage 

 
Storage dome TA-54-224 

 
Mixed low-level waste and mixed 
TRU waste 

 
TBDb 

 
Container Storage 

 
One Unnumbered Dome over 
Pit 6 

 
Hazardous waste, mixed low-level 
waste, low-level waste, mixed 
TRU waste, and TRU waste 

 
TBDb 

 
Container storage 

 
Shaft Field 

 
Mixed low-level waste and mixed 
TRU waste 

 
aInformation compiled from "Solid Waste Management Units Report" (LANL, 1990), ARFI Work Plan for Operable 

Unit 1148" (LANL, 1992), "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste 
Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," effective date May 19, 1994 
(EPA, 1994), and "Los Alamos National Laboratory General Part A Permit Application," Revision 0.0 (LANL, 1998b). 

bTBD = To be determined. 
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 Table 4-3 
 
 Technical Area (TA) 54 West Solid Waste Management Unit (SWMU) Descriptionsa 
 

 
SWMU No. 

 
Unit Type 

 
Unit Description 

 
Waste Description 

 
 
54-007(c) 

 
 
Septic system 

 
 
2,000-gallon septic tank and 
associated seepage trench 

 
 
Sanitary waste and animal waste 

 
54-013(a) 

 
Decontamination area 

 
Vehicle decontamination pit 
planned for construction in 
TA-54 West 

 
Decontamination pit was never 
built; therefore, no waste was 
managed at this unit 

 
54-015(h) 

 
Container storage 

 
Container storage within 
TA-54-38 

 
Low-level mixed waste, mixed 
transuranic waste, and transuranic 
waste 

 
aInformation compiled from "Solid Waste Management Units Report" (LANL, 1990), "RFI Work Plan for Operable 

Unit 1148" (LANL, 1992), and "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste 
Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," effective date May 19, 1994 
(EPA, 1994). 



 Document: LANL TA-54 Renewal  
 Revision No.: 0.0  
 Date: January 1999  
 
 
 

 

 
1 

 

 TABLE OF CONTENTS 
 
5.0 CERTIFICATION ................................................................................................................... 5-1 
 



 Document: LANL TA-54 Renewal  
 Revision No.: 0.0  
 Date: January 1999  
 
 
 

 

 
5-1 

 

 5.0  CERTIFICATION 
 
I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with 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. 
 
 
 
 
                                                   
Dennis J. Erickson  Date Signed 
Division Director for Environment, Safety, and 
  Health Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
                                                   
David A. Gurule  Date Signed 
Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 
 



 
 

 

 

 CERTIFICATION 
 Los Alamos National Laboratory 
 TA-54 Part B Permit Renewal Application 
 January 1999 
 
 
CERTIFICATION BY TECHNICAL AREA 54, AREAS L AND G REPRESENTATIVES 
I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with 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. 
 
 
 
 
                                                   
Anthony R. Stanford  Date Signed 
Group Leader for Environmental Management-Solid  
  Waste Operations Group; Facility Manager for 
  Facility Management Unit 64 
Los Alamos National Laboratory 
 
 
 
 
                                                   
Thomas E. Baca  Date Signed 
Division Director for Environmental Management Division 
Los Alamos National Laboratory 
 



 
 

 

 

 CERTIFICATION 
 Los Alamos National Laboratory 
 TA-54 Part B Permit Renewal Application 
 January 1999 
 
 
CERTIFICATION BY TECHNICAL AREA 54 WEST REPRESENTATIVES 
I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with 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. 
 
 
 
 
                                                   
Sara B. Helmick  Date Signed 
Facility Manager for Facility Management Unit 66 
Los Alamos National Laboratory 
 
 
 
 
 
 
                                                   
Alfred P. Sattelberger  Date Signed 
Division Director for Chemical Science and 
  Technology Division 
Los Alamos National Laboratory 
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 ATTACHMENT A 
 FACILITY DESCRIPTION 
 
The information provided in this attachment is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
revised January 1, 1997 [1-1-97].  The following subject areas are addressed in this attachment: 
 
$ A general description of Technical Area (TA) 54 at Los Alamos National Laboratory (LANL) 

[20 NMAC 4.1, Subpart IX, 270.14(b)(1)]; 
 
$ Site-specific traffic patterns, volume, and control [20 NMAC 4.1, Subpart IX, 270.14(b)(10)]; 
 
$ Site-specific location information for compliance with the seismic standard and floodplain 

requirements [20 NMAC 4.1, Subpart IX, 270.14(b)(11), and 20 NMAC 4.1, Subpart V, 
264.18(a) and (b)]; 

 
$ Site-specific topographic map requirements [20 NMAC 4.1, Subpart IX, 270.14(b)(19)]; 
 
$ Site-specific groundwater monitoring and protection information [20 NMAC 4.1, Subpart IX, 

270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a)]. 
 
A LANL-wide facility description addressing additional regulatory requirements is provided in 
Appendix A of the Los Alamos National Laboratory General Part B Permit Application, 
Revision 1.0 (LANL, 1998a), hereinafter referred to as the LANL General Part B. 
 
A.1 TA-54 GENERAL DESCRIPTION [20 NMAC 4.1, Subpart IX, 270.14(b)(1)] 
TA-54 is located in the east-central portion of LANL (Figure A-1) on Mesita del Buey, an 
east-west-trending finger mesa bounded by Cañada del Buey to the north and by Pajarito Canyon 
to the south.  Mesa-top elevations at TA-54 range from approximately 6,400 to 6,650 feet above 
mean sea level.  TA-54 consists of several waste management areas, including Area L, Area G, 
and TA-54 West (Figure A-2); and supporting offices. 
 
The TA-54 hazardous and mixed waste management units addressed in this permit renewal 
document are located at Area L, Area G, and TA-54 West (Figure A-2) and include the following: 
 
$ A container storage area (CSA) for hazardous and mixed low-level waste at TA-54, Area L. 



 Document: LANL TA-54 Renewal  
 Revision No.: 0.0  
 Date: January 1999  
 
 
 

 

 
A-2 

 

 
$ A CSA for hazardous, mixed low-level, and mixed transuranic (TRU) waste at TA-54, Area G. 
 
$ A CSA for mixed low-level and mixed TRU waste at TA-54 West. 

 
The three CSAs at TA-54 include numerous structures and locations within each CSA, as shown 
on Figures A-3 through A-5.  Descriptions of the Area L, Area G, and TA-54 West CSAs and the 
structures and/or locations within them are provided in Section 2.0 and Attachment G of this 
permit renewal document. 
 
A.2 TRAFFIC PATTERNS [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
General traffic pattern information, traffic volumes, and traffic control signals for the LANL-wide 
facility are provided in Appendix A of the LANL General Part B, Revision 1.0 (LANL, 1998a). 
 
A.2.1 Routes of Travel 
The primary traffic routes used to transport hazardous and mixed waste to TA-54 include Pajarito 
Road, Diamond Drive, and West Jemez Road (State Road 501) (Figure A-6).  Within TA-54, 
waste is transported along Mesita del Buey Road to TA-54 West, Area L, or Area G (Figure A-7). 
 
A.2.2 Traffic Volumes 
Traffic volumes on Mesita del Buey Road are generally light to moderate.  A traffic study was 
conducted in 1993 at the intersection of Pajarito Road and Rex Drive, which immediately joins 
Mesita del Buey Road.  Based on this study, the Pajarito Road and Rex Drive intersection had a 
volume of 380 vehicles turning off of Pajarito Road between 6:30 and 9:00 in the morning 
(Johnson Controls World Services, Inc. [JCI], 1993).  Vehicle types are generally cars, light- and 
medium-duty trucks, and vans.  Flatbed trucks or trailers also use Mesita del Buey Road to 
transport waste containers. 
 
A.2.3 Traffic Control Signals 
Traffic control signals within TA-54 include stop signs, posted speed limits, caution lights, and 
other traffic and pedestrian control signs.  The locations of existing signs at TA-54 are shown on 
Figure A-8. 
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A.2.4 Road Surfacing and Load-Bearing Capacity 
Roads within TA-54 are generally two-lane roads with asphaltic concrete surfaces.  Load-bearing 
capacity for these roads is 32,000 pounds per axle.  These roads are typically constructed with a 
6-inch-thick base overlain with a 3-inch-thick asphaltic concrete surface.  These roads were 
designed and constructed to meet the American Association of State Highway & Transportation 
Officials specification HS-20.  In TA-54, Area G, road surfaces consist of graded gravel and/or 
dirt. 
 
A.3 LOCATION INFORMATION [20 NMAC 4.1, Subpart IX, 270.14(b)(11)] 
A.3.1 Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 

Subpart V, 264.18(a)] 
The hazardous and mixed waste management units at TA-54, Areas L and G, are exempt from 
the seismic standards in 20 NMAC 4.1, Subpart IX, 270.14(b)(11), and 20 NMAC 4.1, Subpart V, 
264.18(a) [1-1-97], because these units existed prior to January 25, 1985, and July 25, 1990, 
when the State of New Mexico received hazardous and mixed waste authorization, respectively.  
The mixed waste management unit at TA-54 West is exempt from the seismic standards in 20 
NMAC 4.1, Subpart IX, 270.14(b)(11), and 20 NMAC 4.1, Subpart V, 264.18(a) [1-1-97], because 
this unit existed prior to July 25, 1990 when the State of New Mexico received mixed waste 
authorization.  Consistent with the criteria provided in 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i), 
and 20 NMAC 4.1, Subpart V, 264.18(a) [1-1-97], the waste management units at TA-54 existed 
prior to the effective date of regulations; thus, the seismic standards are not applicable. 
 
A.3.2 Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii through v) and 

270.14(b)(19)(ii); 20 NMAC 4.1, Subpart V, 264.18(b)] 
The units at TA-54 are located on a mesa top, Mesita del Buey.  In accordance with 20 NMAC 
4.1, Subpart IX, 270.14(b)(11)(iii through v) [1-1-97], the hazardous and mixed waste units at 
TA-54 are not located within the 100-year floodplain boundary. 
 
LANL has mapped all 100-year floodplain boundaries within the LANL complex, as required in 
"Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste Amendments 
to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515" (EPA, 1994).  A report 
was published documenting the floodplain mapping procedures (McLin, 1992).  This report, which 
shows that Mesita del Buey is not within the 100-year floodplain, is included as Supplement 5 of 
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the LANL General Part B, Revision 1.0 (LANL, 1998a). 
 
A.4 TOPOGRAPHIC MAPS [20 NMAC 4.1, Subpart IX, 270.14(b)(19)] 
Topographic maps and figures are provided herein or referenced to meet the requirements of 
20 NMAC 4.1, Subpart IX, 270.14(b)(19) [1-1-97].  The maps clearly show the map scale, the 
date of preparation, and a north arrow.  The maps and figures used to fulfill these regulatory 
requirements include the following: 
 
$ A LANL-wide 100-year floodplain map is provided on page 36 of the report included as 

Supplement 5 of the LANL General Part B, Revision 1.0 (LANL, 1998a). 
 
$ Maps showing surface waters, including intermittent streams, near TA-54 are included as 

Figures A-9, A-10, and A-11. 
 
$ Surrounding land uses are shown on Figure A-1. 
 
$ Wind roses for TA-54 are shown on Figures A-12 and A-13. 
 
$ A map showing the legal boundaries of LANL (including TA-54) is provided as Map 1 in the 

Los Alamos National Laboratory General Part A Permit Application, Revision 0.0 (LANL, 
1998b), hereinafter referred to as the LANL General Part A. 

 
$ Access control features at TA-54 (e.g., fences, gates) are shown on Figures A-14 through 

A-16. 
 
$ Maps showing supply wells, monitoring wells, test wells, springs, and surface-water sampling 

stations near TA-54 are included as Figures A-9, A-10, and A-11. 
 
$ The locations of buildings, hazardous and/or mixed waste management units and structures, 

and loading and unloading areas at TA-54 are shown on Figures A-9, A-10, and A-11. 
 
$ A map showing National Pollutant Discharge Elimination System discharge structure 

locations is included in the LANL General Part A, Revision 0.0 (LANL, 1998b). 
 
$ Storm, sanitary, and process sewer systems at LANL are shown on Map A-1 of the LANL 

General Part B, Revision 1.0 (LANL, 1998a). 
 
$ Drainage control features (e.g., run-on/runoff, drainage barriers) are shown on Figures A-17 

through A-19. 
$ Natural surface drainages are shown on topographic maps included herein as Figures A-9, 

A-10, and A-11. 
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$ Fire stations serving LANL and the County of Los Alamos are shown on Figure E-2 of 
Appendix E in the LANL General Part B, Revision 1.0 (LANL, 1998a). 

 
$ The equipment cleanup area for LANL is located at TA-50-1.  The location of TA-50-1 is 

shown on a map in the LANL General Part A, Revision 0.0 (LANL, 1998b). 
 
Contour lines on all topographic maps are in intervals sufficient to detail natural drainage at LANL 
and in the vicinity of the waste management units.  As provided in 20 NMAC 4.1, Subpart IX, 
270.14(b)(19) [1-1-97], LANL has submitted the maps to the New Mexico Environment 
Department at these scales and contour intervals due to the size of the waste management units, 
the extent of the LANL facility, and the topographic relief in the area. 
 
A.5 GROUNDWATER MONITORING [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, 

Subpart V, 264.90(a)] 
Groundwater monitoring information is provided in Appendix A of the LANL General Part B, 
Revision 1.0 (LANL, 1998a). 
 
A.6 OTHER PERMIT ACTIVITIES 
Other types of Resource Conservation and Recovery Act permits include, but are not limited to, 
the following; 
 
$ Permits by Rule 
$ Emergency Permits 
$ Hazardous Waste Incinerator Permits 
$ Permits for Land Treatment Demonstrations Using Field Test or Laboratory Analyses 
$ Interim Permits for Underground Injection Control Program Wells 
$ Research, Development, and Demonstration Permits 
$ Permits for Boilers and Industrial Furnaces Burning Hazardous Waste. 

 
Currently, none of these permit types are relevant for operations at TA-54. 
 
A.7 REFERENCES 
EPA, 1994, "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste 
Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," effective 
date May 19, 1994, U.S. Environmental Protection Agency, Region 6, Hazardous Waste 
Management Division, Dallas, Texas. 
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JCI, 1993, AConceptual Study Report for Entrances to TA-54 at Pajarito Road and Rex Drive, at 
New Intersection Between TA-51 and TA-54 West, and at TA-54, Area G, Dirt Road Connecting 
Pajarito Road to Waste Site on Top of Mesa,@ JCI 93-128, Johnson Controls World Services, 
Inc., Design Department, Los Alamos, New Mexico. 
 
LANL, 1998a, "Los Alamos National Laboratory General Part B Permit Application," Revision 1.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
 
LANL, 1998b, "Los Alamos National Laboratory General Part A Permit Application," Revision 0.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
 
McLin, 1992, "Determination of 100-Year Floodplain Elevations at Los Alamos National 
Laboratory," LA-12195-MS, Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 ATTACHMENT B 
 WASTE ANALYSIS PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 
4.1), Subpart IX, 270.14(b)(2); 20 NMAC 4.1, Subpart V, 264.13, "General Waste Analysis@; and 

20 NMAC 4.1, Subpart VIII, 268.7, "Waste Analysis and Record-Keeping," revised January 1, 
1997, waste analysis requirements for hazardous and/or mixed wastes managed at Technical 
Area 54 are addressed in Appendix B of the Los Alamos National Laboratory General Part B 
Permit Application, Revision 1.0. 
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 ATTACHMENT C 
 INSPECTION PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 
4.1), Subpart IX, 270.14(b)(5), and 20 NMAC 4.1, Subpart V, 264.15, "General Inspection 
Requirements," revised January 1, 1997 [1-1-97], inspection requirements for all hazardous 
and/or mixed waste management units at Los Alamos National Laboratory (LANL) are addressed 
in Appendix C of the Los Alamos National Laboratory General Part B Permit Application, 
Revision 1.0 (LANL, 1998).  This attachment presents additional inspection requirements specific 
to the container storage areas at Technical Area (TA) 54.  Inspections will be conducted often 
enough to identify problems in time to correct them before they harm human health or the 
environment. 
 
C.1 INSPECTION REQUIREMENTS FOR TRUPACT-II CONTAINERS [20 NMAC 4.1, 

Subpart V, 264.15(b) and 264.174] 
Transuranic Package Transporter-II (TRUPACT-II) containers will be used to store transuranic 
(TRU) and mixed TRU waste containers, for a 60-day maximum, prior to transport from TA-54 
West to the Waste Isolation Pilot Plant.  These containers consist of an upright circular cylinder 
that has two stainless steel shells with foam sandwiched between them.  They are 8 feet (ft) in 
diameter, 10 ft high, and are designed to contain up to 14 drums, two standard waste boxes, or 
one ten-drum overpack. 
 
TRUPACT-II containers are intended to store only waste containers of structural integrity.  Waste 
containers will be visually inspected prior to their placement in the TRUPACT-II containers to 
ensure this integrity.  The inspection will include a close examination of the cover and closure 
devices for visible cracks, holes, gaps, or other open spaces into the interior of the waste 
container when the cover and closure devices are secured in the closed position.  The 
TRUPACT-II will be loaded with waste containers and sealed with a locking-ring closure 
mechanism.  After the TRUPACT-II has been sealed, only the outside of the TRUPACT-II will be 
inspected to ensure its integrity and that there has been no human intervention.  The 
TRUPACT-II container will be sealed and stored inside TA-54-38 at TA-54 West so no 
precipitation will collect on top of the container.  
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C.2 INSPECTION AND MONITORING FOR UNITS SUBJECT TO SUBPART CC 
REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, Subpart CC] 

The hazardous wastes stored in containers at TA-54 may be subject to the Code of Federal 
Regulations (CFR), Title 40, Part 264, Subpart CC, AAir Emission Standards for Tanks, Surface 
Impoundments, and Containers,@ based on applicability criteria specified in 40 CFR 264.1080.  

Subpart CC standards for containers, as currently set forth by the U.S. Environmental Protection 
Agency (59 Federal Register 62896), require that containers be covered so that there are no 
detectable emissions.  These standards are not applicable to containers of waste with less than 
500 parts per million by weight (ppmw) volatile organics, containers of less than 0.1 cubic meters 
(m3) (approximately 26 gallons) capacity, or that have received waste prior to December 6, 1996.  
LANL requires that Subpart CC requirements be met by the generator as part of the waste 
characterization process.  The generator determines whether the concentration of volatile 
organics in a waste stream at the point of generation is less than 500 ppmw, or is equal to or 
greater than 500 ppmw.  The generator documents this determination for that waste stream, as 
described in Appendix B of the LANL General Part B (LANL, 1998). 
 
Containers of less than 0.46 m3 (approximately 119 gallons) capacity and that meet U.S. 
Department of Transportation (DOT) specifications under 49 CFR, Part 178, will be kept closed 
during storage pursuant to 40 CFR 264.1086(b)(1)(ii).  Containers undergoing the waste 
characterization activities described in this permit renewal document may be opened for access 
for the purposes described in 40 CFR 264.1088(c).  Containers of greater than 0.46 m3 capacity 
that contain waste with greater than 500 ppmw volatile organics or those that are greater than 
0.1 m3 capacity, do not meet DOT specifications, and contain wastes of greater than 500 ppmw 
volatile organics will be subject to a visual inspection and monitoring program as required by 
40 CFR 264.1088(b). 
 
C.3 REFERENCES 
LANL, 1998, "Los Alamos National Laboratory General Part B Permit Application," Revision 1.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 ATTACHMENT D 
 PERSONNEL TRAINING PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 
4.1), Subpart IX, 270.14(b)(12), and 20 NMAC 4.1, Subpart V, 264.16, "Personnel Training," 
revised January 1, 1997, training requirements for treatment, storage, and disposal facility 
workers who work at Technical Area 54 are addressed in Appendix D of the Los Alamos National 
Laboratory General Part B Permit Application, Revision 1.0. 
 



 ATTACHMENT E 
 
 CONTINGENCY PLAN 
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 ATTACHMENT E 
 CONTINGENCY PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 
4.1), Subpart V, Part 264, Subpart D, "Contingency Plan and Emergency Procedures," and 
20 NMAC 4.1, Subpart IX, 270.14(b)(7), revised January 1, 1997, contingency measures 
applicable to the hazardous and mixed waste management units at Technical Area (TA) 54 are 
provided in Appendix E of the Los Alamos National Laboratory General Part B Permit Application, 
Revision 1.0 (LANL, 1998). 
 
Figures E-1 and E-2 show evacuation routes and muster areas that may be used at TA-54 in the 
event of an emergency.  In addition, listings of emergency equipment currently available for use 
at Area L, Area G, and TA-54 West are included as Tables E-1 through E-3.  Evacuation routes, 
muster area locations, and emergency equipment are subject to change. 
 
E.1 REFERENCES 
LANL, 1998, "Los Alamos National Laboratory General Part B Permit Application," Revision 1.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 Table E-1 
 
 Emergency Equipment at Technical Area (TA) 54, Area La 
 
FIRE CONTROL EQUIPMENT: 
 
Halon, water, dry chemical, and/or carbon dioxide fire extinguishers are available at TA-54-37, TA-54-60, 

TA-54-51, TA-54-32, TA-54-39, the southeast end of Area L, TA-54-31, 30 feet from the southeast side 
of TA-54-32, TA-54-117, TA-54-36, TA-54-62, on the forklift and Bobcat operating in Area L, TA-54-68, 
TA-54-69, TA-54-70, TA-54-185, TA-54-215, and TA-54-221. 

 
A dry-pipe sprinkler system is located at TA-54-215. 
 
A foam fire-suppression system is located at TA-54-39. 
 
Dry chemical fire-suppression systems are located in the storage sheds. 
 
  Description of General Capabilities: 
Fire extinguishers may be used by any qualified employee in the event of a small fire.  The automatic 

dry-pipe sprinkler system is heat activated.  Protection Technology Los Alamos (PTLA) and the 
Los Alamos County Fire Department (LACFD) are alerted when this system has been activated. 

 
Fire alarm pull boxes are located inside TA-54-37, TA-54-39, TA-54-51, TA-54-60, TA-54-117, TA-54-210, 

and TA-54-221. 
 
  Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the LACFD and PTLA. 
 
There are fire hydrants located near TA-54-37 and the southeast corner of TA-54-62.  These fire hydrants 

supply water at an adequate volume and pressure to satisfy the requirements of the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1, Subpart V, 264.32, revised January 1, 1997. 

 
A freeze-proof faucet is located approximately 25 feet east of TA-54-31. 
 
SPILL CONTROL EQUIPMENT: 
 
 Shovels (located in TA-54-46) 
 Oversized drums (various locations on site) 
 Absorbent (various locations on site) 
 
Spill kits are located throughout Area L.  Each kit includes bags of Zorball, caustic neutralizer, acid 

neutralizer, and an inventory of tools and supplies. 
 
 
__________________________ 
 
Refer to footnotes at end of table. 
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COMMUNICATION EQUIPMENT: 
 
Telephones are located in TA-54-32, TA-54-37, TA-54-39, TA-54-51, TA-54-60, TA-54-62, TA-54-117, 

TA-54-185, TA-54-210, TA-54-211, and TA-54-221. 
 
Paging phones and evacuation alarms are located at the northeast end of TA-54-32, the exterior west end of 

TA-54-215, at TA-54-37, at TA-54-62, and at the crash gates. 
 
Additional equipment includes two-way radios and portable telephones. 
 
  Description of General Capabilities: 
The evacuation alarm is a pulsating sound that can be heard throughout Area L.  The fire alarm is a double 

slow-whoop sound. 
 
DECONTAMINATION EQUIPMENT: 
 
Emergency shower and eyewash stations are located immediately east of TA-54-31, at TA-54-215, at 

TA-54-35, and at TA-54-39. 
 
A portable eyewash is located in TA-54-50.  Material Safety Data Sheets (MSDS) are available in TA-54-46. 
 
Description of General Capabilities: 
Emergency shower and eyewash stations are used by personnel who receive a chemical splash to the skin 

or eyes.  Specific MSDSs for the chemical(s) should be obtained prior to working with hazardous or 
mixed waste to determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
Personnel at Area L are required to use appropriate personal protective equipment (PPE) to protect 

themselves from the hazards found in the workplace under normal conditions.  This PPE may include 
gloves, steel-toed shoes, and safety glasses.  Additional PPE may be required during an unusual 
hazardous situation or during sampling and can be found in the spill kits or at TA-54-50. 

 
Self-contained breathing apparatus are located in TA-54-50. 
 
Gloves, goggles, safety glasses, coveralls, and face shields are found in the spill kits located throughout Area 

L. 
 
 
 
__________________________ 
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aEquipment types and locations are subject to change. 
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 Table E-2 
 
 Emergency Equipment at Technical Area (TA) 54, Area Ga 
 
FIRE CONTROL EQUIPMENT: 
 
Halon, water, and/or carbon dioxide fire extinguishers are available at TA-54-2, TA-54-8, TA-54-11, 

TA-54-20, TA-54-33, TA-54-48, TA-54-49, TA-54-92, TA-54-153, TA-54-156, TA-54-224, TA-54-226, 
TA-54-229, TA-54-230, TA-54-231, TA-54-232, TA-54-242, TA-54-283, TA-54-295, TA-54-324, 
TA-54-325, TA-54-371, and TA-54-372. 

 
Dry-chemical fire suppression systems are available at TA-54-1027, TA-54-1028, TA-54-1030, and 

TA-54-1041. 
 
  Description of General Capabilities: 
Fire extinguishers may be used by any qualified employee in the event of a small fire.  For larger fires, 

Protection Technology Los Alamos (PTLA) and the Los Alamos County Fire Department (LACFD) are 
alerted. 

 
Fire alarm pull stations are available at TA-54-2, TA-54-11, TA-54-33, TA-54-48, TA-54-49, TA-54-153, 

TA-54-156, TA-54-224, TA-54-226, TA-54-229, TA-54-230, TA-54-231, TA-54-232, TA-54-242, 
TA-54-283, TA-54-295, TA-54-324, TA-54-325, TA-54-371, and TA-54-372. 

 
Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the LACFD and PTLA. 
 
Several fire hydrants are located in Area G.  These fire hydrants will supply water at an adequate volume 

and pressure to satisfy the requirements of the New Mexico Administrative Code, Title 20, Chapter 4, 
Part 1, Subpart V, 264.32, revised January 1, 1997. 

 
SPILL CONTROL EQUIPMENT: 
 
Spill control stations and/or portable spill kits are located at TA-54-8, TA-54-11, TA-54-20, TA-54-33, 

TA-54-38, TA-54-48, TA-54-49, TA-54-92, TA-54-153, TA-54-156, TA-54-224, TA-54-226, TA-54-283, 
TA-54-229, TA-54-230, TA-54-231, TA-54-232, TA-54-295, TA-54-371, TA-54-372, and TA-54-281. 

 
Each spill kit generally includes bags of Zorball and an inventory of tools and supplies. 
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COMMUNICATION EQUIPMENT: 
 
Pole-mounted paging telephones are located near the west side of TA-54-49, the interior northwest side of 

TA-54-2, at TA-54-11, TA-54-77, TA-54-8, TA-54-48, TA-54-153, TA-54-226, TA-54-229, TA-54-230, 
TA-54-231, TA-54-232, and Pad 4. 

 
Pole-mounted evacuation alarm horns are located near TA-54-33, TA-54-48, TA-54-49, TA-54-153, 

TA-54-231, TA-54-232, TA-54-229, TA-54-230, TA-54-226, and Pad 4. 
__________________________ 
 
Refer to footnotes at end of table. 
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Evacuation alarm buttons are located near TA-54-11, TA-54-48, TA-54-49, TA-54-153, TA-54-33, 
TA-54-226, TA-54-229, TA-54-230, TA-54-231, TA-54-232, at Pad 4, and at various muster stations. 

 
Additional equipment includes portable two-way radios located at muster stations. 
 
  Description of General Capabilities: 
Telephones and alarms are located throughout Area G.  Paging telephones are equipped with public 

address capabilities.  Evacuation alarms have horns mounted on telephone poles throughout Area G.  
The evacuation alarm is a high-pitched wailing sound that can be heard throughout Area G.  Strobe 
lights mounted on poles may be used to visually alert personnel to evacuate the area. 

 
DECONTAMINATION EQUIPMENT: 
 
Portable eyewash stations equipped with first aid kits are located in TA-54-33, TA-54-49, TA-54-229, 

TA-54-230, TA-54-231, TA-54-232, and TA-54-281. 
 
Two eyewashes and a safety shower are located in TA-54-33. 
 
Portable eyewashes are located inside TA-54-33, TA-54-49, TA-54-229, TA-54-230, TA-54-231, TA-54-232, 

and TA-54-281. 
 
Material Safety Data Sheets (MSDS) and waste characterization documentation are available in the event of 

an exposure. 
 
  Description of General Capabilities: 
Emergency shower and eyewash stations are used by personnel who receive a chemical splash to the skin 

or eyes.  Specific MSDSs for the chemical(s) should be obtained prior to working with hazardous or 
mixed waste to determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
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Personnel at Area G are required to use appropriate personal protective equipment (PPE) to protect 
themselves from the hazards found in the workplace under normal conditions.  This PPE may include 
gloves, steel-toed shoes, and safety glasses.  Additional PPE may be required during an unusual 
hazardous situation and can be found in the spill kits or at various locations listed below. 

 
Gloves, goggles, and safety glasses are available in the spill kits located at TA-54-8, TA-54-48, TA-54-49, 

TA-54-153, TA-54-224, TA-54-226, TA-54-283, TA-54-229, TA-54-230, TA-54-231, TA-54-232, and 
TA-54-281. 

 
 
 
__________________________ 
 
Refer to footnotes at end of table. 
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OTHER: 
 
Continuous air and giraffe monitors are located in TA-54-33, TA-54-48, TA-54-49, TA-54-153, TA-54-224 

TA-54-226, TA-54-229, TA-54-230, TA-54-231, TA-54-232, TA-54-281, TA-54-283, and at Pad 4. 
Heavy equipment kept on site includes: 
  Scraper 
  Bulldozer 
  Front-end loader 
Portable emergency generators 
Vehicles available in Area G to evacuate personnel include: 
  All-terrain vehicles 
  Pickup truck 
  Flat-bed truck 
  Daihatsu vehicles 
  Vans 
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__________________________ 
 
aEquipment types and locations are subject to change. 
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 Table E-3 
 
 Emergency Equipment at Technical Area (TA) 54 Westa 
 
FIRE CONTROL EQUIPMENT: 
 
Halon fire extinguishers are available at TA-54-38 in the high bay, low bay, and outdoor storage pad. 
 
A dry-pipe sprinkler system is available throughout TA-54-38, including the loading dock area.  The dry-pipe 

sprinkler system is heat activated in the high bay and at the loading dock.  It is smoke activated in the 
low bay. 

 
  Description of General Capabilities: 
Fire extinguishers may be used by any employee in the event of a small fire.  Protection Technology Los 

Alamos (PTLA) and the Los Alamos County Fire Department (LACFD) are alerted when the automatic 
dry-pipe sprinkler system has been activated. 

 
Fire alarm pull boxes are available inside TA-54-38 at the main entrance, in the high bay, and in the low bay. 
 
  Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the LACFD and PTLA. 
 
A fire hydrant is located approximately 220 feet west of TA-54-38 near the entrance to TA-54 West.  This fire 

hydrant supplies water at adequate volume and pressure to satisfy the requirements of the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1, Subpart V, 264.32, revised January 1, 1997. 

 
A wall hydrant is located on the northwest side of TA-54-38. 
 
Freeze-proof faucets are located on the northwest, southwest, and southeast sides of TA-54-38. 
 
SPILL CONTROL EQUIPMENT: 
 
A mobile response kit is located at TA-54-38.  The kit includes sorbent socks, pillows, and sheets; goggles; 

and large plastic bags. 
 
COMMUNICATION EQUIPMENT: 
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Telephones with public address (PA) capabilities are located in TA-54-38 in the high bay, in the low bay, and 
outside the main entrance.  An emergency telephone is also located outside the main entrance. 

 
  Description of General Capabilities: 
Telephones with PA capabilities for internal and external communication are available for use by any 

employee.  The evacuation alarm is a high-pitched wailing sound that can be heard throughout 
TA-54-38 and TA-54-34.  The fire alarm is a double slow-whoop sound.  Fire and evacuation alarms 
are activated in the event of a fire or evacuation. 

__________________________ 
 
Refer to footnotes at end of table. 
DECONTAMINATION EQUIPMENT: 
 
Safety showers and eyewash stations are located in TA-54-38 in the high bay and on the loading dock. 
 
Material Safety Data Sheets (MSDS) are located at the TA-54-38 muster area (approximately 120 feet 

northwest of TA-54-38) and in the TA-54-38 main entry area. 
 
  Description of General Capabilities: 
Safety showers and eyewashes are used by personnel who receive a chemical splash to the skin or to the 

eyes.  Specific MSDSs for the chemical(s) being managed should be obtained prior to working with 
mixed waste to determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
Personnel at TA-54 West are required to use appropriate personal protective equipment (PPE) to protect 

themselves from the hazards found in the workplace under normal conditions.  This PPE includes 
gloves, steel-toed shoes, and safety glasses.  Additional PPE may be required during an unusual 
hazardous situation and can be found in the spill kits. 

 
Gloves, goggles, safety glasses, coveralls, and face shields are found in the spill kits located at TA-54-38. 
 
Crane equipment operators wear hard hats when moving waste containers in the high bay. 
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__________________________ 
 
aEquipment types and locations are subject to change. 
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 ATTACHMENT F.1 
 
 CLOSURE PLAN FOR TECHNICAL AREA 54, AREA L, 
 CONTAINER STORAGE AREA 
 
F.1 TECHNICAL AREA 54, AREA L, CONTAINER STORAGE AREA 
The information provided in this closure plan is submitted to address the applicable closure 
requirements specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart IX, 270.14(b)(13), and 20 NMAC 4.1, Subpart V, Part 264, Subparts G, 
and I, revised January 1, 1997 [1-1-97].  This closure plan describes the activities necessary to 
close the container storage area (CSA) at Los Alamos National Laboratory (LANL) Technical Area 
(TA) 54, Area L.  General closure information applicable to all hazardous and mixed waste 
management units at LANL and specific sampling and analytical procedures to be used during 
closure activities are presented in Appendix F of the Los Alamos National Laboratory General 
Part B Permit Application, Revision 1.0 (LANL, 1998a), hereinafter referred to as the LANL 
General Part B.  The general closure information referenced includes closure performance 
standards; amendment of the closure plan; closure cost estimate, financial assurance, and liability 
requirements; closure certification and report; and survey plat and post-closure requirements. 
 
Area L is a 2.58-acre site located in the central portion of TA-54.  The Area L CSA is delineated 
by an 8-foot chain-link fence and consists of several storage structures and locations.  These 
structures and locations provide storage for hazardous and mixed low-level wastes and include 
asphalt-covered areas, sheds, a dome, and structures unique to Area L.  The storage structures 
and locations within the Area L CSA are shown on Figure F.1-1.  Detailed descriptions of typical 
storage structures and locations within the Area L CSA are provided in Section G.2.4 of this 
permit renewal document. 
 
F.1.1 Estimate of Maximum Waste in Storage 
The maximum total inventory of waste in storage at any time at the Area L CSA is estimated at 
453,810 gallons. 
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F.1.2 Description of Waste 
The hazardous and mixed low-level wastes stored in the Area L CSA were generated primarily 
from research and development activities, general facility operations, decontamination and 
decommissioning operations, and environmental restoration activities throughout LANL.  The 
mixed low-level wastes are classified as mixed wastes because Resource Conservation and 
Recovery Act (RCRA)-characteristic and/or -listed wastes are or may be present in the waste, 
along with a radioactive component.  Information on the hazardous component(s) of all wastes 
potentially stored at the Area L CSA is provided in the Los Alamos National Laboratory General 
Part A Permit Application, Revision 0.0 (LANL, 1998b). 
 
F.1.3 Removal of Waste 
Prior to the initiation of closure activities, wastes will be removed from the storage structure or 
location scheduled to be closed within the Area L CSA.  Containers will be removed from each 
structure or location primarily with forklifts and/or cranes.  Small containers may be handled 
manually or with a dolly.  Containers will be placed onto flatbed trucks or trailers for transport.  
Appropriate shipping papers will accompany the wastes during transport.  Containers holding 
hazardous or mixed low-level wastes will be moved to an approved on-site storage area or to an 
off-site permitted treatment, storage, and disposal facility. 
 
F.1.4 Partial Closure 
Partial closure at the Area L CSA would consist of closing one or more of the storage structures or 
locations within the CSA, while leaving the other storage structures or locations within the CSA in 
service.  For closure or partial closure, the following procedures would apply to the structure(s) 
and/or location(s) being closed. 
 
F.1.5 Closure Procedure and Decontamination 
To the extent possible, all contaminated structures and equipment at the Area L CSA will be 
decontaminated.  Structures and equipment that cannot be decontaminated will be containerized 
and managed in compliance with appropriate regulations.  All sampling conducted during closure 
and decontamination will be done in accordance with quality assurance (QA)/quality control (QC) 
procedures.  Closure will be conducted in accordance with the schedule presented in 
Table F.1-1.  The final assessment and remediation of asphalt-covered storage locations and the 
soil at the Area L CSA will be integrated and coordinated as corrective actions under LANL=s 
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Environmental Restoration Project. 
 
Before proceeding with any closure activities, the CSA will be surveyed for radiological 
contamination.  Personal protective equipment (PPE) and monitoring requirements will be 
determined by LANL's Health Physics Operations (ESH-1) and Industrial Hygiene and Safety 
(ESH-5) Groups following a field inspection.  Radiation and chemical monitoring will occur 
throughout closure activities, as necessary.  If contamination is found, the contaminated 
equipment and/or structures will be decontaminated (if possible) or containerized and taken to an 
approved storage location at LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and will follow good hygiene practices to protect employees from exposure to hazardous and/or 
mixed low-level waste.  The level of PPE that will be required will depend upon the levels of 
radiological and/or chemical contamination that are detected, if any.  If ESH-1 and ESH-5 
surveys do not indicate detectable contamination levels, minimum PPE requirements will consist 
of coveralls, steel-toed boots, and safety glasses or face shields.  If an overhead danger is 
present, a hard hat will be worn.  All workers involved in closure activities will be required to have 
appropriate training and medical monitoring.  Contaminated PPE will either be decontaminated or 
managed in compliance with appropriate regulations. 
 
Before any decontamination activity begins, two samples of clean water and detergent 
(washwater) solution (squeezed from mops and/or sponges prior to use) will be collected.  The 
samples will be analyzed for the appropriate parameters listed in Table E-3 of Appendix E, the 
Contingency Plan, in the LANL General Part B (LANL, 1998a).  The analytical results from these 
samples will be used to provide a baseline for decontamination verification. 
 
Each storage structure will be inspected for any cracks or conditions that would potentially lead to 
loss of decontamination-liquid containment.  If any defects, deterioration, damage, or hazards 
affecting containment are discovered during inspection, appropriate remedial actions (including 
repairs, maintenance, or replacement) will be completed before decontamination activities begin. 
 
After any decontamination washdown process, the used washwater will be collected, transferred 
to containers, sampled, and analyzed for the appropriate parameters in Table E-3 of Appendix E 
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of the LANL General Part B (LANL, 1998a).  If the used washwater is nonhazardous and 
nonradioactive, it will be managed appropriately in accordance with LANL policy.  Otherwise, the 
used washwater will be managed at an appropriate on-site facility. 
 
F.1.5.1 Decontamination of Storage Structures 
Prior to decontamination of a typical storage structure, any portable equipment to be removed 
from the area will be wiped down with washwater solution.  The storage structure walls and floors 
will then be wiped down with mops and sponges; this will minimize the amount of liquid waste 
generated as a result of decontamination activities.  A portable berm may be used to collect and 
provide containment for used washwater, as necessary. 
 
Used washwater samples may exhibit anomalously high levels of organic compounds due to 
leaching of storage structure walls or floors during washdown.  If this is the case, record reviews 
(e.g., manufacturer's specifications, Material Safety Data Sheets [MSDS]) and additional analyses 
may be performed to determine if leaching of organics from the walls or floors contributed to the 
organic compound concentration in used washwater.  If this additional evaluation confirms the 
storage structure walls or floors as the source of contamination, baseline concentrations of clean 
washwater will be adjusted accordingly.  If sampling and analysis indicate that hazardous 
constituents are present and are not attributed to leaching of organics from storage structure walls 
or floors, the wash cycles and analyses will continue until the structure or equipment has been 
decontaminated or the decision is made to manage it appropriately as contaminated waste.  This 
material may be transported to and stored at other hazardous waste management locations to 
facilitate the closure process. 
 
After the walls and floors have been decontaminated, any recessed areas present (e.g., sumps) 
will be wiped down with washwater.  The used washwater will collect in the recessed area, where 
it will be sampled.  After sampling, the used washwater will be removed from the recessed area 
and transferred to and stored in appropriate containers, pending analysis. 
 



 Document: LANL TA-54 Renewal  
 Revision No.: 0.0  
 Date: January 1999  
 
 
 

 

 
F.1-5 

 

F.1.5.2 Decontamination of Storage Shafts 36 and 37 
Storage Shafts 36 and 37 contain radioactive isotope production stringers.  Shaft 36 contains 
three stringers; Shaft 37 contains four stringers.  Each stringer consists of two rectangular steel 
tubes, one partially inside the other.  Each inner tube is filled with a mixture of concrete and lead 
shot.  The outer tubes are filled with concrete only.  The ends of the tubes are capped and the 
lower 8 feet of each stringer is in a stainless-steel sheath.  Each entire stringer is also wrapped in 
plastic. 
 
Because of the multiple containment barriers (i.e., concrete, steel tubes, stainless-steel sheath, 
and plastic wrap) between the lead and the shafts and because concrete and steel covers extend 
beyond the diameter of each shaft to prevent run-on into the shafts, it is anticipated that 
hazardous constituents will not be present in the shafts once the stringers are removed.  
Therefore, if the integrity of the plastic wrap and/or stainless-steel sheath surrounding the 
stringers appears uncompromised, sampling for hazardous constituents within the shafts will not 
be required.  If the stainless-steel sheath appears corroded or damaged, samples will be 
obtained from the bottom of the shaft and analyzed for lead. 
 
F.1.5.3 Decontamination of Asphalt-Covered Storage Locations 
Potential closure activities of the asphalt-covered storage locations include decontamination, 
removal, or future remediation under RCRA corrective actions.  To decontaminate the surface of 
the asphalt-covered storage locations, procedures similar to those described in Section F.1.5.1 
may be used.  If the decision is made to decontaminate, portable berms will be used to collect 
and provide containment for used washwater.  After the washdown process, the used washwater 
will be collected, sampled for analysis, and stored in containers at the site.  Each asphalt-covered 
storage location may undergo up to two wash cycles.  If decontamination verification cannot be 
demonstrated after two wash cycles, the asphalt will be removed from the site and managed as 
appropriate for the waste type. 
 
Used washwater samples may exhibit anomalously high levels of organic compounds due to 
leaching of the asphalt during washdown.  If this is the case, record reviews (e.g. manufacturer's 
specifications, MSDSs) and additional analyses may be performed to determine if leaching of 
organics from the asphalt contributed to the organic compound concentration in the used 
washwater.  If this additional evaluation confirms the asphalt as the source of contamination, 
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baseline concentrations for clean washwater will be adjusted accordingly.  Decontamination 
verification is discussed further in Section F.1.5.5. 
 
Removal of asphalt and appropriate disposal may be conducted in lieu of decontamination 
activities.  A final option is to remediate an asphalt-covered storage location as part of LANL=s 

RCRA corrective actions. 
 
F.1.5.4 Decontamination Equipment 
Prior to use, all reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will be collected and analyzed in accordance with 
QA/QC procedures.  Reusable protective clothing, tools, and equipment used during closure 
activities will be cleaned with a washwater solution and scraped as necessary to remove any 
residue.  Residue, disposable equipment, and reusable equipment that cannot be 
decontaminated will be containerized and managed appropriately at an approved on-site facility, 
depending on the regulated constituents present. 
 
F.1.5.5 Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that hazardous or mixed waste 
residue is not present at the storage structure or location after closure.  Two samples of clean 
washwater solution squeezed from mops and/or sponges prior to use will be collected before 
initial washdown of any storage structure or location within the Area L CSA.  The samples will be 
analyzed for the appropriate parameters, as discussed in Section F.1.5.  Analytical procedures 
will conform to methods found in the most current version of "Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods" (SW-846) (U.S. Environmental Protection Agency [EPA], 
1986).  Used washdown solutions will be analyzed for the same parameters.  Washdown 
solutions will be considered contaminated if the used washwater solution shows a significant 
increase (i.e., determined using statistical methods defined in SW-846) in the analytical 
parameters over the clean washwater solution.  If subsequent washdowns are deemed 
necessary, an additional sample of clean washwater solution squeezed from mops and/or 
sponges prior to use will be taken for each additional washdown event. 
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Successful decontamination meets one of the following criteria: 
 
$ No detectable hazardous waste or hazardous constituents from container storage activities 

are found in the final sample. 
 
$ Detectable hazardous waste or hazardous constituents from container storage activities in 

the final sample are removed to statistically significant levels based on baseline 
concentrations in the clean washwater. 

 
$ Detectable hazardous waste or hazardous constituents from container storage activities in 

the final sample are at or below levels agreed upon with New Mexico Environment 
Department (NMED). 

 
$ Detectable hazardous waste or hazardous constituent concentrations from container storage 

activities do not significantly decrease after several washdowns.  In such an event, 
hazardous constituents that pose an acceptable risk will be allowed to remain, as mutually 
agreed upon with NMED. 

 
F.1.6 References 
EPA, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," EPA-SW-846, Office of Solid Waste and Emergency Response, 
U.S. Government Printing Office, Washington, D.C. 
 
LANL, 1998a, "Los Alamos National Laboratory General Part B Permit Application," Revision 1.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
 
LANL, 1998b, ALos Alamos National Laboratory General Part A Permit Application,@ Revision 0.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 Table F.1-1 
 
 Schedule for Closure Activities at Technical Area 54, Area L, 
 Container Storage Area 
 
 

Activity 
 

Maximum Time 
Requireda 

 
Let contract request for proposals 

 
-90 Days 

 
Notify the New Mexico Environment Department (NMED) 

 
-45 Days 

 
Receive proposals 

 
-30 Days 

 
Select contractor and award contract 

 
-10 Days 

 
Collect background samples (as appropriate) 

 
-5 Days 

 
Final receipt of waste 

 
Day 0 

 
Begin closure activities - removal of wastes 

 
Day 10 

 
Washdown of structure(s) and/or equipment 

 
Day 20 

 
Perform initial sampling of the structure(s) and/or equipment 

 
Day 25 

 
Analyze samples 

 
Day 55 

 
Perform additional washdown (if necessary) 

 
Day 60 

 
Perform additional sampling (if necessary) 

 
Day 70 

 
Analyze samples (if necessary) 

 
Day 100 

 
Perform asphalt storage location washdown and sampling (if 
required) 

 
Day 110 

 
Analyze samples (if required) 

 
Day 130 

 
Perform final cleanup (e.g., removal of decontaminated 
equipment and decontamination wastes) 

 
Day 140 

 
Verify decontamination 

 
Day 150 

 
Submit final report to NMED 

 
Day 180 

 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously and/or may not require the maximum time listed.  
Extensions to this schedule may be requested, as needed. 
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 ATTACHMENT F.2 
 
 CLOSURE PLAN FOR TECHNICAL AREA 54, AREA G, 
 CONTAINER STORAGE AREA 
 
F.2 TECHNICAL AREA 54, AREA G, CONTAINER STORAGE AREA 
The information provided in this closure plan is submitted to address the applicable closure 
requirements specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart IX, 270.14(b)(13), and 20 NMAC 4.1, Subpart V, Part 264, Subparts G, 
and I, revised January 1, 1997 [1-1-97].  This closure plan describes the activities necessary to 
close the container storage area (CSA) at Los Alamos National Laboratory (LANL) Technical Area 
(TA) 54, Area G.  General closure information applicable to all hazardous and mixed waste 
management units at LANL and specific sampling and analytical procedures to be used during 
closure activities are presented in Appendix F of the Los Alamos National Laboratory General 
Part B Permit Application, Revision 1.0 (LANL, 1998a), hereinafter referred to as the LANL 
General Part B.  The general closure information referenced includes closure performance 
standards; amendment of the closure plan; closure cost estimate, financial assurance, and liability 
requirements; closure certification and report; and survey plat and post-closure requirements. 
 
Area G is located on 63 acres in the east-central portion of TA-54.  The Area G CSA is delineated 
by an 8-foot chain-link fence and consists of numerous storage structures and locations.  These 
structures and locations provide storage for hazardous, mixed low-level, and mixed transuranic 
(TRU) wastes and include asphalt-covered areas, sheds, a shaft field, and domes.  The storage 
structures and locations within the Area G CSA are shown on Figure F.2-1.  Detailed descriptions 
of typical storage structures and locations within the Area G CSA are provided in Section G.3.4 of 
this permit renewal document. 
 
F.2.1 Estimate of Maximum Waste in Storage 
The maximum total inventory of waste in storage at any time at the Area G CSA is estimated at 
7,331,995 gallons. 
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F.2.2 Description of Waste 
The hazardous wastes stored in the Area G CSA were generated primarily from research and 
development activities, general facility operations, decontamination and decommissioning (D&D) 
operations, and environmental restoration activities throughout LANL.  The mixed low-level and 
mixed TRU wastes stored in the Area G CSA were generated during research activities, 
processing and recovery operations, D&D operations, and environmental restoration activities at 
various TAs throughout LANL.  These wastes are classified as mixed wastes because Resource 
Conservation and Recovery Act (RCRA)-characteristic and/or -listed wastes are or may be 
present in the waste, along with a radioactive component.  Information on the hazardous 
component(s) of all wastes potentially stored at the Area G CSA is provided in the Los Alamos 
National Laboratory General Part A Permit Application, Revision 0.0 (LANL, 1998b). 
 
F.2.3 Removal of Waste 
Prior to the initiation of closure activities, wastes will be removed from the storage structure or 
location scheduled to be closed within the Area G CSA.  Containers will be removed from each 
structure or location primarily with forklifts.  Small containers may be handled manually or with a 
dolly.  Containers will be placed onto flatbed trucks or trailers for transport.  Appropriate shipping 
papers will accompany the wastes during transport.  Containers holding hazardous or mixed 
wastes will be moved to an approved on-site storage area or to an off-site permitted treatment, 
storage, and disposal facility. 
 
F.2.4 Partial Closure 
Partial closure at the Area G CSA would consist of closing one or more of the storage structures 
or locations within the CSA, while leaving the other storage structures or locations within the CSA 
in service.  For closure or partial closure, the following procedures would apply to the structure(s) 
or location(s) being closed. 
 
F.2.5 Closure Procedure and Decontamination 
To the extent possible, all contaminated structures and equipment at the Area G CSA will be 
decontaminated.  Structures and equipment that cannot be decontaminated will be containerized 
and managed in compliance with appropriate regulations.  All sampling conducted during closure 
and decontamination will be done in accordance with quality assurance (QA)/quality control (QC) 
procedures.  Closure will be conducted in accordance with the schedule presented in 
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Table F.2-1.  The final assessment and remediation of asphalt-covered storage locations and the 
soil at the Area G CSA will be integrated and coordinated as corrective actions under LANL=s 

Environmental Restoration Project. 
 
Before proceeding with any closure activities, the CSA will be surveyed for radiological 
contamination.  Personal protective equipment (PPE) and monitoring requirements will be 
determined by LANL's Health Physics Operations (ESH-1) and Industrial Hygiene and Safety 
(ESH-5) Groups following a field inspection.  Radiation and chemical monitoring will occur 
throughout closure activities, as necessary.  If contamination is found, the contaminated 
equipment and/or structures will be decontaminated (if possible) or containerized and taken to an 
approved storage location at LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and will follow good hygiene practices to protect employees from exposure to hazardous and/or 
mixed waste.  The level of PPE that will be required will depend upon the levels of radiological 
and/or chemical contamination that are detected, if any.  If ESH-1 and ESH-5 surveys do not 
indicate detectable contamination levels, minimum PPE requirements will consist of coveralls, 
steel-toed boots, and safety glasses or face shields.  If an overhead danger is present, a hard hat 
will be worn.  All workers involved in closure activities will be required to have appropriate training 
and medical monitoring.  Contaminated PPE will either be decontaminated or managed in 
compliance with appropriate regulations. 
 
Before any decontamination activity begins, two samples of the clean water and detergent 
(washwater) solution (squeezed from mops and/or sponges prior to use) will be collected.  The 
samples will be analyzed for the appropriate parameters listed in Table E-3 of Appendix E, the 
Contingency Plan, in the LANL General Part B (LANL, 1998a).  The analytical results from these 
samples will be used to provide a baseline for decontamination verification. 
 
Each storage structure will be inspected for any cracks or conditions that would potentially lead to 
loss of decontamination-liquid containment.  If any defects, deterioration, damage, or hazards 
affecting containment are discovered during inspection, appropriate remedial actions (including 
repairs, maintenance, or replacement) will be completed before decontamination activities begin. 
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After any decontamination washdown process, the used washwater will be collected, transferred 
to containers, sampled, and analyzed for the parameters in Table E-3 of Appendix E of the LANL 
General Part B (LANL, 1998a).  If the used washwater is nonhazardous and nonradioactive, it will 
be managed appropriately in accordance with LANL policy.  Otherwise, the used washwater will 
be managed at an appropriate on-site facility. 
 
F.2.5.1 Decontamination of Storage Structures 
Prior to decontamination of a typical storage structure, any portable equipment to be removed 
from the area will be wiped down with washwater solution.  The storage structure walls and floors 
will then be wiped down with mops and sponges; this will minimize the amount of liquid waste 
generated as a result of decontamination activities.  A portable berm may be used to collect and 
provide containment for used washwater, as necessary. 
 
Used washwater samples may exhibit anomalously high levels of organic compounds due to 
leaching of storage structure walls or floors during washdown.  If this is the case, record reviews 
(e.g., manufacturer's specifications, Material Safety Data Sheets [MSDS]) and additional analyses 
may be performed to determine if leaching of organics from the walls or floors contributed to the 
organic compound concentration in used washwater.  If this additional evaluation confirms the 
storage structure walls or floors as the source of contamination, baseline concentrations of clean 
washwater will be adjusted accordingly.  If sampling and analysis indicate that hazardous 
constituents are present and are not attributed to leaching of organics from storage structure walls 
or floors, the wash cycles and analyses will continue until the structure or equipment has been 
decontaminated or the decision is made to manage it appropriately as contaminated waste.  This 
material may be transported to and stored at other hazardous waste management locations to 
facilitate the closure process. 
 
After the walls and floors have been decontaminated, any recessed areas present (e.g., sumps) 
will be wiped down with washwater.  The used washwater will collect in the recessed area, where 
it will be sampled.  After sampling, the used washwater will be removed from the recessed area 
and transferred to and stored in appropriate containers, pending analysis. 
 
F.2.5.2 Decontamination of Storage Shafts 
The storage shaft field may be used to store remotely-handled high-activity mixed waste 
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canisters.  It is anticipated that hazardous constituents will not be present in the shafts once the 
canisters are removed if the integrity of the canisters has not been compromised.  If the integrity 
remains intact, sampling for hazardous constituents within the shafts will not be required.  If the 
canisters retrieved from a particular shaft appear corroded or damaged, samples will be collected 
from the sides and bottom of that shaft and analyzed for the hazardous constituents stored in the 
corroded or damaged canisters. 
 
F.2.5.3 Decontamination of Asphalt-Covered Storage Locations 
Potential closure activities of the asphalt-covered storage locations include decontamination, 
removal, or future remediation under RCRA corrective actions.  To decontaminate the surface of 
the asphalt-covered storage locations, procedures similar to those described in Section F.2.5.1 
may be used.  If the decision is made to decontaminate, portable berms will be used to collect 
and provide containment for the used washwater.  After the washdown process, the used 
washwater will be collected, sampled for analysis, and stored in containers at the site.  Each 
asphalt-covered storage location may undergo up to two wash cycles.  If decontamination 
verification cannot be demonstrated after two wash cycles, the asphalt will be removed from the 
site and managed as appropriate for the waste type. 
 
Used washwater samples may exhibit anomalously high levels of organic compounds due to 
leaching of the asphalt during washdown.  If this is the case, record reviews (e.g. manufacturer's 
specifications, MSDSs) and additional analyses may be performed to determine if leaching of 
organics from the asphalt contributed to the organic compound concentration in the used 
washwater.  If this additional evaluation confirms the asphalt as the source of contamination, 
baseline concentrations for clean washwater will be adjusted accordingly.  Decontamination 
verification is discussed further in Section F.2.5.5. 
 
Removal of asphalt and appropriate disposal may be conducted in lieu of decontamination 
activities.  A final option is to remediate an asphalt-covered storage location as part of LANL=s 

corrective actions. 
 
F.2.5.4 Decontamination Equipment 
Prior to use, all reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will be collected and analyzed in accordance with 
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QA/QC procedures.  Reusable protective clothing, tools, and equipment used during closure 
activities will be cleaned with a washwater solution and scraped as necessary to remove any 
residue.  Residue, disposable equipment, and reusable equipment that cannot be 
decontaminated will be containerized and managed appropriately at an approved on-site facility, 
depending on the regulated constituents present. 
 
F.2.5.5 Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that hazardous or mixed waste 
residue is not present at the storage structure or location after closure.  Two samples of clean 
washwater solution squeezed from mops and/or sponges prior to use will be collected before 
initial washdown of any storage structure or location within the Area G CSA.  The samples will be 
analyzed for the appropriate parameters, as discussed in Section F.2.5.  Analytical procedures 
will conform to methods found in the most current version of "Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods" (SW-846) (U.S. Environmental Protection Agency [EPA], 
1986).  Used washdown solutions will be analyzed for the same parameters.  Washdown 
solutions will be considered contaminated if the used washwater solution shows a significant 
increase (i.e., determined using statistical methods defined in SW-846) in the analytical 
parameters over the clean washwater solution.  If subsequent washdowns are deemed 
necessary, an additional sample of clean washwater solution squeezed from mops and/or 
sponges prior to use will be taken for each additional washdown event. 
 
Successful decontamination meets one of the following criteria: 
 
$ No detectable hazardous waste or hazardous constituents from container storage activities 

are found in the final sample. 
 
$ Detectable hazardous waste or hazardous constituents from container storage activities in 

the final sample are removed to statistically significant levels based on baseline 
concentrations in the clean washwater. 

 
$ Detectable hazardous waste or hazardous constituents from container storage activities in 

the final sample are at or below levels agreed upon with New Mexico Environment 
Department (NMED). 

 
$ Detectable hazardous waste or hazardous constituent concentrations from container storage 

activities do not significantly decrease after several washdowns.  In such an event, 
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hazardous constituents that pose an acceptable risk will be allowed to remain, as mutually 
agreed upon with NMED. 

 
F.2.6 References 
EPA, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," EPA-SW-846, Office of Solid Waste and Emergency Response, 
U.S. Government Printing Office, Washington, D.C. 
 
LANL, 1998a, "Los Alamos National Laboratory General Part B Permit Application," Revision 1.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
 
LANL, 1998b, ALos Alamos National Laboratory General Part A Permit Application,@ Revision 0.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 Table F.2-1 
 
 Schedule for Closure Activities at Technical Area 54, Area G, 
 Container Storage Area 
 
 

Activity 
 

Maximum Time 
Requireda 

 
Let contract request for proposals 

 
-90 Days 

 
Notify the New Mexico Environment Department (NMED) 

 
-45 Days 

 
Receive proposals 

 
-30 Days 

 
Select contractor and award contract 

 
-10 Days 

 
Collect background samples (as appropriate) 

 
-5 Days 

 
Final receipt of waste 

 
Day 0 

 
Begin closure activities - removal of wastes 

 
Day 10 

 
Washdown of structure(s) and/or equipment 

 
Day 20 

 
Perform initial sampling of the structure(s) and/or equipment 

 
Day 25 

 
Analyze samples 

 
Day 55 

 
Perform additional washdown (if necessary) 

 
Day 60 

 
Perform additional sampling (if necessary) 

 
Day 70 

 
Analyze samples (if necessary) 

 
Day 100 

 
Perform asphalt storage location washdown and sampling (if 
required) 

 
Day 110 

 
Analyze samples (if required) 

 
Day 130 

 
Perform final cleanup (e.g., removal of decontaminated 
equipment and decontamination wastes) 

 
Day 140 

 
Verify decontamination 

 
Day 150 

 
Submit final report to NMED 

 
Day 180 
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aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously and/or may not require the maximum time listed.  
Extensions to this schedule may be requested, as needed. 



  ATTACHMENT F.3 
 
 CLOSURE PLAN FOR TECHNICAL AREA 54 WEST 
 CONTAINER STORAGE AREA 
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 ATTACHMENT F.3 
 
 CLOSURE PLAN FOR TECHNICAL AREA 54 WEST 
 CONTAINER STORAGE AREA 
 
F.3 TECHNICAL AREA 54 WEST CONTAINER STORAGE AREA 
The information provided in this closure plan is submitted to address the applicable closure 
requirements specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart IX, 270.14(b)(13), and 20 NMAC 4.1, Subpart V, Part 264, Subparts G, 
and I, revised January 1, 1997 [1-1-97].  This closure plan describes the activities necessary to 
close the container storage area (CSA) at Los Alamos National Laboratory (LANL) Technical Area 
(TA) 54 West.  General closure information applicable to all hazardous and mixed waste 
management units at LANL and specific sampling and analytical procedures to be used during 
closure activities are presented in Appendix F of the Los Alamos National Laboratory General 
Part B Permit Application, Revision 1.0 (LANL, 1998a), hereinafter referred to as the LANL 
General Part B.  The general closure information referenced includes closure performance 
standards; amendment of the closure plan; closure cost estimate, financial assurance, and liability 
requirements; closure certification and report; and survey plat and post-closure requirements. 
 
TA-54 West is an approximately 2-acre site located in the northwest corner of TA-54.  The TA-54 
West CSA consists of TA-54-38 and an adjacent outdoor storage pad.  The TA-54 West CSA is 
used to store containers of mixed low-level and mixed transuranic (TRU) waste.  Figure F.3-1 
shows the layout of the TA-54 West CSA.  A detailed description of the TA-54 West CSA is 
provided in Section G.4.4 of this permit renewal document. 
 
F.3.1 Estimate of Maximum Waste in Storage 
The maximum total inventory of waste in storage at any time at the TA-54 West CSA is estimated 
at 11,660 gallons. 
 
F.3.2 Description of Waste 
The mixed low-level and mixed TRU waste stored in the TA-54 West CSA were generated during 
research activities, processing and recovery operations, decontamination and decommissioning 
operations, and environmental restoration activities at various TAs throughout LANL.  These 
wastes are classified as mixed wastes because Resource Conservation and Recovery 
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Act-characteristic and/or -listed wastes are or may be present in the waste, along with a 
radioactive component.  Information on the hazardous component(s) of all wastes potentially 
stored at the TA-54 West CSA is provided in the Los Alamos National Laboratory General Part A 
Permit Application, Revision 0.0 (LANL, 1998b). 
 
F.3.3 Removal of Waste 
Prior to the initiation of closure activities, wastes will be removed from the structure or the pad 
scheduled to be closed within the TA-54 West CSA.  Containers will be removed manually or with 
container handling equipment (e.g., forklift, crane), depending on the size, shape, and weight of 
the container.  The containers will be placed onto flatbed trucks or trailers for transport and 
appropriate shipping papers will accompany the wastes during transport.  Containers holding 
mixed waste will be moved to an approved on-site storage area or to an off-site permitted 
treatment, storage, and disposal facility. 
 
F.3.4 Partial Closure 
Partial closure at the TA-54 West CSA will consist of closing either the storage structure or the 
storage pad within the CSA, while leaving the other portion of the CSA in service.  For closure or 
partial closure of the CSA, the following closure procedures would apply. 
 
F.3.5 Closure Procedure and Decontamination 
All contaminated structures and equipment at the TA-54 West CSA will be decontaminated to the 
extent possible.  Structures, equipment, and media that cannot be decontaminated will be 
containerized and managed in compliance with appropriate regulations.  All sampling conducted 
during closure and decontamination will be done in accordance with quality assurance 
(QA)/quality control (QC) procedures.  Closure will be conducted in accordance with the schedule 
presented in Table F.3-1. 
 
The CSA will be surveyed for radiological contamination prior to beginning any closure activities.  
Personal protective equipment (PPE) and monitoring requirements will be determined by LANL's 
Health Physics Operations (ESH-1) and Industrial Hygiene and Safety (ESH-5) Groups following a 
field inspection.  Radiation and chemical monitoring will occur throughout closure activities, as 
necessary.  If any contamination is found, the contaminated materials, equipment, and/or 
structures will be decontaminated (if possible) or containerized and taken to an approved storage 
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location at LANL appropriate for the waste type. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and will follow good hygiene practices to protect employees from exposure to mixed waste.  The 
level of PPE that will be required will depend upon the levels of radiological and/or chemical 
contamination that are detected, if any.  Minimum PPE requirements will consist of coveralls, 
steel-toed boots, and safety glasses or face shields.  If an overhead danger is present, a hard hat 
will also be worn.  All workers involved in closure activities will be required to have appropriate 
training and medical monitoring.  Contaminated PPE will either be decontaminated or managed 
in compliance with appropriate regulations. 
 
Before decontamination activities begin, two samples of the clean water and detergent 
(washwater) solution (squeezed from mops and/or sponges prior to use) will be collected for 
analysis of the appropriate parameters listed in Table E-3 of Appendix E, the Contingency Plan, in 
the LANL General Part B (LANL, 1998a).  The analytical results from these samples will be used 
to provide a baseline for decontamination verification. 
 
The storage structure and storage pad will be inspected for any cracks or conditions that would 
potentially lead to loss of decontamination-liquid containment.  If any defects, deterioration, 
damage, or hazards affecting containment are discovered during inspection, appropriate remedial 
actions (including repairs, maintenance, or replacement) will be completed before 
decontamination activities begin. 
 
After the decontamination process, the used washwater will be collected, transferred to 
containers, sampled, and analyzed for the parameters in Table E-3 of Appendix E in the LANL 
General Part B (LANL, 1998a).  If the used washwater is nonhazardous and nonradioactive, it will 
be managed appropriately in accordance with LANL policy.  Otherwise, the used washwater will 
be managed at an appropriate on-site facility, depending on the regulated constituents present. 
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F.3.5.1 Decontamination of Storage Structure 
The walls, floors, and equipment in TA-54-38 will be wiped down with washwater solution.  
Portable berms may be used to collect and provide containment for the used washwater.  If 
sampling and analysis indicate that hazardous constituents are present, the wash cycles and 
analyses will continue until the walls, floors, and/or equipment have been decontaminated or the 
decision is made to segregate contaminated materials for subsequent management as 
contaminated waste.  Decontamination verification is discussed further in Section F.3.5.5. 
 
F.3.5.2 Decontamination of Storage Pad 
The outdoor storage pad will be washed down with a washwater solution.  Portable berms or 
other containment structures will be used to collect the washwater from the pad.  The used 
washwater will be collected, transferred to U.S. Department of Transportation-approved 
containers, sampled, and analyzed for the appropriate parameters in Table E-3 in Appendix E of 
the LANL General Part B (LANL, 1998a). 
 
Used washwater samples from the outdoor storage pad at the TA-54 West CSA may exhibit 
anomalously high levels of organic compounds due to leaching of the asphaltic concrete during 
washdown.  If this is the case, record reviews (e.g., manufacturer's specifications, Material Safety 
Data Sheets) and additional analyses may be performed to determine if leaching of organic 
constituents from the asphalt contributed to the organic compound concentration in the used 
washwater.  If this additional evaluation confirms the asphalt as the source of contamination, 
baseline concentrations for clean washwater will be adjusted accordingly.  The pad area may 
undergo up to two wash cycles.  If decontamination verification cannot be demonstrated after two 
wash cycles, the asphaltic concrete material will be removed from the site and managed as 
appropriate for the waste type. 
 
The outdoor storage pad is situated in an extensive asphaltic concrete area, and container 
storage is not likely to result in soil contamination.  The only exception would be in the event of a 
major spill, which would initiate the cleanup conditions of the contingency plan and would be 
recorded in the facility record.  Therefore, after washdown activities at the outdoor storage pad 
are complete, a statistically representative number of small area washdown samples will be 
collected from the asphalt surrounding the storage pad.  One-foot-square areas approximately 3 
feet from the boundary of the outdoor storage pad will be wiped down.  This washwater will be 
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collected and analyzed for the appropriate parameters, described above.  The baseline 
concentration of asphalt leachate samples described above will also apply for these samples.  
The degree of contamination, if present, will be assessed for these areas.  If the samples do not 
exhibit contamination, the area will be considered decontaminated.  If contamination is found in 
these samples as a result of container storage on the pad, the asphalt area around the outdoor 
storage pad may be subject to the same washdown or removal process described above for the 
outdoor storage pad. 
 
F.3.5.3 Decontamination of Soil 
Under normal circumstances, the following soil sampling information will not be applicable for the 
storage structure (TA-54-38) at the TA-54 West CSA because storage will occur inside a building 
with an impervious floor.  However, if soil sampling is deemed necessary based on analytical 
evidence and the operational history of TA-54-38, soil sampling will be performed to verify that no 
hazardous constituents remain upon closure as a result of container storage.  A grid will be sited 
over the area to be sampled, boreholes will be drilled through the floor material, and soil samples 
will be collected and analyzed to determine the horizontal and vertical extent of contamination. 
 
F.3.5.4 Decontamination Equipment 
Prior to use, all reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will be collected and analyzed in accordance with 
QA/QC procedures.  Reusable protective clothing, tools, and equipment used during closure 
activities will be cleaned with a washwater solution and scraped as necessary to remove any 
residue.  Residue, disposable equipment, and reusable equipment that cannot be 
decontaminated will be containerized and managed appropriately at an approved on-site facility, 
depending on the regulated constituents present. 
 
F.3.5.5 Decontamination Verification 
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Sufficient sampling and analysis will be required to demonstrate that mixed waste residue is not 
present at the TA-54 West CSA after closure.  Two samples of clean washwater solution 
squeezed from mops and/or sponges prior to use will be collected before initial washdown of any 
portion of the TA-54 West CSA.  The samples will be analyzed for the appropriate parameters, as 
discussed in Section F.3.5, to provide baseline data for decontamination verification.  Analytical 
procedures will conform to methods found in the most current version of "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (U.S. Environmental Protection 
Agency [EPA], 1986).  Used washdown solutions will be analyzed for the same parameters.  
Washdown solutions will be considered contaminated if the used washwater solution shows a 
significant increase (i.e., determined using statistical methods defined in SW-846) in the analytical 
parameters over the clean washwater solution.  If subsequent washdowns are deemed 
necessary, an additional sample of clean washwater solution squeezed from mops and/or 
sponges prior to use will be taken for each additional washdown event. 
 
Existing background soil data for the TA-54 West CSA may also be used to demonstrate that 
mixed waste residue resulting from storage activities is not present at the site after closure.  A 
comparison of closure sampling data to existing background soil data will be used to establish the 
source of any hazardous constituents present in the soil.  If the data comparison indicates that 
contamination is from container storage activities, contaminated soil excavations will be performed 
until at least one of the decontamination criteria has been met successfully. 
 
Successful decontamination meets one of the following criteria: 
 
$ No detectable hazardous constituents from container storage activities are found in the final 

sample. 
 
$ Detectable hazardous constituents from container storage activities in the final sample are 

removed to statistically significant levels based on baseline concentrations in the clean 
washwater. 

 
$ Detectable hazardous constituents from container storage activities in the final sample are at 

or below levels negotiated with the New Mexico Environment Department (NMED). 
 
$ Detectable hazardous constituent concentrations from container storage activities do not 

significantly decrease after several washdowns.  In such an event, hazardous constituents 
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that pose an acceptable risk will be allowed to remain, as mutually agreed upon with NMED. 
 
F.3.6 References 
EPA, 1986 and all approved updates, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," EPA-SW-846, Office of Solid Waste and Emergency Response, 
U.S. Government Printing Office, Washington, D.C. 
 
LANL, 1998a, "Los Alamos National Laboratory General Part B Permit Application," Revision 1.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
 
LANL, 1998b, ALos Alamos National Laboratory General Part A Permit Application,@ Revision 0.0, 
Los Alamos National Laboratory, Los Alamos, New Mexico. 
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 Table F.3-1 
 
 Schedule for Closure Activities at the Technical Area 54 West 
 Container Storage Area 
 
 

Activity 
 

Maximum Time 
Requireda 

 
Let contract request for proposals 

 
-90 Days 

 
Notify the New Mexico Environment Department (NMED) 

 
-45 Days 

 
Receive proposals 

 
-30 Days 

 
Select contractor and award contract 

 
-10 Days 

 
Collect background samples (as appropriate) 

 
-5 Days 

 
Final receipt of waste 

 
Day 0 

 
Begin closure activities (removal of wastes) 

 
Day 10 

 
Washdown of structure(s) and/or equipment 

 
Day 20 

 
Perform initial sampling of the structure(s) and/or equipment 

 
Day 25 

 
Analyze samples 

 
Day 55 

 
Perform additional washdown (if necessary) 

 
Day 60 

 
Perform additional sampling (if necessary) 

 
Day 70 

 
Analyze samples (if necessary) 

 
Day 100 

 
Perform storage pad washdown and sampling 

 
Day 110 

 
Analyze samples 

 
Day 130 

 
Perform final cleanup (e.g., removal of decontaminated 
equipment and decontamination wastes) 

 
Day 140 

 
Verify decontamination 

 
Day 150 

 
Submit final report to NMED 

 
Day 180 

 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously and/or may not require the maximum time listed.  
Extensions to this schedule may be requested, as needed. 



 ATTACHMENT G 
 
 CONTAINER MANAGEMENT 
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 ATTACHMENT G 
 CONTAINER MANAGEMENT 
 
The information provided in this attachment is submitted to address the applicable container 
storage requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart IX, 270.15, and 20 NMAC 4.1, Subpart V, Part 264, Subpart I, revised 
January 1, 1997  [1-1-97].  This attachment provides an overview of current facility operations 
and waste management practices at Technical Area (TA) 54 at Los Alamos National Laboratory 
(LANL) and complements the information provided in Section 2.0 of this permit renewal 
document.  It includes detailed descriptions of the structures and locations at the three container 
storage areas (CSA) at TA-54 and the current waste management practices associated with 
them.  Detailed drawings and information are available as Supplements G-1 and G-2 at the end 
of this attachment, and are provided for informational purposes only.  Table G-1 summarizes 
applicable regulatory references and the corresponding location where the requirement is 
addressed in this permit renewal document. 
 
 Table G-1 
 
 Regulatory References and Corresponding Permit Renewal Document Location 
 

 
Regulatory 
Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
 
'270.15 

 
Specific requirements for containers: 

 
2.0, G.2.4, G.3.4, 

G.4.4 
 
'270.15(a) 

 
A description of the containment system to demonstrate 
compliance with '264.175 including at a minimum: 

 
2.6, G.2.4, G.3.4, 

G.4.4 
 
'270.15(a)(1) 

 
Basic design parameters, dimensions, and materials of 
construction 

 
G.2.4, G.3.4, G.4.4 

 
'270.15(a)(2) 

 
How the design promotes drainage or how containers are 
kept from contact with standing liquids in the containment 
system 

 
2.6, G.2.4, 

G.3.4, G.4.4 

 
'270.15(a)(3) 

 
Capacity of the containment system relative to the number 
and volume of containers to be stored 

 
2.6 

 
'270.15(a)(4) 

 
Provisions for managing run-on 

 
2.10, G.2.4, G.3.4, 

G.4.4 
 
'270.15(a)(5) 

 
How accumulated liquids can be analyzed and removed to 

 
2.6 
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Regulatory 
Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
prevent overflow 

 
'270.15(b) 

 
For storage areas that store containers holding wastes that 
do not contain free liquids, a demonstration of compliance 
with '264.175(c) includes: 

 
2.1.3.1 

 
'270.15(b)(1) 

 
Test procedures and results or other documentation or 
information to show that the wastes do not contain free 
liquids 

 
2.1.3.1 

 
'270.15(b)(2) 

 
A description of how the storage area is designed or operated 
to drain or remove liquids or how containers are kept from 
contact with standing liquids 

 
2.1.3.1, G.4.4 

 
'270.15(c) 

 
Provide sketches, drawings, or data demonstrating 
compliance with '264.176 (location of buffer zone and 
containers holding ignitable or reactive wastes) and 
'264.177(c) (location of incompatible wastes), where 
applicable 

 
Attachment A 

 
'270.15(d) 

 
Where incompatible wastes are stored or otherwise managed 
in containers, a description of the procedures used to ensure 
compliance with '264.177(a) and (b) and '264.17(b) and (c) 

 
2.8 

 
'270.15(e) 

 
Information regarding air emission control equipment as 
required in '270.27 

 
G.1.6 

 
'270.27(a) 

 
If applicable, specific information requirements for air 
emissions for containers: 

 
G.1.6 

 
'270.27(a)(2) 

 
Identification of each container area subject to the 
requirements of 40 CFR Part 264, Subpart CC and 
certification by the owner or operator that the requirements 
are met 

 
G.1.6 

 
'270.27(a)(3) 

 
Documentation that each enclosure used to control air 
emissions from containers are in accordance with the 
requirements of '264.1086(b)(2)(i) includes information 
prepared by the owner or operator or manufacturer or vendor 
describing the enclosure design and certification that the 
enclosure meets the specifications listed in 
'265.1087(b)(2)(ii) 

 
Not applicable (NA) 

 
'270.27(a)(5) 

 
Documentation for each closed-vent system and control 
device installed in accordance with the requirements of 
'264.1087 that includes design and performance information 
as specified in '270.24(c) and (d) 

 
NA 

 
'270.27(a)(6) 

 
An emission monitoring plan for both Method 21 and control 
device monitoring methods.  The plan must include: 

 
NA 
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Regulatory 
Citation(s) 

 
Description of Requirement 

 
Location in this 

Document 
'270.27(a)(6)    monitoring point(s) NA 
 
'270.27(a)(6) 

 
   monitoring methods for control devices 

 
NA 

 
'270.27(a)(6) 

 
   monitoring frequency 

 
NA 

 
'270.27(a)(6) 

 
   procedures for documenting exceedances 

 
NA 

 
'270.27(a)(6) 

 
   procedures for mitigating noncompliances 

 
NA 

 
 
 
G.1 GENERAL FACILITY OPERATIONS AND WASTE MANAGEMENT PRACTICES [20 

NMAC 4.1, Subpart V, Part 264, Subpart I] 
TA-54 consists of 130 acres atop Mesita del Buey and is used for storage of hazardous and 
mixed waste generated throughout LANL.  A principal mission of TA-54 is to manage LANL 
waste safely and efficiently, consistent with federal and state regulations and U.S. Department 
of Energy requirements.  TA-54 has three CSAs for hazardous and/or mixed waste; these 
CSAs are located at Area L, Area G, and TA-54 West (Figure G-1). 
 
The following provides an overview of current facility operations and waste management 
practices that are applicable to the three CSAs at TA-54.  This overview includes a discussion 
of container handling and inspection; security and access control; preparedness and 
prevention; hazards prevention; special requirements for ignitable, reactive, or incompatible 
waste; and air emission standards for containers.  Information specific to the Area L, Area G, 
and TA-54 West CSAs is provided later in this attachment.  This information is submitted to 
fulfill the requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart I [1-1-97].  Specific 
waste management practices and procedures detailed herein are subject to change. 
 
G.1.1 Container Handling and Inspection [20 NMAC 4.1, Subpart V, 264.171, 264.173, and 

264.174] 
Handling and inspection requirements for containers stored within the TA-54 CSAs are 
presented in Sections 2.5 and 2.7, respectively, of this permit renewal document.  This 
information is provided to meet the requirements of 20 NMAC 4.1, Subpart V, 264.171, 
264.173, and 264.174 [1-1-97]. 
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G.1.2 Security and Access Control [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 

270.14(b)(19)(viii); 20 NMAC 4.1, Subpart V, 264.14] 
The CSAs at TA-54 are provided security by both their locations on top of Mesita del Buey and 
by 8-foot (ft) industrial chain-link fences topped by razor wire or barbed wire.  Additional 
security is provided by a system of facility access controls to ensure that only authorized 
personnel are granted access.  These access controls also ensure that all facility personnel 
can be identified and located in an emergency.  Access to TA-54 (except at TA-54 West) is 
limited by a timed vehicle-access control gate.  This gate is open during normal working hours 
from 6:00 a.m. to 6:30 p.m., Monday through Friday (except holidays).  Gate hours are subject 
to change.  Personnel with access (escorted/unescorted) to TA-54 are automatically given 
access through the vehicle gate during normal working hours.  Access before or after normal 
working hours or on weekends requires approval of the appropriate Group Leader or Facility 
Manager at TA-54.  TA-54 is patrolled by Protection Technology Los Alamos (PTLA) security 
personnel during nonoperational hours to ensure that the gates are locked and that 
unauthorized entry has not occurred.  When waste is transported from Area G to TA-54 West, 
access is controlled as required by the Department of Transportation. 
 
Resident personnel (except TA-54 West personnel) are required to badge in upon arrival and 
prior to leaving TA-54.  Nonresident personnel and visitors to TA-54 (except TA-54 West) are 
required to badge or sign in and out at an access control point.  Access to the Area L, Area G, 
and TA-54 West CSAs requires additional controls.  These controls are described in 
Sections G.2.1, G.3.1, and G.4.1, respectively. 
 
G.1.3 Preparedness and Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; and 

20 NMAC 4.1, Subpart IX, 270.14(b)(8)] 
The following presents information on the waste management techniques used at TA-54 to 
comply with the preparedness and prevention requirements of 20 NMAC 4.1, Subpart V, 
Part 264, Subpart C [1-1-97].  This includes a discussion of the emergency equipment required 
at the facility, testing and maintenance of this equipment, personnel access to communications 
or alarm systems, aisle space and storage configuration, and support agreements with outside 
agencies. 
 
G.1.3.1 Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
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Emergency equipment is located throughout TA-54 and includes internal communications, 
alarm systems, fire alarms, spill kits, and decontamination equipment.  Detailed information on 
the required emergency and safety equipment located at the Area L, Area G, and TA-54 West 
CSAs is provided in Sections G.2.2, G.3.2 and G.4.2, respectively. 
 
G.1.3.2 Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33] 
The communication, alarm system, fire protection, spill control, and decontamination equipment 
located within TA-54 is inspected and/or tested according to the inspection schedule detailed in 
Appendix C of the Los Alamos National Laboratory General Part B Permit Application, 
Revision 1.0 (LANL, 1998), hereinafter referred to as the LANL General Part B.  Maintenance, 
repair, and replacement of emergency equipment are performed, as needed. 
 
G.1.3.3 Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 
All personnel involved in waste management activities at TA-54 have immediate access to 
internal alarms or emergency communication devices, either directly or through visual or voice 
contact with another individual.  These devices include fire alarms, evacuation alarms, paging 
telephones, radios, and cellular telephones.  The nature and locations of these devices are 
specific to the Area L, Area G, and TA-54 West CSAs.  Detailed information for each CSA is 
provided in Sections G.2.2, G.3.2, and G.4.2, respectively. 
 
G.1.3.4 Aisle Space and Storage Configuration [20 NMAC 4.1, Subpart V, 264.35] 
Information on aisle space and storage configurations for the TA-54 CSAs is presented in 
Sections 2.1.1.3, 2.1.2.3, and 2.1.3.3 of this permit renewal document.  This information is 
provided to meet the requirements of 20 NMAC 4.1, Subpart V, 264.35 [1-1-97]. 
 
G.1.3.5 Support Agreements with Outside Agencies [20 NMAC 4.1, Subpart V, 264.37(a)] 
LANL maintains support agreements and contracts with outside agencies for emergency 
response assistance.  Information regarding these contracts and support agreements is 
provided in Section 2.1.2.4 of the LANL General Part B (LANL, 1998). 
 
G.1.4 Hazards Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; 20 NMAC 4.1, 

Subpart IX, 270.14(b)(8)] 
The CSAs at TA-54 are designed and operated to minimize the possibility of fire, explosion, or 
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unplanned releases of hazardous constituents to the environment.  The following discusses the 
general procedures, equipment, and structures that are currently used at TA-54 to prevent 
hazards.  This includes preventing hazards during unloading of waste containers, preventing 
run-on and runoff, preventing contamination of the water supply, mitigating the effects of power 
outages, preventing undue exposure to personnel, and preventing releases to the atmosphere.  
 
G.1.4.1 Preventing Hazards in Unloading [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(i)] 
Waste containers are transported to the Area L, Area G, and TA-54 West CSAs by flatbed 
trucks, closed-box trucks, or trailers.  The storage structures and/or locations within each CSA 
have several design features that promote safe unloading and handling of waste containers 
from these trucks and trailers.  Ramps are typically located at the vehicle entrances to the 
dome structures at the Area L and Area G CSAs, and the shed structures may be equipped 
with a sloped entryway for container-handling equipment.  The loading dock at TA-54 West 
has a dock leveler (electric hydraulic ramp) with a "Trucklock" that allows access from the 
transport vehicles to the loading dock platform.  These design features facilitate safe handling 
of containers in and out of the structures and/or locations within the CSAs. 
 
All waste containers at the TA-54 CSAs are handled in a manner that will not cause them to 
rupture or leak, as required in 20 NMAC 4.1, Subpart V, 264.173(b) [1-1-97].  Most containers 
are handled with forklifts (using drum grapplers, when appropriate) and are placed directly in 
the appropriate storage location or structure.  For larger containers, personnel can use a boom 
or, at TA-54 West, a 5-ton bridge crane.  Smaller containers are generally handled manually or 
with a dolly.  The use of proper handling equipment, appropriate to a container's size and 
weight, helps to prevent hazards while moving containers. 
 
G.1.4.2 Preventing Run-on and Runoff [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(ii)] 
Run-on and runoff control methods for the TA-54 CSAs is presented in Section 2.10 of this 
permit renewal document.  This information is provided to meet the requirements of 20 NMAC 
4.1, Subpart IX, 270.14(b)(8)(ii) [1-1-97]. 
 
G.1.4.3 Preventing Water Supply Contamination [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(iii)] 
It is not anticipated that there will be any impact to groundwater or other water supplies as a 
result of waste-handling operations at TA-54.  The depth to groundwater is approximately 950 
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ft (LANL, 1997).  In 1985, test wells were installed in the canyons north and south of TA-54 to 
determine if perched water exists within canyon alluvium, to determine if perched water extends 
beneath Mesita del Buey, and to sample/monitor perched water, if present.  Three test wells 
were installed in a tributary to Cañada del Buey; they include CDBO-1, CDBO-2, and CDBO-3.  
Test well CDBO-4 was installed further to the east in Cañada del Buey (see Figures A-9 and 
A-10 in Attachment A).  All 4 wells were dry; however, they were completed as observation 
wells to monitor the alluvium for possible water in the future (LANL, 1995).  Three test wells 
were installed in Pajarito Canyon; they are PCO-1, PCO-2, and PCO-3 (LANL, 1995) (see 
Figures A-9 and A-10 in Attachment A).  These 3 wells are sampled annually for radionuclides, 
metals, and general inorganics; they are sampled triennially for organics.  Sampling results are 
compiled annually in environmental surveillance reports and submitted to the New Mexico 
Environment Department.  To ensure that the alluvial aquifer in Pajarito Canyon did not extend 
northward beneath Mesita del Buey, 4 test holes were drilled in the canyon floor north of the 
intermittent stream channel.  These 4 test holes, designated PCM-1, PCM-2, PCM-3, and 
PCM-4, were dry.  They were completed for use as moisture-access holes (LANL, 1995).  
Extensive drilling at Area L during characterization activities for the LANL Environmental 
Restoration Project also indicated no perched aquifers exist beneath Mesita del Buey in the 
vicinity of Area L (in progress).  In addition, all water supply lines are under pressure and are 
equipped with backflow prevention devices.  Therefore, no impact to water supplies as a result 
of container storage is expected. 
 
G.1.4.4 Mitigating Effects of Power Outages [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(iv)] 
Electrical power is supplied to the structures at TA-54 to operate continuous air monitors 
(CAM), evacuation alarms, giraffes (airborne particulate monitors), sump pumps, lighting, and 
various types of monitoring equipment.  Many of these systems have a battery backup in the 
event of a power failure and will continue to operate for eight hours.  In general, operations in 
each CSA are discontinued if the electrical power is not restored quickly or if there is the 
possibility of an ignition.  Specific procedures and contingencies have been developed to 
handle power outages at the Area L, Area G, and TA-54 West CSAs.  Information on these 
procedures and contingencies is presented in Sections G.2.3, G.3.3, and G.4.3, respectively. 
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G.1.4.5 Preventing Undue Exposure [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(v)] 
Personnel at the TA-54 CSAs are required to use appropriate personal protective equipment 
(PPE) to protect themselves from the hazards found in the work place under normal conditions. 
 Use of PPE protects workers from direct contact with and inhalation or ingestion of hazardous 
materials.  At TA-54, PPE is used routinely during waste-handling operations and when 
responding to unusual hazardous situations.  The different levels of PPE are defined by the 
Occupational Safety and Health Administration as follows: 
 
$ Level D:  Coveralls; safety boots; safety glasses or goggles; hard hat; and appropriate 

gloves 
 
$ Level C:  Full-face, air-purifying respirator with appropriate cartridges for the chemicals or 

hazards present; chemical-resistant suits; chemical-resistant safety boots or booties; and 
inner and outer gloves 

 
$ Level B:  All Level C equipment plus self-contained breathing apparatus (SCBA) in place 

of a Level C full-face respirator 
 
$ Level A:  All Level B equipment, plus a fully-encapsulating chemical-resistant suit. 

 
Most operations at the TA-54 CSAs require that personnel handling wastes or working in the 
CSAs wear modified Level D PPE (safety glasses and hard hats are not always required).  
There are instances where an increased level of PPE is required, such as during an emergency 
or unusual hazardous situation.  All personnel that use PPE are trained and qualified to use the 
equipment properly. 
 
G.1.4.6 Preventing Releases to the Atmosphere [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(vi)] 
Releases to the atmosphere are not anticipated at any of the TA-54 CSAs because containers 
are kept closed during storage.  The only exceptions to this practice are when, upon 
inspection, it is determined that a container currently in storage needs to be overpacked or 
repackaged in a new container, or during waste characterization activities.  Overpacking or 
repackaging may be performed within a storage structure or in a modular containment system.  
A modular containment system can be equipped with an air filtration system to prevent the 
release of particulates. 
 



 Document: LANL TA-54 Renewal  
 Revision No.: 0.0  
 Date: January 1999  
 
 
 

 

 
G-9 

 

G.1.5 Special Requirements for Ignitable, Reactive, or Incompatible Waste [20 NMAC 4.1, 
Subpart V, 264.17(a), 264.176, and 264.177(a)(b) and (c); 20 NMAC 4.1, Subpart IX, 
270.14(b)(9)] 

Special requirements for ignitable, reactive, or incompatible waste at the TA-54 CSAs is 
presented in Section 2.8 of this permit renewal document.  This information is provided to meet 
the requirements of 20 NMAC 4.1, Subpart V, 264.17(a), 264.176, and 264.177(a)(b) and (c); 
and 20 NMAC 4.1, Subpart IX, 270.14(b)(9) and 270.15(d) [1-1-97]. 
 
G.1.6 Air Emission Standards for Containers [40 CFR, Part 264, Subpart CC] 
The hazardous wastes stored in containers at TA-54 may be subject to the Code of Federal 
Regulations (CFR), Title 40, Part 264, Subpart CC, AAir Emission Standards for Tanks, Surface 
Impoundments, and Containers,@ based on the applicability criteria specified in 40 CFR 

264.1080.  Subpart CC standards for containers, as currently set forth by the U.S. 
Environmental Protection Agency, require that containers of hazardous waste be covered so 
that there are no detectable emissions.  These standards are not applicable to containers of 
mixed waste.  The standards are also not applicable to containers of hazardous waste with 
less than 500 parts per million by weight (ppmw) volatile organics, containers of less than 
0.1 cubic meters (m3) (approximately 26 gallons) capacity, or that have received waste prior to 
the effective date of regulation (December 6, 1996).  LANL requires that Subpart CC 
requirements be met by the generator as part of the waste characterization process.  The 
generator determines whether the concentration of volatile organics in a waste stream at the 
point of generation is less than 500 ppmw, or is equal to or greater than 500 ppmw.  The 
generator documents this determination for that waste stream, as described in Appendix B of 
the LANL General Part B (LANL, 1998). 
 
Containers of less than 0.46 m3 (approximately 119 gallons) capacity and that meet U.S. 
Department of Transportation (DOT) specifications under 49 CFR, Part 178, will be kept closed 
during storage pursuant to 40 CFR 264.1086(b)(1)(ii). Containers undergoing waste 
characterization activities may be opened for access for the purposes described in 40 CFR 
264.1088(c).  Containers of greater than 0.46 m3 capacity that contain waste with greater than 
500 ppmw volatile organics or those that are greater than 0.1 m3 capacity, do not meet DOT 
specifications, and contain wastes of greater than 500 ppmw volatile organics will be subject to 
a visual inspection and monitoring program as required by 40 CFR 264.1088(b) and addressed 
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in Attachment C of this document. 
 
G.2 AREA L CONTAINER STORAGE AREA [20 NMAC 4.1, Subpart V, Part 264, Subpart I] 
The following provides specific information on current facility operations and waste 
management practices that are applicable at the Area L CSA.  This includes a discussion of 
security and access control, preparedness and prevention, hazards prevention, and design 
information for the storage structures and locations in the Area L CSA.  This information is 
submitted to fulfill the requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart I [1-1-97].  
Detailed information is subject to change. 
 
G.2.1 Security and Access Control [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 

270(b)(19)(viii); 20 NMAC 4.1, Subpart V, 264.14] 
Security at the Area L CSA is maintained by both artificial and natural barriers.  These barriers 
prevent unauthorized entry of persons or livestock into Area L and satisfy the requirements of 
20 NMAC 4.1, Subpart V, 264.14(a) and 264.14(b)(2) [1-1-97].  An 8-ft-high chain-link security 
fence with razor or barbed wire at the top surrounds the entire perimeter of Area L.  Bilingual 
(i.e., English and Spanish) warning signs are posted on the fence at 50- to 75-ft intervals and 
can be seen from any approach to this area.  The legends on the signs indicate 
"DangerCHazardous Waste Storage Area" and "Unauthorized Persons Keep Out."  The signs 

are legible from a distance of 25 ft.  The security fence is inspected weekly by on-site 
personnel and repairs are made, as necessary.  An entry gate and station is located on Mesita 
del Buey Road at the west central portion of Area L.  In accordance with 20 NMAC 4.1, 
Subpart IX, 270.14(b)(19)(viii) [1-1-97], the locations of the security fence, entry gates, and 
entry stations are shown on Figure A-14 of Attachment A of this permit renewal document.  
Cliffs on the northeast side of Area L provide additional security as a natural barrier to 
discourage unauthorized entry. 
 
Access to the Area L CSA is controlled by a gate.  Resident personnel must badge in/out at the 
magnetic badge reader to enter or leave through the gate.  Individuals who do not have a 
LANL-issued badge are escorted.  These procedures limit access to the Area L CSA and 
provide a means of tracking who is on site, should there be an emergency or evacuation. 
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G.2.2 Preparedness and Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; and 
20 NMAC 4.1, Subpart IX, 270.14(b)(8)] 

The following presents information on the emergency equipment available at the Area L CSA to 
comply with the preparedness and prevention requirements of 20 NMAC 4.1, Subpart V, 
Part 264, Subpart C [1-1-97].  This includes the approximate locations of fire extinguishers, 
shower/eyewash stations, spill kits, wind socks, and communication/alarm systems. 
 
Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
Area L is equipped with an audible alarm system to alert personnel to a fire or the need to 
evacuate the area.  This alarm may be activated by using a fire alarm pull station or by pushing 
the evacuation alarm button.  These alarms are located throughout Area L and are connected 
to the Los Alamos County Fire Department (LACFD) through LANL=s central alarm system at 

all times.  In addition to the alarms, there are numerous telephones located in and around the 
structures located within Area L.  These telephones ensure that personnel can contact on-site 
and LANL emergency personnel at all times.  Many of these telephones also serve as 
emergency paging phones so that information can be announced throughout the area.  Wind 
socks are also located at strategic locations to provide information concerning wind direction 
and strength. 
 
Fire control equipment at Area L includes fire extinguishers, a dry-pipe sprinkler system, a foam 
fire-suppression system, dry chemical systems, and fire hydrants located near TA-54-37 and 
the southeast corner of TA-54-62.  Carbon dioxide, halon, dry chemical, and/or water fire 
extinguishers are available at or near most structures within Area L for use by on-site 
personnel, depending on the size and fuel source of the fire.  Dome 215 has an automatic 
dry-pipe sprinkler system that is heat activated in the event of a fire.  Building 39 has a foam 
fire-suppression system, and the storage sheds typically have dry chemical systems.  The fire 
hydrants supply water at an adequate volume and pressure to satisfy the requirements of 
20 NMAC 4.1, Subpart V, 264.32 [1-1-97]. 
 
Personal decontamination equipment at Area L includes emergency eyewash stations and 
showers.  This equipment is used by personnel who have become contaminated by chemical 
and/or radiological materials.  These stations are generally located near or inside structures 
where waste is being handled.  Emergency shower and eyewash stations are currently located 
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at TA-54-39, TA-54-31, TA-54-215, and TA-54-35.  There is also a portable eyewash located 
at TA-54-50.  Waste characterization documentation and/or Material Safety Data Sheets 
(MSDS) are also available in the event of a chemical exposure. 
 
There are several spill kits available at Area L to mitigate small containable spills.  These kits 
typically contain sorbents, neutralizers, PPE, and other equipment essential for containment of 
small spills.  Trained personnel may use the spill kits only if they know what has been spilled 
and they are sure their actions will not put themselves or others at risk.  In addition to the spill 
kits, SCBAs are located in TA-54-50 and additional shovels are stored in TA-54-46.  Oversized 
drums and sorbent are also stored at various locations throughout Area L.  For larger spills or 
other unusual hazardous situations, a variety of equipment is available to emergency personnel. 
 This equipment includes forklifts, bobcats, and heavy equipment from Area G. 
 
G.2.3 Hazards Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; 20 NMAC 4.1, 

Subpart IX, 270.14(b)(8)] 
The storage structures and/or locations at the Area L CSA are designed and operated to 
minimize the possibility of fire, explosion, or unplanned releases of hazardous constituents to 
the environment.  The following discusses the procedures, equipment, and structures that are 
used at Area L to mitigate the effects of power outages.  Prevention of run-on and runoff at 
Area L is discussed in Section 2.10.1 of this permit renewal document. 
 
Mitigating Effects of Power Outages [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(iv)] 
Electrical power is supplied to the structures at the Area L CSA to operate evacuation alarms, 
sump pumps, lighting, and various types of monitoring equipment.  Operations at Area L are 
discontinued if the electrical power is not restored quickly or if there is the possibility of an 
ignition.  A power failure does not affect containment at any of the storage structures or 
locations in the Area L CSA. 
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G.2.4 Container Storage Within Area L [20 NMAC 4.1, Subpart IX, 270.15] 
The following describes typical storage structures and locations within the fence line at the 
Area L CSA (see Figure G-2).  These include asphalt-covered areas, sheds, and structures 
unique to Area L (e.g., Storage Dome 215, Canopy 216, Shafts 36 and 37, TA-54-32 [Concrete 
Containment Structure], TA-54-35 [Containment Structure], TA-54-36 [Sampling Pad], and 
TA-54-58 [Transportation Pad]).  General dimensions, containment features, and materials of 
construction are provided to fulfill the requirements of 20 NMAC 4.1, 270.15(a)(1) and (2) 
[1-1-97]. 
 
G.2.4.1 TA-54-215, Storage Dome 
A storage dome (TA-54-215) at the Area L CSA is 60 ft wide, 266 ft long, and 26 ft high.  It is 
an arch frame-supported stressed-membrane structure.  The dome is of modular construction 
and uses light construction materials (e.g., aluminum or steel framework with membrane/fabric 
covering).  It is equipped with 14 personnel doors and two roll-up doors.  The dome=s pad is 

equipped with a 6-inch-high, 8-inch-wide concrete ring wall that surrounds the perimeter of the 
dome, and the dome is anchored to the concrete ring wall.  A ramp is located at the vehicle 
entrance to the dome and allows vehicles and container handling equipment to pass safely over 
the ring wall.  The ring wall and the ramp prevent run-on into the dome.  Any liquid that might 
accumulate within the storage dome (e.g., liquids resulting from fire-suppression activities) is 
contained within the ring-walled area.  Liquid in excess of the capacity inside the ring wall is 
collected in a double-walled holding tank that is connected to TA-54-215 by a double-walled 
pipe.  Any accumulated liquids are collected for characterization as described in Section 2.6 of 
this permit renewal document. 
 
G.2.4.2 TA-54-216, Canopy 
A canopy (TA-54-216) at the Area L CSA is approximately 33 ft wide and 120 ft long.  This 
storage structure consists of a rigid aluminum frame that supports a tensioned membrane.  A 
series of aluminum I-beam trusses, spanning the width of the structure, comprise its framework. 
 The membrane is a polyester fabric coated with ultraviolet-stabilized plasticized polyvinyl 
chloride.  It is fungus-resistant and fire retardant (i.e., self-extinguishing).  The membrane is 
integrally connected to the frame to provide a fully-tensioned fit for the roof and one side of the 
structure.  The membrane on the remaining three sides of the structure can be rolled down to 
provide further containment or protection from the weather.  The canopy frame is anchored to 
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a sloped asphaltic concrete pad. 
 
G.2.4.3 Typical Asphalt-Covered Areas 
Typical asphalt-covered areas consist of a 4- to 6-inch-thick asphaltic concrete slab of any 
dimension.  Asphalt-covered areas are typically sloped 1 to 1.5 percent to facilitate drainage.  
Some areas include a 6-inch-high, 8-inch-wide asphaltic concrete berm to prevent run-on into 
and runoff from the area.  All containers stored on asphalt-covered areas are elevated either 
by design or by pallets to facilitate container movement, storage, and inspection. This also 
provides protection from potential contact with liquids.  Together, these waste management 
practices and design considerations satisfy the requirements of 20 NMAC 4.1, Subpart IX, 
270.15(b)(2), and 20 NMAC 4.1, Subpart V, 264.175(c) [1-1-97]. 
 
G.2.4.4 Typical Storage Shed 
A typical storage shed is constructed of chemical-resistant, coated steel and measures 
anywhere from 5 to 20 ft wide, 5 to 40 ft long, and 6 to 14 ft high.  These storage sheds are 
generally located on asphaltic concrete foundations with the surrounding area sloped away to 
prevent run-on into the shed.  Access to a storage shed varies with its size and may include 
roll-up doors, personnel doors, and/or double doors.  Some storage sheds are elevated by 
design, which ensures that run-on is prevented.  Storage sheds are typically constructed with a 
sump to ensure containment of any potential leaks or spills and to prevent runoff.  The floor of 
each shed typically consists of metal grating that covers the entire sump area.  Containers are 
placed directly on the grating or on self-containment pallets, which allows any potential leaks or 
spills to be contained.  Potential liquids that might accumulate within the sump area or the 
containment pallet (e.g., precipitation, liquids resulting from fire-suppression activities) are 
collected for characterization, as described in Section 2.6 of this permit renewal document. 
 
G.2.4.5 TA-54-32, Concrete Containment Structure 
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The Concrete Containment Structure, TA-54-32, consists of a concrete pad that is 15.5 ft wide 
by 116.5 ft long.  The concrete pad is sealed with an acid-resistant epoxy floor surfacer.  The 
pad is bermed by a 1-ft-wide, 6- to 8-inch-high concrete curb.  This curbed area is divided into 
separate containment areas to segregate wastes with different hazard classes.  Each 
containment area is covered by a grate on which containers are stored.  The curb provides 
containment for any liquids that might accumulate and prevents run-on of storm water.  The 
structure is also covered by a 117.75-ft-long by 25.75-ft-wide canopy.  The canopy provides 
protection from the weather.  Potential liquids that might accumulate within the containment 
areas (e.g., precipitation, liquids resulting from fire-suppression activities) are collected for 
characterization, as described in Section 2.6 of this permit renewal document. 
 
G.2.4.6 TA-54-35, Containment Structure 
The Containment Structure, TA-54-35, is located east of the Sampling Pad and consists of a 
concrete pad that measures 31.5 square ft.  The area is covered by a 136-ft-long, 48-ft-wide 
canopy that provides protection from the weather.  The pad slopes approximately 2 percent 
towards a sump located at one end of the pad.  Secondary containment is provided by the 
sump and a 6-inch-high concrete curb that prevents run-on and runoff of liquids.  Potential 
liquids that might accumulate within the curbed area (e.g., precipitation, liquids resulting from 
fire-suppression activities) are collected for characterization, as described in Section 2.6 of this 
permit renewal document. 
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G.2.4.7 TA-54-36, Sampling Pad 
The Sampling Pad, TA-54-36, is a 32-ft-wide by 33-ft-long concrete pad that currently contains 
a Perma-Con7 structure.  The Perma-Con7 is constructed of a variety of 4-ft-wide, 8- or 
4-ft-long, 22-gauge stainless-steel panels that interlock in a self-supporting structural steel 
framework.  The Perma-Con7 system typically measures 24 ft wide, 56 ft long, and 16 ft high 
when assembled, but can be assembled into multiple configurations.  It is equipped with an 
8-ft-long, 8-ft-wide, 8-ft-high modular panel airlock enclosure that attaches to the main 
enclosure.  It has one set of double swinging doors located at the end of the Perma-Con7 for 
container-handling equipment access.  Tape may be used to cover and seal the seam between 
the panels to provide an air-tight system.  The floor consists of plywood that may be covered 
by 3 or 4 layers of heavy duty plastic that is taped together and is extended approximately 1 ft 
up the sides of the Perma-Con7.  The entire area is covered by a 136-ft-long, 48-ft-wide 
canopy for protection from the weather.  Potential liquids that might accumulate within the 
Perma-Con7 (e.g., precipitation, liquids resulting from fire-suppression activities) are collected 

for characterization, as described in Section 2.6 of this permit renewal document. 
 
G.2.4.8 TA-54-58, Transportation Pad 
The Transportation Pad, TA-54-58, is used to store waste containers that are scheduled to be 
transported off site.  It consists of a sealed, acid-resistant concrete pad that slopes to a sump. 
The pad is adjacent to the Sampling Pad and measures 31.5 ft wide by 33 ft long.  It is covered 
by a 136-ft-long, 48-ft-wide canopy that provides protection from the weather.  Secondary 
containment is provided by a 1-ft-wide curb that varies from 6 inches to 1 ft in height.  The curb 
prevents run-on and runoff of liquids.  Potential liquids that might accumulate within the curbed 
area (e.g., precipitation, liquids resulting from fire-suppression activities) are collected for 
characterization, as described in Section 2.6 of this permit renewal document. 
 
G.2.4.9 Storage Shafts 36 and 37 
Two retrievable storage shafts, Shafts 36 and 37, are located in the northwest corner of the 
Area L CSA.  They are used to store high-activity mixed waste lead stringers that were used to 
hold targets over the particle beam at TA-53.  Shaft 36 is constructed of 30-inch-diameter 
corrugated metal pipe (CMP); Shaft 37 is constructed of 48-inch-diameter CMP.  Each shaft 
has a welded metal plate and a 1-ft-deep concrete plug at the base.  Shaft 36 is 27.25 ft deep; 
Shaft 37 is 35.75 ft deep.  The space outside of the CMP is filled with crushed tuff to 48 inches 
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from the surface and concrete to the surface.  Each shaft has a steel cover.  At the surface, 
the CMP is raised above a concrete pad, which extends from the edge of the pipe to prevent 
infiltration of precipitation.  The shafts are also covered with one or two 4-ft-long, 4-ft-wide 
concrete blocks that rest on railroad ties for stability. 
 
G.3 AREA G CONTAINER STORAGE AREA [20 NMAC 4.1, Subpart V, Part 264, Subpart I] 
The following provides specific information on current facility operations and waste 
management practices that are applicable at the Area G CSA.  This includes a discussion of 
security and access control, preparedness and prevention, hazards prevention, and design 
information for the storage structures and locations in the Area G CSA.  This information is 
submitted to fulfill the requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart I [1-1-97].  
Detailed information is subject to change. 
 
G.3.1 Security and Access Control [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 

270.14(b)(19)(viii); 20 NMAC 4.1, Subpart V, 264.14] 
Security at the Area G CSA is maintained with both artificial and natural barriers.  These 
barriers prevent unauthorized entry of persons or livestock into Area G and satisfy the 
requirements of 20 NMAC 4.1, Subpart V, 264.14(a) and 264.14(b)(2) [1-1-97].  An 8-ft-high 
chain-link security fence with razor wire at the top surrounds the entire perimeter of Area G.  
Bilingual (i.e., English and Spanish) warning signs are posted on the fence at approximately 50- 
to 75-ft intervals and can be seen from any approach to this area.  The legends on the signs 
indicate "DangerCHazardous Waste Storage Area" and "Unauthorized Persons Keep Out."  

The signs are legible from a distance of 25 ft.  Two entry gates are located on Mesita del Buey 
Road at the west end of Area G, and an entry station is located adjacent to the inner gate.  
TA-54 is patrolled by PTLA security personnel during nonoperational hours to ensure that the 
gates are locked and that unauthorized entry has not occurred.  The security fence is also 
inspected weekly by on-site personnel and repairs are made, as necessary.  In accordance 
with 20 NMAC 4.1, Subpart IX, 270.14(b)(19)(viii) [1-1-97], the locations of the security fence, 
entry gates, and entry stations are shown on Figure A-15 in Attachment A of this permit renewal 
document.  In addition to the fence and entry station, cliffs surrounding Area G provide natural 
barriers to discourage unauthorized entry. 
 
Access to the Area G CSA is controlled by a gate.  Resident personnel must badge in/out at 
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the magnetic badge reader to enter or leave through the gate.  Individuals who do not have a 
LANL-issued badge are escorted.  These procedures limit access to the Area G CSA and 
provide a means of tracking who is on site, should there be an emergency or evacuation. 
 
G.3.2 Preparedness and Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; and 

20 NMAC 4.1, Subpart IX, 270.14(b)(8)] 
The following describes the emergency equipment available at the Area G CSA to comply with 
the preparedness and prevention requirements of 20 NMAC 4.1, Subpart V, Part 264, 
Subpart C [1-1-97].  This includes the approximate locations of fire extinguishers, 
shower/eyewash stations, spill kits, wind socks, and communication/alarm systems. 
 
Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
PPE and emergency equipment supplies are stored at various locations throughout Area G.  In 
addition, an After Hours Information Center, located at the main gate to Area G, provides 
essential information for emergency personnel in the event of an emergency after normal 
working hours, or if Area G personnel are unavailable.  All personnel who may be required to 
use PPE and emergency equipment are trained in its use. 
 
Area G is equipped with an audible alarm system to alert personnel to a fire or the need to 
evacuate the area.  The alarms can be activated by using a fire alarm pull station or by pushing 
the evacuation alarm button.  Fire alarms, evacuation alarms, and strobe lights are in place at 
strategic locations to alert personnel of emergency conditions.  These alarms are located 
throughout Area G and are connected to the LACFD through LANL's central alarm system at all 
times.  Personnel working in Area G also carry pagers or two-way radios.  Emergency paging 
telephones are in place so that information can be announced throughout the area.  This 
equipment is used to ensure that personnel can contact on-site and LANL emergency 
personnel at all times.  Wind socks are also in place at strategic locations to provide 
information concerning wind direction and strength. 
 
There are several different types of air monitoring equipment located in the structures at the 
Area G CSA.  The air monitoring equipment includes giraffes and CAMs that are used to 
qualitatively and/or quantitatively evaluate airborne contaminants.  Some of the CAMs are 
equipped with strobe lights that flash when the monitor's alarm is activated.  The alarms and 
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strobe lights warn personnel when airborne concentrations exceed preset limits. 
 
Fire control equipment is located throughout the Area G CSA.  This equipment includes halon, 
water, and/or carbon dioxide fire extinguishers, dry-chemical fire suppression systems, a fire 
blanket, and several fire hydrants.  Trained personnel may use the fire extinguishers and fire 
blanket to extinguish small, nonchemical fires.  For larger fires, PTLA and the LACFD are 
alerted.  The fire hydrants supply water at adequate volume and pressure to satisfy the 
requirements of 20 NMAC 4.1, Subpart V, 264.32 [1-1-97]. 
 
Eyewash stations, showers, and other first aid/decontamination equipment are maintained at 
various locations within Area G.  They are used by personnel who have become contaminated 
by chemical and/or radiological materials.  Waste characterization documentation and/or 
MSDSs are available in the event of a chemical exposure.  First aid equipment can be used to 
treat injuries until trained medical personnel arrive at the scene. 
 
Spill control equipment is maintained at various structures within Area G.  Trained personnel 
use this equipment to mitigate small, containable spills if they know what has been spilled and 
are sure their actions will not put themselves or others at risk.  PPE is also maintained at 
various structures within Area G and is available for use during routine and nonroutine 
operations to protect personnel from exposure to chemical and radiological contaminants.  
Warning tapes and barricades are used to post areas and prevent unauthorized entry into 
restricted areas.  Heavy equipment is also available at Area G to move heavy objects. 
 
G.3.3 Hazards Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; 20 NMAC 4.1, 

Subpart IX, 270.14(b)(8)] 
In accordance with 20 NMAC 4.1, Subpart V, Part 264, Subpart C [1-1-97], storage structures 
and/or locations at the Area G CSA are designed and operated to minimize the possibility of 
fire, explosion, or unplanned releases of hazardous constituents to any environmental medium. 
 The following discusses the procedures, equipment, and structures used at Area G to mitigate 
the effects of power outages.  Prevention of run-on and runoff at Area G is discussed in 
Section 2.10.2 of this permit renewal document. 
 
Mitigating Effects of Power Outages [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(iv)] 
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Electrical power is supplied to the structures at the Area G CSA to operate CAMs, giraffes (i.e., 
airborne particulate monitors), sump pumps, lighting, and other electrical equipment.  
Evacuation alarms located throughout Area G are equipped with a battery backup and will 
continue to operate for eight hours during a power failure.  Operations in Area G are 
discontinued temporarily if electrical power is not restored quickly or if container handling 
equipment fails.  However, neither a power nor an equipment failure would affect containment 
within the Area G CSA. 
 
Emergency lighting for Area G consists of individual battery-pack halogen units located 
throughout the buildings.  These lights are actuated by a loss of line voltage and are reset 
upon resumption of line voltage.  A trickle charger keeps the self-contained battery pack at full 
charge and allows these lighting units a minimum of 30 minutes operability. 
 
G.3.4 Container Storage within Area G [20 NMAC 4.1, Subpart IX, 270.15] 
The following describes typical structures and locations within the fence line at the Area G CSA. 
 These include domes, asphalt-covered areas, shafts, and sheds (see Figure G-3).  General 
dimensions, containment features, and materials of construction are provided to fulfill the 
requirements of 20 NMAC 4.1, 270.15(a)(1) and (2) [1-1-97]. 
 
G.3.4.1 Typical Storage Dome 
Typical storage domes at the Area G CSA are 60 to 90 ft wide, 100 to 440 ft long, and 30 to 
38 ft high.  They are arch frame-supported stressed-membrane structures.  The domes are of 
modular construction and use light construction materials (e.g., aluminum or steel framework 
with membrane/fabric covering).  Each dome is typically equipped with personnel doors and 
either a double-panel rolling door or a roll-up door.  The domes are anchored to a concrete ring 
wall or an asphaltic concrete pad.  These pads are equipped with either a concrete ring wall or 
asphalt berm that surrounds the interior perimeter of a dome.  A ramp is typically located at the 
vehicle entrance to a dome and allows vehicles and container handling equipment to pass 
safely over the berm.  The asphaltic concrete or concrete pad is typically sloped 1 to 
1.5 percent towards one end to allow any accumulated liquids to be contained within the 
bermed or ring-walled area at one end of the dome.  Some of the domes have a recessed 
sump area located at one end or an area lined with high-density polyethylene to provide 
additional containment.  Any liquid that might accumulate within a storage dome (e.g., 
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precipitation, liquids resulting from fire-suppression activities) is contained within the sump or 
within the lined or bermed area and collected for characterization, as described in Section 2.6 of 
this permit renewal document. 
 
G.3.4.2 Typical Asphalt-Covered Area 
Typical asphalt-covered areas consist of a 4- to 6-inch-thick asphaltic concrete slab of any 
dimension.  Asphalt-covered areas are typically sloped 1 to 1.5 percent to facilitate drainage.  
Some areas include a 6-inch-high, 8-inch-wide asphaltic concrete berm to prevent run-on into 
and runoff from the area.  All containers stored on asphalt-covered areas are elevated either 
by design or by pallets to facilitate container movement, storage, and inspection. This also 
provides protection from potential contact with liquids.  Together, these waste management 
practices and design considerations satisfy the requirements of 20 NMAC 4.1, Subpart IX, 
270.15(b)(2), and 20 NMAC 4.1, Subpart V, 264.175(c) [1-1-97]. 
 
G.3.4.3 Storage Shaft Field 
A storage shaft field is located in the northeast portion of Area G.  It consists of numerous 
retrievable storage shafts originally constructed to store remotely-handled TRU waste.  Shafts 
have been determined to be an effective means of storing high-activity waste and may be used 
to store remotely-handled mixed waste at the Area G CSA.  Each shaft is currently constructed 
of a 3- to 5-ft-diameter CMP; the shafts range from 14 to 16 ft deep.  The surface of the shaft 
field is covered by a concrete pad which prevents infiltration of precipitation.  Each shaft is 
typically covered by a concrete mushroom cap.  Should mixed waste storage occur, these 
shafts will be upgraded to meet current Resource Conservation and Recovery Act container 
storage requirements. 
 
G.3.4.4 Typical Storage Shed 
Typical storage sheds are constructed of chemical-resistant, coated steel and measure from 5 
to 20 ft wide, 5 to 40 ft long, and 6 to 14 ft high.  Storage sheds are generally located on 
asphaltic concrete foundations with the surrounding area sloped away to prevent run-on into the 
shed.  Access to a storage shed varies with its size and may include roll-up doors, personnel 
doors, and/or double doors.  Some storage sheds are elevated by design, which ensures that 
run-on is prevented.  Storage sheds are typically constructed with a sump to ensure 
containment of any potential leaks or spills and to prevent runoff.  The floor of each shed 
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typically consists of metal grating that covers the entire sump area.  Containers are placed 
directly on the grating or on self-containment pallets, which allows any potential leaks or spills 
to be contained.  Potential liquids that might accumulate within the sump area or the 
containment pallet (e.g., precipitation, liquids resulting from fire-suppression activities) are 
collected for characterization, as described in Section 2.6 of this permit renewal document. 
 
G.4 TA-54 WEST CONTAINER STORAGE AREA [20 NMAC 4.1, Subpart V, 264, Subpart I] 
The following provides specific information on current facility operations and waste 
management practices that are applicable at the TA-54 West CSA.  This includes a discussion 
of security and access control, preparedness and prevention, hazards prevention, and design 
information for the TA-54 West CSA.  This information is submitted to fulfill the requirements of 
20 NMAC 4.1, Subpart V, Part 264, Subpart I [1-1-97].  Detailed information is subject to 
change. 
 
G.4.1 Security and Access Control [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 

270.14(b)(19)(viii); 20 NMAC 4.1, Subpart V, 264.14] 
Security at TA-54 West is maintained by both artificial and natural barriers.  These barriers 
prevent unauthorized entry of persons or livestock into TA-54 West and satisfy the 
requirements of 20 NMAC 4.1, Subpart V, 264.14(a) and 264.14(b)(2) [1-1-97].  An 8-ft-high 
chain-link security fence with barbed wire at the top surrounds the entire perimeter of TA-54 
West (Figure G-4).  Bilingual (i.e., English and Spanish) warning signs are posted on the fence 
at 50- to 75-ft intervals and can be seen from any approach to this area.  The legends on the 
signs indicate "DangerCHazardous Waste Storage Area" and "Unauthorized Persons Keep 

Out."  The signs are legible from a distance of 25 ft.  TA-54 West is patrolled by PTLA security 
personnel during nonoperational hours to ensure that the gates are locked and that 
unauthorized entry has not occurred.  The entire security fence is also inspected weekly by 
on-site personnel and repairs are made, as necessary.  In accordance with 20 NMAC 4.1, 
Subpart IX, 270.14(b)(19)(viii) [1-1-97], the locations of the security fence, entry gates, and 
entry stations are shown on Figure A-16 in Attachment A of this permit renewal document.  In 
addition to the fence and entry station, cliffs on the north side of TA-54 West provide a natural 
barrier to discourage unauthorized entry. 
To enter the indoor storage area at TA-54 West CSA, personnel must pass through a gate that 
is open during normal operating hours and locked during off-duty hours.  Authorized individuals 
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are permitted access to the indoor storage area (TA-54-38) through the badge reader.  
Visitors, subcontractors, and other personnel that do not have a badge must gain access to the 
building by contacting an authorized person, and must sign the visitor logbook.  When leaving 
TA-54-38 to go to the adjacent building TA-54-34 or the outdoor storage pad, it is not necessary 
for authorized personnel to use the badge reader to exit TA-54-38.  If leaving TA-54 West 
completely, however, authorized personnel must badge out at the badge reader.  Visitors must 
always sign out on the visitor logbook when leaving the building. 
 
G.4.2 Preparedness and Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; 20 

NMAC 4.1, Subpart IX, 270.14(b)(8)] 
The following presents information on the emergency equipment available at the TA-54 West 
CSA to comply with the preparedness and prevention requirements of 20 NMAC 4.1, 
Subpart V, Part 264, Subpart C [1-1-97].  This includes a discussion of the nature and 
locations of the emergency equipment located at TA-54 West. 
 
Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
TA-54-38 is equipped with an audible alarm system to alert personnel to fire or the need to 
evacuate the area.  Fire alarm pull stations are located throughout the building and may be 
activated in the event of a fire.  Strobe lights mounted at the fire alarms and at TA-54-34, just 
north of TA-54-38, flash upon activation of the pull stations to visually alert personnel.  The 
alarm system can also be activated by using one of the evacuation alarm buttons located near 
the east personnel entrance door in the low bay and in the building's main entry area.  Upon 
activation of the evacuation alarm system, horns sound to alert personnel of emergency 
conditions.  All of the building's manual pull stations, the evacuation alarm system, and the 
sprinkler systems at TA-54 West are connected to the LACFD through LANL's central alarm 
system at all times.  Additionally, a roll-up door between the high and low bays has heat 
sensitive links attached to a safety chain that melt at a certain temperature and causes the door 
to close. 
 
TA-54-38 is also equipped with telephones to provide adequate communication and to summon 
external emergency assistance, if necessary.  Paging telephones are located throughout the 
building and are used to contact on-site personnel.  They are also used in the event of an 
emergency to communicate the nature and location of hazardous conditions to personnel in the 
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area.  The alarm system is interrupted when the paging telephone system is activated to allow 
personnel to hear the announcement.  Additionally, an emergency telephone is located outside 
the main entry area.  Personnel working within the building can also use these telephones to 
summon assistance from local emergency response teams in case of emergency. 
 
Fire control equipment is available for use within TA-54-38 and at the outdoor storage pad.  
Portable Halon fire extinguishers are located in the high bay, low bay, and at the outdoor 
storage pad.  The fire extinguisher located by the east personnel entrance door in the low bay 
may also be used at the loading dock.  Depending on the size of the fire and the fuel source, 
fire extinguishers may be used by on-site personnel.  However, LANL policy encourages 
immediate evacuation of the area and notification of appropriate emergency personnel.  
TA-54-38 is equipped with a smoke-activated dry-pipe sprinkler system in the low bay and with 
heat-activated dry-pipe fire suppression systems in the high bay and at the loading dock.  A fire 
hydrant installed according to National Fire Protection Association standards is located 
approximately 220 ft west of TA-54-38 near the west entrance to TA-54 West.  Water is 
supplied to the fire hydrant by a municipal water system through 8-inch pipes at an adequate 
volume and pressure to satisfy the requirements of 20 NMAC 4.1, Subpart V, 264.32 [1-1-97]. 
 
A portable chemical spill center is maintained within TA-54-38.  It contains sorbents and PPE.  
Personnel working anywhere within the building have access to this spill center.  Trained 
personnel may use this equipment to mitigate small containable spills when they are certain 
their actions will not put themselves or others at risk.  Personnel decontamination equipment 
available includes a safety shower and eyewash located in the high bay and a safety shower 
and eyewash on the loading dock.  MSDSs located in the main entry area of the building and 
at the muster area (approximately 120 ft northwest) also provide useful exposure information. 
 
G.4.3 Hazards Prevention [20 NMAC 4.1, Subpart V, Part 264, Subpart C; 20 NMAC 4.1, 

Subpart IX, 270.14(b)(8)] 
In accordance with 20 NMAC 4.1, Subpart V, Part 264, Subpart C [1-1-97], the TA-54 West 
CSA is designed and operated to minimize the possibility of fire, explosion, or unplanned 
releases of hazardous constituents to the environment.  The following discusses the specific 
procedures, equipment, and structures used at TA-54 West to mitigate the effects of power 
outages.  Prevention of run-on and runoff at TA-54 West is discussed in Section 2.10.3 of this 



 Document: LANL TA-54 Renewal  
 Revision No.: 0.0  
 Date: January 1999  
 
 
 

 

 
G-25 

 

permit renewal document. 
Mitigating Effects of Power Outages [20 NMAC 4.1, Subpart IX, 270.14(b)(8)(ii)] 
Electrical power is supplied to TA-54-38 through a transformer located north of the building.  In 
the event of a power failure, operations in the building cease.  If electrical power is not restored 
quickly or if container handling equipment fails, containment within the TA-54 West CSA is not 
affected.  The CAM alarms are operated by supplied power, but will continue to operate on a 
backup battery.  Emergency lighting is also provided with a backup battery. 
 
G.4.4 Container Storage within TA-54 West [20 NMAC 4.1, Subpart IX, 270.15] 
The following describes the indoor storage area and outdoor storage pad at the TA-54 West 
CSA.  General dimensions, containment features, and materials of construction are provided to 
fulfill the requirements of 20 NMAC 4.1, Subpart IX, 270.15(a)(1) and (2) [1-1-97]. 
 
G.4.4.1 Indoor Storage Area 
TA-54-38 is constructed of 36-ft-high precast concrete panel walls topped by prestressed 
double-T concrete roof sections.  Its foundation consists of a 6-inch reinforced concrete slab 
on compacted fill.  The building is divided into several offices and houses the indoor container 
storage area, which includes the low bay, high bay, and loading dock (see Figure G-5). 
 
The low bay is approximately 40 ft wide and 34 ft long.  An 8-ft-wide by 12-ft-high roll-up door 
is located at the east end and opens to an outdoor loading dock.  A second 8-ft-wide by 
12-ft-high roll-up door is located in the southeast corner and opens into the high bay.  The 
walls and floor of the low bay are coated with industrial grade enamel paint.  Portable 
equipment located in the low bay includes a Real-Time Radiography system, Passive/Active 
Neutron assay system, High-Efficiency Neutron Counter, and a portable Fixed Energy 
Response Function Analysis with Multiple Efficiencies system. 
 
The high bay is approximately 40 ft wide and 80 ft long.  The high bay will be used for loading 
transuranic (TRU) and mixed TRU waste into Transuranic Package Transporter-II containers.  
It is equipped with 14-ft-wide by 18-ft-high roll-up doors on the east and west ends to allow 
convenient, indoor loading of the tractor-trailers that transport shipments of waste to the Waste 
Isolation Pilot Plant.  The high bay floor is unpainted and slopes at an angle of 1.5 degrees 
toward a central trench and sump.  The trench is 5 inches wide, 6 inches deep, and 50 ft long.  
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The entire length of the trench is covered with a metal grate and is designed to hold 
precipitation and snow melt from tractor-trailers.  The sump is locked out and a pneumatic pipe 
plug has been installed.  Potential liquids that accumulate within the sump area (e.g., 
precipitation, liquids resulting from fire-suppression activities) are collected for sampling, as 
described in Section 2.6 of this permit renewal document. 
 
The loading dock is 16 ft wide by 38 ft, 10 inches long and has a metal awning over it.  The 
platform is constructed of 6-inch cast-in-place concrete, is located approximately 4 inches 
abovegrade, and is equipped with a hydraulic dock leveler that spans the distance between the 
platform edge and a truck or tractor-trailer bed.  A 22-ft-wide truck ramp with an 8 percent 
slope runs perpendicular to the platform.  At the bottom of the truck ramp is a 38-inch by 
38-inch iron grate covering a drainage culvert.  The culvert drains storm water runoff from the 
building roof and from the eastern and southern portion of the surrounding area.  Precipitation 
is conveyed through the culvert to a storm water discharge.  As a precautionary measure, a 
pneumatic pipe plug will be utilized to seal the culvert whenever waste containers are loaded or 
unloaded at the loading dock area. 
 
G.4.4.2 Outdoor Storage Pad 
The outdoor storage pad is located adjacent to and north of TA-54-38 (see Figure G-5) and 
measures 74 ft wide by 80 ft long.  It consists of a storage pad with a planned 8-ft-high 
chain-link fence with two personnel and vehicle gates.  The pad is constructed of asphaltic 
concrete to a thickness of approximately 4 inches and slopes approximately 1 to 2 percent to 
the northwest.  This slope allows for storm water to run off the pad.  Storage containers on 
this pad are elevated either by design or by placement on a pallet. 
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LANL, 1998, ALos Alamos National Laboratory General Part B Permit Application,@ 
Revision 1.0, Los Alamos National Laboratory, Los Alamos, New Mexico. 
 
LANL, 1997, APerformance Assessment and Composite Analysis for Los Alamos National 
Laboratory Material Disposal Area G,@ LA-UR-97-85, Report-54G-13, Revision 2, March 1997. 
 
LANL, 1995, AGeologic and Hydrologic Records of Observation Wells, Test Holes, Test Wells, 
Supply Wells, Springs, and Surface Water Stations in the Los Alamos Area,@ LA-12883-MS, 
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 1.0  INTRODUCTION 
 
This Part B permit application has been prepared for submittal to the New Mexico Environment 
Department (NMED) to meet the requirements of the New Mexico Hazardous Waste Act.  
Additionally, this permit application has been prepared to meet the requirements of the 
implementing regulations, specifically the New Mexico Administrative Code, Title 20, Chapter 4, 
Part 1 (20 NMAC 4.1), for those units identified as hazardous and mixed waste storage and 
treatment units at Los Alamos National Laboratory (LANL), Technical Area (TA) 55.  Continuous 
initiatives are administered to ensure identification of additional units, if any, that may potentially 
be regulated under 20 NMAC 4.1. 
 
This Part B permit application addresses all of the units at TA-55 that have previously been 
included in LANL's Part A permit application submittals.  The original Part A permit application 
(LANL, 1991a) for mixed waste units at LANL was submitted to NMED in January 1991 and 
included units at TA-55.  Additional TA-55 units were subsequently included in Revision 1.0 
(LANL, 1993a) and Revision 2.0 (LANL, 1994a) of the original Part A and were submitted to 
NMED in September 1993 and September 1994, respectively.  In July 1995, per direction from 
NMED, a TA-55-specific Part A permit application was submitted to NMED pursuant to 20 NMAC 
4.1, Subpart IX, 270.72, revised November 1, 1995.  Following is a list of the units at TA-55 
included in previous Part A submittals and for which this Part B permit application is being 
submitted.  (These units are shown in detail on Figures 4-1 through 4-21 which are provided 
under separate cover to comply with Unclassified Controlled Nuclear Information procedures.) 
 
•TA-55, Building 4 (TA-55-4), Areas 1 through 5, container storage areas for hazardous waste, 

transuranic (TRU) mixed waste, and low-level mixed waste in the basement.  These 
units were included in the January 1991 Part A permit application. 

 
•TA-55-4, Area 6, a container storage area for TRU mixed waste in the basement.  This unit was 

included in the January 1991 Part A permit application. 
 
•TA-55-4, Area 7, a container storage area that may be used for hazardous waste, TRU mixed 

waste, and low-level mixed waste in the northwest section of the basement.  This 
unit was included in Revision 1.0 of the Part A permit application. 

 
•TA-55-4, Areas 8 and 9, container storage areas that may be used for TRU mixed waste and 

low-level mixed waste in Room 401 (TA-55-4-401).  These units were included in 
Revision 1.0 of the Part A permit application. 

 
 
 
 •TA-55-4, Area 10, a container storage area that may be used for TRU mixed waste 

and low-level mixed waste in TA-55-4-433.  This unit was included in Revision 1.0 
of the Part A permit application. 

 
 •TA-55-4, Area 11, a container storage area that may be used for TRU mixed waste in 

TA-55-4-432.  This unit was included in Revision 1.0 of the Part A permit 
application. 
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•A container storage pad outside near TA-55-4 for hazardous waste, TRU mixed waste, and 
low-level mixed waste.  This unit was included in the January 1991 Part A permit 
application. 

 
•TA-55-185, a building that may be used for container storage of hazardous waste, TRU mixed 

waste, and low-level mixed waste.  This unit was included in Revision 2.0 of the 
Part A permit application. 

 
 •TA-55-4, a storage tank system consisting of a glovebox  and ancillary equipment 

for TRU mixed waste associated with the evaporator process in TA-55-4-401.  This 
unit was included as eight storage tanks and a container storage area in the January 
1991 Part A permit application.  In this Part B permit application, this unit is referred 
to as the "evaporator glovebox storage tank system." 

 
 •TA-55-4, a storage tank system consisting of five tanks and ancillary equipment for 

TRU mixed waste associated with the cementation unit in TA-55-4-401.  The five 
tanks were included in the January 1991 Part A permit application.  In this Part B 
permit application, this unit is referred to as the "cementation unit storage tank 
system." 

 
•TA-55-4, a cementation unit for mixed waste located within glovebox GB-454 in TA-55-4-401.  

This unit was included in the January 1991 Part A permit application. 
 
In both the Part A and Part B permit applications, a unit to be permitted or an area within LANL 
may sometimes be referred to as a "facility" (e.g., the Plutonium Facility).  The term "facility," as it 
appears in this context, is used only to denote building or area names and does not imply the 
regulatory meaning of "facility" as defined in 20 NMAC 4.1, Subpart I, 260.10, revised 
November 1, 1995.  However, pursuant to 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 
1995, LANL as a whole does meet the regulatory definition of a facility. 
 
An outline of this permit application with citations of the regulations covered by each section is 
given in Table 1-1.  Where applicable, regulatory citations in this application reference 
20 NMAC 4.1, which adopts, with a few limited exceptions, all of the Code of Federal Regulations, 
Title 40, Parts 260-266, Part 268, and Part 270. 
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 Table 1-1 
  
 Regulatory References and 
 Corresponding Permit Application Location 
 

Regulatory Referencea   

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subpart V 

Description of Requirement Location in this 
Permit Application 

270.10(a) -- Permit application 1.0 

270.10(g)(1) -- Updating permit applications 1.0 

270.11(a) -- Signatories 12.0 

270.11(d) -- Certification 12.0 

270.13 -- Contents of Part A permit 
application 

Technical Area (TA) 55 Part Ab 

270.13(a) -- Activities conducted TA-55 Part A 

270.13(b) -- Name, mailing address, and 
location 

TA-55 Part A 

270.13(c) -- Principal standard industrial 
classification (SIC) codes 

TA-55 Part A 

270.13(d) -- Operator information TA-55 Part A 

270.13(e) -- Owner information TA-55 Part A 

270.13(f) -- Whether located on Indian lands TA-55 Part A 

270.13(g) -- New or existing facility TA-55 Part A 

270.13(h) -- Scale drawing and photographs TA-55 Part A 

270.13(i) -- Description of waste processes TA-55 Part A 

270.13(j) -- Specification and quantity of 
hazardous wastes 

TA-55 Part A 

270.13(k) -- List of permits and construction 
approvals 

TA-55 Part A 

270.13(l) -- Topographic maps TA-55 Part A 

270.13(m) -- Description of nature of business TA-55 Part A 

270.14(b)(1) -- General facility description 2.1 

270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 

270.14(b)(3) 264.13(b) Waste analysis plan 3.0 

 264.13(b)(1) Parameters and rationale 3.0 



 
 
 
 Table 1-1 (Continued) 
  
 Regulatory References and 
 Corresponding Permit Application Location 
 

  
 
Refer to footnotes at end of table. 
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Regulatory Referencea   

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subpart V 

Description of Requirement Location in this 
Permit Application 

 264.13(b)(2) Test methods 3.0 

 264.13(b)(3) Sampling methods 3.0 

 264.13(b)(4) Frequency of analyses 3.0 

 264.13(b)(5) Waste analysis information for 
off-site facilities 

3.0 

270.14(b)(4) 264.14 Security procedures and 
equipment 

5.1 

270.14(b)(5) 264.15(b) General inspection requirements 6.1 

 264.174 Inspection requirements for 
container storage areas 

6.2 and 6.5 

 264.195 Inspection requirements for 
storage tanks 

6.3 

 264.602 Inspection requirements for 
miscellaneous units 

6.4 

270.14(b)(7) 264 Subpart D Contingency plan 7.0 

 264.51 Contingency plan design and 
implementation 

7.0 and 7.4 

 264.52 Contingency plan content 7.0 

 264.53 Contingency plan copies 7.2 

 264.54 Contingency plan amendment 7.14 

 264.55 Emergency coordinator 7.2.2 

 264.56 Emergency procedures 7.3 – 7.12 

270.14(b)(8) 264 Subpart C Preparedness and prevention 5.2 

 264.31 Design and operation of facility 5.0 

 264.32 Required equipment 5.2.1 and 5.3 

 264.33 Testing and maintenance of 
equipment 

5.2.2 

 264.34 Communications/alarm system 5.2.1 and 7.3 



 
 
 
 Table 1-1 (Continued) 
  
 Regulatory References and 
 Corresponding Permit Application Location 
 

  
 
Refer to footnotes at end of table. 
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Regulatory Referencea   

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subpart V 

Description of Requirement Location in this 
Permit Application 

 264.35 Required aisle space 5.2.4 

 264.37 Arrangements with local 
authorities 

5.2.5 and 7.2 

270.14(b)(9) 264.17 Prevention of accidental ignition 
or reaction 

5.4 

270.14(b)(10) -- Traffic pattern, volume, and 
controls 

2.3 

270.14(b)(11)(i) & 
(ii) 

264.18(a) Seismic standard 2.2.1 

270.14(b)(11)(iii) 264.18(b) Floodplain standard 2.2.2 

270.14(b)(12) 264.16 Personnel training 8.0 

270.14(b)(13) 264 Subpart G Closure and post-closure plans 9.0 

 264.111 Closure performance standard 9.1.1 

 264.112(a)&(b) Written content of closure plan 9.2 – 9.5 

 264.112(c) Amendment of closure plan 9.1.4 

 264.112(d) Notification of partial and final 
closure 

9.1.2 

 264.112(e) Removal of wastes and 
decontamination/dismantling of 
equipment 

9.2 – 9.4 

 264.113 Time allowed for closure 9.1.3 

 264.114 Disposal/decontamination 9.2 – 9.4 

 264.115 Certification of closure 9.1.6 

 264.117 Post-closure care and use of 
property 

9.1.10 

 264.120 Certification of post-closure 9.1.10 

 264.178 Closure of container storage 
areas 

9.2 

 264.197 Closure of tank systems 9.3 
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Regulatory Referencea   

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subpart V 

Description of Requirement Location in this 
Permit Application 

 264.603 Closure of miscellaneous units 9.4 

270.14(b)(19)(i)(vi) 
(vii) & (x) 

-- Topographic maps 2.1.2 

270.14(b)(19)(ii) 264.18(b) 100-year floodplain 2.2.2 

270.14(b)(19)(iii) -- Surface waters 2.1.3 

270.14(b)(19)(iv) -- Land use 2.1.5 

270.14(b)(19)(v) -- Wind rose 2.1.4 

270.14(b)(19)(viii) 264.14(b) Access control 5.1 

270.14(b)(19)(ix) -- Wells 2.1.3 

270.14(b)(19)(xi)  -- Drainage barriers 5.3 

270.14(b)(19)(xii)  -- Location of operational units 2.1 

270.14(b)(20) -- Other federal laws 11.0 

270.14(c) 264.90(a)  Ground-water monitoring 2.2.5 

270.14(d)(1) -- Requirements for solid waste 
management units (SWMU) 

10.0 

270.14(d)(1)(i) -- Location of SWMUs on 
topographic map 

Figure 10-1 

270.14(d)(1)(ii) -- Types of SWMUs 10.1 

270.14(d)(1)(iii) -- Structural description of SWMUs 10.1 

270.14(d)(1)(iv) -- Dates of operation 10.1 

270.14(d)(1)(v) -- Waste types managed at 
SWMUs 

10.1 

270.15 264 Subpart I Containers 4.1 and 4.2.1 

270.15(a) 264.175 Containment system 4.1, 4.3.3, and 4.5.2 

270.15(b) 264.175(c) No free liquids 4.1.1 – 4.1.10 

270.15(c) 264.176 Ignitable or reactive wastes 4.2.4 and 5.4 

270.15(d) 264.177 Incompatible wastes 4.2.4 and 5.4 
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Regulatory Referencea   

20 NMAC 4.1, 
Subpart IX 

20 NMAC 4.1, 
Subpart V 

Description of Requirement Location in this 
Permit Application 

270.16 264 Subpart J Tank systems 4.3 

270.16(a) 264.191 
264.192 

Written assessment and 
certification 

4.3.1.2, 4.3.2.2, and 
Attachments 4-2 and 4-3 

270.16(b) 264.191 
264.192 

Capacity/dimensions 4.3.1 and 4.3.2 

270.16(c) -- Systems and controls 4.3.1 and 4.3.2 

270.16(d) -- Piping and process flow 4.3.1 and 4.3.2 

270.16(e) 264.192   External corrosion protection 4.3.1.1 and 4.3.2.1 

270.16(f) 264.192 Installation 4.3.1.2 and 4.3.2.2 

270.16(g) 264.193 Secondary containment system 4.3.3 

270.16(i) 264.194 Spill prevention 4.3.1.1 and 4.3.2.1 

270.16(j) 264.198 
264.199 

Ignitable, reactive, or 
incompatible wastes 

4.4.1 and 5.4 

270.23 264 Subpart X Miscellaneous units 4.5 

270.23(a)(1) & (2) -- Detailed unit description 4.5.1 

270.23(b) 264.601 Hydrologic, geologic, and 
meteorologic assessments 

4.6.3 

270.23(c) 264.601 Potential exposure pathways 4.6.3 

270.23(d) -- Demonstration of treatment 
effectiveness 

4.6.2 and Attachment 4-6 

 264.602 Monitoring, analysis, inspection, 
response, reporting, and 
corrective action 

4.6.3 

 
aThe New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), adopts, with a few limited exceptions, 

Title 40 of the Code of Federal Regulations (40 CFR), Parts 260–266, Part 268, and Part 270 (1995).  20 NMAC 4.1, 
Subparts V and IX, contain equivalent regulations to 40 CFR Parts 264 and 270, respectively. 

bThe Technical Area 55 RCRA Part A Permit Application, Revision 1.0, is being submitted to the New Mexico Environment 
Department (NMED) with this Part B permit application.  The units included therein were previously described in 
Los Alamos National Laboratory's original Part A permit application submitted to NMED in January 1991, and in 
Revisions 1.0 and 2.0, which were submitted in September 1993 and September 1994, respectively. 
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 2.0  FACILITY DESCRIPTION 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
for the following subject areas: 
 
 •A general description of the Los Alamos National Laboratory (LANL) facility, including 

a brief discussion of units at Technical Area (TA) 55 addressed in this permit 
application [20 NMAC 4.1, Subpart IX, 270.14, revised November 1, 1995] 

 
 •Topographic map requirements [20 NMAC 4.1, Subpart IX, 270.14(b)(19), revised 

November 1, 1995] 
 
 •Facility location information for compliance with the seismic standard and floodplain 

requirements [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i, ii, and iii), and 
270.14(b)(19)(ii), revised November 1, 1995, and 20 NMAC 4.1, Subpart V, 
264.18(a), revised November 1, 1995] 

 
 •Traffic patterns, volume, and control [20 NMAC 4.1, Subpart IX, 270.14(b)(10), revised 

November 1, 1995]. 
 
2.1GENERAL DESCRIPTION [20 NMAC 4.1, Subpart IX, 270.14(b)(1) and 270.14(b)(19)(xii)] 
LANL is located in Los Alamos County, an incorporated county, in north-central New Mexico, 
approximately 60 miles (mi) north-northeast of Albuquerque and 25 mi northwest of Santa Fe.  
The regional location of LANL is shown on Figure 2-1.  LANL, which occupies an area of 
43 square mi (mi2), and the associated residential and commercial areas of Los Alamos County, 
which occupy an area of 109 mi2, are situated on the Pajarito Plateau.  The plateau consists of a 
series of finger-like mesas separated by deep east-west trending canyons.  Ephemeral, or 
intermittent, streams lie at the bottoms of all the canyons.  The mesa tops range in elevation from 
approximately 7,800 feet (ft) above mean sea level (amsl) at the flank of the Jemez Mountains, 
located to the west of Los Alamos, to about 6,200 ft amsl at their eastern extent, where they 
terminate above the Rio Grande Valley. 
 
LANL, a multidisciplinary laboratory owned by the U.S. Department of Energy (DOE), is operated 
jointly by DOE and the University of California, DOE's management and operating contractor.  
The principal mission of LANL includes the research, design, development, and analysis of 
weapons components for the nation's nuclear arsenal.  This effort is supported by research 
programs such as nuclear physics, hydrodynamics, conventional explosives, chemistry, 
metallurgy, radiochemistry, and biology.  In addition to its defense program efforts, LANL 
supports energy research and environmental missions with programs including medium-energy 
physics; space nuclear systems; controlled thermonuclear fusion; laser research; environmental 
research; geothermal, solar, and fossil energy research; nuclear safeguards; biomedical research; 
and space physics.  In 1992, LANL expanded its mission in support of environmental 
management to include development of new programs in the areas of health and biotechnology, 
environmental technologies, and industrial partnerships. 
 
LANL is divided into 49 TAs, 38 of which are developed (Figure 2-2).  The hazardous and mixed 
waste management units addressed in this permit application are located at TA-55 and include 
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the following: 
 
 •Seven container storage areas (Areas 1 through 7) in the basement of TA-55, Building 4 

(TA-55-4) 
 
 •Four container storage areas (Areas 8 through 11) on the first floor of TA-55-4 in 

Rooms 401, 432, and 433 (TA-55-4-401, TA-55-4-432, and TA-55-4-433) 
 
 •One container storage pad located outside near TA-55-4 
 
 •One container storage area at TA-55-185 
 
 •Two storage tank systems in TA-55-4-401 associated with the evaporator process and 

cementation unit 
 
 •One cementation unit in TA-55-4-401. 

 
Other hazardous and/or mixed waste management units located at or planned for construction at 
LANL (see Figure 2-2) include the following: 
 
•Units that are permitted for hazardous waste storage and treatment 
 
•Hazardous and mixed waste storage and treatment units that operate under standards pursuant 

to 20 NMAC 4.1, Subpart VI, revised November 1, 1995. 

 
Units that are permitted for hazardous waste storage and treatment include the following: 
 
•Container storage areas and treatment/storage tanks at TA-54, Area L. 
•The controlled air incinerator and associated storage areas at TA-50-37. 
•An industrial incinerator at TA-16. 

 
Units that have received conditional approval for mixed waste storage include: 
 
•Container storage areas for transuranic (TRU) mixed waste at TA-54, Area G.  These container 

storage areas include storage domes designated TA-54-226, TA-54-229, 
TA-54-230, TA-54-231, and TA-54-232, and Storage Pads 2 and 4. 

 
Units that are operating under the requirements of 20 NMAC 4.1, Subpart VI, revised 
November 1, 1995, for hazardous and mixed waste storage and treatment include the following: 
 
•Thermal treatment units for open burning/open detonation of high-explosive waste at TA-14, 
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TA-15, TA-16, TA-36, and TA-39. 
 
•Container storage areas and storage tanks for hazardous and/or mixed waste located at TA-3, 

TA-16, TA-21, TA-50, and TA-54. 
 
•Surface impoundments for storage of mixed waste at TA-53. 
 
•A mixed waste treatment unit (waste solidification/cementation) at TA-50-1. 
 
•An oxygen sparging unit in TA-55-4-429 for treatment of mixed waste.  This unit has undergone 

closure pursuant to 20 NMAC 4.1, Subpart VI, revised November 1, 1995, 
and is pending final closure approval. 

 
 •Container storage areas for mixed waste at the Radioassay and Nondestructive Testing 

Facility (TA-54-38), formerly the Nondestructive Assay/Nondestructive 
Examination Facility, at TA-54 West. 

 
Units that have been closed pursuant to 20 NMAC 4.1, Subpart VI, revised November 1, 1995, 
include the following: 
 
 •Two of four treatment/storage tanks at TA-54, Area L. 
 •A thermal treatment unit (the Scrap Detonation Site) at TA-40. 
 •The Batch Waste Treatment Unit at TA-50-1. 

 
There are one existing and one planned hazardous/mixed waste decontamination areas at LANL. 
 A centralized Decontamination Facility at TA-50 is used for cleanup of equipment, some of which 
is associated with hazardous and mixed waste operations.  One decontamination area in the 
facility is located in Room 34B in the south wing of TA-50-1.  TA-50-1-34B is a high bay that can 
accommodate equipment of all sizes, including heavy equipment.  TA-50-1 is shown on Maps 1 
and 5 of this section.  A decontamination area was established at the Drum Prep Facility (DPF) at 
TA-54, Area G, during an upgrade of that facility, which was completed in 1995.  This area will be 
used for drum cleaning, cleanup of equipment associated with drum venting and characterization 
activities at TA-54, Area G, and for general site activities.  The decontamination area in the DPF 
is large enough to accommodate large earth-moving equipment.  The location of the DPF 
(TA-54-33) is shown on Map 7 of this section. 
 
2.1.1TA-55 Waste Management Units 
TA-55 is located on a finger mesa between a branch of Mortandad Canyon on the north and Two 
Mile Canyon on the south.  Mesa-top elevations at TA-55 range from approximately 7,100 to 
7,300 ft amsl.  The locations of the units at TA-55 addressed in this Part B permit application are 
shown on Figure 2-3 of this section and on Map 2 of Revision 1.0 of the TA-55 Part A permit 
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application (LANL, 1996). 
 
TA-55 treats liquid mixed waste and stores solid and liquid hazardous waste and mixed waste.  
TA-55 is a plutonium-processing facility, which began operating in 1978.  Plutonium processing 
and related activities occur in TA-55-4, which is the largest building at TA-55.  The units 
addressed in this application are located at TA-55-4 and in the vicinity of TA-55-4 (Figure 2-3).  A 
brief discussion of the units, their locations, and wastes managed at each unit is provided in the 
following paragraphs. 
 
As described in Section 2.1, 13 container storage areas at TA-55 are addressed in this permit 
application.  As provided in 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995, the 
definition of "container" is "any portable device in which a material is stored, transported, treated, 
disposed of, or otherwise handled."  Eleven of the 13 container storage areas are located in 
TA-55-4.  Areas 1 through 7 are in the basement of TA-55-4 and Areas 8 through 11 are located 
on the first floor of TA-55-4.  The types of wastes managed at these container storage areas are 
summarized as follows: 
 

Unit(s) Waste Types Stored 

Areas 1 through 5 Hazardous waste, TRU mixed waste, and low-level mixed 
waste 

Area 6 TRU mixed waste 

Area 7 Hazardous waste, TRU mixed waste, and low-level mixed 
waste 

Areas 8, 9, and 10 TRU mixed waste and low-level mixed waste 

Area 11 TRU mixed waste 

 
A container storage pad, located outside and west of TA-55-4 (Figure 2-3), is used to store 
hazardous waste, TRU mixed waste, and low-level mixed waste.  The remaining container 
storage area is located in TA-55-185, a building located west of TA-55-4 (Figure 2-3).  This 
building may be used to store hazardous waste, TRU mixed waste, and low-level mixed waste.  
The container storage areas may also be used to store nonwaste items. 
 
The two storage tank systems addressed in this permit application are located in TA-55-4-401.  
The storage tank systems manage TRU mixed waste associated with the evaporator process and 
the cementation unit, which are also located in TA-55-4-401.  The cementation unit located in 
TA-55-4-401 also manages TRU mixed waste. 
 
2.1.2Topographic Maps [20 NMAC 4.1, Subpart IX, 270.14(b)(19)] 
Due to the size of LANL and the number of waste management units addressed in this permit 
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application, several maps and figures are provided to meet the requirements of 20 NMAC 4.1, 
Subpart IX, 270.14(b)(19), revised November 1, 1995.  All maps clearly show a map scale, the 
date of preparation, and a north arrow.  The maps and figures used to fulfill these regulatory 
requirements include the following: 
 
•The locations of the hazardous and mixed waste management units at TA-55 addressed in this 

permit application are shown on Map 2 of Revision 1.0 of the TA-55 Part A 
permit application. 

 
•A LANL-wide 100-year floodplain map is provided on page 36 of the report included as Appendix 

A. 
 
•Surface waters, including intermittent streams, are shown on Map 3 of Revision 1.0 of the TA-55 

Part A permit application. 
 
•Surrounding land uses are shown on Figure 2-1 of this section. 
 
•Wind roses for LANL are shown on Figures 2-4 and 2-5 of this section. 
 
•The legal boundaries of LANL are shown on Map 1 of Revision 1.0 of the TA-55 Part A permit 

application. 
 
•Access control features (e.g., fences, gates) are shown on Figure 5-1 in Section 5.0 of this Part B 

permit application. 
 
•Well locations are shown on Map 3 of Revision 1.0 of the TA-55 Part A permit application. 
 
•Buildings and structures at TA-55 are shown on Map 2 of Revision 1.0 of the TA-55 Part A permit 

application. 
 
•Natural surface drainages at TA-55 are shown on Map 2 of Revision 1.0 of the TA-55 Part A 

permit application. 
 
•Access ways and internal roads are shown on Figure 2-6 of this section. 

 
Map 1 of Revision 1.0 of the TA-55 Part A permit application is a topographic map at a scale of 1 
inch (in.) = 3,000 ft.  Map 2 of Revision 1.0 of the TA-55 Part A permit application is at a scale of 
1 in. = 200 ft.  Contour lines on Map 2 are in intervals of 10 ft, which are sufficient to detail natural 
drainage in the vicinity of the waste management units.  As provided in 20 NMAC 4.1, Subpart IX, 
270.14(b)(19), revised November 1, 1995, LANL requests that the New Mexico Environment 
Department (NMED) accept the maps at these scales and contour intervals due to the size of the 
waste management units, the extent of the LANL facility, and the topographic relief in the area. 
 
Map 2 of Revision 1.0 of the TA-55 Part A permit application shows the locations and surrounding 
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topography of the hazardous and mixed waste units at TA-55.  Maps 1, 3, 4, and 5 are also 
included in Revision 1.0 of the TA-55 Part A permit application to satisfy the requirements of 
20 NMAC 4.1, Subpart IX, 270.13(l), revised November 1, 1995.  To meet the requirements of 20 
NMAC 4.1, Subpart IX, 270.14(b)(19)(xii), revised November 1, 1995, topographic maps showing 
the locations of all the hazardous and mixed waste units and subunits at additional LANL locations 
are included in this section as Maps 1–15. 
 
2.1.3Wells and Surface Waters [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iii) and (ix)] 
The municipal and industrial water supply for LANL and Los Alamos County is supplied by 
11 deep wells in three well fields.  The wells are located on the Pajarito Plateau and in canyons 
east of LANL.  Water is pumped from the main aquifer, the surface of which ranges from 
approximately 600 to 1,200 ft below the surface of the plateau.  The locations of supply wells, 
monitoring wells, test wells, springs, and surface-water sampling stations are shown on Map 3 of 
Revision 1.0 of the TA-55 Part A permit application.  Surface water on LANL property is limited 
primarily to ephemeral, or intermittent, streams in the canyon bottoms.  The volume of water flow 
in these streams is generally dependent upon storm runoff, snow melt, and numerous National 
Pollutant Discharge Elimination System (NPDES) outfalls discharging treated sanitary and 
industrial effluents.  Perennial surface flow occurs in the Rito de los Frijoles south of LANL and in 
Santa Clara Canyon north of LANL.  Springs on the flanks of the Jemez Mountains between 
elevations of 7,900 and 8,900 ft supply base flow throughout the year to the upper reaches of 
Cañon de Valle and in Guaje, Los Alamos, Pajarito, and Water Canyons (Purtymun, 1975).  The 
flow volume from the springs is insufficient to maintain surface flow within more than the western 
third of the canyons before it is depleted by evaporation, transpiration, and infiltration into the 
underlying alluvium.  Surface, well, and spring waters are sampled routinely and analyzed for 
radionuclides as well as organics (volatiles, semivolatiles, pesticides, herbicides, and 
polychlorinated biphenyls), heavy metals, fluorides, nitrates, carbonates, bicarbonates, silica, 
sodium, magnesium, and conductivity.  Analytical results are published annually by LANL's 
Environmental Assessments and Resource Evaluations Group (ESH-20) (LANL, 1994b).  Copies 
of this publication are submitted annually to the NMED and the U.S. Environmental Protection 
Agency (EPA), Region 6, Administrator. 
 
LANL has one geothermal well at TA-57, the Fenton Hill Geothermal Site, approximately 20 air mi 
west of Los Alamos.  An NPDES-permitted industrial outfall for geothermal discharge is located 
at this site.  This industrial outfall is designated NPDES Serial No. 001.  The Fenton Hill 
Geothermal Site is shown on Map 5 of Revision 1.0 of the TA-55 Part A permit application.  
Locations of all NPDES-permitted outfalls within the LANL boundary are provided on Map 4 of 
Revision 1.0 of the TA-55 Part A permit application. 
 
2.1.4Wind Rose [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(v)] 
Surface winds are light at Los Alamos, averaging 7 mi per hour (mph), or 3 meters per second 
(m/s).  Typically, winds are strongest from March through May and weakest in December and 
January.  The strongest winds are generally southwesterly to northwesterly and occur in the 
afternoon or evening.  Night winds are usually west-northwesterly at the western edge of the 
Pajarito Plateau because of persistent cold air drainage down the plateau.  Daytime winds are 
generally southeasterly to southwesterly, caused by upslope and up-valley winds.  Daytime winds 
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are also frequently westerly during the windy season (i.e., March through May). 
 
Mean, annually averaged wind directions are plotted in wind roses at four sites (shown on 
Figures 2-4 and 2-5).  Annually averaged daytime wind roses are depicted on Figure 2-4.  
Nighttime wind roses are shown on Figure 2-5.  Day and night are defined by the times of sunrise 
and sunset.  A wind rose is a circle with bars extending from the center, representing the direction 
from which the wind blows.  The length of each bar is proportional to the wind-direction 
frequency.  Each direction is 1 of 16 primary compass points (e.g., N, NNE) and is centered on a 
22.5-degree-wide sector.  The wind directions were taken at a height above ground of about 36 ft 
(11 meters [m]) at four stations:  TA-6; TA-49; TA-53; and TA-54/White Rock.  The wind 
direction at 300 ft (92 m) is also given for TA-6.  The wind rose for this height is in the far 
upper-left corner of Figures 2-4 and 2-5.  The numbers in the center of each wind rose represent 
the percent frequency of calm winds (i.e., winds less than 1 mph).  Conditions at TA-55 are 
expected to most closely resemble those observed at TA-6, because TA-55 is located 
immediately adjacent to and east of TA-6. 
 
Los Alamos surface winds often vary dramatically with time of day, location, and height above 
ground because of the complex terrain.  On sunny days, thermally driven (convective) upslope 
winds develop over the Pajarito Plateau.  Upslope winds are generally light, less than 6 mph 
(3 m/s).  Winds usually become more south-southwesterly and southerly at locations toward the 
Rio Grande Valley, where a larger-scale, thermally driven up-valley wind predominates. 
 
When sky conditions are clear and large-scale winds are light, locally produced winds reverse at 
night.  At sunset, shallow drainage winds from the north to the northwest flow down the plateau, 
especially near the Jemez Mountains and in other areas with a greater slope.  These winds can 
reach speeds of 6 to 8 mph (3 to 3.5 m/s). 
 
2.1.5Land Use [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iv)] 
Los Alamos County, an incorporated county, encompasses several residential areas.  The 
residential areas located closest to LANL are Los Alamos, located just north of LANL; White Rock, 
located east-southeast of LANL; and a trailer park within TA-61, which is located near the 
north-central boundary of LANL.  According to 1992 University of New Mexico Bureau of 
Business and Economic Research data, the total population of Los Alamos County is 
approximately 18,200.  Most of Los Alamos County, as well as adjoining portions of neighboring 
Sandoval, Rio Arriba, and Santa Fe Counties, is undeveloped.  The only significant developments 
in Los Alamos County are the LANL facilities and the associated residential and commercial 
areas.  Large tracts of land in the Jemez Mountains, west of LANL in Los Alamos County, are 
held by the U.S. Forest Service (i.e., Santa Fe National Forest) and the National Park Service 
(i.e., Bandelier National Monument) (Figure 2-1).  This land is largely covered by piñon and 
ponderosa pine, juniper, fir, and aspen forests.  Horticulture in the vicinity of LANL is limited to 
home gardens.  In the river valleys to the east, agriculture is limited to the cultivation of relatively 
small irrigated plots.  Primary crops are corn, chili, tree fruits, and alfalfa. 
 
2.2LOCATION INFORMATION 
2.2.1Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1, 

Subpart V, 264.18(a)] 
TA-55 is in compliance with the seismic standards of 20 NMAC 4.1, Subpart IX, 270.14(b)(11), 
revised November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.18(a), revised November 1, 1995.  
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A geologic field investigation, which consisted of exploratory trenching, was conducted within 
3,000 ft of TA-55-4 and TA-55-185 during the fall of 1992 and summer of 1993.  Based on trench 
stratigraphy, no evidence of Holocene faulting was observed (Woodward-Clyde Federal Services, 
1995). 
 
2.2.2Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii) and 270.14(b)(19)(ii)] 
In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii), revised November 1, 1995, the 
hazardous and mixed waste units addressed in this permit application are not located within the 
100-year floodplain boundary.  As required in "Module VIII:  Special Conditions Pursuant to the 
1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, 
EPA I.D. NM0890010515" (EPA, 1990; EPA, 1994a), LANL has mapped all 100-year floodplain 
boundaries within the LANL complex. 
 
A report was published documenting the floodplain mapping procedures (McLin, 1992).  This 
report is included as Appendix A.  A LANL-wide 100-year floodplain map is provided on page 36 
of that report.  Individual floodplain boundary location maps are being finalized that will 
supplement the floodplain report.  The floodplain boundary maps will reside on LANL's 
computer-based Autometric Geographic Information System—Mapping Overlay Statistical 
System, a graphic information system database. 
 
2.2.3Soils 
A comprehensive soil survey of Los Alamos County was prepared by Nyhan et al. (1978).  This 
soil survey classifies the soils according to the soil series, soil type, and soil phase. 
 
The principal parent materials of about 95 percent of the Los Alamos County soils are Bandelier 
Tuff, volcanic rocks of the Tschicoma Formation, volcaniclastic sedimentary rocks of the 
Puye Formation, basaltic rocks of Chino Mesa, and remnants of the El Cajete pumice.  The 
remaining five percent of the soils were formed from colluvium, alluvium, andesitic rocks of the 
Paliza Canyon Formation, Cerro Rubio quartz latites, and tuffs associated with sediments of Cerro 
Toledo rhyolite.  Textures of these soils range from very fine sandy loams (SM) and clay loams 
(CL) to gravelly, SM and stony, silty CL. 
 
The soils at TA-55 are Carjo and Tocal series soils.  The Carjo series consists of moderately 
deep, well-drained soils that formed in material weathered from tuff.  The Carjo soil is classified in 
the Unified Soil Classification System (USCS) as clay-loam, loam (CL-ML).  The top layer of the 
Carjo series consists of a grayish brown loam (ML), or very fine SM, approximately 10 centimeters 
(cm) thick.  The subsoil is a brown to reddish brown CL and clay (CH) approximately 40 cm thick. 
 The substratum, approximately 10 cm thick, is a light brown, very fine SM (Figure 2-7).  
Permeability rates range from 1.5 to 5.0 cm per hour (cm/hr) in the top layers to 0.15 to 5.0 cm/hr 
in the lower layers.  The shrink-swell potential is low in the top and bottom layers and moderate in 
the middle layers.  Available water holding capacity ranges from 0.14 to 0.21 cm per cm (cm/cm), 
and the soil pH is 6.3 to 7.8.  Native vegetation for this soil type is mainly blue and black grama 
and ponderosa pine (Nyhan et al., 1978). 
 
The Tocal series consists of very shallow to shallow, well-drained soils that formed in material 
weathered from tuff on gently to moderately sloping mesa tops.  The Tocal soil is classified in the 
USCS as very fine SM.  The top layer of the Tocal series consists of a grayish brown, very fine 
SM, SM, or ML, approximately 10 cm thick.  The subsoil is a reddish brown CL or CH, 
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approximately 15 cm thick.  The substratum is a light brown silt ML, about 5 cm thick (Figure 2-8). 
 Permeability rates range from 1.5 to 15 cm/hr in the upper layers to 0.5 to 5 cm/hr in the lower 
layers.  The shrink-swell potential is low in the upper layers, moderate in the middle layers, and 
low in the lower layers.  Available water holding capacity ranges from 0.11 to 0.21 cm/cm, and 
the soil pH is 6.6 to 7.3.  Native vegetation for this soil type is mainly ponderosa pine, mountain 
mahogany, and Kentucky bluegrass (Nyhan et al., 1978). 
 
2.2.4Geology 
2.2.4.1Regional Geology 
The discussions of the regional geology, stratigraphy, structural geology, and ground water were 
extracted primarily from LANL's "Installation Work Plan for Environmental Restoration" (IWP) 
(LANL, 1993b).  The IWP has been prepared in accordance with the Hazardous and Solid Waste 
Amendments Module VIII requirements of LANL's Hazardous Waste Facility Permit (New Mexico 
Environmental Improvement Division, 1989).  One of the major components of the IWP is an 
installation description that provides information on current environmental conditions at LANL.  
The IWP is updated annually and submitted to the NMED. 
 
LANL is located on the Pajarito Plateau along the eastern flank of the Jemez Mountains, which 
are part of the Jemez volcanic field.  The Jemez volcanic field consists of approximately 
432 cubic mi of volcanic rocks that cover an area of over 30 mi east to west and 50 mi north to 
south.  The volcanic rocks were erupted from numerous vents, including a large multistage 
caldera (Gardner et al., 1986).  The Jemez volcanic field (Figure 2-9) is located at the intersection 
of the Jemez lineament and the Rio Grande rift (Aldrich, 1986). 
 
About 1.5 and 1.13 million years ago, respectively, two major volcanic eruptions in the Jemez 
Mountains produced widespread and voluminous ash-flow sheets.  These ash-flow sheets are 
the Otowi and Tshirege Members of the Bandelier Tuff (Smith and Bailey, 1966; Spell et al., 
1990).  The Pajarito Plateau morphology is dominated by a gently eastward-sloping surface 
dissected by numerous steep-sided canyons.  The Otowi and Tshirege Members of the Bandelier 
Tuff were erupted concomitantly with the collapse of the Toledo and Valles calderas, respectively. 
 Volcanism continued after the formation of the calderas, as evidenced by the extrusion of domes 
along ring fractures.  The El Cajete pumice and Banco Bonito rhyolite flow comprise the latest 
eruption in the Jemez Mountains.  This eruption occurred about 130,000 years ago (Gardner et 
al., 1986; Self et al., 1988).  Solfataric and hot spring activity continue as vestiges of volcanic 
activity today, both within and outside of the Valles caldera (Goff et al., 1989). 
 
The Pajarito Plateau is located in the western part of the Española basin of the Rio Grande rift, a 
major tectonic feature of the western United States.  The eastern margin of the Española basin 
lacks distinct major faults, but faults of major vertical offset may exist within Precambrian rocks of 
the Sangre de Cristo uplift (Vernon and Riecker, 1989; Biehler et al., 1991).  A prominent zone of 
major faults, which cuts Miocene to Quaternary rocks of the Jemez volcanic field, characterizes 
the western margin of the Española basin (Smith et al., 1970; Gardner and Goff, 1984; Goff et al., 
1990).  The location and development of the Jemez volcanic field was strongly influenced by 
these border faults (Gardner and Goff, 1984; Gardner et al., 1986). 
 
Rocks exposed around the margins of and underlying the Española basin were deposited prior to 
the development of the Rio Grande rift.  These rocks consist of Mississippian to Permian marine 
limestones, sandstones, and shales; Mesozoic marine to terrestrial sandstones and shales; and 
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Eocene sandstones, shales, and freshwater limestones.  Precambrian quartzite, granitic gneiss 
and schist, and greenstone are exposed in the cores of the flanking Sangre de Cristo, Nacimiento, 
and Brazos uplifts (Kelley, 1978) (Figure 2-9).  Earliest sediments deposited in the Española 
basin are those of the Tertiary Abiquiu, Picuris, and Los Piños Formations.  These formations 
consist of tuffaceous sandstones and volcaniclastic conglomerates derived largely from volcanic 
highlands to the north and northeast.  They range in age from about 28 to 17 million years old 
(Baldridge et al., 1980; May, 1984; Ingersoll et al., 1990). 
 
2.2.4.2Site-Specific Geology 
TA-55 is located in the central part of the Pajarito Plateau (Figure 2-10), which forms an apron of 
volcanic and sedimentary rocks around the eastern flanks of the Jemez Mountains.  The plateau 
is aligned approximately north-south and is about 20 to 25 mi long and 5 to 10 mi wide.  It is 
bounded on the east by White Rock Canyon (which contains the Rio Grande), on the north and 
northeast by the Puye escarpment, and on the west by Sierra de los Valles.  The Pajarito Plateau 
slopes gently eastward from an elevation of about 7,500 ft near the mountains toward the 
Rio Grande, where it terminates at an elevation of about 5,400 ft in steep slopes and cliffs formed 
by downcutting of the river.  The plateau has been dissected into a number of narrow mesas by 
southeastward-trending streams.  The stratigraphy and structural features of the Pajarito Plateau 
are described in the following sections. 
 
2.2.4.2.1Stratigraphy 
The mesas of the Pajarito Plateau, comprised primarily of Bandelier Tuff, are covered by a veneer 
of soils and alluvial deposits and are underlain by a sequence of sedimentary and volcanic rocks 
typical of a terrain produced by concurrent sedimentation and volcanism (Figure 2-11).  The 
oldest unit exposed around the margins of the Pajarito Plateau and penetrated by water-supply 
wells is the Miocene and early Pliocene age Santa Fe Group.  The Santa Fe in this area is a thick 
series of terrestrial conglomerates, sandstones, and mudstones, with minor limestones, 
evaporites, volcanic tuffs, and intercalated basalts.  Most production from water wells at 
Los Alamos is from the Santa Fe Group (Griggs and Hem, 1964; Purtymun, 1984).  Sedimentary 
rocks usually dominate the Santa Fe, although basalts constitute up to 45 percent of the section 
penetrated by water-supply wells at LANL (Purtymun et al., 1984).  In the Española basin and 
underlying the northern part of Los Alamos County, the Santa Fe is subdivided into two 
formations, the Tesuque and the Chamita.  Several members of the Tesuque and Chamita 
Formations reflect the diversity of the coalesced alluvial fans deposited in the Española basin 
(Galusha and Blick, 1971; Ingersoll et al., 1990).  Early investigators inferred that all Santa Fe 
rocks exposed around the flanks of the Pajarito Plateau and intersected by water-supply wells 
beneath the plateau belonged to the Tesuque Formation, although more recent investigations 
suggest that some of the upper Santa Fe is Chamita Formation (Turbeville et al., 1989). 
 
Interfingering with the Santa Fe Group are the volcanic rocks of the Tschicoma Formation.  This 
formation consists of a sequence of dacitic domes and lavas that were erupted from vents in the 
central to northeastern Jemez Mountains between about 7 and 3 million years ago (Gardner et al., 
1986).  These volcanic rocks outcrop extensively in the mountains immediately west of LANL.  
They are reported in the subsurface beneath the western and southern part of the LANL boundary 
(Weir and Purtymun, 1962; Griggs and Hem, 1964; Dransfield and Gardner, 1985). 
 
Overlying the Santa Fe Group and interfingering with the Tschicoma Formation are the rocks of 
the Puye Formation.  The Puye consists of a Pliocene-to-Pleistocene fanglomerate that was shed 
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eastward from Tschicoma volcanic centers in the northeastern Jemez volcanic field between 
about 4 and 1.7 million years ago.  Earlier workers (e.g., Griggs and Hem, 1964) included the 
Totavi Lentil, now considered a separate formation, as part of the Puye.  Most of the Puye 
conglomerates contain cobbles of dacite and andesite in a volcanic sand matrix.  The Puye 
includes stream-flow deposits, debris-flow deposits, volcanic-ash and block-flow deposits, and 
ash-fall and pumice-fall deposits (Waresback and Turbeville, 1990).  It is best exposed north of 
LANL; however, lithologically similar rocks have been penetrated in drill holes as far south as 
Frijoles Mesa (Weir and Purtymun, 1962; Dransfield and Gardner, 1985).  The Puye is 
interstratified with basalts of the Cerros del Rio volcanic field under parts of LANL.  In Los Alamos 
water-supply wells, the top of the main aquifer is usually within the Puye. 
 
Immediately beneath the fanglomerates of the Puye Formation and unconformably overlying the 
Santa Fe Group is a section of poorly consolidated fluvial gravels.  Griggs originally named this 
unit the Totavi Lentil of the Puye Formation (Griggs and Hem, 1964).  The gravels contain clasts 
that differ lithologically from those in the Puye, including abundant well-rounded cobbles and 
boulders of quartzite, granite, and pegmatite that record a source area distant from the Jemez 
Mountains.  This unit probably represents axial channel gravels of an ancestral Rio Grande.  
Waresback and Turbeville (1990) redefined these fluvial gravels as a separate formation, the 
Totavi Formation.  The Totavi includes lacustrine sediments that are complexly interstratified with 
the upper Puye Formation.  The Totavi was reported in some water-supply wells beneath LANL 
between the Santa Fe and the Puye, occurring at lower elevations in the eastern wells (Cooper et 
al., 1965; Purtymun et al., 1983; Purtymun et al., 1984).  The presence of the Totavi at these 
levels suggests that river gravels of the Rio Grande were deposited on erosional surfaces.  This 
setting is analogous to Quaternary terraces of the Rio Grande in the Española basin described by 
Dethier et al. (1988) before deposition of the Puye fans, which unconformably overlie older 
formations. 
 
Overlying and interfingering the Totavi and Puye Formations are the basaltic flows, breccias, and 
scoria of the Cerros del Rio basalts.  This formation occurs in the subsurface beneath much of 
the Pajarito Plateau (Dransfield and Gardner, 1985) and outcrops in the east and southeast parts 
of Los Alamos County (Griggs and Hem, 1964).  These volcanic rocks are associated with the 
Pliocene-to-Pleistocene Cerros del Rio basalt field, east of the Rio Grande.  Rocks from this field 
have been dated at 4.6 to 2.0 million years old (Gardner et al., 1986), and the youngest lava flows 
occurred between 1.5 and 1.13 million years ago.  Part of this volcanic field is also known as the 
basaltic rocks of Chino Mesa (Griggs and Hem, 1964).  The top of the main aquifer beneath 
LANL is locally within this section of basaltic rocks. 
 
In the subsurface beneath much of the Pajarito Plateau and in outcrops in many of the canyons, 
the Otowi Member of the Bandelier Tuff underlies the Tshirege Member (Griggs and Hem, 1964).  
The Otowi Member is mostly a nonwelded ash-flow tuff (ignimbrite) that was erupted from the 
Jemez Mountains approximately 1.5 million years ago (Spell et al., 1990).  It is highly porous, 
poorly indurated, and composed of multiple flow units.  Cooling joints are typically absent in 
outcrops because of relatively low emplacement temperatures and the lack of induration.  
Generally the Guaje Pumice Bed occurs at the base of the Otowi Member.  The Guaje consists 
of sorted pumice fragments that average from 0.8 to 1.6 in. in size (Crowe et al., 1978).  An 
interbedded sequence of rhyolitic tuffs and sediments commonly occurs between the Otowi and 
Tshirege Members of the Bandelier Tuff.  The rhyolitic tuffs were erupted between 1.5 and 
1.2 million years ago, predominantly from the Cerro Toledo domes in the northeastern Jemez 
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Mountains (Heiken et al., 1986).  Beneath the Pajarito Plateau, the sediments are epiclastic 
sands and sandy gravels that lithologically resemble Puye Formation fanglomerates.  Deposits in 
this interval at LANL have sometimes been referred to as "Tsankawi pumice" or the "Tsankawi 
member." 
 
The Tshirege Member of the Bandelier Tuff is the most widespread rock unit on the 
Pajarito Plateau (Griggs and Hem, 1964).  The Tshirege was erupted from the Valles caldera 
about 1.13 million years ago (Spell et al., 1990).  It is composed of multiple flow units of 
crystal-rich ignimbrite, which display significant variations in welding and alteration, both in a single 
stratigraphic section and with varying distance from the caldera.  To the west, individual units 
tend to be thicker and more welded.  Flow units are locally separated by volcanic surge deposits 
of well-sorted, fine-grained, cross-bedded crystal and pumice fragments.  Vapor-phase alteration 
occurs in much of this unit.  Often the base of the Tshirege is marked by 1.5 to 10 ft of bedded, 
unconsolidated, pumice-rich ash-fall tuff of Tsankawi pumice (Bailey et al., 1969; Crowe et al., 
1978).  In ash-flow tuffs, cooling joint spacing varies primarily with the thickness of the unit, 
emplacement temperature, substrate temperature, and topography.  Joint density tends to be 
greatest in welded tuff and least in nonwelded tuff.  Hydraulic conductivities are generally 
greatest in the fractured, welded parts of ash flow tuffs and least in the nonwelded parts (Crowe et 
al., 1978). 
 
2.2.4.2.2Structural Geology 
The Pajarito fault system forms the western margin of the Española basin.  This fault system 
exhibits Holocene movement and historic seismicity (Gardner and House, 1987; Gardner et al., 
1990).  The fault system is made up of over 65 mi of mapped fault traces.  It connects with 
regional structures that extend at least as far as Cochiti to the south and Taos to the northeast 
(Gardner and House, 1987). 
 
Within Los Alamos County, the Pajarito fault system consists of a number of active or potentially 
active faults, including the Pajarito, Rendija Canyon, and Guaje Mountain faults (Figure 2-12).  
The Pajarito fault is a zone of faulting that is greater than 0.25 mi wide.  Its major scarp forms the 
western boundary of LANL.  Near the southwestern corner of LANL's boundary, the major scarp 
of the Pajarito fault is over 410 ft high in rocks about 1 million years old.  Movement on this fault 
is normal-oblique.  The eastern side of the fault is relatively downdropped.  Where exposed 
north of Los Alamos Canyon, the Rendija Canyon and Guaje Mountain faults are characterized by 
zones of gouge and breccia ranging from 100 to 150 ft wide.  The Rendija Canyon and 
Guaje Mountain faults produce visible offsets of stratigraphic horizons; both are dominantly 
normal-oblique faults whose west sides are downdropped.  Some strike-slip movements on the 
Guaje Mountain fault have been noted (Wachs et al., 1988; Aldrich and Dethier, 1990; Gardner et 
al., 1990).  The youngest movements on the Guaje Mountain fault have been constrained 
between roughly 4,000 and 6,000 years (Gardner et al., 1990).  Displacement on the Guaje 
Mountain and Rendija Canyon faults apparently decreases south of Los Alamos Canyon, where 
narrow zones of faulting are replaced by over 300-ft-wide zones of intense brecciation and 
fracturing superimposed on the network of cooling joints in the Bandelier Tuff (Vaniman and 
Wohletz, 1990). 
 
A variety of data have been integrated to produce structure contour and paleogeologic maps of 
the pre-Bandelier Tuff surface beneath the Pajarito Plateau (Dransfield and Gardner, 1985).  
These maps indicate that subsurface rock units are cut by a series of down-to-the-west normal 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 2-13 

faults.  However, the overlying Bandelier Tuff is not obviously displaced by these buried faults.  
Detailed fracture studies have shown that fracture abundances and apertures increase in the 
Bandelier Tuff over some of the buried fault projections (Vaniman and Wohletz, 1990). 
 
2.2.5Ground Water 
In the Los Alamos area, ground water occurs in three modes:  (1) water in shallow alluvium in 
some of the larger canyons, (2) as perched water (a ground-water body above a less permeable 
layer that separates it from the underlying main aquifer by an unsaturated zone), and (3) the main 
aquifer of the Los Alamos area. 
 
Alluvium in canyons that head on the Pajarito Plateau is relatively fine-grained and consists of 
clays, silts, sands, and gravels derived from the Bandelier Tuff.  Saturated hydraulic conductivity 
of the alluvium ranges from 10-2 cm per second (cm/s) for sand to 10-4 cm/s for silty sand (Abeele 
et al., 1981).  Ephemeral runoff in some canyons infiltrates the alluvium until downward 
movement is impeded by the less permeable tuff and sediments.  The impeded movement 
results in a buildup of a shallow alluvial ground-water body.  The horizontal and vertical extent of 
the alluvial water is controlled primarily through depletion by evapotranspiration and by limited 
movement into the underlying rocks (Purtymun et al., 1977).  The limited saturated thickness and 
extent of the alluvial ground water preclude its use as a viable source of municipal and industrial 
supply to LANL and the surrounding community. 
 
Perched ground-water bodies occur at intermediate depths in the conglomerates and basalts 
beneath the alluvium in portions of Pueblo, Los Alamos, and Sandia Canyons.  Depth to perched 
water ranges from about 90 ft in the midreach of Pueblo Canyon to about 450 ft in lower Sandia 
Canyon.  Water from the Pueblo Canyon perched aquifer discharges at Basalt Spring in lower 
Los Alamos Canyon.  Recent tritium measurements of intermediate depth perched ground water 
from four locations in Pueblo and Los Alamos Canyons indicate that recharge to these depths has 
occurred during the last several decades (Gallaher, 1995). 
 
The only aquifer of the Pajarito Plateau capable of providing a large-scale municipal and industrial 
water supply is in rocks of the Santa Fe Group and Puye Formation.  The upper surface of this 
main aquifer rises westward from the Rio Grande through the Santa Fe and into the lower part of 
the Puye beneath the central and western parts of the plateau (Figure 2-11).  The exact source of 
recharge to the main aquifer is unknown.  Three sources of recharge have been suggested by 
Cushman (1965):  infiltration of runoff in canyons, underflow from the Valles caldera through the 
Tschicoma Formation, and infiltration on mesas.  A large quantity of hydrologic, structural, and 
geochemical data indicate, however, that the caldera may not serve as an appreciable source of 
recharge to the main aquifer (Conover et al., 1963; Griggs and Hem, 1964; Goff, 1991).  
Furthermore, natural recharge through undisturbed Bandelier Tuff on the mesa tops is believed to 
be insignificant (Purtymun and Kennedy, 1971; Kearl et al., 1986).  Limited data exist to support 
an evaluation of canyon runoff and alluvial water as a recharge source.  Recent work using 
tritium and carbon-14 as hydrologic tracers indicates that some downward movement of moisture 
occurs beneath the canyons (LANL, 1993b; LANL, 1994b) and that some recharge has occurred 
at three locations (i.e., Los Alamos, Mortandad, and Pueblo Canyons) over the last four decades 
(Gallaher, 1995).  Investigations are continuing to further evaluate the possible pathways for 
tritium movement toward the main aquifer.  Water-level elevations suggest that ground water 
flows from the Jemez Mountains east and east-southeast toward the Rio Grande, where a part is 
discharged into the river through seeps and springs (Purtymun et al., 1980) (Figure 2-13).  It is 
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inferred that major recharge occurs from the west because the piezometric surface slopes 
downward to the east.  The ground-water flow rate ranges from 20 ft per year (ft/yr) in the 
Tesuque Formation to 345 ft/year in the more permeable Puye (Purtymun, 1984). 
 
Figure 2-13 shows contours drawn to depict the piezometric surface of the main aquifer.  The 
hydraulic gradient of the aquifer averages about 60 to 80 ft per mi (ft/mi) within the Puye but 
increases to 80 to 100 ft/mi along the eastern edge of the plateau as the water enters the 
Santa Fe.  The depth to the water table under LANL ranges from about 600 to 1,200 ft.  The 
wells in the main aquifer near the Rio Grande exhibit artesian conditions. 
 
As expected, wells completed in the high permeability sediments and volcanics of the Santa Fe 
Group and Puye Formation are very productive.  Wells located in the eastern well field, which 
penetrates about 1,600 ft of the fine-grained sediments of the Santa Fe, yield an average of 
500 gallons per minute (gal/min), with a specific capacity of 8 gallons per minute per foot 
(gal/min/ft) of drawdown.  Wells in the central part of the plateau, which are completed in the 
Puye and in the coarser sediments of the Santa Fe, are higher yielding and average 
1,000 gal/min, with a specific capacity of about 35 gal/min/ft of drawdown. 
 
Water-balance calculations for the area of LANL indicate that the annual evapotranspiration rate 
exceeds the annual precipitation rate.  Additionally, field investigations have shown that infiltration 
of precipitation into the Bandelier Tuff is essentially zero.  At depths below 10 ft, the volumetric 
moisture content of the tuff at LANL varies from about 4 to 6 percent on the mesas and from 
approximately 6 percent to saturation in the canyons with perched aquifers.  In canyons where no 
perched aquifers are present, the volumetric moisture content of the tuff at depths below 10 ft 
ranges from about 4 to 10 percent.  If sufficient moisture is present to permit migration of 
moisture, unsaturated flow would be the predominant mechanism of movement in the Bandelier 
Tuff.  If insufficient moisture is present, vapor phase transport appears to be the predominant 
mechanism of movement.  Additional information on Los Alamos ground-water and vadose zone 
characteristics is presented in "Hydrogeologic Assessment of Technical Area 54, Areas G and L, 
Los Alamos National Laboratory" (IT, 1987) and in the IWP (LANL, 1993b). 
 
Ground-Water Monitoring [20 NMAC 4.1, Subpart IX, 270.14(c) and 20 NMAC 4.1, Subpart V, 
264.90(a)] 

Requirements for ground-water monitoring and protection specified in 20 NMAC 4.1, Subpart IX, 
270.14(c), revised November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.90(a), revised 
November 1, 1995, apply to owners and operators of the following "regulated units" only:  surface 
impoundments, waste piles, land treatment units, and landfills.  This permit application addresses 
container storage areas, storage tank systems, and a cementation unit, which are not regulated 
units subject to 20 NMAC 4.1, Subpart IX, 270.14(c), revised November 1, 1995. 
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2.3TRAFFIC PATTERNS [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 
2.3.1General 
The rugged topography of alternating mesas and canyons present at LANL limits traffic circulation 
to only a few major arterial roads.  A total of 85 mi of paved roads are present within LANL 
(Pan Am World Services Inc., 1986).  The major roads are shown on Figure 2-14.  There are 
19 mi of highway, 22 mi of TA access roads, and 44 mi of roads in LANL's TAs. 
 
The main access route to LANL is State Road 502; the majority of traffic to LANL approaches 
from the east on this road.  Alternate access routes are available from the south on State 
Roads 4 (NM 4) and 501 (West Jemez Road). 
 
The pattern of east-west trending canyons at LANL prohibits north-south automobile travel in 
nearly all portions of LANL, with the exception of Diamond Drive.  Los Alamos Canyon is 
spanned at Diamond Drive by an 820-ft-long steel-arch bridge that was completed in 1951 and 
improved in 1993.  This bridge provides the main access between LANL facilities located on 
either side of Los Alamos Canyon. 
 
Approximately 10,000 people are currently employed at LANL (including full-time, part-time, and 
casual LANL personnel and subcontractors).  Roughly 4,000 people commute to LANL daily from 
communities outside Los Alamos County.  
 
2.3.2Waste Collection Areas 
Hazardous and mixed waste is generated at TAs throughout LANL.  Small quantities of waste are 
generally accumulated in containers at less-than-90-day storage areas or satellite accumulation 
areas and then packed in containers, such as drums, boxes, or crates, for transport, as 
necessary, to permitted storage or treatment areas or to storage or treatment areas operating 
under the requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995.  Bulk liquid 
waste is contained primarily in drums or tanks.  Because hazardous and mixed waste may be 
generated throughout LANL, waste transport may occur on nearly all roads within LANL. 
 
2.3.3Routes of Travel 
Hazardous and/or mixed waste stored and treated at TA-55 is generated at TA-3 and TA-55.  
Hazardous and/or mixed waste is occasionally transported from TA-55 to other areas at LANL 
(e.g., TA-54).  The primary traffic routes that may be used to transport hazardous and mixed 
waste to and from TA-55 include Diamond Drive, Pajarito Road, Pecos Drive, and Mesita del 
Buey Road (Figures 2-6 and 2-14).  Because DOE relies on TA-55 to maintain core capabilities, 
and to develop new technologies as necessary for the processing of nuclear materials (which may 
include the treatment of TRU mixed wastes currently inventoried at other sites within DOE), in the 
future, nuclear material and/or TRU mixed waste may be accepted from off site. 
 
2.3.4Traffic Volumes 
According to a 1991 traffic study, the peak traffic periods are between 7:15 and 8:15 a.m., 12:20 
and 1:20 p.m., and 4:25 and 5:25 p.m. (Los Alamos County, 1991).  The 1991 traffic study was 
limited to the intersection of Diamond Drive and Trinity Drive, just north of TA-3.  Consequently, 
the data presented in the study should reflect the existing traffic conditions in the TA-3 area at 
LANL.  TA-3 will typically have higher vehicular volumes than the rest of LANL; thus, this study 
provides a conservative estimate of facilitywide traffic volumes.  Maps from the cited study 
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depicting vehicular traffic-count movements at the intersection of Diamond and Trinity Drives are 
included in Appendix B.  Based on the 1991 traffic study, the Diamond Drive and Trinity Drive 
intersection had a volume of 2,269 vehicles from 7:15 to 8:15 in the morning and 2,096 from 4:25 
to 5:25 in the afternoon.  The count is biased low for the following reasons:  because the 
northbound traffic from Diamond Drive turning east onto Trinity Drive was not fully tallied during 
this study; and because alternate routes were being used while the Los Alamos Canyon bridge 
was being improved. 
 
Appendix B also includes data from a traffic count conducted at the same intersection in 
September 1992 (Los Alamos County, 1992).  In this count, the traffic volume from 7:15 to 
8:15 a.m. was 3,047 vehicles.  From 4:30 to 5:30 p.m., the volume was 3,313 vehicles.  The 
traffic volumes in the 1992 study were higher than those in the 1991 study because in the 1992 
study, northbound traffic from Diamond Drive turning east onto Trinity Drive was tallied, whereas it 
was not fully tallied in the 1991 study. 
 
2.3.5Traffic Control Signals 
Sitewide traffic flow at LANL is controlled by traffic lights, stop signs, and yield signs.  Traffic 
lights are in place at all major intersections.  Traffic signs are used at "T" intersections throughout 
LANL.  Access to the high-security TAs is controlled by security guards and is restricted to 
vehicles having specific identification.  Only personnel having appropriate security clearance and 
identification or escorted visitors are allowed access to the secured TAs.  Vehicles and personnel 
entering these TAs are subject to periodic search by security personnel. 
 
Traffic control signals within TA-55 include stop signs, posted speed limits, and other traffic and 
pedestrian control signs.  The locations of existing signs at TA-55 are shown on Figure 2-6. 
 
2.3.6Road Load-Bearing Capacity 
Roads at LANL carrying the greatest traffic volumes include Diamond Drive, Pajarito Road, and 
East and West Jemez Roads.  These roads were constructed with a 10-in.-thick base overlain 
with a 5-in.-thick asphaltic concrete surface.  They were designed and built in conformance with 
American Association of State Highway Transportation Officials specification HS-20.  This 
specification is intended to accommodate truck loading capacities of 32,000 pounds per axle.  
Roads within TAs are generally two-lane roads with asphaltic concrete surfaces. 
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 WASTE ANALYSIS PLAN FOR HAZARDOUS AND 
 MIXED WASTE STORAGE AND TREATMENT 
 AT TECHNICAL AREA 55 
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Note to Reviewers: 
This waste analysis plan (WAP) is similar to the "Los Alamos National Laboratory RCRA Waste 
Analysis Plan," Rev. 0.0 (LANL, 1995a), submitted to the New Mexico Environment Department in 
March 1995.  Changes to this WAP will be made to be consistent with responses and resolutions 
to the Notice of Deficiency for the 1995 WAP, when available. 
 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 3-iii 

 LIST OF DEFINITIONS 
 
Acceptable knowledge - A term broadly defined to include process knowledge, supplemental 
waste analysis data, and/or facility records of analysis.  
 
Existing (or currently generated) transuranic (TRU) mixed waste - TRU mixed waste streams 
characterized using Los Alamos National Laboratory's (LANL) Waste Profile Form (WPF) (the 
WPF has been used since May 1991). 
 
Future TRU mixed waste - TRU mixed waste streams that will be characterized through the use 
of both LANL's WPF and a radioactive and mixed waste certification program. 
 
Hazardous waste - The criteria for establishing a waste as a hazardous waste are provided in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, revised 
November 1, 1995.  A waste is considered hazardous if it meets the definition of a solid waste 
described in 20 NMAC 4.1, Subpart II, Part 261.2, revised November 1, 1995; is not exempt from 
regulation; and exhibits one or more of the characteristics described in 20 NMAC 4.1, Subpart II, 
Part 261, Subpart C, revised November 1, 1995, or is listed in 20 NMAC 4.1, Subpart II, Part 261, 
Subpart D, revised November 1, 1995. 
 
Heterogeneous waste - Waste that is of dissimilar or diverse composition. 
 
Homogeneous waste - Waste that is of uniform composition. 
 
Liquid waste - Any waste stream in a liquid physical form. 
 
Low-level liquid mixed waste - Liquid waste that has both a hazardous waste component (see 
definition) and a low-level waste component (see definition). 
 
Low-level solid mixed waste - Solid waste that has both a hazardous waste component and a 
low-level waste component. 
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Low-level waste - Low-level waste is defined in U.S. Department of Energy (DOE) 
Order 5820.2A (DOE, 1988) as "waste that contains radioactivity and is not classified as high-level 
waste, transuranic waste, spent nuclear fuel, or 11(e)(2) by-product material as defined by this 
Order.  Test specimens of fissionable material irradiated for research and development only, and 
not for the production of power or plutonium, may be classified as low-level, provided that the 
concentration of transuranics is less than 100 nanocuries per gram of waste."  By-product 
material, as defined in Section 11(e)(2) of the Atomic Energy Act of 1954, as amended, consists 
of uranium and thorium mill tailings.  Section 11(e)(2) by-product material is not generated at 
LANL. 
 
Mixed waste - Waste that has both a hazardous waste component (see definition) and a 
radioactive waste component. 
 
Process knowledge - Described in 20 NMAC 4.1, Subpart V, 264.13(a)(2), revised November 1, 
1995, as data developed under Subpart II and existing published or documented data on a 
specific hazardous waste or hazardous waste generated from similar processes. 
 
Solid physical form waste - Any waste stream in a solid physical form.  In this document, use of 
the generic term "solid physical form waste" has no additional regulatory meaning. 
 
Solid waste - Any waste stream that meets the definition of a "solid waste" as specified in 
20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995. 
 
TRU mixed waste - Waste that has both a hazardous waste component (see definition) and a 
TRU waste component (see definition). 
 
TRUPACT-II Content (TRUCON) Code - A waste identification system developed by DOE to 
provide a consistent waste description for TRU and TRU mixed waste generated throughout all of 
DOE's facilities.  These codes are intended to assist DOE in establishing the characteristics of 
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TRU and TRU mixed waste to be certified for transportation to the Waste Isolation Pilot Plant. 
 
TRU waste - Waste defined as follows:  "Without regard to source or form, waste that is 
contaminated with alpha-emitting transuranic radionuclides with half-lives greater than 20 years 
and concentrations greater than 100 nanocuries per gram at the time of assay and has atomic 
numbers greater than 92.  Heads of Field Elements can determine that other alpha contaminated 
waste, peculiar to a specific site, must be managed as TRU waste" (DOE, 1988). 
 
Waste Profile Form - A form used by hazardous/mixed waste generators to document waste 
characterization information for each waste stream.  Specific information documented on this 
form may include process knowledge, information from Material Safety Data Sheets, results of 
chemical/physical analysis, and/or any additional information used for acceptable knowledge. 
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 LIST OF REGULATORY REFERENCES AND 
 CORRESPONDING WASTE ANALYSIS PLAN LOCATION 
 

Regulatory Reference 
20 NMAC 4.1a, Subparts 

V, VIII, and IX 

Description of Requirement Location in the Waste 
Analysis Plan 

264.13(a)(1) Analysis information adequate to meet 
20 NMAC 4.1, Subparts V and VIII, revised 
November 1, 1995, storage requirements 

3.2.2, 3.2.3, 3.3.2, 3.3.3, 
3.4.2, 3.4.3, 3.5.2, and 

3.5.3 

264.13(a)(2) Waste analysis data 3.2.3.2, 3.3.3.1, 3.4.3.1, 
and 3.5.3.1 

264.13(a)(3) Repeat analysis 3.2.3.1, 3.2.4, 3.3.4, 3.4.4, 
3.5.3.1, and 3.5.4 

264.13(a)(4) Inspection and analysis after each movement 
of hazardous waste received from off-site 

Not applicable (NA) 

264.13(b) Written waste analysis plan Entire plan 

264.13(b)(1) Parameters and rationale for selection 3.2.2.1, 3.2.2.2, 3.3.2.1, 
3.3.2.2, 3.4.2.1, 3.4.2.2, 

3.5.2.1, 3.5.2.2, and 
Tables 3-2, 3-3, and 3-4 

264.13(b)(2) Test methods 3.1.4, 3.2.3, 3.2.3.3, 
3.2.3.3.1, 3.3.3, 3.3.3.2, 

3.4.3, 3.4.3.2, 3.5.3, 
3.5.3.2, and Tables 3-2, 

3-3, and 3-4 

264.13(b)(3) Representative sample collection method 3.2.3.3, 3.2.3.3.2, 
3.3.3.2.1, 3.3.3.2.2, 
3.4.3.2, and 3.5.3.2 

264.13(b)(4) Frequency for review or repeat of initial 
analysis 

3.2.3.1, 3.4.3.2, 3.5.3.1, 
3.5.3.2, and 3.5.4 

264.13(b)(5) Waste analysis information agreed upon for 
waste sent to off-site facilities 

3.2.3.1, 3.2.3.2, 3.3.3.1, 
3.4.3.1, 3.5.3.1, and 

Figure 3-2 

264.13(b)(6) Additional waste analysis requirements 3.1.5 

264.13(b)(7) Surface impoundments exempted under 
20 NMAC 4.1, Subpart VIII,  268.4(a), revised 
November 1, 1995 

NA 

264.13(c) Inspection and analysis procedures for  
off-site facilities 

NA 

264.13(c)(1) Procedures for identification of each 
movement of waste at off-site facilities 

NA 
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Regulatory Reference 
20 NMAC 4.1a, Subparts 

V, VIII, and IX 

Description of Requirement Location in the Waste 
Analysis Plan 

264.13(c)(2) Sampling method for the waste to be  
identified at off-site facilities 

NA 

264.13(c)(3) For off-site landfills:  procedures to determine 
whether a biodegradable sorbent has been 
added to containers 

NA 

268.7(a) Determination of whether waste is restricted 
from land disposal 

3.1.5.3 

268.7(b) Testing requirements for treatment facilities 3.1.5.3, 3.3.3, 3.3.3.2.1, 
3.3.3.2.2, and 3.3.4 

268.7(b)(1) Testing of treatment residues or extract of the 
waste having concentration-based treatment 
standards specified in 20 NMAC 4.1, Subpart 
VIII, 268.41, revised November 1, 1995 

3.1.5.3 

268.7(b)(2) Testing of treatment residues pursuant to 
20 NMAC 4.1, Subpart VIII, 268.32, revised 
November 1, 1995 

NA 

268.7(b)(3) Testing of treatment residues of waste with 
concentration-based treatment standards 
specified in 20 NMAC 4.1, Subpart VIII, 
268.43, revised November 1, 1995 

3.1.5.3 

268.7(b)(4) Notice requirements 3.1.5.3 and Figure 3-1 

268.7(b)(5) Certification of compliance with 20 NMAC 4.1, 
Subpart VIII, revised November 1, 1995 

3.1.5.3 

268.7(b)(6) Notice and certification requirements for 
treatment facilities that ship treatment residues 
to a different treatment, storage, or disposal 
facility 

3.1.5.3 

268.7(b)(7) Notice requirement for recycling facilities using 
materials in a manner constituting disposal 

NA 

268.7(c)(1) Record-keeping requirements for land disposal 
facilities 

NA 

268.7(c)(2) Testing requirements for land disposal facilities NA 

268.7(d)(1) Notification requirements for excluded  
debris (i.e., pursuant to 20 NMAC 4.1, 

NA 
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Subpart II, 261.3, revised November 1, 1995) 

268.7(d)(2) Updated notification requirements for debris NA 

268.7(d)(3) Documentation and certification  
requirements for debris excluded under 
20 NMAC 4.1, Subpart II, 261.3(e)(1), revised 
November 1, 1995 

NA 

270.14(b)(2) Chemical and physical analyses 3.2.2.1, 3.2.3, 3.2.3.1, 
3.2.3.2, 3.2.3.3, 3.2.3.3.1, 

3.3.2.1, 3.3.3, 3.3.3.1, 
3.3.3.2, 3.4.2.1, 3.4.3, 

3.4.3.1, 3.4.3.2, 3.5.2.1, 
3.5.3, 3.5.3.1, 3.5.3.2, 

Figure 3-2, and 
Tables 3-2, 3-3, and 3-4 

270.14(b)(3) Waste analysis plan Entire plan 
 
aNew Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), revised November 1, 1995, 

which adopts, with a few limited exceptions, Title 40 of the Code of Federal Regulations (40 CFR), Parts 
260–266, Part 268, and Part 270 (1995).  20 NMAC 4.1, Subparts V, VIII, and IX, revised November 1, 
1995, contain regulations equivalent to 40 CFR Parts 264, 268, and 270, respectively. 
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 3.0  WASTE ANALYSIS PLAN FOR HAZARDOUS AND MIXED WASTE 
 STORAGE AND TREATMENT AT TECHNICAL AREA 55 
 
This waste analysis plan (WAP) presents information on the chemical and physical nature of 
hazardous and mixed waste generated and general waste characterization methods used at 
Los Alamos National Laboratory's (LANL) Technical Area (TA) 55.  The waste analysis 
information contained within this WAP is specific to storage and treatment requirements for 
hazardous and mixed waste.  Waste analysis requirements are specified in the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart IX, 270.14(b)(2), revised 
November 1, 1995; in 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995, "General 
Waste Analysis"; and in 20 NMAC 4.1, Subpart VIII, 268.7, revised November 1, 1995, "Waste 
Analysis and Recordkeeping."  The "List of Regulatory References and Corresponding Waste 
Analysis Plan Location" is provided at the front of this section.  The content of this WAP generally 
follows the guidance provided in "Waste Analysis at Facilities that Generate, Treat, Store, and 
Dispose of Hazardous Wastes - A Guidance Manual" (U.S. Environmental Protection Agency 
[EPA], 1994b). 
 
Hazardous waste is defined and regulated by 20 NMAC 4.1, revised November 1, 1995.  Mixed 
waste contains both a hazardous waste component and a radioactive waste component.  This 
WAP addresses hazardous waste, transuranic (TRU) mixed waste, and low-level solid and liquid 
mixed waste (as provided in the List of Definitions) identified as wastewaters and nonwastewaters 
pursuant to land disposal restriction (LDR) regulations specified in 20 NMAC 4.1, Subpart VIII, 
Part 268, revised November 1, 1995. 
 
This WAP is organized as follows.  Section 3.1 addresses general waste analysis requirements 
including a description of the facility and the waste management units; sample handling, 
preservation, and storage requirements; analytical laboratory selection and analytical methods; 
and special procedural requirements (e.g., for ignitable, reactive, and incompatible wastes and for 
compliance with LDR requirements).  Sections 3.2, 3.3, 3.4, and 3.5 address specific waste 
analysis requirements for TRU mixed waste storage, TRU mixed waste treatment, low-level mixed 
waste storage, and hazardous waste storage, respectively.  Specific waste analysis requirements 
include the following: 
 
 •Waste-generating processes and activities 
 •Identification of hazardous or mixed waste managed 
 •Waste parameters 
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 •Waste characterization 
 •Hazardous or mixed waste verification analysis. 

 
3.1GENERAL WASTE ANALYSIS REQUIREMENTS 
General waste analysis requirements applicable to hazardous, TRU mixed, and low-level mixed 
waste types managed at TA-55's storage and treatment units to be permitted are described in the 
following sections. 
 
3.1.1Facility Description 
LANL is located in Los Alamos County in north-central New Mexico.  It is approximately 60 miles 
north-northeast of Albuquerque and 25 miles northwest of Santa Fe.  LANL, which is divided into 
49 TAs, and the associated residential and commercial areas of Los Alamos County are situated 
on the Pajarito Plateau.  The principal missions of LANL include the research, design, 
development, and analysis of weapons components for the nation's nuclear arsenal; supporting 
research programs; energy research and environmental missions; and environmental 
management programs.  LANL is owned by the U.S. Department of Energy (DOE) and is 
operated jointly by DOE and the University of California, DOE's management and operating 
contractor. 
 
TA-55 is a world leader in plutonium processing technology and is the only facility in the United 
States capable of processing numerous actinides in their pure and impure forms as well as 
materials bearing plutonium and other special nuclear materials.  Consequently, TA-55's mission 
is to maintain core capabilities and to develop new technologies, as necessary, for the processing 
of nuclear materials, which may include the treatment of TRU mixed wastes currently inventoried 
at other sites within the DOE complex.  TA-55's expertise in these areas may be required for 
future mixed wastes to be generated at other DOE sites (from activities such as environmental 
restoration and decontamination and decommissioning [D&D]).    Waste streams that may 
require either treatability studies or treatment at TA-55 include, but are not limited to, those wastes 
described in DOE's annual "Mixed Waste Inventory Report."  It is anticipated that this permit 
application may be modified in the future as treatment processes are developed for TRU mixed 
wastes generated at LANL or at other DOE facilities. 
 
3.1.2Description of Hazardous and Mixed Waste Management Units 
The hazardous/mixed waste management units addressed herein are described fully in 
Sections 2.0 and 4.0 of this Part B permit application and in Revision 1.0 of the Technical Area 55 
Part A Permit Application (LANL, 1996), and include the following: 
 
 •Container storage areas for hazardous waste, TRU mixed waste, and low-level mixed waste 

(TA-55, Building 4 [TA-55-4], Basement; Areas 1 through 5) 
 
 •A container storage area for TRU mixed waste (TA-55-4, Basement; Area 6) 
 
 •A container storage area for hazardous waste, TRU mixed waste, and low-level mixed waste 

(TA-55-4, north end of Basement; Area 7) 
 
 •Container storage areas for TRU mixed waste and low-level mixed waste (TA-55-4, Room 

401 [TA-55-4-401], Areas 8 and 9) 
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 •A container storage area for TRU mixed waste and low-level mixed waste (TA-55-4-433, 
Area 10) 

 
 •A container storage area for TRU mixed waste (TA-55-4-432, Area 11) 
 
 •A container storage pad for hazardous waste, TRU mixed waste, and low-level mixed waste 

near TA-55-4 
 
 •A container storage area for hazardous waste, TRU mixed waste, and low-level mixed waste 

(TA-55-185) 
 
 •A storage tank system consisting of glovebox GB-438 and associated ancillary equipment, 

collectively referred to as the "evaporator glovebox storage tank system" (TA-55-4-401) 
 
 •A storage tank system, consisting of five storage tanks and associated ancillary equipment, 

collectively referred to as the "cementation unit storage tank system" (TA-55-4-401) 
 
 •A cementation unit (TA-55-4-401) in glovebox GB-454. 

 
3.1.3Sample Handling, Preservation, and Storage 
Table 3-1 presents requirements regarding sample containers, preservation techniques, and 
holding times associated with sample collection, as specified in the EPA's "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) (EPA, 1994c).  Adherence to 
these requirements will ensure that sampling and analysis meet quality objectives for data. 
 
3.1.4Analytical Laboratory Selection and Analytical Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(2)] 
Analytical laboratories at LANL and/or approved subcontractor laboratories will perform the 
qualitative and quantitative chemical analyses specified in Tables 3-2, 3-3, and 3-4 of this WAP.  
These laboratories must have: 
 
 •The capability of handling hazardous waste and/or radioactive material/waste 
 •A documented comprehensive quality assurance (QA)/quality control (QC) program 
 •Technical analytical expertise 
 •A document control/records management plan 
 •The capability to perform data reduction, validation, and reporting. 

 
The selection and development of analytical testing methods for hazardous and mixed waste 
streams were based on the following considerations: 
 
 •The physical form of the waste 
 
 •Analytes of interest 
 
 •Required detection limits (e.g., regulatory thresholds) 
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 •Information requirements (e.g., verify compliance with LDR treatment standards and waste 

classification). 

 
Collectively, these factors contributed to the selection of the analytical methods specified in 
Tables 3-2, 3-3, and 3-4.  Qualified analytical laboratories at LANL or approved subcontractor 
laboratories that meet the above criteria will analyze hazardous and mixed waste samples for 
Resource Conservation and Recovery Act (RCRA)-regulated hazardous constituents (i.e., volatile 
organic compounds [VOC], semivolatile organic compounds [SVOC], and metals) and 
characteristics1, according to SW-846, or documented equivalent methods. 
 
3.1.5Special Procedural Requirements [20 NMAC 4.1, Subpart V, 264.13(b)(6)] 
Additional waste management requirements specific to ignitable, reactive, and incompatible 
wastes, as well as for compliance with LDR, are described below. 
 
3.1.5.1Procedures for Ignitable and Reactive Wastes 
Specific waste management methods for ignitable and reactive hazardous and mixed wastes are 
implemented pursuant to 20 NMAC 4.1, Subpart V, 264.17, revised November 1, 1995.  These 
waste management methods vary depending on the physical form and type of waste managed.  
TRU mixed waste in Area 6 is stored by mass of radionuclides due to the "as low as reasonably 
achievable" (ALARA) principle, established by the Atomic Energy Act, and because of criticality 
concerns.  Some container storage areas only contain wastes in a solid physical form that 
minimizes the potential for commingling to occur.  To ensure that ignitable and reactive wastes 
are managed safely and properly, their characteristics are identified and documented, the wastes 
are labeled appropriately, and the waste types are physically segregated within each container 
storage area.  Currently, the mixed waste storage tank systems and the cementation unit do not 
manage ignitable or reactive mixed waste. 
 
3.1.5.2Procedures for Incompatible Wastes 
Pursuant to 20 NMAC 4.1 Subpart V, 264.17, revised November 1, 1995, specific waste 
management procedures for incompatible wastes are described as follows.  By utilizing the 
information provided by the generator, incompatible wastes are identified, segregated, and 
separated by distance or by secondary containment where appropriate.  Containers storing 
hazardous and mixed wastes are segregated according to the following compatibility group 
scheme:  (1) flammables/ignitables; (2) oxidizers; (3) corrosive acids; (4) reactives (those reactive 
with water); (5) corrosive bases; (6) other reactives; and (7) other wastes.  TRU mixed waste in 
Area 6 is stored by mass of radionuclides due to the ALARA principle and because of criticality 
concerns.  Waste contained within the mixed waste storage tank systems is generated from a 
single administratively-controlled process and thereby is not expected to be incompatible.  This 

                                            
1Use of the terms "RCRA-regulated hazardous constituents and characteristics," "RCRA-regulated metals," 
"RCRA-regulated VOCs," "RCRA-regulated SVOCs," "RCRA F-listed and/or K-listed waste," and "RCRA 
P-listed and U-listed waste" refers to hazardous waste or hazardous constituents as defined in 20 NMAC 4.1, 
Subpart II, Part 261, revised November 1, 1995. 
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same waste stream (i.e., evaporator bottoms solutions) is the only mixed waste stream routinely 
treated in the cementation unit, which is also administratively-controlled.  These procedures 
ensure that incompatible wastes will not mix in the event of a release while in storage or will not 
commingle during other waste management activities. 
 
3.1.5.3Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, Subpart VIII, 

268.7(a), 268.7(b)(1), (3), (4), and (5) and 268.9(b), (c), and (d)] 
In accordance with LDR requirements, waste shipped off site may need to be analyzed to 
determine whether it meets the applicable LDR treatment standards in 20 NMAC 4.1, Subpart VIII, 
Part 268, Subpart D, revised November 1, 1995.  Treatment standards are expressed in two 
ways: 
 
 •As constituent concentrations in the waste (from either an extract of the waste,  as 

determined by the toxicity characteristic leaching procedure (TCLP), or from the total 
volume of the waste referred to as total waste analysis) 

 
 •As specified treatment technologies. 

 
If, (1) it is known whether the waste meets applicable LDR treatment standards based on 
acceptable knowledge, or (2) the waste is transported to a permitted hazardous waste 
management facility operating in conformance with a no-migration determination pursuant to 
20 NMAC 4.1, Subpart VIII, 268.6, revised November 1, 1995, then sampling and analysis to 
certify LDR compliance are not necessary for the affected waste.  Sampling and analysis are 
conducted in accordance with 20 NMAC 4.1, Subpart VIII, Part 268, revised November 1, 1995, 
only to certify that the waste meets LDR treatment standards.  Each waste for which a treatment 
standard has been established is evaluated for the applicable parameters in 20 NMAC 4.1, 
Subpart VIII, Part 268, Subpart D, revised November 1, 1995.  All analytical results completed in 
support of LDR requirements are retained within TA-55's operating record.  Hazardous wastes 
and low-level mixed wastes that do not meet the applicable treatment standards may be sent to a 
permitted off-site treatment facility.  LDR notifications, with information required under 20 NMAC 
4.1, Subpart VIII, 268.7 and 268.9, revised November 1, 1995, are supplied for every shipment of 
waste sent to an off-site treatment facility.  Additional data for the waste stream (e.g., Waste 
Profile Form [WPF], analytical data) may be required by the designated treatment facility in 
addition to the LDR notification.  LDR determinations are documented on LANL's Land Disposal 
Restrictions Notification Form (Figure 3-1), or a similar form if this form is revised. 
 
3.2WASTE ANALYSIS REQUIREMENTS FOR THE STORAGE OF TRU MIXED WASTE 
Specific waste analysis requirements for the storage of TRU mixed waste are provided in the 
following sections. 
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3.2.1Facility Waste-Generating Processes, Activities, and Identification of TRU Mixed Wastes 
Stored 

TRU mixed waste currently in storage at TA-55 is generated primarily during research and 
development (R&D) activities, processing and recovery operations, D&D projects, and general 
facility operations.  Additional information on TRU mixed waste-generating processes is provided 
in Section 3.2.1.1. 
 
For waste characterization purposes, TRU mixed waste at LANL has been subdivided into groups 
based on the timeframe for generation of the waste:  existing (or currently generated) and future. 
 These groups are defined in the List of Definitions.  In addition to grouping TRU mixed waste 
based on the time of generation, TRU mixed waste streams at TA-55 are divided into two broad 
categories referred to as matrix parameter codes, which are used to define waste characterization 
groupings for the Federal Facilities Compliance Act.  These matrix parameter codes are based 
upon the physical and chemical forms of the waste and are identified as follows: 
 
 •Matrix Parameter Code S3000 - homogeneous solids 
 •Matrix Parameter Code S5000 - debris wastes. 

 
Matrix parameter code descriptions are provided in "DOE Waste Treatability Group Guidance" 
(DOE, 1995a).  Sampling and analytical procedures, discussed in Section 3.2.3.3, are based on 
the physical characteristics of these broad categories. 
 
Matrix parameter codes are applied to TRU mixed waste streams as a general categorization 
scheme to distinguish waste types.  An additional waste identification system is used for 
supplementary purposes as part of waste management operations for TRU mixed waste 
generated at TA-55.  Table 3-5 cross references the matrix parameter codes with the waste 
identification system, known as the TRUPACT-II Content (TRUCON) Code system, described 
below. 
 
TRUCON codes were developed by DOE to provide a consistent waste description for TRU and 
TRU mixed waste generated throughout all of DOE's facilities.  The TRUCON codes are intended 
to assist DOE in establishing the characteristics of TRU and TRU mixed waste to be certified for 
transportation to the Waste Isolation Pilot Plant (WIPP).  LANL TRUCON codes consist of a 
three-digit number preceded by the letters "LA" and are followed by a letter that further defines the 
waste packaging, source, or waste type.  Proposed TRUCON codes for TRU mixed waste 
generated at TA-55 are provided in Section 3.2.1.1.  These TRUCON codes are provided for 
informational purposes only and are updated periodically to reflect the most current characteristics 
of the waste package (e.g., packaging layers).  However, these updates do not reflect a change 
in waste stream generation. 
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Each matrix parameter code includes a number of TRUCON codes.  TRUCON codes currently 
generated at TA-55 and listed in LANL's TRU mixed waste inventory are described below.  The 
basis for hazardous waste classification for each TRUCON code is provided in Table 3-6.  
Because TRUCON codes were not developed to provide hazardous waste characterization 
information, potential EPA Hazardous Waste Numbers (as referenced by 20 NMAC 4.1, 
Subpart II, Part 261, revised November 1, 1995) and hazardous constituents shown in Table 3-6 
represent a conservative approach used to identify potential hazardous constituents for existing 
TRU mixed waste streams.  Waste characterization, as discussed in Section 3.2.3, is used to 
confirm hazardous constituents present in individual waste streams.  The potential EPA 
Hazardous Waste Numbers and potential hazardous constituents shown in Table 3-6 are the 
result of the most recent iteration of this process and may be updated upon further evaluation. 
 
3.2.1.1LANL TRUCON Codes 
This section provides a brief description of the TRUCON-coded TRU mixed waste streams 
currently stored at TA-55.  All existing (i.e., currently generated) TRU mixed waste at TA-55 is 
assigned a TRUCON code. 
 
TRUCON Code LA 114 
TRUCON code LA 114 consists of solidified inorganic process solids and liquids.  At TA-55, this 
waste is generated as a result of plutonium-processing operations.  This waste stream includes 
process residue from evaporator bottoms and other compatible discardable solutions, 
process-leached solids, ash, filter cakes, metal oxides, and fines.  These process solids are 
solidified with cement in the cementation unit at TA-55-4 to form a noncorrosive solid matrix. 
 
 
 
 
TRUCON Code LA 116 
TRUCON code LA 116 is comprised of combustible waste.  These combustible solids consist 
primarily of paper, rags, plastic, and rubber.  A small fraction of noncombustible solids, such as 
scrap metals, may also be contained in this waste form. 
 
TRUCON Code LA 117 
TRUCON code LA 117 is comprised of noncombustible metal waste.  Metal waste consists of 
motors, pumps, tools, process equipment, and glass with a small fraction of combustible waste, 
such as plastics (mainly packaging). 
 
TRUCON Code LA 118 
TRUCON code LA 118 consists of glass waste generated from plutonium-processing activities at 
TA-55.  This glass waste consists of discarded laboratory glassware, windows, bottles, and metal 
with a small fraction of combustible waste, such as plastic (mainly packaging). 
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TRUCON Code LA 123 
TRUCON code LA 123 is comprised of leaded gloves with a small fraction of noncombustible 
waste such as motors and tools generated from plutonium-processing activities at TA-55. 
 
TRUCON Code LA 125 
TRUCON code LA 125 is comprised of mixtures of combustible and noncombustible waste.  
These solids include paper, rags, plastic, rubber, leaded glovebox gloves, glass, motors, pumps, 
tools, and miscellaneous metal waste. 
 
TRUCON Code LA 126 
TRUCON code LA 126 consists of solidified organic process solids and liquids.  At TA-55, this 
waste is generated as a result of plutonium-processing operations and includes inorganic and 
organic process solids and liquids which, together with plastic packaging, result in >5% and 
normally ≤10% organics.  Solidified process solids may include process residue from evaporator 
bottoms and other compatible discardable solutions, process-leached solids, ash, filter cakes, 
metal oxides, and fines.  These process solids are solidified with cement in the cementation unit 
at TA-55-4 to form a noncorrosive solid matrix. 
 
3.2.2Waste Parameters [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
Characterization is performed prior to storing TRU mixed waste to meet the requirements of 20 
NMAC 4.1, Subpart V, 264.13, revised November 1, 1995.  Waste parameters are selected to 
ensure that this characterization contains all necessary information to properly store waste in 
accordance with general facility standards and LDR requirements. 
 
3.2.2.1Proposed Analytical Parameters and Characterization Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(1), and Subpart IX, 270.14(b)(2)] 
Proposed analytical parameters and characterization methods for TRU mixed waste stored at 
TA-55 are summarized in Table 3-2.  Some or all of the parameters listed below may be used to 
determine the regulatory status of TRU mixed waste. 
 
 •Physical waste form characterization through visual examination to verify waste container 

contents 
 
 •Hazardous constituent sampling to determine the presence and concentrations of: 
  – RCRA-regulated metals 
  – RCRA-regulated VOCs 
  – RCRA-regulated SVOCs2 
 
 •Sampling to determine the presence of characteristic hazardous waste 
  –ignitability 
  –corrosivity 

 
3.2.2.2Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters are selected to characterize TRU mixed waste in conformance with 20 
NMAC 4.1, Subpart II, revised November 1, 1995, and to ensure that all criteria for disposition at 
                                            
2Refer to Footnote 1. 
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WIPP will be met.  Waste characterization procedures for WIPP are specified in the "TRU Waste 
Characterization Quality Assurance Program Plan" (QAPP) (DOE, 1995b) and are based on 
knowledge of raw materials and physical/chemical processes of waste-generating activities and 
may be supported by analytical data.  The analytical parameters and the rationale for these 
parameters are identified in Table 3-7. 
 
3.2.3Characterization of TRU Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(a)(1), 264.13(b)(2), 

and Subpart IX, 270.14(b)(2)] 
All TRU mixed waste stored at TA-55 is characterized using acceptable knowledge, which in 
certain instances is supported by sampling and analysis.  As provided in the List of Definitions, 
existing (or currently generated) TRU mixed waste is characterized using LANL's WPF (i.e., waste 
generated since May 1991).  Future TRU mixed waste will be characterized using both LANL's 
WPF (see Section 3.2.3.1) and a radioactive and mixed waste certification program. 
 
The TRU mixed waste types described include homogeneous solids and debris wastes.  As 
discussed in Section 3.2.1, these types are categorized by matrix parameter codes based on the 
physical and chemical form of the waste.  The homogeneous solids waste streams stored at 
TA-55 (Matrix Parameter Code S3000) may contain RCRA-regulated metals3 (see Table 3-2).  
These homogeneous waste streams are periodically sampled and analyzed for the toxicity 
characteristic (TC) metal contaminants listed in 20 NMAC 4.1, Subpart II, 261.24, revised 
November 1, 1995.  Analysis for total concentration of TC contaminants may be performed on 
samples in a screening step.  If total concentrations are used in the waste characterization 
process, analytical data is compared to the TC regulatory levels expressed as total values.  
These total values are considered the regulatory threshold limit (RTL) values for the determination 
of whether a particular solid waste exhibits a TC.  RTL values are obtained by calculating the 
weight/weight concentration (in the solid) of a TC contaminant that would give the regulatory 
weight/volume concentration in the TCLP extract. 
 
Debris waste streams stored at TA-55 (Matrix Parameter Code S5000) consist of heterogeneous 
materials.  As such, it is difficult to obtain representative samples, and the waste type is best 
characterized through examination of the original materials from which the waste was generated.  
Therefore, debris waste is characterized for the presence of hazardous constituents (i.e., VOCs, 
SVOCs, and metals) using process knowledge and visual inspection, which support acceptable 
knowledge as defined on page 3-ii.  TRU heterogeneous debris wastes are visually inspected by 
Nuclear Materials Technology (NMT) Division waste management personnel prior to placement in 
a waste container. 
 
Determinations of hazardous constituents present in each waste stream are based on process 
knowledge, with waste sampling and analysis performed as necessary to obtain qualitative and 
quantitative data for hazardous constituents (i.e., VOCs, SVOCs, and metals).  Table 3-7 
summarizes characterization methods by matrix parameter code.  Waste characterization 
techniques for specific hazardous parameters are presented in Table 3-2.  The following 
discussion presents the approach to characterization used for each of these waste groups, 
integrating the time of generation and the physical form of the waste. 
 

                                            
3Refer to Footnote 1. 
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Existing TRU mixed waste stored at TA-55 is characterized using process knowledge provided by 
individual waste generators on LANL's WPF.  (For a detailed description of the WPF, refer to 
Section 3.2.3.1.)  Further characterization of existing TRU mixed waste will be performed at other 
appropriate LANL facilities (LANL, 1995a).  This additional characterization of homogeneous 
existing waste will use statistically-based sampling and analysis and may consist of headspace 
gas analysis, real-time radiography (RTR), and visual examination.  Heterogeneous existing TRU 
mixed waste is characterized using process knowledge, which may be supplemented with 
headspace gas sampling, RTR, and visual examination performed at other appropriate LANL 
facilities (LANL, 1995a). 
 
Future homogeneous TRU mixed waste will be characterized through the use of LANL's WPF and 
a radioactive and mixed waste certification program.  Sampling and analysis will be conducted for 
characterization only when required to fully document or verify the waste stream.  Documented 
and auditable acceptable knowledge will be used to determine whether the waste stream is 
hazardous, as defined by 20 NMAC 4.1, Subpart II, Part 261, revised November 1, 1995.  If 
available information regarding acceptable knowledge is insufficient for waste characterization, 
additional information will be obtained using the sampling procedures identified in Section 3.2.3.3. 
 Heterogeneous waste will be characterized using acceptable knowledge, which may be 
supported by some waste analysis data. 
 
For future TRU mixed waste, knowledge of the waste-generating process will be strictly controlled 
by a QA/QC program that addresses management of specific waste streams.  This approach will 
provide a rigid definition for the acceptable knowledge applicable to specific waste streams.  For 
example, the QA/QC program may include procedures for controlling chemical inputs to the 
waste-generating process as well as procedures for confirming the types of waste placed in 
different waste containers.  These measures will provide knowledge of the types and 
concentrations of chemical constituents in individual waste streams. 
 
3.2.3.1Waste Profiling System [20 NMAC 4.1, Subpart V, 264.13(a)(3), 264.13(b)(4) and (5), and 

Subpart IX, 270.14(b)(2)] 
In an effort to maintain detailed and accurate waste characterization information, TA-55 uses a 
generator waste-profiling program for existing (i.e., currently generated) waste.  The 
waste-profiling effort requires each waste generator to provide a detailed written description of the 
waste on a standardized WPF, Form 1346 (Figure 3-2) or a similar form if this form is revised.  
The waste description can be based on generator process knowledge, the use of appropriate 
Material Safety Data Sheets (MSDS), results of a chemical/physical analysis of the specific waste, 
and/or any additional information for acceptable knowledge.  By completing the WPF, waste 
generators supply information that allows for the proper storage or treatment (if applicable) of 
hazardous or mixed waste at TA-55.  A generator may initiate a request for the sampling and 
analysis of unknown or incompletely characterized waste streams by marking the designated box 
on the WPF.  Specific information that is requested on the WPF includes: 
 
•Point of generation 
•Method of characterization 
•Waste categories 
•Waste description 
•Waste origination 
 •Classification of radioactivity (if applicable) 
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•Presence of toxic metals and an estimate of concentration 
•Presence of organic compounds and an estimate of concentration (if applicable) 
•Identification of hazardous constituents 
 •Identification of hazardous characteristics 
 •Identification of the radiological characteristics of the waste (if applicable). 

 
A WPF contains sufficient information to allow NMT to classify the waste type, class, category, 
source, matrix, and matrix type (Figure 3-2).  The accuracy of information provided on the WPF 
as well as the resulting waste characterization is reviewed by waste management personnel.  
Ultimately, the waste profile is used by NMT in conjunction with other required TRU waste 
documentation to determine the proper procedures for managing the waste. 
 
All waste generators must certify, based on their knowledge of the waste, that the information on 
the WPF is complete and accurate.  Knowingly providing false information can result in 
administrative action by LANL.  Additionally, the owner and/or operators of LANL could be subject 
to potential significant civil or criminal penalties by a state or federal regulatory agency. 
 
Waste generators must provide new profiles when a significant process change results in a 
change in waste composition or when a new waste is generated; otherwise, WPFs are 
reevaluated annually.  This annual reevaluation complies with the characterization frequency 
requirement in 20 NMAC 4.1, Subpart V, 264.13(b)(4), revised November 1, 1995. 
 
3.2.3.2Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), 264.13(b)(5), and 

Subpart IX, 270.14(b)(2)] 
Acceptable knowledge is relied upon to characterize TRU mixed waste forms for storage at TA-55 
because all TRU mixed wastes are generated by administratively-controlled processes.  Health 
and safety risks to personnel from exposure to radioactive materials during sampling and analysis 
of certain TRU mixed waste forms and the limited number of analytical laboratories make the 
collection and analysis of TRU mixed waste samples difficult.  For generation of future TRU 
mixed waste, LANL is in the process of implementing a radioactive and mixed waste certification 
program to ensure that information used for mixed waste characterization is documented and 
auditable. 
 
According to EPA guidance, acceptable knowledge is broadly defined to include process 
knowledge, supplemental waste analysis data, and/or facility records of analysis (EPA, 1994b).  
Process knowledge is described in 20 NMAC 4.1, Subpart V, 264.13(a)(2), revised November 1, 
1995, as data developed under 20 NMAC 4.1, Subpart II, revised November 1, 1995, and existing 
published or documented data on a specific hazardous waste or hazardous waste generated from 
similar processes.  Supplemental waste analysis data may provide concentration(s) of regulated 
hazardous constituents and/or results of tests for hazardous characteristics.  These data are 
used to determine if wastes are regulated and to determine their LDR status.  EPA guidance 
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suggests that acceptable knowledge may be appropriate for wastes meeting the following 
descriptions. 
 
•Wastes containing hazardous constituents from specific processes that are well 

documented, such as RCRA F-listed and/or K-listed waste4 code descriptions. 
 
•Wastes consisting of discarded unused commercial chemical products, reagents or 

chemicals containing known physical, and chemical constituents.  Several of these 
wastes fall into the RCRA P-listed and U-listed waste5 code descriptions. 

 
•Waste (e.g., radioactive mixed waste) containing levels of radioactivity such that health and 

safety risks to personnel do not justify sampling and analysis due to quantified and 
documented radiological concerns. 

 
•Wastes containing heterogeneous materials, where the physical nature of the waste does 

not lend itself to taking a representative sample (e.g., laboratory trash and 
construction debris with surface contamination) (EPA, 1994b). 

 
At LANL, waste generators will obtain, assemble, and prepare the acceptable knowledge 
documentation available for each waste stream in a separate auditable file or maintain a waste 
stream reference file that identifies the acceptable knowledge documents and their locations.  
The acceptable knowledge documentation will be explicitly relevant and traceable to a waste type 
and must not be merely a list of information sources for a particular operation or waste.  There 
are many sources of applicable documentation at LANL that may be used to substantiate 
acceptable knowledge for a specific waste stream.  This documentation includes the following: 
 
 •Process design documents (e.g., Title II Design). 
 
 •Final safety analysis reports (SAR), unreviewed safety question determinations (USQD), and 

technical safety requirements (TSR). 
 
 •Standard operating procedures and detailed operating procedures that list raw materials or 

reagents, describe the process/experiment that uses the materials, and describe how the 
waste streams are generated and handled. 

 
 •Waste packaging logs completed when controlled wastes are placed in containers. 
 
 •Test plans or research project reports that describe the reagents and other raw materials 

used in an experiment. 
 
                                            
4Refer to Footnote 1. 

5Refer to Footnote 1. 
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 •Notebooks, process logs, and run sheets that detail the research processes and raw 
materials used in an experiment. 

 
 •Site databases (e.g., chemical inventory database for Superfund Amendments and 

Reauthorization Act Title III requirements). 
 
 •Documented site personnel interview information. 
 
 •Standard industry practice documents (e.g., vendor information). 
 
 •Available studies that contain analytical data can be used to identify constituents of a specific 

"similar" process waste stream and to determine the regulatory status of the waste 
stream for common industrial or LANL processes.  Such reports on a similar process 
should have a clear and documented connection to the waste stream being 
characterized. 

 
 •Previous analytical data relevant to the waste stream, such as fingerprint analysis, 

spot-check procedures, or routine waste verification sampling and analysis data. 
 
 •MSDSs, product labels, and other product package information. 
 
 •Documented visual inspections that can be used to identify or confirm the physical 

characteristics and packaging of a waste. 

 
Sampling surrogate wastes (e.g., equivalent nonradioactive or low-level radioactive materials) 
may also be a means of obtaining acceptable knowledge for characterizing mixed wastes.  In 
some cases, a low-level mixed waste stream may be chemically equivalent to a TRU mixed waste 
stream.  Because data for a low-level mixed waste stream may be more readily attainable, it may 
be useful for characterizing the TRU mixed waste stream.  Sampling nonradioactive inputs or 
outputs from processes may also provide data that are useful for characterizing a similar TRU 
mixed waste stream. 
 
The physical nature of some heterogeneous TRU mixed waste forms (e.g., debris) makes the 
collection of representative samples difficult.  These difficulties include: 
 
 •Waste streams that contain disparate elements 
 •Disparate elements may need to be segregated into similar forms 
 •Large objects cannot be made to fill standard size sample containers 
 •Laboratories may not have the capability to sample large objects (EPA, 1992). 
 
Because of these limitations, debris wastes may exhibit highly variable concentrations of 
hazardous constituents, even for segregated materials.  Consequently, analytical data generated 
from sampling debris waste may be unreliable.  Therefore, acceptable knowledge is a reasonable 
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approach to characterizing debris waste. 
 
The acceptable knowledge approach to characterizing TRU mixed debris waste is supported by 
EPA guidance (EPA, 1994b).  A conservative approach is used to determine if a waste is a 
regulated hazardous/mixed waste.  Process inputs (e.g., chemicals) are identified, and if the 
waste stream generated may contain hazardous constituents derived from process inputs, the 
waste is managed as a regulated hazardous/mixed waste.  This type of process knowledge is 
used to characterize TRU mixed debris waste.  Knowledge of the materials and operations that 
generate specific waste streams in the debris category is used to determine if these types of items 
are present in the waste and if the waste stream contains RCRA-regulated metals6. 
 
3.2.3.3Sampling and Analysis for TRU Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(b)(2) and 

(3), and Subpart IX, 270.14(b)(2)] 
This section discusses proposed sampling and analytical procedures and frequency of sampling 
applicable to TRU mixed wastes.  The approach described for characterizing TRU mixed waste 
streams is based on radiological, physical/chemical, and hazardous properties of the waste.  The 
sampling and analysis strategies presented here will be used to evaluate whether TRU mixed 
waste exhibits the characteristic of toxicity for metals, as described in 20 NMAC 4.1, Subpart II, 
261.24, revised November 1, 1995.  Determinations of whether a TRU mixed waste exhibits other 
characteristics (i.e., ignitability, corrosivity, or reactivity) or is listed will be made by applying 
acceptable knowledge, as described in Section 3.2.3.2.  Homogeneous waste sampling and 
analysis (e.g., for VOCs, SVOCs, and metals) will be used to obtain the physical and chemical 
data necessary for TRU mixed waste characterization.  Additionally, further characterization such 
as RTR, visual examination, and headspace gas sampling will be performed at other appropriate 
LANL facilities as confirmational sampling and analysis procedures (LANL, 1995a).  These 
procedures, coupled with documented, auditable process knowledge, will result in accurate, 
defensible waste characterization of TRU mixed waste.  Specific waste sampling methods and 
sample handling procedures are described below. 
 
(1)3.2.3.3.1Visual Examination [20 NMAC 4.1, Subpart V, 264.13(b)(2), and Subpart IX, 

270.14(b)(2)] 
 
The contents of all TRU mixed waste containers are visually examined by NMT waste 
management personnel and certified (as part of a radioactive and mixed waste certification 
program) prior to storage. 
 
(3)3.2.3.3.2TRU Solid Mixed Waste Sampling and Analysis [20 NMAC 4.1, Subpart V, 

264.13(b)(3)] 
 
Sampling and analysis will be performed when a homogeneous solid TRU mixed waste lacks 
sufficient process information to adequately characterize the waste based on acceptable 
knowledge.  Sampling and analysis can be initiated by the generator or waste management 
group through the WPF.  To ensure that proper procedures and considerations for sample 
collection, preservation, and shipping; QA/QC; and occupational safety and health are followed, 
personnel involved in sampling and analysis of TRU solid mixed waste will comply with 

                                            
6Refer to Footnote 1. 
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LANL-specific protocol consistent with SW-846 (EPA, 1994c).  Sampling is conducted according 
to LANL sampling procedures to ensure that a representative sample is collected.  Specific 
information relative to sampling, parameters, and analytical methods is outlined in Tables 3-1 and 
3-2. 
 
For purposes of collecting a representative sample of TRU solid mixed waste, the sample will be 
collected and handled by means that will preserve its original physical form and composition and 
will prevent contamination or changes in concentration of the parameters to be analyzed (EPA, 
1994c).  The two major approaches used to collect a representative sample are authoritative and 
random sampling as defined in SW-846. 
 
3.2.4Verification Analysis for TRU Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(a)(3)] 
Verification analysis may be performed for one or more of the following reasons:  to verify the 
accuracy of the initial waste characterization; to verify that applicable treatment standards have 
been met; when there is a significant change in a waste-generating process; when the generator 
requests a review; or when analytical results indicate a change in a waste stream.  Verification 
analysis for TRU mixed waste will be conducted at LANL's or an approved subcontractor's 
laboratory facilities.  All verification analyses will be conducted in conformance with appropriate 
methods. 
 
LANL homogeneous TRU mixed waste streams will undergo verification sampling and analysis at 
a frequency of at least 1 percent of the waste streams per year.  This verification will be used to 
support waste characterization information provided on the WPF and the radioactive and mixed 
waste certification information.  Analytical results that show regulated constituents present at 
concentrations outside the ranges specified on the existing WPF are cause for rejection of the 
existing WPF and will require additional characterization (i.e., a new WPF will be generated and 
submitted to waste management personnel prior to acceptance of a routinely generated waste 
stream in question).  The recharacterization will include sampling and analysis sufficient to 
establish the range of regulated constituents potentially present in the waste stream (to the extent 
possible). 
 
3.3WASTE ANALYSIS REQUIREMENTS FOR THE TREATMENT OF TRU MIXED WASTE 
Specific waste analysis requirements for the treatment of TRU mixed waste are provided in the 
following sections. 
 
3.3.1Facility Waste-Generating Processes, Activities, and Identification of TRU Mixed Wastes 

Managed 
TRU mixed waste treated in the cementation unit by solidification is generated primarily from R&D 
activities and processing and recovery operations.  Specifically, TRU mixed waste that may be 
treated by solidification at TA-55 consists of liquids (i.e., evaporator bottoms solutions) and 
inorganic and organic process solids.  Once these wastes are treated, they are classified as 
homogeneous solids (Matrix Parameter Code S3000). 
 
3.3.1.1TRUCON Codes 
The TRUCON-coded TRU mixed waste streams generated and subsequently treated at TA-55 
are LA 114 and LA 126.  These TRUCON codes are fully described in Section 3.2.1.1.  The EPA 
Hazardous Waste Numbers that potentially apply to these TRUCON-coded wastes are listed in 
Table 3-6. 
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3.3.2Waste Parameters [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
Characterization is performed prior to treating TRU mixed waste, as required by 20 NMAC 4.1, 
revised November 1, 1995.  Waste parameters are selected to ensure that this characterization 
contains all necessary information to properly treat the waste in accordance with general facility 
standards. 
 
3.3.2.1Proposed Analytical Parameters and Characterization Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(1), and Subpart IX, 270.14(b)(2)] 
Proposed analytical parameters for characterization of TRU mixed waste and for verification of 
effective treatment (i.e., to confirm the physical form of the waste) include the parameters 
previously mentioned in Section 3.2.2.1 and are summarized in Table 3-2. 
 
3.3.2.2Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters are selected to characterize TRU mixed waste in conformance with 20 
NMAC 4.1, revised November 1, 1995; to ensure that all criteria for disposition at WIPP will be 
met; and to verify treatment effectiveness (i.e., solidification).  The analytical parameters and the 
rationale for the selected parameters are identified in Table 3-7. 
 
3.3.3Characterization of Treated TRU Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(a)(1), 

264.13(b)(2), and Subpart IX, 270.14(b)(2)] 
Chemical and physical characterization is performed prior to treatment of TRU mixed waste at 
TA-55, in accordance with 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995.  
Characterization of TRU mixed waste is accomplished by applying process knowledge and by 
obtaining chemical analytical data from representative samples of TRU liquid waste (i.e., 
evaporator bottoms solutions) to be treated by solidification.  Preliminary TRU mixed waste 
characterizations are developed using process knowledge and through the use of a radioactive 
and mixed waste certification program.  Documented and auditable acceptable knowledge, as 
described in Section 3.3.3.1, is used to determine whether the waste stream is regulated as a 
hazardous waste.  If a homogeneous TRU mixed waste cannot be adequately characterized 
because of insufficient process information, sampling and analysis are performed. 
 
Homogeneous solids and liquids are the only TRU mixed waste types treated at TA-55.  Waste 
streams generated at TA-55 in the homogeneous solids (Matrix Parameter Code S3000) category 
may contain RCRA-regulated metals7 (see Table 3-2).  These homogeneous waste streams are 
periodically sampled and analyzed for the TC metal contaminants listed in 20 NMAC 4.1, 
Subpart II, 261.24, revised November 1, 1995, as previously discussed in Section 3.2.3.  For 
liquids (i.e., evaporator bottoms solutions), the total values are directly correlated to the maximum 
concentration of contaminants listed in 20 NMAC 4.1, Subpart II, 261.24, revised November 1, 
1995. 
 
Initial predictions of hazardous constituents present in each treated waste stream will be based on 
process knowledge, with waste sampling and analysis performed as necessary to obtain 
qualitative and quantitative data for hazardous constituents (i.e., metals).  Table 3-7 summarizes 
characterization methods by matrix parameter code.  Parameters and analytical methods for 

                                            
7Refer to Footnote 1. 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 3-17 

specific hazardous constituents are presented in Table 3-2. 
 
Sampling of TRU mixed waste treated at TA-55 may be performed at other appropriate LANL 
facilities.  For this additional sampling effort, LANL will use statistically-based sampling and 
analysis, along with RTR, visual examination, and headspace gas analysis (LANL, 1995a). 
 
For future TRU mixed waste, knowledge of the waste-generating process will be strictly controlled 
by a QA/QC program that will address management of specific waste streams.  This program is 
briefly described in Section 3.2.3. 
 
3.3.3.1Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), 264.13(b)(5), and 

Subpart IX, 270.14(b)(2)] 
TRU mixed waste currently generated and treated at TA-55 is characterized primarily by using 
acceptable knowledge because TRU mixed wastes treated at TA-55 are generated by 
administratively-controlled processes.  Health and safety risks to personnel from exposure to 
radioactive materials during sampling and analysis of certain TRU mixed waste forms and the 
limited number of analytical laboratories capable of accepting and analyzing TRU mixed waste 
makes the collection and analysis of TRU mixed waste samples difficult.  For additional 
information regarding the use and sources of acceptable knowledge, refer to Section 3.2.3.2. 
 
3.3.3.2Sampling and Analysis for TRU Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(b)(2) and 

(3), and Subpart IX, 270.14(b)(2)] 
This section discusses proposed sampling and analytical procedures applicable to TRU mixed 
wastes.  The approach described for characterizing TRU mixed waste streams is based on 
radiological, physical/chemical, and hazardous properties of the waste.  The sampling and 
analysis strategies presented here will be used to evaluate whether TRU mixed waste exhibits the 
characteristic of toxicity for metals, as described in 20 NMAC 4.1, Subpart II, 261.24, revised 
November 1, 1995.  Determinations of whether a TRU mixed waste exhibits other characteristics 
(i.e., ignitability, corrosivity, or reactivity) or is listed are made by applying acceptable knowledge, 
as described in Section 3.3.3.1.  Homogeneous waste sampling and analysis for metals is used 
to obtain the physical and chemical data necessary for TRU mixed waste characterization prior to 
treatment. 
 
(5)3.3.3.2.1TRU Solid Mixed Waste Sampling and Analysis [20 NMAC 4.1, Subpart V, 

264.13(b)(3)] 
 
Sampling and analysis will be performed when a homogeneous solid TRU mixed waste lacks 
sufficient process information to adequately characterize the waste based on acceptable 
knowledge.  Sampling and analysis can be initiated by the generator or waste management 
group through the WPF.  Waste sampling methods and sample handling procedures are 
described in Section 3.2.3.3.2. 
 
(7)3.3.3.2.2TRU Liquid Mixed Waste Sampling and Analysis 
 
TRU liquid mixed waste (i.e., evaporator bottoms solutions) is routinely sampled and analyzed for 
total metal content.  Additionally, the evaporator bottoms solutions will be periodically sampled for 
VOCs and SVOCs.  To ensure that proper procedures and considerations for sample collection 
and preservation, QA/QC, and occupational safety and health are followed, personnel involved in 
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sampling and analysis of the evaporator bottoms solutions comply with LANL-specific protocol 
consistent with SW-846 (EPA, 1994c).  For purposes of collecting a representative sample of 
evaporator bottoms solutions, the sample will be collected and handled in a manner that 
preserves its original physical form and composition and prevents contamination or changes in 
concentration of the parameters to be analyzed (EPA, 1994c).  Sampling of evaporator bottoms 
solutions is conducted according to the sampling procedure described in NMT's procedure 
number 485-REC.  Specific information relative to sampling, parameters, and analytical methods 
is outlined in Tables 3-1 and 3-2. 
 
3.3.4Verification Analysis for TRU Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(a)(3)] 
Analysis may be performed to verify the accuracy of the initial waste characterization, to verify that 
applicable treatment standards have been met, when there is a significant change in a 
waste-generating process, when the generator requests a review, or when analytical results 
indicate a change in a waste stream.  Verification analysis for TRU mixed waste will be 
conducted at LANL's or an approved subcontractor's laboratory facilities.  All verification analyses 
will be conducted in conformance with appropriate methods. 
 
At LANL, homogeneous TRU mixed waste streams will undergo verification sampling and analysis 
at a frequency of at least 1 percent of the waste streams per year.  This verification will be used 
to support waste characterization information provided on the WPF and the radioactive and mixed 
waste certification information. 
 
3.4WASTE ANALYSIS REQUIREMENTS FOR THE STORAGE OF LOW-LEVEL MIXED 

WASTE 
Specific waste analysis requirements for the storage of low-level mixed waste are provided in the 
following sections. 
 
3.4.1Facility Waste-Generating Processes, Activities, and Identification of Low-Level Mixed 

Wastes Managed 
Low-level mixed waste generated and stored at TA-55 is primarily from R&D activities, processing 
and recovery operations, general facility operations, and D&D activities conducted in radiological 
areas.  Table 3-8 provides information on potential low-level mixed waste streams generated and 
stored at TA-55 including brief waste descriptions and waste-generating processes.  The 
characterization basis for hazardous waste designation (i.e., acceptable knowledge and/or 
sampling and analysis), potential EPA Hazardous Waste Number(s), potential hazardous 
constituents in and/or characteristics of the waste, and regulatory limits are also listed in 
Table 3-8.  Descriptions of the low-level mixed wastes and their waste-generating processes are 
provided below.  These descriptions were extracted primarily from LANL's "Report for the 
Characterization Review of Low-Level Mixed Waste, Final Draft," (LANL, 1995b) and 
supplemented with information from NMT's WPF database. 
 
3.4.1.1Homogeneous Low-Level Solid Mixed Wastes 
The homogeneous (i.e., uniform composition) low-level solid mixed waste stream generated and 
subsequently stored at TA-55 is described generally in the following paragraph. 
 
Unused Solid Reagent Chemicals 
Many different types of discarded off-specification unused reagent powders and crystalline 
materials generated at TA-55 comprise this waste stream.  Most of these items are in the original 
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manufacturer's containers.  Many of these containers are unopened but are suspected to have 
radioactive surface contamination. 
 
3.4.1.2Heterogeneous Low-Level Solid Mixed Wastes 
Heterogeneous (i.e., dissimilar or diverse composition) low-level solid mixed waste streams 
generated and subsequently stored at TA-55 are described generally in the following paragraphs. 
 
Contaminated Bulk Lead Shielding and Scrap 
Contaminated bulk lead shielding, metal debris, and contaminated scrap metals generated at 
TA-55 consist of radiation shielding used during laser applications, and D&D materials including, 
but not limited to, metal fittings, piping, and tools. 
 
Discarded Bricks  
Discarded bricks are generated at TA-55 and consist of lead bricks from radiation shielding and 
debris from D&D projects. 
 
Organic-Contaminated Noncombustible Solids 
This waste stream typically includes absorbed oils, laboratory debris, and discarded equipment.  
Absorbed oil waste is comprised of bulk drums containing rags or Kimwipes and vermiculite or 
corncob fractions used to absorb many different types of oil from spills, routine maintenance 
operations, and off-normal waste8.  The oil generally originates from vacuum pumps and may be 
contaminated with mercury, lead, or cadmium.  Absorbent is routinely added to those waste oils 
as required by standard operating procedures.  The laboratory debris includes reagent bottles, 
broken glassware, and discarded disposable materials (e.g., drying dishes).  Residual liquids or 
powders may have remained on some of the disposed material.  Discarded equipment with 
heavy metals and solvents primarily includes equipment and broken glassware that may have 
contained residual solvents. 
 
Mercury Waste 
The mercury waste stream generated at TA-55 consists of free elemental mercury, mercuric 
compounds, gels containing mercuric compounds, and discarded instruments or broken 
equipment containing liquid mercury.  The instruments and equipment include broken 
thermometers, vacuum tubes from electronic applications, vacuum pumps with residual mercury, 
fluorescent light bulbs, and mercury absorbed into a paper or solid matrix. 
 
Batteries 
Battery wastes generated at TA-55 include discarded lead-acid, mercury, and rechargeable 
batteries from decommissioned equipment or routine maintenance operations.  Some batteries 
may contain residual liquids.  Many of the batteries were used as backup power supplies at 
locations where they were potentially subject to long-term radiological contamination. 
 
3.4.1.3Low-Level Liquid Mixed Wastes 
Low-level liquid mixed waste streams generated and subsequently stored at TA-55 are described 
generally in the following paragraphs. 

                                            
8Off-normal waste is any non-routinely generated waste and may include spill residues, D&D waste, and 
waste generated during environmental remediation/restoration activities. 
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Spent Solvents and Contaminated Solvent Mixtures 
This waste stream is comprised of spent solvents and spent solvent mixtures that may be 
contaminated with organic or inorganic compounds, heavy metals, oils, and other contaminants.  
Waste-generating activities at TA-55 include a wide variety of R&D and processing operations 
such as extraction operations, bench-scale experimental inorganic chemistry, environmental 
analysis, and radiochemistry. 
 
Corrosive Liquid Wastes 
Corrosive liquid wastes generated at TA-55 consist of acidic or alkaline solutions which may be 
contaminated with organics, inorganics, metals, oils, or other contaminants.  Waste-generating 
activities at TA-55 include radiochemistry research, plutonium processing, and analytical 
chemistry. 
 
Nonaqueous, Noncorrosive Liquids Contaminated with Heavy Metals 
This waste stream consists of nonaqueous, noncorrosive solutions generated at TA-55 that are 
contaminated with heavy metals.  Waste-generating activities at TA-55 include metal polishing 
operations and radiochemistry research. 
 
Oil Wastes 
Oil wastes are generated at TA-55 primarily during equipment maintenance operations.  Possible 
contaminants include heavy metals and solvents. 
 
Unused Liquid Reagent Chemicals 
Many different types of discarded off-specification unused liquid reagent chemicals generated at 
TA-55 comprise this waste stream.  Most of these items are in their original containers. 
 
Photographic Processing and Photocopier Wastes 
Photographic-processing wastes include spent or excess film developers, fixer solutions, and 
photo bleach solutions that may be contaminated with heavy metals.  Photocopier wastes include 
kerosene-based toners and dispersants.  Waste-generating activities at TA-55 include 
photographic film-processing and photocopier operations. 
 
3.4.2Waste Analysis Parameters [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
Chemical and physical characterization is performed prior to managing low-level mixed waste, as 
required by 20 NMAC 4.1, revised November 1, 1995.  Waste analysis parameters are selected 
to ensure that the characterization contains all necessary information to properly store waste in 
accordance with general facility standards and LDR requirements.  Characterization is performed 
by utilizing the procedures described in Section 3.4.3. 
 
3.4.2.1Proposed Analytical Parameters and Characterization Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(1), and Subpart IX, 270.14(b)(2)] 
Proposed analytical parameters, characterization methods, and test methods for the storage of 
low-level mixed waste are summarized in Tables 3-3 and 3-9.  The analytical parameters listed in 
Table 3-9 for the waste streams described in Section 3.4.1 were selected based on acceptable 
knowledge, as described in Section 3.4.3.1. 
 
Documentation supporting acceptable knowledge for each waste stream is reviewed to identify 
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the analytical parameters for potential hazardous constituents in the waste and any compatibility 
concerns associated with the waste.  Table 3-3 indicates the proposed test methods for 
generating the data, pursuant to 20 NMAC 4.1, Subpart V, 264.13(b)(2), revised November 1, 
1995. 
 
3.4.2.2Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters are selected to characterize low-level mixed waste in conformance 
with 20 NMAC 4.1, revised November 1, 1995.  These parameters are based on knowledge of 
raw materials and the physical/chemical processes of waste-generating activities, and may be 
supported by analytical data.  The rationale for the selected parameters are identified in 
Tables 3-3 and 3-9. 
 
3.4.3Characterization of Low-Level Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(a)(1), 

264.13(b)(2), and Subpart IX, 270.14(b)(2)] 
Chemical and physical characterization is performed prior to storing any low-level mixed waste at 
TA-55, in accordance with 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995.  
Characterization of low-level mixed waste is accomplished by applying process knowledge or 
obtaining chemical or physical analytical data from representative samples of the waste.  
Preliminary low-level mixed waste characterizations are developed using process knowledge, 
which is provided by waste generators.  A secondary distinction between heterogeneous and 
homogeneous waste is then made to determine the availability and appropriateness of sampling 
procedures.  If a homogeneous low-level mixed waste cannot be adequately characterized 
because of insufficient process information, sampling and analysis will be performed. 
 
Characterization procedures are constrained by the physical nature of the waste stream (i.e., 
homogeneous or heterogeneous).  Homogeneous low-level mixed waste may be characterized 
for the presence of hazardous constituents (i.e., VOCs, SVOCs, and metals) on the basis of 
process knowledge and/or sampling and analysis.  Homogeneous waste streams may be 
sampled and analyzed for the TC contaminants listed in 20 NMAC 4.1, Subpart II, 261.24, revised 
November 1, 1995, as previously described in Section 3.2.3.  For low-level liquid mixed waste, 
the total values are directly correlated to the maximum concentration of contaminants listed in 
20 NMAC 4.1, Subpart II, 261.24, revised November 1, 1995.  Because of the difficulty in 
obtaining representative samples and the lack of appropriate sampling methodology, 
heterogeneous low-level mixed waste will be characterized largely on the basis of process 
knowledge. 
 
For waste streams characterized by process knowledge, LANL will implement a documented 
QA/QC program that will address management of these specific waste streams.  This program is 
briefly described in Section 3.2.3 in the discussion of future TRU mixed waste. 
 
3.4.3.1Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), 264.13(b)(5), and 

Subpart IX, 270.14(b)(2)] 
Low-level mixed wastes generated and stored at TA-55 are characterized primarily by using 
acceptable knowledge because many wastes stored at TA-55 are generated by well-defined and 
administratively-controlled processes.  Health and safety risks to personnel from exposure to 
radioactive material during sampling and analysis activities and the limited number of analytical 
laboratories make the collection and analysis of low-level mixed waste samples difficult.  In 
addition, the physical nature of some low-level mixed waste forms (e.g., debris, equipment, and 
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instruments) makes the collection of representative samples difficult.  These difficulties include: 
 
 •Waste streams which contain disparate elements 
 •Disparate elements may need to be segregated into similar forms 
 •Large objects cannot be made to fill standard-size sample containers 
 •Laboratories may not have the capability to sample large objects (EPA, 1992). 
 
Obtaining a representative sample of debris waste, as required by 20 NMAC 4.1, Subpart V, 
264.13(b)(3), revised November 1, 1995, is difficult.  Because problems arise in collecting 
representative samples from irregularly shaped and indurated waste items, debris waste is 
expected to exhibit highly variable concentrations of hazardous constituents, even for segregated 
materials.  This may potentially diminish the reliability of sampling and analytical data.  
Information collected as part of the radioactive and mixed waste certification program may support 
acceptable knowledge used for waste characterization.  For additional information regarding the 
use and sources of acceptable knowledge, refer to Section 3.2.3.2. 
 
3.4.3.2Sampling and Analysis for Low-Level Solid Mixed Waste [20 NMAC 4.1, Subpart V, 

264.13(a)(3), 264.13(b)(2), (3), and (4), and Subpart IX, 270.14(b)(2)] 
Sampling and analysis will be performed when a homogeneous low-level solid mixed waste lacks 
sufficient process information to adequately characterize the waste based on acceptable 
knowledge.  Sampling and analysis can be initiated by the generator or waste management 
group through the WPF.  To ensure that proper procedures and considerations for sample 
collection, preservation, and shipping; QA/QC; and occupational safety and health are followed, 
personnel involved in sampling and analysis of low-level solid mixed waste comply with 
LANL-specific protocol consistent with SW-846 (EPA, 1994c).  Sampling is conducted according 
to LANL sampling procedures to ensure that a representative sample is collected.  Specific 
information relative to sampling, parameters, and analytical methods is outlined in Tables 3-1 and 
3-3. 
 
For purposes of collecting a representative sample of low-level solid mixed waste, the sample will 
be collected and handled by means that will preserve its original physical form and composition 
and will prevent contamination or changes in concentration of the parameters to be analyzed 
(EPA, 1994c).  The two major approaches used to collect a representative sample are 
authoritative and random sampling as defined in SW-846.  The following sampling equipment 
may be used for collection of homogeneous low-level solid mixed waste: 
 
 •A spade, scoop, or trowel for surface soil or drummed soil 
 •A hand auger and thin-walled tube sampler for subsurface soil or drummed soil 
 •A scoop for sludge or sediment samples 
 •A grain thief, trier, or scoop for bulk material. 

 
Further characterization of low-level solid mixed waste will be performed at other appropriate 
LANL facilities and may consist of RTR and visual examination (LANL, 1995a). 
 
Visual examination is used to verify process knowledge for those waste streams amenable to 
visual confirmation.  This visual examination may include comparing waste stream information 
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against container type, weight, and labeling.  These examinations are performed by trained NMT 
waste management personnel.  If a visual examination indicates a discrepancy between the 
waste and its WPF, additional characterization of the waste will be performed.  Verification 
analysis is discussed in detail in Section 3.4.4. 
 
Significant changes in waste-generating processes will be verified through an annual 
recharacterization evaluation of WPFs.  In addition, if a newly generated waste is of different 
composition than the stored waste or if waste verification inspections indicate a discrepancy 
between the waste and its WPF, additional characterization will be performed.  Both 
homogeneous and heterogeneous wastes will undergo reevaluation through review of 
documentation supporting waste characterization activities. 
 
3.4.3.3Sampling and Analysis for Low-Level Liquid Mixed Waste [20 NMAC 4.1, Subpart V, 

264.13(b)(2), (3), and (4), and Subpart IX, 270.14(b)(2)] 
Sampling and analysis will be performed when a low-level liquid mixed waste lacks sufficient 
process information to adequately characterize the waste based on acceptable knowledge.  
Sampling and analysis can be initiated by the generator or waste management group through the 
WPF.  A glass tube or a composite liquid waste sampler (COLIWASA) may be used to collect a 
sample of low-level liquid mixed waste.  Additional waste sampling methods and sample handling 
procedures are described in Section 3.4.3.2. 
 
3.4.4Verification Analysis for Low-Level Mixed Waste [20 NMAC 4.1, Subpart V, 264.13(a)(3)] 
Verification analyses are performed for one or more of the following reasons:  to verify the 
accuracy of the initial waste characterization based on acceptable knowledge; to verify that 
applicable treatment standards have been met; when there is a significant change in a 
waste-generating process; when the generator or waste management group requests an analysis; 
or when analytical results indicate a change in the composition of a waste stream.  Verification 
analyses for low-level mixed waste are conducted at LANL's or an approved subcontractor's 
laboratory facilities.  All verification analyses are conducted in conformance with appropriate 
EPA-approved methods.  The type of verification analysis performed to obtain waste 
characterization information depends upon the physical form of the waste (i.e., homogeneous 
solids, heterogeneous solids, or liquids).  Verification analysis methodologies for these different 
types of waste are presented below. 
 
Homogeneous low-level mixed waste streams that have been characterized using LANL's WPF 
and a radioactive and mixed waste certification program will undergo verification sampling and 
analysis at a frequency of at least 1 percent of the waste streams per year.  Waste streams are 
randomly selected for verification analysis.  Factory-sealed containers and original containers of 
unused chemicals will not be included in this analysis.  Lab-packed chemicals in original 
containers that have been accepted by an off-site disposal or treatment facility need not be 
verified unless rejected by the off-site facility.  Verification information will be used to support 
waste characterization information based on acceptable knowledge for the waste stream. 
 
Process knowledge documentation applicable to heterogeneous low-level mixed waste streams 
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are qualitatively verified through visual examination of the contents of all waste containers and by 
reviewing supporting documentation. 
 
Analytical results showing regulated hazardous constituents present at concentrations outside of 
the ranges specified on the WPF are cause for rejection of the existing WPF and will require 
additional characterization (i.e., a new WPF will be generated and submitted to waste 
management personnel prior to acceptance of a routinely generated waste stream in question).  
The recharacterization will include sampling and analysis sufficient to establish the range of 
regulated hazardous constituents potentially present in the waste stream.  In addition, any time a 
significant process change occurs affecting a waste stream, verification analysis will be repeated 
to determine the regulatory status of the waste stream. 
 
Low-level liquid mixed waste streams will undergo additional qualitative verification through review 
of documentation as part of the radioactive and mixed waste certification program. 
 
3.5WASTE ANALYSIS REQUIREMENTS FOR THE STORAGE OF HAZARDOUS WASTE 
Specific waste analysis requirements for the storage of hazardous waste at TA-55 are provided in 
the following sections. 
 
3.5.1Facility Waste-Generating Processes, Activities, and Identification of Hazardous Wastes 

Managed 
Hazardous waste is generated at TA-55 primarily from R&D activities, general facility operations, 
and D&D projects. 
 
TA-55's R&D activities generate a variety of hazardous wastes, most in relatively small quantities. 
 The composition of each R&D waste stream is unique to the activity, but typically consists of 
laboratory reagents, solvents, test samples, analytical wastes, and laboratory containers and 
equipment (e.g., glass, ceramic, plastic, and metal) contaminated with these wastes.  Other 
hazardous wastes, consisting of small quantities of acids, bases, organics, inorganics, and 
miscellaneous chemicals, are also generated. 
 
Table 3-10 provides information on hazardous waste streams generated and stored at TA-55 
including brief waste descriptions and waste-generating processes.  The characterization basis 
for hazardous waste designation (i.e., acceptable knowledge and/or sampling and analysis), 
potential EPA Hazardous Waste Number(s), potential hazardous constituents in and 
characteristics of the waste, and regulatory limits are also listed in Table 3-10.  Descriptions of 
the hazardous wastes and their waste-generating processes at TA-55 are provided below.  
These descriptions are based primarily on information from NMT's WPF database, which contains 
process and waste information that has been reviewed for quality and accuracy. 
 
3.5.1.1Hazardous Wastes Managed 
Hazardous waste streams generated and stored at TA-55 are described generally in the following 
paragraphs. 
 
Spent Solvents and Contaminated Solvent Mixtures 
This waste stream consists of liquid spent solvents and spent solvent mixtures that may be 
contaminated with organic or inorganic compounds, heavy metals, oils, and other contaminants.  
Waste-generating activities at TA-55 include R&D activities, laser research, organic and inorganic 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 3-25 

chemical research, cleaning, and degreasing. 
 
Contaminated Solid Wastes 
Contaminated solid wastes are typically heterogeneous mixtures of rags, spill cleanup materials, 
Kimwipes, gloves, filters, plastic and paper products, personal protective equipment, and 
disposable equipment contaminated with organic or inorganic compounds, heavy metals, oils, and 
other contaminants.  Waste-generating activities at TA-55 include machining operations, 
chemical research, D&D projects, metal finishing operations, and general maintenance 
operations. 
 
Paint and Paint-Related Wastes 
Paint and paint-related wastes consist of excess paint, aerosol paints, paint strippers/thinners, and 
sludges of paints and thinners, etc.  Possible contaminants include heavy metals used as paint 
pigments and solvents contained in thinners and lacquers.  Waste-generating activities at TA-55 
include painting and finishing operations and general facility maintenance.  The waste matrices 
may be homogeneous or heterogeneous depending on the specific waste-generating process. 
 
Photographic Processing and Photocopier Wastes 
Photographic-processing wastes include spent or excess film developers, fixer solutions, and 
photo bleach solutions that may be contaminated with heavy metals.  Photocopier wastes include 
kerosene-based toners and dispersants.  Waste-generating activities at TA-55 include 
photographic film-processing and photocopier operations. 
 
Corrosive Liquid Wastes 
Corrosive liquid wastes consist of acidic or alkaline solutions contaminated with organics, 
inorganics, metals, oils, and other contaminants.  Waste-generating activities at TA-55 include 
analytical chemistry research, electroetching, and electropolishing. 
 
Solid Metals and Metallic Compounds 
This waste stream consists of homogeneous wastes including metal chips and turnings from 
machining and cutting operations; metal powders; metal salts; metal sheets; reactive metals used 
in synthesis reactions; solders from electronic manufacturing, repair, and brazing operations; and 
grinding operations at TA-55. 
 
Contaminated Noncorrosive, Aqueous and Nonaqueous Solutions and Sludges, Including Oils 
This waste stream consists of noncorrosive, aqueous and nonaqueous solutions and sludges that 
are contaminated with hazardous constituents.  These wastes are typically homogeneous.  
Waste-generating activities at TA-55 include vacuum pump maintenance, analytical spectrometry, 
equipment cleaning and maintenance, vehicle maintenance, synthesis reactions, metal-polishing 
operations, and chemical research. 
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Mercury Wastes 
Mercury wastes include free elemental mercury, mercuric compounds, articles and instruments 
containing mercury, fluorescent light fixtures, and gels containing mercuric compounds.  
Waste-generating activities at TA-55 include lamp replacement, chemical research, mercury spill 
cleanup, and equipment cleaning and maintenance. 
 
Used Batteries and Battery Fluids 
This waste stream consists of used batteries and battery fluids that may be contaminated with 
heavy metals such as cadmium, lead, mercury, and silver.  Waste-generating activities at TA-55 
include routine equipment maintenance. 
 
Unused/Off-Specification Commercial Chemical Products 
This waste stream consists of discarded solid or liquid chemical reagents generated at TA-55 that 
are off-specification, unused, or outdated.  This waste stream may also include spill residues and 
empty containers containing original product residues that are unused. 
 
3.5.2Waste Analysis Parameters [20 NMAC 4.1, Subpart V, 264.13(a)(1)] 
Chemical and physical characterization is performed prior to managing hazardous waste, as 
required by 20 NMAC 4.1, revised November 1, 1995.  Waste analysis parameters are selected 
to ensure that the characterization contains all necessary information to properly store waste in 
accordance with general facility standards and LDR requirements.  Characterization is performed 
using the procedures described in Section 3.5.3. 
 
3.5.2.1Proposed Analytical Parameters and Characterization Methods [20 NMAC 4.1, Subpart V, 

264.13(b)(1), and Subpart IX, 270.14(b)(2)] 
Proposed analytical parameters, characterization methods, and test methods for hazardous waste 
stored at TA-55 are summarized in Tables 3-4 and 3-11.  The analytical parameters listed in 
Table 3-11 for the waste streams described in Section 3.5.1.1 were selected based on acceptable 
knowledge, as described in Section 3.5.3.1. 
 
Documentation supporting acceptable knowledge for each waste stream is reviewed to identify 
the analytical parameters for potential hazardous constituents in the waste and any compatibility 
concerns associated with the waste.  Table 3-4 provides the proposed test methods for 
generating the data, pursuant to 20 NMAC 4.1, Subpart V, 264.13(b)(2), revised November 1, 
1995. 
 
3.5.2.2Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 
Waste analysis parameters are selected to characterize hazardous waste in conformance with 20 
NMAC 4.1, revised November 1, 1995.  These parameters are based on knowledge of raw 
materials and the physical/chemical processes of waste-generating activities, and may be 
supported by analytical data.  The rationale for the selected parameters are identified in 
Tables 3-4 and 3-11. 
 
3.5.3Characterization of Hazardous Waste [20 NMAC 4.1, Subpart V, 264.13(a)(1), 264.13(b)(2), 

and Subpart IX, 270.14(b)(2)] 
Chemical and physical characterization is performed prior to storing any hazardous waste at 
TA-55, in accordance with 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995.  
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Characterization of hazardous waste is accomplished primarily by either applying acceptable 
knowledge or obtaining chemical or physical analytical data from representative samples of the 
waste.  Preliminary hazardous waste characterizations are developed using process knowledge, 
which is provided by waste generators.  A secondary distinction between heterogeneous and 
homogeneous waste is made to determine the availability and appropriateness of sampling 
procedures.  If a homogeneous hazardous waste cannot be adequately characterized because of 
insufficient process information, sampling and analysis are performed. 
 
Characterization procedures are constrained by the physical nature of some hazardous waste 
streams (i.e., debris waste or equipment).  Because of the difficulty in obtaining representative 
samples and the lack of appropriate sampling methodology, heterogeneous hazardous waste will 
be characterized solely on the basis of acceptable knowledge.  Homogeneous hazardous waste 
may be characterized for the presence of hazardous constituents (e.g., VOC, SVOC, and metals) 
using acceptable knowledge, sampling and analysis, or both.  Homogeneous waste streams may 
be sampled and analyzed for the TC contaminants listed in 20 NMAC 4.1, Subpart II, 261.24, 
revised November 1, 1995, as previously discussed in Section 3.2.3.  For liquid hazardous waste 
streams, the total values are directly correlated to the maximum concentration of contaminants 
listed in 20 NMAC 4.1, Subpart II, 261.24, revised November 1, 1995. 
 
For waste streams characterized by acceptable knowledge, LANL will implement a documented 
QA/QC program that will address management of specific waste streams.  This program is briefly 
discussed in Section 3.2.3 in the discussion of future TRU mixed waste. 
 
3.5.3.1Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2) and (3), 264.13(b)(4) and 

(5), and Subpart IX, 270.14(b)(2)] 
Hazardous wastes generated and stored at TA-55 are characterized primarily by using acceptable 
knowledge because many wastes stored at TA-55 are generated by well-defined and 
administratively-controlled processes.  The physical nature of some hazardous solid waste forms 
(e.g., debris, equipment, and instruments) precludes the collection of representative samples.  
These difficulties include: 
 
 •Waste streams which contain disparate elements 
 •Disparate elements may need to be segregated into similar forms 
 •Large objects cannot be made to fill standard-size sample containers 
 •Laboratories may not have the capability to sample large objects (EPA, 1992). 
 
For additional information regarding the use and sources of acceptable knowledge, refer to 
Section 3.2.3.2. 
 
3.5.3.2Sampling and Analysis for Hazardous Waste [20 NMAC 4.1, Subpart V, 264.13(b)(2), (3), 

and (4), and Subpart IX, 270.14(b)(2)] 
Sampling and analysis will be performed when a homogeneous hazardous waste lacks sufficient 
process information to adequately characterize the waste based on acceptable knowledge.  
Sampling and analysis can be initiated by the generator or waste management group through the 
WPF.  To ensure that proper procedures and considerations for sample collection, preservation, 
and shipping; QA/QC; and occupational safety and health are followed, personnel involved in 
sampling and analysis of hazardous waste will comply with LANL-specific protocol consistent with 
SW-846 (EPA, 1994c).  Sampling is conducted according to LANL sampling procedures to 
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ensure that a representative sample is collected.  Specific information relative to sampling, 
parameters, and analytical methods is outlined in Tables 3-1, 3-4, and 3-11. 
 
For purposes of collecting a representative sample of homogeneous hazardous waste, the 
sample will be collected and handled in a manner that preserves its original physical form and 
composition and prevents contamination or changes in concentration of the parameters to be 
analyzed (EPA, 1994c).  The two major approaches used to collect a representative sample are 
authoritative and random sampling.  The following sampling equipment may be used for 
collection of homogeneous solid hazardous waste samples. 
 
•A spade, scoop, or trowel for surface soil or drummed soil 
•A hand auger and thin-walled tube sampler for subsurface soil or drummed soil 
•A scoop for sludge or sediment samples 
•A grain thief, trier, or scoop for bulk material. 

 
A glass tube or COLIWASA may be used to collect a sample of liquid hazardous waste. 
 
Visual examination may be used to verify acceptable knowledge for those heterogeneous solid 
hazardous wastes amenable to visual confirmation.  If a visual examination indicates a 
discrepancy between the waste and its WPF, additional characterization of the waste will be 
performed.  Verification analysis is discussed in detail in Section 3.5.4. 
 
Significant changes in waste-generating processes will be verified through an annual 
recharacterization evaluation.  In addition, if the newly generated waste is of different composition 
than the stored waste or if waste verification inspections indicate a discrepancy between the 
waste and its WPF, additional characterization will be performed.  The recharacterization will 
include sampling and analysis sufficient to establish the range of regulated constituents potentially 
present in the waste.  Both homogeneous and heterogeneous wastes will undergo reevaluation 
through review of documentation supporting waste characterization activities. 
 
3.5.4Verification Analysis for Hazardous Waste [20 NMAC 4.1, Subpart V, 264.13(a)(3) and 

(b)(4)] 
Verification analyses are performed for one or more of the following reasons:  to verify the 
accuracy of the initial waste characterization based on acceptable knowledge; to verify that 
applicable treatment standards have been met; when there has been a significant change in a 
waste-generating process; when the generator requests an analysis; or when analytical results 
indicate a change in the composition of a waste stream.  Verification analyses for hazardous 
waste are conducted at an on-site laboratory or at an approved subcontractor's laboratory 
facilities.  All verification analyses are conducted in conformance with appropriate EPA-approved 
methods.  The type of verification analysis that will be performed to obtain waste characterization 
information depends upon the physical form of the waste (i.e., homogeneous or heterogeneous).  
Verification analysis methodologies for these different types of waste are presented below. 
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Homogeneous waste streams initially characterized using acceptable knowledge will undergo 
verification sampling and analysis at a frequency of at least 1 percent of the waste streams per 
year.  Waste streams are randomly selected for verification analysis.  Factory-sealed containers 
and original containers of unused chemicals will not be included in this analysis.  Lab-packed 
chemicals in original containers that have been accepted by an off-site disposal or treatment 
facility need not be verified unless rejected by the off-site facility.  Verification information will be 
used to support waste characterization information based on acceptable knowledge for the waste 
stream. 
 
Acceptable knowledge documentation applicable to heterogeneous waste streams are 
qualitatively verified through visual examination of the contents of select waste containers and by 
reviewing supporting documentation. 
 
Analytical results showing regulated hazardous constituents present at concentrations outside of 
the ranges specified on the WPF are cause for rejection of the existing WPF and will require 
additional characterization (i.e., a new WPF will be generated and submitted to waste 
management personnel prior to acceptance of a routinely generated waste stream in question).  
The recharacterization will include sampling and analysis sufficient to establish the range of 
regulated hazardous constituents potentially present in the waste stream.  In addition, any time a 
significant process change occurs affecting a waste stream, verification analysis will be repeated 
to determine the regulatory status of the waste stream. 
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Data provided in Tables 3-5, 3-6, 3-8, and 3-10 are subject to change as new information is 
obtained.  The Waste Profile Form and the Land Disposal Restrictions Notification Form are 
subject to change as Los Alamos National Laboratory procedures are revised. 
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Refer to footnotes at end of table. 
 
 1 

 Table 3-1 
 
 Recommended Sample Containersa, Preservation Techniques, and Holding Timesb 
 

 Analyte Class and Sample Type  Container  Preservative Holding Time 

Volatile Organics 

Concentrated Waste Samples 250-milliliter [ml]) WMc-Gd vial  
with TeflonTM-lined lid 

None 14 days 

Liquid Samples 

  No residual chlorine present 2 x 40-ml G vials  
with TeflonTM-lined septum caps 

Cool to 4 degrees Celsius (°C)e. 14 days 

  Residual chlorine present 2 x 40-ml G vials 
with TeflonTM-lined septum caps 

Collect sample in a 4-oz soil volatile 
organic analyte (VOA) container that 
has been pre-preserved with 4 drops of 
10 percent sodium thiosulfate.  Gently 
mix sample and transfer to a 40-ml 
VOA vial.  Cool to 4°C. 

14 days 

  Acrolein and Acrylonitrile 2 x 40-ml G vials 
with TeflonTM-lined septum caps 

Adjust to pHf of 4-5.  Cool to 4°C. 14 days 

Soil/Sediments and Sludges 125 ml WM-G Cool to 4°C. 14 days 

Semivolatile Organics/Organochlorine Pesticides and Herbicides 

Concentrated Waste Samples 250 ml WM-G vial 
with Teflon-lined lid 

None Samples must be extracted 
within 14 days and 
analyzed within 40 days 
following extraction. 

Soil/Sediments and Sludges 250 ml WM-G vial 
with Teflon-lined lid 

Cool to 4°C. Samples must be extracted 
within 14 days and 
analyzed within 40 days 
following extraction. 



 
 
 
 
 Table 3-1 (Continued) 
 
 Recommended Sample Containersa, Preservation Techniques, and Holding Timesb 
 

 

Refer to footnotes at end of table. 
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Liquid Samples    

  No Residual Chlorine Present 4 x 1 liter (L) AGg container 
with TeflonTM lined lid 

Cool to 4°C. Samples must be extracted 
within 7 days and extracts 
analyzed within 40 days 
following extraction. 

  Residual Chlorine Present 4 x 1-L AG 
with TeflonTM lined lid 

Add 3 ml 10% sodium thiosulfate 
solution per gallon.h  Cool to 4°C. 

Samples must be extracted 
within 7 days and extracts 
analyzed within 40 days 
following extraction. 

Metals 

    

Liquid Samples  (except hexavalent 
chromium and mercury) 

1-L Pi or G Add nitric acid to pH of less than 2. 180 days 

  Hexavalent chromium 500-ml P or G Cool to 4°C. 24 hours 

  Mercury 500-ml P or G Add nitric acid to pH of less than 2, Cool 
to 4°C. 

28 days 

Soil/sediments and Sludges (except 
hexavalent chromium and mercury) 

500-ml WM-P or G Cool to 4°C. 180 days 

  Hexavalent chromium 500-ml WM-P or G Cool to 4°C. Not established - analyze 
as soon as possible. 

  Mercury 500-ml WM-P or G Cool to 4°C. 28 days 
 



 
 
 
 
 Table 3-1 (Continued) 
 
 Recommended Sample Containersa, Preservation Techniques, and Holding Timesb 
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aSmaller sample containers may be required due to health and safety concerns associated with potential radiation exposure; transportation requirements; and waste management 
considerations. 

bU.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, Office of Solid Waste and Emergency Response, U.S. 
Government Printing Office, Washington, D.C. 

cWM = Wide-mouth 
dG = Glass 
eAdjust to pH (see footnote f) of less than 2 with sulfuric acid, hydrochloric acid, or solid sodium bisulfate. 
fA term used to describe the hydrogen-ion activity of a system. 
gAG = Amber glass 
hPre-preservation may be performed in the laboratory prior to field use. 
iP = Polyethylene 
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 Table 3-2 
 
 Summary of Waste Characterization Techniques for Transuranic Mixed Waste 
 

Parameter Method Numbers Test Methods 
 

Rationale 

Storage 

Physical Waste Form  Waste inspection procedures 
 
Visual examination 
 
Process knowledge 

Verify waste container 
contents 

Volatile organic compounds 
(VOC) in waste matrix: 
 
Spent halogenated 
solvents 
 
Spent nonhalogenated 
solvents 

ASTM Method D4547-91a 
U.S. EPA/540/4-91/001b 
 
SW-846 (1311, 8240B, 8260A)c or equivalent methodsd 

Total and/or toxicity 
characteristic leaching 
procedure (TCLP) VOC 
analysis by gas 
chromatography/mass 
spectrometry (GC/MS) 
 
Process knowledge for debris 
wastes 

Determine the presence 
or absence of VOC in 
samples 

Semivolatile organic compounds 
(SVOC) in waste 

SW-846 (1311, 8250A, 8270B)c or equivalent methods Total and/or TCLP SVOC 
analysis by GC/MS 
 
Process knowledge for debris 
waste 

Determine the presence 
or absence of SVOC in 
samples 

Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

SW-846 
 
(1311, 6010A, 7060A, 7061A)c 
(1311, 6010A, 7080A, 7081)c 
(1311, 6010A, 7130, 7131A)c 
(1311, 6010A, 7190, 7191)c 
(1311, 6010A, 7420, 7421)c 
(1311, 7470A, 7471A)c 
(1311, 6010A, 7740, 7741A, 7742)c 
(1311, 6010A, 7760A, 7761)c 
or equivalent methods 

Total and/or TCLP metals 
analysis 
 
Inductively-coupled plasma 
spectroscopy 
 
Atomic absorption 
spectroscopy  
 
Cold vapor atomic absorption 
spectroscopy  
 
Process knowledge for debris 
wastes 

Determine total or 
TCLP metals 
concentration in 
samples 

Ignitability SW-846 (1010 and 1020A)c or equivalent methods Pensky-Martens closed cup 
 
Seta Flash closed cup 

Determine ignitability 

pH SW-846 (9040B and 9041A)c or equivalent methods pH electrometric measurement 
 
pH paper 

Determine corrosivity 

Treatment 

Physical Waste Form  Waste inspection procedures 
 
Visual examination 
 
Process knowledge 

Verify waste container 
contents 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or 
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Parameter Method Numbers Test Methods 
 

Rationale 

 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

 
(1311, 6010A, 7060A, 7061A)c 
(1311, 6010A, 7080A, 7081)c 
(1311, 6010A, 7130, 7131A)c 
(1311, 6010A, 7190, 7191)c 
(1311, 6010A, 7420, 7421)c 
(1311, 7470A, 7471A)c 
(1311, 6010A, 7740, 7741A, 7742)c 
(1311, 6010A, 7760A, 7761)c 
or equivalent methods 

analysis 
 
Inductively-coupled plasma 
spectroscopy 
 
Atomic absorption 
spectroscopy  
 
Cold vapor atomic absorption 
spectroscopy  

TCLP metals 
concentration in 
samples 

pH SW-846 (9040B and 9041A)c or equivalent methods pH electrometric measurement 
 
pH paper 

Determine corrosivity 

 
aAmerican Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds," ASTM 

D4547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 
bU.S. Environmental Protection Agency (EPA), 1991, "Soil Sampling and Analysis for Volatile Organic Compounds," EPA/540/4-91/001, Office of Research 

and Development, U.S. Environmental Protection Agency. 
cU.S. Environmental Protection Agency (EPA), 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, Office of Solid 

Waste and Emergency Response, U.S. Government Printing Office, Washington, D.C. 
dEquivalent methods, subject to EPA approval, may be substituted. 
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 Table 3-3 
 
 Summary of Waste Characterization Techniques for Low-Level Mixed Waste 
 

Parameter Method Numbers Test Method  Rationale 

Solid Wastes 

Volatile organic compounds (VOC) 
in waste matrix: 
 
Acetone 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Spent halogenated 
   solvents 
Spent nonhalogenated 
   solvents 
1,1,1-Trichloroethane 
Xylene 

ASTM Method D4547-91a 
U.S. EPA/540/4-91/001b 
 
SW-846 (1311, 8240B, 8260A)c or equivalent methodsd 

Total and/or toxicity 
characteristic leaching 
procedure (TCLP) VOC 
analysis by gas 
chromatography/mass 
spectrometry (GC/MS) 
 
Process knowledge for 
heterogeneous wastes 

Determine total or TCLP 
VOC concentration in 
samples of solid process 
residues and soils 

Semivolatile organic compounds 
(SVOC) in waste: 
 
1,4-Dichlorobenzene 

SW-846 (1311, 8270B)c or equivalent methods Total and/or TCLP SVOC 
analysis by GC/MS 
 
Process knowledge for 
heterogeneous waste 

Determine total or TCLP 
SVOC concentration in 
samples of solid process 
residues and soils 

Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

SW-846 
 
(1311, 6010A, 7060A, 7061A)c 
(1311, 6010A, 7080A, 7081)c 
(1311, 6010A, 7130, 7131A)c 
(1311, 6010A, 7190, 7191)c 
(1311, 6010A, 7420, 7421)c 
(1311, 7470A, 7471A)c 
(1311, 6010A, 7740, 7741A, 7742)c 
(1311, 6010A, 7760A, 7761)c 
or equivalent methods 

Total and/or TCLP metals 
analysis 
 
Inductively-coupled plasma 
spectroscopy 
 
Atomic absorption 
spectroscopy  
 
Cold vapor atomic 
absorption 
spectroscopy  
 
Process knowledge for 
heterogeneous wastes 

Determine total or TCLP 
metals concentration in 
samples of solid process 
residues and soils 
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Liquid Wastes 

VOCs in waste matrix: 
 
Acetone 
Benzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,4-Dichlorobenzene 
1,2-Dichloroethane  
Ethyl acetate 
Hexachlorobutadiene 
Hexachloroethane 
Isobutanol 
Methanol 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Methyl ethyl ketone 
Methylene chloride 
Nitrobenzene 
Pyridine 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Xylene 

ASTM Method D4547-91a 
EPA/540/4-91/001b 
 
SW-846 (1311, 8240B, 8260A)c or equivalent methods 

Total and/or TCLP and VOC 
analysis by GC/MS 

Determine total or TCLP 
VOC concentration in 
samples of liquid 

SVOCs in waste: 
 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
2,4,6-Trichlorophenol 

SW-846 (1311, 8250A, 8270B)c or equivalent methods Total and/or TCLP SVOC 
analysis by GC/MS 

Determine total or TCLP 
SVOC concentration in 
samples of liquid 

Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

SW-846 
 
(1311, 6010A, 7060A, 7061A)c 
(1311, 6010A, 7080A, 7081)c 
(1311, 6010A, 7130, 7131A)c 
(1311, 6010A, 7190, 7191)c 
(1311, 6010A, 7420, 7421)c 
(1311, 7470A, 7471A)c 
(1311, 6010A, 7740, 7741A, 7742)c 
(1311, 6010A, 7760A, 7761)c 

Total and/or TCLP metals 
analysis 
 
Inductively-coupled plasma 
spectroscopy 
 
Atomic absorption 
spectroscopy 
 
Cold vapor atomic 

Determine total or TCLP 
metals concentration in 
samples of liquid 



 
 
 
 
 Table 3-3 (Continued) 
 
 Summary of Waste Characterization Techniques for Low-Level Mixed Waste 
 

 

Refer to footnotes at end of table. 
 

 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  

 3 

or equivalent methods absorption spectroscopy 
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Liquid Wastes (Continued) 

Ignitability SW-846 (1010 and 1020A)c or equivalent methods Pensky-Martens closed cup 
 
Setaflash closed cup 

Determine ignitability 

pH SW-846 (9040B and 9041A)c or equivalent methods pH electrometric 
measurement 
 
pH paper 

Determine corrosivity 

 
aAmerican Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds," ASTM D4547-91, 

Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 
bU.S. Environmental Protection Agency (EPA), 1991, "Soil Sampling and Analysis for Volatile Organic Compounds," EPA/540/4-91/001, Office of Research and 

Development, U.S. Environmental Protection Agency. 
cU.S. Environmental Protection Agency (EPA), 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, Office of Solid Waste and 

Emergency Response, U.S. Government Printing Office, Washington, D.C.. 
dEquivalent methods, subject to EPA approval, may be substituted. 
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 Table 3-4 
 
 Summary of Waste Characterization Techniques for Hazardous Waste 
 

Parametera Method Numbers Test Methods 
 

Rationale 

Volatile organic compounds (VOC) in 
waste matrix: 
 
Acetone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform  
1,2-Dichloroethane  
F-listed solvents 
Methyl ethyl ketone 
Methylene chloride 
1,1,1-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Xylene 

ASTM Method D4547-91b 
U.S. EPA/540/4-91/001c 
 
SW-846 (1311, 8240B, 8260A)d or equivalent methodse 

Total or toxicity characteristic 
leaching procedure (TCLP) VOC 
analysis by gas 
chromatography/mass 
spectrometry (GC/MS) 
 
Acceptable know ledge for 
heterogeneous wastes 

Determine total or 
TCLP VOC 
concentration in 
samples of solids or 
liquids 

Semivolatile organic compounds 
(SVOC) in waste: 
 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pyridine 
2,4,6-Trichlorophenol 

SW-846 (1311, 8250A, 8270B)d or equivalent methods Total or TCLP SVOC analysis by 
GC/MS 
 
Acceptable know ledge for 
heterogeneous wastes 

Determine total or 
TCLP SVOC 
concentration in 
samples of solids or 
liquids 

Metals in waste: 
 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

SW-846 
 
(1311, 6010A, 7060A, 7061A)d 
(1311, 6010A, 7080A, 7081)d 
(1311, 6010A, 7130, 7131A)d 
(1311, 6010A, 7190, 7191)d 
(1311, 6010A, 7420, 7421)d 
(1311, 7470A, 7471A)d 
(1311, 6010A, 7740, 7741A, 7742)d 
(1311, 6010A, 7760A, 7761)d 
or equivalent methods 

Total and/or TCLP metals analysis 
 
Inductively-coupled plasma 
spectroscopy 
 
Atomic absorption spectroscopy 
 
Cold vapor atomic absorption 
spectroscopy 
 
Acceptable know ledge for 
heterogeneous wastes 

Determine total or 
TCLP metals 
concentration in 
samples of solids or 
liquids 

Reactive Sulfide SW-846, Test Method to Determine Hydrogen Sulfide 
Released from Wastesf 
SW-846 (9010A, 9012, 9013)d or equivalent methods 

Colorimetric or t itrametric 
measurement of hydrogen sulfide 
released from waste follow ing 
reflux distillation under acidic 
conditions 

Determine 
concentration of 
reactive sulfides 

Ignitability SW-846 (1010 and 1020A)d or equivalent methods Pensky-Martens closed cup Determine ignitablity 
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Parametera Method Numbers Test Methods 
 

Rationale 

 
Setaflash closed cup 

pH SW-846 (9040B and 9041A)d or equivalent methods pH electrometric measurement 
 
pH paper 

Determine 
corrosivity 

 
aInformation contained in this column is from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
bAmerican Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,"  ASTM 

D4547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania. 
 
cU.S. Environmental Protection Agency (EPA), 1991, "Soil Sampling and Analysis for Volatile Organic Compounds,"  EPA/540/4-9/001, Office of Research 

and Development. 
dU.S. Environmental Protection Agency (EPA), 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,"  SW-846, Office of Solid Waste 

and Emergency Response, U.S. Government Printing Office, Washington, D.C. 
eEquivalent methods subject to EPA approval may be substituted. 
fSW-846, Sections 7.3.3.2 and 7.3.4.2 contain specialized methods to determine if a cyanide- or sulfide-containing waste exhibits the reactivity 

characteristic. 
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 Table 3-5 
 
 Cross Reference of Matrix Parameter Codes and TRUPACT-II Content Codes 
 

Matrix Parametera Code/ 
Description 

TRUPACT-II Content 
(TRUCON) Codes 

Waste Descriptions 

S3000-Homogeneous Solids LA 114 Solidified inorganic process solids and liquids 

 LA 126 Solidified organic process solids and liquids 

S5000-Debris Wastes LA 116 Combustible waste 

 LA 117 Noncombustible metal waste 

 LA 118 Glass waste 

 LA 123 Leaded gloves 

 LA 125 Mixed combustible/noncombustible waste 
 
aInformation in this column was extracted from the U.S. Department of Energy (DOE), 1995, "TRU Waste Characterization Quality 

Assurance Program Plan," CAO-94-1010, Rev. 0, Carlsbad Area Office, Carlsbad, New Mexico. 
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 Table 3-6 
 
 Transuranic Mixed Waste Characterization Matrix 
 for Currently Generated Waste at Technical Area 55 
 

Waste Description TRUPACT-II 
Content 

(TRUCON) 
Codes 

Process Generating the Waste Basis for Hazardous 
Waste Designation 
(knowledge and/or 

testing) 

Potential 
EPAa 

Hazardous 
Waste Numbers 

Potential Hazardous 
Constituents in the 

Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

       

Solidified inorganic process 
solids and liquids 

LA 114 Inorganic process solids and liquids may include process residue 
from evaporator bottoms and other discardable solutions, 
process-leached solids, ash, filter cakes, metal oxides, and fines, 
generated as a result of plutonium (Pu) processing operations, that 
are solidified in cement. 

Knowledgec/ 
Testingd 

D007 Chromium 5.0 

Combustible waste LA 116 Combustible solids (e.g., paper, rags, plastic, rubber) and a small 
fraction of non-combustibles (e.g., metal scrap) generated from Pu 
processing activities. 

Knowledge/ 
Testing 

D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
F001 

 
F002 
F003 
F005 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Spent halogenated 
  solvents 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
NAe 

Noncombustible metal waste LA 117 Noncombustible metal waste (e.g., motors, pumps, tools, process 
equipment) and glass with a small fraction of combustible waste 
(e.g., plastics) generated from Pu processing activities. 

Knowledge/ 
Testing 

D005 
D006 
D008 
D009 
D011 

Barium 
Cadmium 
Lead 
Mercury 
Silver 

100.0 
1.0 
5.0 
0.2 
5.0 
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Waste Description TRUPACT-II 
Content 

(TRUCON) 
Codes 

Process Generating the Waste Basis for Hazardous 
Waste Designation 
(knowledge and/or 

testing) 

Potential 
EPAa 

Hazardous 
Waste Numbers 

Potential Hazardous 
Constituents in the 

Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

       

Glass waste LA 118 Glass waste (e.g., discarded laboratory glassware, windows, bottles), 
and metal with a small fraction of combustibles (e.g., plastics) 
generated from Pu processing activities. 

Knowledge/ 
Testing 

D008 
D009 

Lead 
Mercury 

5.0 
0.2 

Leaded glove waste LA 123 Leaded gloves discarded with a small fraction of noncombustible 
waste (e.g., motors, tools) generated from Pu processing activities. 

Knowledge/ 
Testing 

D008 Lead 5.0 

Mixed 
combustible/noncombustible 
waste 

LA 125 Mixtures of combustible and noncombustible waste including paper, 
rags, plastic, rubber, leaded glovebox gloves, glass, motors, pumps, 
tools, and miscellaneous metal waste generated from Pu processing 
activities. 

Knowledge/ 
Testing 

D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
F002 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Spent halogenated 
  solvents 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
NA 

Solidified organic process 
solids and liquids 

LA 126 Solidified organic process solids and liquids which, together with 
plastic packaging, result in >5% and normally ≤10% organics.  
These process solids may include process residue from evaporator 
bottoms and other discardable solutions, process-leached solids, 
ash, filter cakes, metal oxides, and fines, generated as a result of Pu 
processing operations, that are solidified in cement. 

Knowledge D007 Chromium 5.0 

 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the respective value given in the 
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New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart D, revised November 1, 1995. 
cKnowledge indicates process knowledge used as the basis for hazardous waste designation. 
dTesting:  In reference to the basis for hazardous waste classification, indicates that sampling and analysis has been performed, but either (1) the documentation is not available or (2) the data exist but are not verifiable. 
eNot applicable:  Refers to the absence of regulatory limits for F-listed wastes. 
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 Table 3-7 
 
 Parameters, Characterization Methods, and Rationale for 
 Transuranic Mixed Waste Stored and Treated at Technical Area 55 
 

Matrix Parametera 
Code/Description 

Waste Description Analytical Parameters Characterization Methods Rationale 

Storage 

S3000—Homogeneous 
Solids 

–Solidified inorganic process 
solids and liquids 

–Solidified organic process 
solids and liquids 

–Physical form of the 
waste 

–Visual examination 
–Acceptable knowledgeb 

–Verify physical waste form 

  –RCRAc–regulated 
metals 

–Sampling and analysis –Determine toxicity 
characteristic  

–Determine concentration of 
metals 

  –Volatile organic 
compounds (VOC) 
and semivolatile 
organic compounds 
(SVOC) 

–Gas chromatography/ 
mass spectrometry 
–Acceptable knowledge 

–Determine toxicity 
characteristic  

–Determine concentration of 
organics 

S5000—Debris Waste –Combustible waste 
–Noncombustible metal waste 
–Glass waste 
–Leaded glove waste 
–Mixed 

combustible/noncombustible 
 waste 

–Physical form of the 
waste 

–Visual examination 
–Acceptable knowledge 

–Verify physical waste form 

  –RCRA-regulated 
metals 

–Acceptable knowledge –Determine compliance with 
land disposal restriction 
(LDR) treatment 
standards, if applicable 

  –VOCs and SVOCs –Acceptable knowledge –Determine compliance with 
LDR treatment standards, 
if applicable 

Treatment 

S3000—Homogeneous 
Solids 

–Solidified inorganic process 
solids and liquids 

–Solidified organic process 
solids and liquids 

–Physical form of the 
waste 

–Visual examination 
–Acceptable knowledge 

–Verify physical waste form 

  –RCRA–regulated 
metals 

–Sampling and analysis –Determine toxicity 
characteristic  

–Determine concentration of 
metals 

 
aInformation in this column was extracted from the U.S. Department of Energy (DOE), 1995, "TRU Waste Characterization Quality Assurance 

Program Plan," CAO-94-1010, Rev. 0, Carlsbad Area Office, Carlsbad, New Mexico. 
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bAcceptable knowledge is broadly defined as process knowledge, waste analysis data (e.g., sampling and analysis) and/or facility records of 
analysis in U.S. Environmental Protection Agency (EPA), 1994, "Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of 
Hazardous Wastes, A Guidance Manual," OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response, Washington, D.C. 

cResource Conservation and Recovery Act.  Use of the term "RCRA-regulated metals" refers to toxicity characteristic hazardous waste metals as 
defined in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261.24, revised November 1, 1995. 
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 Table 3-8 
 
 Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 
 
 
 

Waste Description Waste-Generating Process Description Basis for 
Characterization 

Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsb 

(milligrams 
per liter) 

Homogeneous Solid Wastes 

Unused solid reagent chemicals Discarded off-specification unused reagent 
powders and crystalline materials. 

Knowledgec D001 
D002 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D011 

All P- or U-listed waste 
codes 

Ignitability 
Corrosivity 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 

NAd 
NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
NA 

Heterogeneous Solid Wastes 

Contaminated bulk lead shielding 
and scrap 

Radiation shielding in laser applications and 
materials from demolition and decommissioning 
of research laboratories containing metal 
fittings, piping, and tools, with Uranium-238 
contamination and/or heavy metal materials. 

Knowledge D006 
D007 
D008 

Cadmium 
Chromium 
Lead 

1.0 
5.0 
5.0 

Discarded bricks Lead bricks from radiation shielding and debris 
from decontamination and decommissioning 
projects. 

Knowledge D006 
D008 

Cadmium 
Lead 

1.0 
5.0 
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Heterogeneous Solid Wastes (Continued) 

Organic-contaminated 
noncombustible solids 

Absorbed oils, laboratory debris, and discarded 
equipment. 

Knowledge D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D027 
D030 
D032 
D033 
D034 
D042 
F001 

 
F002 

 
 
 

F004 
 

F005 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
2,4,6-Trichlorophenol 
1,1,1-Trichloroethane, 
   Trichloroethylenef 
Chlorobenzenef, 
   Methylene chloride, 
   Tetrachloroethylenef, 
   Trichloroethylenef 
Cresolf, 
   Nitrobenzenef 
Toluene, 
   Methyl ethyl ketonef, 
   Benzenef 

5.0 
100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
7.5 

0.13e 
0.13e 
0.5 
3.0 
2.0 
NA 

 
NA 

 
 
 

NA 
 

NA 

Mercury waste Free elemental mercury, mercuric compounds, 
gels containing mercuric compounds, old 
thermometers, hygrometers, vacuum tubes, 
fluorescent light bulbs, and other instruments 
and equipment containing unrecovered 
mercury. 

Knowledge D009 
U151 

Mercury 
Mercury 

0.2 
NA 
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Heterogeneous Solid Wastes (Continued) 

Batteries Discarded battery cores (with potential residual 
liquid), including lead-acid, rechargeable 
nickel-cadmium, and mercury. 

Knowledge D001 
D002 
D003 
D004 
D006 
D007 
D008 
D009 

Ignitability 
Corrosivity 
Reactivity 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 

NA 
NA 
NA 
5.0 
1.0 
5.0 
5.0 
0.2 

Liquid Wastes 

Spent solvents and contaminated 
solvent mixtures 

Extraction operations, bench-scale experimental 
inorganic chemistry, environmental analysis, 
and radiochemistry. 

Knowledge D001 
D002 
D004 
D005 
D007 
D008 
D009 
D010 
D011 
D018 
D019 
D021 
D022 
D027 
D028 
D030 
D032 
D033 
D034 
D036 

Ignitability 
Corrosivity 
Arsenic 
Barium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
 

NA 
NA 
5.0 

100.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
0.5 

100.0 
6.0 
7.5 
0.5 

0.13e 
0.13e 
0.5 
3.0 
2.0 
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Liquid Wastes (Continued) 

Spent solvents and contaminated 
solvent mixtures (Continued) 

Extraction operations, bench-scale experimental 
inorganic chemistry, environmental analysis, 
and radiochemistry. 

Knowledge D042 
D043 
F001 

 
 
 
 
 

F002 
 
 
 
 

F003 
 
 
 
 

F005 

2,4,6-Trichlorophenol 
Vinyl chloride 
Tetrachloroethylenef, 
   Trichloroethylenef, 
   Methylene chloride, 
   1,1,1-Trichloroethane, 
   Carbon tetrachloride, 
   Chlorinated fluorocarbons 
Tetrachloroethylenef, 
   Trichloroethylenef, 
   1,1,1-Trichloroethane, 
   1,1,2-Trichloro-1,2,2- 
   trifluoroethane 
Xylene, Acetone,  
   Ethyl acetate, 
   Ethyl ether,  
   Methyl isobutyl ketone, 
   n-Butyl alcohol, Methanol 
Toluene, Methyl ethyl ketonef, 
   Carbon disulfide, 
   Isobutanol, Pyridinef, 
   Benzene 

2.0 
0.2 
NA 

 
 
 
 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

Corrosive liquid wastes  Radiochemistry research, 
plutonium-processing operations, and 
analytical chemistry. 

Knowledge D001 
D002 
D007 
D009 
D010 
D011 
D036 

Ignitability 
Corrosivity 
Chromium 
Mercury 
Selenium 
Silver 
Nitrobenzene 

NA 
NA 
5.0 
0.2 
1.0 
5.0 
2.0 
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Liquid Wastes (Continued) 

Nonaqueous, noncorrosive liquids 
contaminated with heavy metals  

Metal polishing operations, and radiochemistry 
research. 

Knowledge 
Sampling and analysisg 

D001 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

Ignitability 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

Oil wastes Equipment maintenance operations. Knowledge D004 
D005 
D006 
D007 
D008 
D009 
D010 
D028 
F001 

 
 
 
 
 

F002 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
1,2-Dichloroethane 
Tetrachloroethylenef, 
   Trichloroethylenef, 
   Methylene chloride, 
   1,1,1-Trichloroethane, 
   Carbon tetrachloridef, 
   Chlorinated fluorocarbons 
Tetrachloroethylenef, 
   Trichloroethylenef, 
   1,1,1-Trichloroethane, 
   1,1,2-Trichloro-1,2,2- 
   trifluoroethane 

5.0 
100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
0.5 
NA 

 
 
 
 
 

NA 



 
 
 
 
 Table 3-8 (Continued) 
 
 Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 
 

 

 
 

 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28  1996  

 6 

Liquid Wastes (Continued) 

Oil wastes (Continued) Equipment maintenance operations. Knowledge F003 
 
 
 
 

F005 
 

Xylene, Acetone, 
   Ethyl acetate, 
   Ethyl ether, 
   Methyl isobutyl ketone, 
   n-Butyl alcohol, Methanol 
Toluene, Methyl ethyl ketonef, 
   Carbon disulfide, 
   Isobutanol, Pyridinef, 
   Benzenef 

NA 
 
 
 
 

NA 

Unused liquid reagent chemicals Discarded off-specification unused liquid 
reagent chemicals. 

Knowledge D001 
D002 

All P- and U-listed 
waste codes 

Ignitability 
Corrosivity 
Discarded commercial 
   chemical products and  
   off-specification species 

NA 
NA 
NA 

Photographic processing and 
photocopier wastes 

Photographic film processing and 
photocopying operations. 

Knowledge 
Sampling and analysis 

D001 
D002 
D007 
D008 
D011 

Ignitability 
Corrosivity 
Chromium 
Lead 
Silver 

NA 
NA 
5.0 
5.0 
5.0 

 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the 

respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, 261, Subpart D, revised November 1, 1995. 
cIndicates process knowledge may be used as the basis for hazardous waste designation. 
dNot applicable:  Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 
eThe quantitation limit is greater than the calculated regulatory level.  The quantitation limit therefore becomes the regulatory level (20 NMAC 4.1, Subpart II, 261.24, Table 1, revised November 1, 

1995). 
fProcess knowledge provided information that these constituents may have been used as solvents.  Toxicity Characteristic (TC) regulatory levels may also apply and will be evaluated. 
gIndicates that sampling and analysis may be used to characterize the waste stream. 
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 Table 3-9 
 
 Parameters, Characterization Methods, and Rationale 
 for Low-Level Mixed Waste Stored at Technical Area 55 
 

Waste Description Analytical Parametera Characterization Method Rationale 

Homogeneous Solid Wastes 

Unused solid reagent 
chemicals 

–RCRAb-regulated metals –Acceptable knowledgec 
–Sampling and analysis 

–Determine characteristic for ignitability, 
corrosivity, reactivity, and toxicity 

–Determine presence of P- and/or U-listed 
unused commercial chemical products 

Heterogeneous Solid Wastes 

Contaminated bulk 
lead shielding and 
scrap 

–RCRA-regulated metals –Acceptable knowledge –Determine toxicity characteristic 

Discarded bricks –RCRA-regulated metals –Acceptable knowledge –Determine toxicity characteristic 

Organic-contaminated 
noncombustible solids 

–RCRA-regulated metals 
–Volatile organic compounds 

(VOC) 
–Semivolatile organic 

compounds (SVOC) 

–Acceptable knowledge –Determine toxicity characteristic 
–Determine the presence of F-listed solvents 

Mercury waste –RCRA-regulated metals –Acceptable knowledge –Determine toxicity characteristic 
–Determine presence of U-listed unused 

commercial chemical product 

Batteries –RCRA-regulated metals –Acceptable knowledge –Determine characteristic for ignitability, 
corrosivity, reactivity, and toxicity 

Liquid Wastes 

–Spent solvents and 
contaminated 
solvent mixtures 

–Flash point 
–pH 
–RCRA-regulated metals 
–VOCs 
–SVOCs 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for ignitability, 
corrosivity, and toxicity 

–Determine concentration of F-listed solvents 

–Corrosive liquid 
wastes 

–Flash point 
–pH 
–RCRA-regulated metals 
–SVOCs 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for ignitability, 
corrosivity, and toxicity 

–Determine concentration of F-listed solvents 

–Nonaqueous, 
noncorrosive liquids 
contaminated with 
heavy metals 

–Flash point 
–RCRA-regulated metals 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for ignitability and 
toxicity 

–Oil wastes –RCRA-regulated metals 
–VOCs 

–Acceptable knowledge –Determine characteristic for toxicity 
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Waste Description Analytical Parametera Characterization Method Rationale 

–SVOCs –Sampling and analysis –Determine concentration of F-listed solvents 
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Liquid Wastes (Continued) 

–Unused liquid reagent 
chemicals 

–Flash point 
–pH 

–Acceptable knowledge –Determine characteristic for ignitability and 
corrosivity 

–Determine the presence of P- and U-listed 
unused commercial chemical product 

–Photographic 
processing and 
photocopier wastes 

–Flash point 
–pH 
–RCRA-regulated metals 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for ignitability, 
corrosivity, and toxicity 

 
aParameter selection is based on acceptable knowledge for each waste stream.  Additional parameters may be selected for each waste stream 

as necessary. 
bResource Conservation and Recovery Act.  Use of the term "RCRA-regulated metals" refers to hazardous waste as defined in the New Mexico 

Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261.24, revised November 1, 1995. 
cAcceptable knowledge is broadly defined as process knowledge, waste analysis data (e.g., sampling and analysis), and/or facility records of 

analysis in U.S. Environmental Protection Agency, 1994, "Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous 
Waste - A Guidance Manual," OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, 
Washington, D.C. 
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 Table 3-10 
 
 Descriptions of Hazardous Waste Stored at Technical Area 55 
 

Waste Descriptiona Waste-Generating 
Process Descriptiona 

Basis for 
Characterizationa 

Potential EPAb 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

Spent solvents and 
contaminated solvent 
mixtures  

Research and development activit ies; 
laser research; organic and inorganic 
chemistry research (e.g., solvent 
extractions, liquid chromatography 
solvents, polymer synthesis, and 
distillations); cleaning; and degreasing 
operations. 

Acceptable know ledged 
Sampling and analysise 

D001 
D002 
D003 
D004 
D005 
D007 
D008 
D009 
D010 
D011 
D018 
D019 
D021 
D022 
D028 
D030 
D032 
D035 
D036 
D038 
D040 
D043 
F001 

 
 
 
 

Ignitability 
Corrosivity 
React ivity 
Arsenic 
Barium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Trichloroethylene 
Vinyl chloride 
Tetrachloroethylene, 
   Trichloroethylene, 
   Methylene chloride, 
   1,1,1- Trichloroethane, 
   Carbon tetrachloride, 

NAf 
NA 
NA 
5.0 

100.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
0.5 

100.0 
6.0 
0.5 

0.13g 
0.13g 
200.0 

2.0 
5.0g 
0.5 
0.2 
NA 
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Waste Descriptiona Waste-Generating 
Process Descriptiona 

Basis for 
Characterizationa 

Potential EPAb 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

 
F002 

   Chlorof luorocarbons 
Tetrachloroethylene, 
   Trichloroethylene, 
   1,1,1-Trichloroethane, 
   
1,1,2-Trichloro-1,2,2-trif luoroethane 

 
NA 

Spent solvents and 
contaminated  solvent 
mixtures 
(Continued) 

Research and development act ivit ies; 
laser research; organic and inorganic 
chemistry research (e.g., solvent 
extract ions, liquid chromatography 
solvents, polymer synthesis, 
dist illat ions); cleaning; and degreasing 
operat ions. 

Acceptable know ledge 
Sampling and analysis 

F003 
 
 
 

F005 

Xylene, Acetone, Ethyl acetate, 
   Ethyl ether, Methanol 
   Methyl isobutyl ketone, 
   n-Butyl alcohol 
Toluene, Methyl ethyl ketone, 
   Carbon disulf ide, Isobutanol, 
   Pyridine, Benzene 

NA 
 
 
 

NA 

Contaminated solid w astes Machining operat ions, chemistry 
research, decontaminat ion and 
decommissioning projects, metal 
f inishing operat ions, and general 
maintenance operat ions. 

Acceptable know ledge D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D018 
D022 
D030 

Ignitability 
React ivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Chloroform 
2,4-Dinitrotoluene 

NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
6.0 

0.13g 
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Waste Descriptiona Waste-Generating 
Process Descriptiona 

Basis for 
Characterizationa 

Potential EPAb 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

D032 
D033 
D034 
D036 
D039 
D040 
D042 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Tetrachloroethylene 
Trichloroethylene 
2,4,6-Trichlorophenol 

0.13g 
0.5 
3.0 
2.0 
0.7 
0.5 
2.0 
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Contaminated solid w astes 
(Continued) 

Machining operat ions, chemistry 
research, decontaminat ion and 
decommissioning projects, metal 
f inishing operat ions, photographic f ilm 
processing, and general maintenance 
operat ions. 

Acceptable know ledge F001 
 

F002 
F003 
F005 

1,1,1-Trichloroethane, 
   Carbon tetrachloride 
1,1,1-Trichloroethane 
Acetone, Methanol 
Toluene, Benzene 

NA 
 

NA 
NA 
NA 

Paint and paint-related 
w astes 

Paint ing and f inishing operat ions, and 
general facility maintenance. 

Acceptable know ledge 
Sampling and analysis 

D001 
D005 
D006 
D007 
D008 
D009 
D011 
F003 
F005 

Ignitability 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Xylene 
Toluene 

NA 
100.0 

1.0 
5.0 
5.0 
0.2 
5.0 
NA 
NA 

Photographic processing 
and photocopier w astes 

Photographic f ilm processing and 
photocopying operat ions. 

Acceptable know ledge 
Sampling and analysis 

D001 
D002 
D007 
D008 
D011 

Ignitability 
Corrosivity 
Chromium 
Lead 
Silver 

NA 
NA 
5.0 
5.0 
5.0 

Corrosive liquid w astes Analyt ical research and operat ions, 
electroetching, and electropolishing. 

Acceptable know ledge 
Sampling and analysis 

D001 
D002 
D004 
D005 
D006 
D007 
D008 
D009 
D010 

Ignitability 
Corrosivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
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D011 
D038 
F002 

 
 
 
 
 
 
 
 

F003 
F005 

Silver 
Pyridine 
Tetrachloroethylene, 
   Methylene chloride, 
   Trichloroethylene, 
   1,1,1-Trichloroethane, 
   Chlorobenzene, 
   
1,1,2-Trichloro-1,2,2-trif luoroethane, 
   Ortho-dichlorobenzene, 
   Trichlorof luoromethane, 
   1,1,2-Trichloroethane 
Methanol 
Toluene, Methyl ethyl ketone, 
   Carbon disulf ide, Isobutanol, 
   Pyridine, Benzene, 
   2-Ethoxyethanol, 2-Nitropropane 

5.0 
5.0g 
NA 

 
 
 
 
 
 
 
 

NA 
NA 

Solid metals and metallic 
compounds  

Machining and cutt ing operat ions; 
synthesis react ions; solder from 
electronic manufacturing, repair, and 
brazing operat ions; and grinding 
operat ions. 

Acceptable know ledge 
Sampling and analysis 

D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

Ignitability 
React ivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

Contaminated 
noncorrosive, aqueous and 
nonaqueous solut ions and 

Vacuum pump maintenance, 
spectrometric operat ions, equipment 
cleaning and maintenance, synthesis 

Acceptable know ledge 
Sampling and analysis 

D001 
D003 
D004 

Ignitability 
React ivity 
Arsenic 

NA 
NA 
5.0 
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sludges, including oils react ions, analyt ical operat ions, metal 
polishing operat ions, and vehicle 
maintenance. 

D005 
D006 
D007 
D008 
D009 
D010 
D011 
D018 
D038 
D040 

Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Pyridine 
Trichloroethylene 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
5.0g 
0.5 

Contaminated 
noncorrosive, aqueous and 
nonaqueous solut ions and 
sludges, including oils 
(Continued) 

Vacuum pump maintenance, 
spectrometric operat ions, equipment 
cleaning and maintenance, synthesis 
react ions, analyt ical operat ions, metal 
polishing operat ions, and equipment 
maintenance. 

Acceptable know ledge 
Sampling and analysis 

F002 
 
 
 
 
 
 
 
 

F003 
 
 
 

F005 

Tetrachloroethylene, 
   Methylene chloride, 
   Trichloroethylene, 
   1,1,1-Trichloroethane, 
   Chlorobenzene, 
   
1,1,2-Trichloro-1,2,2-trif luoroethane, 
   Ortho-dichlorobenzene, 
   Trichlorof luoromethane, 
   1,1,2-Trichloroethane 
Xylene, Acetone, Ethyl acetate, 
   Ethyl benzene, Ethyl ether, 
   Methyl isobutyl ketone, n-Butyl 
   Alcohol, Cyclohexanone, Methanol 
Toluene, Methyl ethyl ketone, 
   Carbon disulf ide, Isobutanol, 
   Pyridine, Benzene, 
   2-Ethoxyethanol, 2-Nitropropane 

NA 
 
 
 
 
 
 
 
 

NA 
 
 
 

NA 

Mercury w astes Lamp replacement, laboratory 
operat ions, mercury spill clean-up, 

Acceptable know ledge 
Sampling and analysis 

D009 
U151 

Mercury 
Mercury 

0.2 
NA 
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and equipment cleaning and 
maintenance. 

Used batteries and battery 
f luids 

Equipment maintenance. Acceptable know ledge D002 
D006 
D007 
D008 
D009 
D011 

Corrosivity 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 

NA 
1.0 
5.0 
5.0 
0.2 
5.0 

Unused/off-specif icat ion 
commercial chemical 
products 

Laboratory research and spill residues. Acceptable know ledge 
Sampling and analysis 

D001 
D002 
D003 

D004 through D043 
 
 

All P- and U-listed 
w aste codes 

Ignitability 
Corrosivity 
React ivity 
Toxicity characterist ic leaching 
procedure w astes 
 
Discarded commercial chemical 
products and off-specif icat ion 
species 

NA 
NA 
NA 
-c 
 
 

NA 

 
aDenotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Prof ile Form database. 
bU.S. Environmental Protect ion Agency. 
cA solid w aste exhibits the characterist ic of toxicity if  the extract from a representat ive sample of the w aste contains any of the contaminants listed (D004-D043) at a concentrat ion equal to or 

greater than the respect ive value given in the New  Mexico Administrat ive Code, Tit le 20, Chapter 4, Part  1 (20 NMAC 4.1), Subpart  II, Part  261, Subpart D, revised November 1, 1995. 
dIndicates that acceptable know ledge may be used as the basis for the hazardous w aste designat ion. 
eIndicates that sampling and analysis may be used to characterize the w aste stream. 
fNot applicable:  Refers to the absence of regulatory limits for ignitable, corrosive, and react ive characterist ic w astes and F-, P-, and U-listed w astes. 
gThe quantitat ion limit  is greater than the calculated regulatory level.  The quantitat ion limit  therefore becomes the regulatory level (20 NMAC 4.1, Subpart II, 261.24, Table 1, revised 

November 1, 1995). 
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 Table 3-11 
 
 Parameters, Characterization Methods, and Rationale 
 for Hazardous Waste Stored at Technical Area 55 
 

Waste Descriptiona Analytical Parametersb Characterization Methods Rationale 

–Spent solvents and 
contaminated solvent 
mixtures 

–Flash point (for liquid waste) 
–pH (for liquid waste) 
–RCRAc-regulated metals 
–Volatile organic compounds (VOC) 
–Semivolatile organic compounds 

(SVOC) 

–Acceptable knowledged 
–Sampling and analysise 

–Determine characteristic for 
ignitability, corrosivity, reactivity, 
and toxicity 

–Determine concentration of F-listed 
solvents 

–Contaminated solid 
wastes 

–RCRA-regulated metals 
–VOCs 
–SVOCs 

–Acceptable knowledge –Determine characteristic for 
ignitability, reactivity, and toxicity 

–Determine concentration of F-listed 
solvents 

–Paint and paint-related 
wastes 

–Flash point (for liquid waste) 
–RCRA-regulated metals 
–VOCs 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for 
ignitability and toxicity 

–Determine concentration of F-listed 
solvents 

–Photographic 
processing and 
photocopier wastes 

–Flash point (for liquid waste) 
–pH (for liquid waste) 
–RCRA-regulated metals 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for 
ignitability, corrosivity, and toxicity 

–Corrosive liquid 
wastes 

–Flash point (for liquid waste) 
–pH (for liquid waste) 
–RCRA-regulated metals 
–VOCs 
–SVOCs 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for 
ignitability, corrosivity, and toxicity 

–Determine concentration of F-listed 
solvents 

–Solid metals and 
metallic compounds 

–RCRA-regulated metals –Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for 
ignitability, reactivity, and toxicity 

–Contaminated 
noncorrosive, 
aqueous and 
nonaqueous 
solutions and 
sludges, including 
oils 

–Flash point 
–RCRA-regulated metals 
–VOCs 
–SVOCs 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for 
ignitability, reactivity, and toxicity 

–Determine concentration of F-listed 
solvents 

–Mercury wastes –RCRA-regulated metal –Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for toxicity 
–Determine the presence of a U-listed 

unused commercial chemical 
product 

–Used batteries and 
battery fluids 

–pH (for liquid waste) 
–RCRA-regulated metals 

–Acceptable knowledge –Determine characteristic for 
corrosivity and toxicity 

–Unused/off-specificatio
n commercial 
chemical products 

–Flash point (for liquid waste) 
–pH (for liquid waste) 
–RCRA-regulated metals 

–Acceptable knowledge 
–Sampling and analysis 

–Determine characteristic for 
ignitability, corrosivity, reactivity, 
and toxicity 



 
 
 
 
 Table 3-11 (Continued) 
 
 Parameters, Characterization Methods, and Rationale 
 for Hazardous Waste Stored at Technical Area 55 
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–VOCs 
–SVOCs 

–Determine presence of P-listed or 
U-listed unused commercial 
chemical products 

 
aInformation contained in this column is from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form 

database. 
bParameter selection is based on acceptable knowledge for each waste stream.  Additional parameters may be selected for each waste stream 

as necessary. 
cResource Conservation and Recovery Act.  Use of the term "RCRA-regulated metals" refers to hazardous waste as defined in the New Mexico 

Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261.24, revised November 1, 1995. 
dAcceptable knowledge is broadly defined as process knowledge, waste analysis data (e.g., sampling and analysis), and/or facility records of 

analysis in U.S. Environmental Protection Agency, 1994, "Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste - A Guidance Manual," OSWER 9938.4-03, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, 
Washington, D.C. 

eIndicates that sampling and analysis may be used to characterize the waste stream. 
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 4.0  DESIGN, OPERATIONS, AND PROCESS INFORMATION 
 
This Part B permit application addresses only those units at Los Alamos National Laboratory 
(LANL) Technical Area (TA) 55 currently identified as hazardous or mixed waste regulated units.  
Continuous initiatives are administered to ensure identification of additional units, if any, that may 
potentially be regulated under the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1).  This section presents a brief description of each container storage area, the 
storage tank systems, and the cementation unit addressed in this permit application as well as an 
overview of the general operations and process information that are applicable to these 
hazardous and mixed waste management units.  The information provided in this section is 
submitted to address the following requirements: 
 
 •Container storage requirements of 20 NMAC 4.1, Subpart IX, 270.15, revised November 1, 

1995, and 20 NMAC 4.1, Subpart V, 264, Subpart I, revised November 1, 1995, as 
applicable; 

 
 •Tank system requirements specified in 20 NMAC 4.1, Subpart IX, 270.16, revised November 

1, 1995, and 20 NMAC 4.1, Subpart V, 264, Subpart J, revised November 1, 1995, as 
applicable; and 

 
 •Miscellaneous unit requirements specified in 20 NMAC 4.1, Subpart IX, 270.23, revised 

November 1, 1995, and 20 NMAC 4.1, Subpart V, 264, Subpart X, revised November 1, 
1995, as applicable. 

 
4.1CONTAINER STORAGE AREAS [20 NMAC 4.1, Subpart IX, 270.15; 20 NMAC 4.1, 

Subpart V, Part 264, Subpart I] 
This section provides descriptions of the container storage areas at TA-55.  The container 
storage areas addressed in this permit application include Areas 1 through 11 located in TA-55, 
Building 4 (TA-55-4); the container storage pad located west of TA-55-4; and the container 
storage area located in TA-55-185 (An index to selected buildings/structures at TA-55 is provided 
as Attachment 4-1.)  Each description includes the location, the physical parameters, the 
materials of construction, the basic design features, the maximum storage capacity, and the types 
of containers used at the container storage area.  In addition, for areas that store wastes that 
may potentially contain free liquids, information is provided on the design and capacity of the 
secondary containment system. 
 
Engineering drawings (Figures 4-1 through 4-4) have been provided for the container storage 
areas included in this permit application; they are, however, provided under separate cover to 
comply with Unclassified Controlled Nuclear Information (UCNI) procedures. 
 
4.1.1Container Storage Areas 1, 2, and 3 
Areas 1, 2, and 3 are used to store containers of hazardous waste, transuranic (TRU) mixed 
waste, and low-level mixed waste, any of which may potentially contain liquids.  These container 
storage areas are located in the basement of TA-55-4, as shown on Figure 4-1.  TA-55-4 was 
constructed in 1977.  The basement is approximately 265 feet (ft) long by 284 ft wide.  The 
entire basement floor is constructed of 10-inch-(in.-)thick concrete and is coated with a chemical 
and temperature-resistant epoxy primer and epoxy paint to effectively prevent the migration of any 
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liquids into the concrete (manufacturer's information on the protective coating materials is included 
as Appendix C of this permit application). 
 
The basement is divided into a north and a south section by a concrete wall.  These two sections 
are further divided, approximately in half, by a combination of concrete, a metal fire wall, and 
metal sliding fire doors.  Passageways exist between all four sections.  Areas 1 and 3 are 
located in the southwest section of the basement as shown on Figure 4-1.  Area 1 is L-shaped 
and is approximately 61.4 ft long by 54.9 ft wide.  The total square footage of this area is 2,153.7 
square ft.  Area 3 is 26 ft long by 10 ft wide and is located just north of Area 1.  Area 2 is located 
in the southeast section of the basement as shown on Figure 4-1.  It is approximately 26.6 ft long 
by 11.3 ft wide.  The total maximum storage capacity of the three areas is 27,500 gallons (gal), or 
the equivalent of 500, 55-gal drums.  Waste containers holding mixed waste stored in Areas 1, 2, 
and 3 may include 30-, 55-, and 85-gal steel drums; large waste boxes; and standard waste boxes 
(SWB).  (Section 4.2.1 and Appendix D of this permit application provide detailed information 
regarding the different types of waste containers currently used at TA-55.  The container 
specifications may vary between different manufacturers.) 
 
Containers holding mixed waste that may potentially contain or are known to contain free liquids 
may be stored in Areas 1, 2, and 3; therefore, the requirements of 20 NMAC 4.1, Subpart V, 
264.175(b), revised November 1, 1995, are applicable.  (Tables 4-1 through 4-5 provide 
information on wastes that may be stored in Areas 1, 2, and 3.)  Containers suspected or known 
to contain free liquids are stored in containment systems.  (Section 4.2.1 provides additional 
information on secondary containment units.)  The containment units will hold at least 10 percent 
of the volume of the potential liquid-bearing containers or the volume of the largest potential 
liquid-bearing container that may be stored in each unit, whichever is greater, pursuant to the 
requirements of 20 NMAC 4.1, Subpart V, 264.175(b)(3), revised November 1, 1995. 
 
4.1.2Container Storage Area 4 
Area 4 is used to store containers of hazardous waste, TRU mixed waste, and low-level mixed 
waste, any of which may potentially contain liquids.  The container storage area is located in the 
northwest section of the basement at TA-55-4, as shown on Figure 4-1.  Area 4 is 16 ft long by 
13 ft wide.  The storage capacity of this area is 3,400 gal, or the equivalent of approximately 62, 
55-gal drums.  The types of waste containers holding hazardous or mixed waste that may be 
stored in Area 4 include but are not limited to steel cans; 30-, 55-, and 85-gal steel drums; and 
large waste boxes. 
 
Containers holding hazardous or mixed waste that may potentially contain or are known to contain 
free liquids may be stored in Area 4; therefore, the requirements of 20 NMAC 4.1, Subpart V, 
264.175(b), revised November 1, 1995, are applicable.  (Tables 4-1 through 4-5 provide 
information on wastes that may be stored in Area 4.)  Containers suspected or known to contain 
free liquids are stored in a cabinet equipped with a leakproof sill, on self-containment pallets, or in 
secondary containment units.  (Section 4.2.1 provides additional information on these 
containment systems.)  The containment systems will hold at least 10 percent of the volume of 
the potential liquid-bearing containers or the volume of the largest potential liquid-bearing 
container that may be stored therein, whichever is greater, pursuant to the requirements of 
20 NMAC 4.1, Subpart V, 264.175(b)(3), revised November 1, 1995. 
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4.1.3Container Storage Area 5 
Area 5 is used to store hazardous waste, TRU mixed waste, and low-level mixed waste solids.  
The container storage area is located in the northeast section of the basement at TA-55-4, as 
shown on Figure 4-1.  It is approximately 45.1 ft long by 17.6 ft wide.  The storage capacity of 
this area is 3,400 gal, or the equivalent of approximately 62, 55-gal drums.  Waste containers 
holding mixed waste stored in Area 5 include, but are not limited to, steel cans; 55- and 85-gal 
steel drums; and SWBs. 
 
Only solids are stored in Area 5.  Therefore, the requirements of 20 NMAC 4.1, Subpart IX, 
270.15(a), revised November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.175(b), revised 
November 1, 1995, are not applicable.  In accordance with 20 NMAC 4.1, Subpart IX, 
270.15(b)(1), revised November 1, 1995, Tables 4-1 through 4-3 provide information to show that 
the wastes stored in Area 5 consist of solid physical forms only and, by the nature of their physical 
form, do not contain free liquids. 
 
4.1.4Container Storage Area 6 
Area 6 is used to store containers of TRU mixed waste and non-waste items, some of which may 
contain liquids.  The container storage area is located along the eastern wall of the basement at 
TA-55-4, as shown on Figure 4-1.  The storage area is approximately 79.6 ft long by 50.5 ft wide. 
 The storage capacity of this area is 4,000 gal, or the equivalent of approximately 73, 55-gal 
drums.  The types of waste containers holding mixed waste that may be stored in Area 6 include, 
but are not limited to, glass or plastic bottles; steel cans; and 30- and 55-gal steel drums. 
 
Containers holding mixed waste that may potentially contain or are known to contain free liquids 
may be stored in Area 6; therefore, the requirements of 20 NMAC 4.1, Subpart V, 264.175(b), 
revised November 1, 1995, are applicable.  (Table 4-1 provides information on wastes that may 
be stored in Area 6.)  This container storage area has a recessed floor and will provide secondary 
containment for the liquids stored in Area 6.  The floor is constructed of concrete, is free of cracks 
and gaps, and is coated with a chemical-and temperature-resistant epoxy primer and epoxy paint. 
 This coating is compatible with the wastes stored in Area 6 and will effectively prevent the 
migration of waste into the concrete.  The capacity of the recessed floor is at least 10 percent of 
the volume of the potential liquid-bearing containers or the volume of the largest potential 
liquid-bearing container that may be stored in Area 6, whichever is greater, pursuant to the 
requirements of 20 NMAC 4.1, Subpart V, 264.175(b)(3), revised November 1, 1995. 
 
4.1.5Container Storage Area 7 
Area 7 may be used to store containers of hazardous waste, TRU mixed waste, and low-level 
mixed waste, any of which may potentially contain liquids.  The container storage area is located 
in the northwest section of the basement at TA-55-4, as shown on Figure 4-1.  The area is split 
with one portion on either side of the basement corridor leading to the outside access ramp.  The 
western portion is approximately 33.3 ft long by 3 ft wide.  The eastern portion is approximately 
48.7 ft long by 2.2 ft wide.  Area 7 has a maximum storage capacity of 4,400 gal, or the 
equivalent of 80, 55-gal drums. Waste containers holding hazardous or mixed waste stored in 
Area 7 may include, but are not limited to, steel cans; 30-, 55-, and 85-gal steel drums; and other 
waste boxes.  Occasionally, large waste boxes and/or SWBs are staged temporarily (i.e., less 
than 24 hours) in Area 7 prior to loading and transport to other locations. 
 
Containers holding hazardous or mixed waste that may potentially contain or are known to contain 
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free liquids may be stored in Area 7; therefore, the requirements of 20 NMAC 4.1, Subpart V, 
264.175(b), revised November 1, 1995, are applicable.  (Tables 4-1 through 4-5 provide 
information on wastes that may be stored in Area 7.)  Containers suspected or known to contain 
free liquids are stored in secondary containment units.  The containment units will hold at least 10 
percent of the volume of the potential liquid-bearing containers or the volume of the largest 
potential liquid-bearing container that may be stored in each unit, whichever is greater, pursuant to 
the requirements of 20 NMAC 4.1, Subpart V, 264.175(b)(3), revised November 1, 1995. 
 
4.1.6Container Storage Areas 8 and 9 
Areas 8 and 9 may be used to store containers of TRU mixed waste and low-level mixed waste, 
any of which may potentially contain liquids.  The container storage areas are located in 
Room 401 of TA-55-4 (TA-55-4-401), as shown on Figure 4-2.  Area 8 is 6 ft long by 5.5 ft wide.  
The storage capacity of this area is 660 gal, or the equivalent of 12, 55-gal drums.  Area 9 is 
6.25 ft long by 5 ft wide.  Its maximum storage capacity is 280 gal, or the equivalent of 
approximately 5, 55-gal drums.  Waste containers holding mixed waste stored in Areas 8 and 9 
include, but are not limited to, steel cans and 30-, 55-, and 85-gal steel drums. 
 
Containers holding mixed waste that may potentially contain or are known to contain free liquids 
may be stored in Areas 8 and 9; therefore, the requirements of 20 NMAC 4.1, Subpart V, 
264.175(b), revised November 1, 1995, are applicable.  (Tables 4-1, 4-2, and 4-4 provide 
information on wastes that may be stored in Areas 8 and 9.)  TA-55-4-401 has a recessed floor 
and will provide secondary containment for the liquids stored in Areas 8 and 9.  The entire floor is 
constructed of 10-in.-thick concrete, is free of cracks and gaps, and is coated with a chemical- 
and temperature-resistant epoxy primer and epoxy paint.  This coating is compatible with the 
wastes stored in Areas 8 and 9 and will effectively prevent the migration of waste into the 
concrete.  The capacity of the recessed floor is at least 10 percent of the volume of the potential 
liquid-bearing containers or the volume of the largest potential liquid-bearing container that may 
be stored in Areas 8 and 9, whichever is greater, pursuant to the requirements of 20 NMAC 4.1, 
Subpart V, 264.175(b)(3), revised November 1, 1995. 
 
4.1.7Container Storage Area 10 
Area 10 may be used to store containers of TRU mixed waste and low-level mixed waste solids.  
The container storage area is located in TA-55-4-433, as shown on Figure 4-2.  The floor of 
TA-55-4-433 is constructed of 10-in.-thick concrete and is coated with a chemical- and 
temperature-resistant epoxy primer and epoxy paint.  Area 10 is split into two portions within the 
room.  One portion of the container storage area, located in the northern end of the room, is 4 ft 
long by 3 ft wide.  The other portion of the container storage area, located in the southern end of 
the room, is 10 ft long by 2 ft wide.  Area 10 has a maximum storage capacity of 550 gal, or the 
equivalent of 10, 55-gal drums.  Waste containers holding mixed waste stored in Area 10 include, 
but are not limited to, steel cans and 30-, 55-, and 85-gal steel drums. 
 
Only solids are stored in Area 10.  Therefore, the requirements of 20 NMAC 4.1, Subpart IX, 
270.15(a), revised November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.175(b), revised 
November 1, 1995, are not applicable.  In accordance with 20 NMAC 4.1, Subpart IX, 
270.15(b)(1), revised November 1, 1995, Tables 4-1 and 4-2 provide information to show that the 
wastes stored in Area 10 consist of solid physical forms only and, by the nature of their physical 
form, do not contain free liquids. 
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4.1.8Container Storage Area 11 
Area 11 may be used to store containers of TRU mixed waste solids.  The container storage area 
is located in TA-55-4-432, as shown on Figure 4-2.  The floor of TA-55-4-432 is constructed of 
10-in.-thick concrete and is coated with a chemical- and temperature-resistant epoxy primer and 
epoxy paint.  The storage area is approximately 20.3 ft long by 34.2 ft wide.  Area 11 has a 
maximum storage capacity of 4,400 gal, or the equivalent of 80, 55-gal drums.  Waste containers 
holding mixed waste stored in Area 11 include steel cans and 30-, 55-, and 85-gal steel drums. 
 
Only solids are stored in Area 11.  Therefore, the requirements of 20 NMAC 4.1, Subpart IX, 
270.15(a), revised November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.175(b), revised 
November 1, 1995, are not applicable.  In accordance with 20 NMAC 4.1, Subpart IX, 
270.15(b)(1), revised November 1, 1995, Table 4-1 provides information to show that the wastes 
stored in Area 11 consist of solid physical forms only and, by the nature of their physical form, do 
not contain free liquids. 
 
4.1.9Container Storage Pad 
A container storage pad, located outside and northwest of TA-55-4, is used to store containers of 
hazardous waste, TRU mixed waste, and low-level mixed waste, any of which may potentially 
contain liquids.  The pad, laid in the mid-1980s, is constructed of asphalt with a variable thickness 
of 4 to 6 in.  The container storage pad, shown on Figure 4-3, has a trapezoidal shape with the 
four sides measuring 102 ft, 86 ft, 156 ft, and 105 ft.  The pad is sloped and elevated 2 to 4 in. 
above ground level and has a culvert beneath the pad running north and south to minimize run-on 
of precipitation.  The storage capacity of this area is 135,000 gal, or the equivalent of 
approximately 2,455 55-gal drums.  The types of waste containers holding hazardous or mixed 
waste that may be stored on the storage pad include 30-, 55-, and 85-gal steel drums; SWBs; 
large waste boxes; and various small containers. 
 
Containers holding hazardous or mixed waste that may potentially contain or are known to contain 
free liquids may be stored on the container storage pad; therefore, the requirements of 20 NMAC 
4.1, Subpart V, 264.175(b), revised November 1, 1995, are applicable.  (Tables 4-1 through 4-5 
provide information on wastes that may be stored on the container storage pad.)  The containers 
that may contain or are known to contain free liquids are stored in covered, self-containment units 
which provide secondary containment.  (Section 4.2.1 and Appendix D provide detailed 
information on the covered, self-containment units.)  Because the self-containment units are 
covered and elevated by design, run-on and/or precipitation will not affect the containment 
capacity.  The capacity of the covered, self-containment units is at least 10 percent of the volume 
of the potential liquid-bearing containers or the volume of the largest potential liquid-bearing 
container that may be stored in each covered, self-containment unit, whichever is greater, 
pursuant to the requirements of 20 NMAC 4.1, Subpart V, 264.175(b)(3), revised November 1, 
1995. 
 
4.1.10Container Storage Area/TA-55-185 
The container storage area located in TA-55-185 may be used to store containers of hazardous 
waste, TRU mixed waste, and low-level mixed waste solids.  TA-55-185 is located west of 
TA-55-4, as shown on Figure 4-4.  The building was constructed in 1991 and consists of a steel 
frame with fiberglass insulation and a concrete floor.  It is approximately 60 ft long by 40 ft wide.  
The container storage area within the building is approximately 60 ft long by 17.5 ft wide.  The 
storage capacity of this area is 27,500 gal, or the equivalent of 500, 55-gal drums.  The types of 
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waste containers holding hazardous or mixed waste that may be stored in the container storage 
area in TA-55-185 include, but are not limited to, 30-, 55-, and 85-gal steel drums; large waste 
boxes; and SWBs. 
 
Only solids are stored in the container storage area in TA-55-185.  Therefore, the requirements 
of 20 NMAC 4.1, Subpart IX, 270.15(a), revised November 1, 1995, and 20 NMAC 4.1, Subpart V, 
264.175(b), revised November 1, 1995, are not applicable.  In accordance with 20 NMAC 4.1, 
Subpart IX, 270.15(b)(1), revised November 1, 1995, Tables 4-1 through 4-3 provide information 
to show that the wastes stored in this container storage area consist of solid physical forms only 
and, by the nature of their physical form, do not contain free liquids. 
 
4.2WASTE MANAGEMENT PRACTICES APPLICABLE TO THE CONTAINER STORAGE 

AREAS [20 NMAC 4.1, Subpart V, Part 264, Subpart I] 
The following sections provide an overview of the general operations and process information that 
are applicable to all of the container storage areas addressed in this permit application.  This 
overview includes a discussion of container types; storage configuration; handling and inspection 
procedures; precautions taken when handling or storing incompatible, ignitable, or reactive 
wastes; and procedures for removal of liquids.  This information is submitted to fulfill the 
requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart I, revised November 1, 1995. 
 
4.2.1Container Types 
Containers used to store hazardous waste, low-level mixed waste, and TRU mixed waste at the 
container storage areas addressed in this permit application include, but are not limited to, steel 
cans; 30-, 55-, and 85-gal steel drums; SWBs; large waste boxes; and various small containers 
(Appendix D provides additional information on the types of waste containers used at TA-55).  
Sections 4.1.1 through 4.1.10 identify the specific types of waste containers in use at each of the 
container storage areas.  All containers holding TRU mixed waste are vented.  The vented 
containers have high-efficiency particulate air (HEPA) filters that allow gases (e.g., hydrogen), if 
any, to be released but that prevent the release of airborne particulates. 
 
The most common drum used for storage at these container storage areas is the 55-gal drum.  
The standard drum in use is constructed of 16-gauge steel and has an inner diameter of 22.5 in. 
and a usable inside height of 33.25 in.  The drums may be lined and may have either a 
removable lid or a prefastened lid with a 2-in. and a 0.75-in. opening.  Currently, two sizes of 
large waste boxes are used for storage of low-level mixed waste solids at TA-55.  These large 
waste boxes are constructed of low-carbon, hot-rolled steel and have continuous welds on all four 
sides and the bottom. Both sizes of this type of waste box, 45 cubic ft and 90 cubic ft, are 
designed to be loaded from the top.  The lid is designed to be clamped and locked closed.  
SWBs are used to store TRU mixed waste at TA-55 and are approved by the U.S. Department of 
Energy (DOE) for use at the Waste Isolation Pilot Plant (WIPP).  SWBs are constructed of 
low-carbon, hot-rolled steel and have continuous welds on all four sides and the bottom.  SWBs 
are designed to be loaded from the top, have a lid that is bolted on, and a capacity of 72 cubic ft. 
 
Overpacks are used to package large equipment items and gloveboxes or may be used when a 
container's integrity is suspected.  Special order waste boxes are used to package gloveboxes.  
These boxes can be designed to be loaded and unloaded from the top as well as the side and/or 
the end.  SWBs are commonly used to overpack equipment.  Eighty-five-gal drums may be used 
to overpack 55-gal drums.  The 85-gal overpacks are constructed of 16-gauge steel, at a 
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minimum. 
 
Covered, self-containment units, self-containment pallets, single-drum containment units, and 
cabinets (see Appendix D) may be used as a form of secondary containment at any of the 
container storage areas that may potentially store free liquids.  The covered, self-containment 
units are constructed of molded, chemical-resistant polyethylene and are equipped with a 
removable polyethylene grating and a hinged two-part cover which is impervious to precipitation.  
Depending on the size used, the base of the covered, self-containment unit has a 135-gal or a 
240-gal capacity.  The self-containment pallets consist of a molded high-density polyethylene 
base and a fiberglass grating that elevates containers above the base.  The pallets vary in size 
depending on the size of the container or containers for which they are providing secondary 
containment.  The single-drum containment unit is an 85-gal container made of heavy-duty 
polyethylene.  This containment unit is designed to hold one 55-gal drum.  The cabinets are 
constructed of an epoxy enamel coated steel frame.  The base of each cabinet has a raised, 
leakproof sill, and each shelf is lined with a high-density polyethylene tray.  The base of each of 
these containment systems is sufficiently impervious to contain leaks and spills, as required by 
20 NMAC 4.1, Subpart V, 264.175(b)(1), revised November 1, 1995.  Each containment system 
will hold, at a minimum, 10 percent of the volume of the potential liquid-bearing containers or the 
volume of the largest potential liquid-bearing container stored in each system, whichever is 
greater, pursuant to the requirements of 20 NMAC 4.1, Subpart V, 264.175(b)(3), revised 
November 1, 1995. 
 
4.2.2Storage Configuration 
The hazardous and mixed waste storage configuration varies for each container storage area.  
Storage configurations depend on facility throughput, size constraints, and the chemical and 
radiological characteristics of the waste in storage at any one time. 
 
Containers holding hazardous or mixed waste in each container storage area will be protected 
from potential contact with accumulated liquids that could be introduced in the event of a plumbing 
failure, as a result of fire-suppression activities, leaks, spills, or precipitation by either being 
elevated or stored in an area that is designed and operated to remove accumulated liquids.  
Because Areas 1 through 11 and the container storage area located in TA-55-185 are indoors, 
run-on of precipitation will not occur in these areas.  Large waste boxes and covered, 
self-containment units are elevated by design.  Other containers will be elevated as appropriate.  
Additionally, the floor of the basement contains sump pits/pumps that are operated to facilitate the 
collection and removal of liquids.  All containers holding hazardous or mixed waste will be kept 
from contact with standing liquids in accordance with the requirements of 20 NMAC 4.1, Subpart 
IX, 270.15(a)(2) and 270.15(b)(2), revised November 1, 1995.  These design considerations and 
waste management practices also meet the requirements of 20 NMAC 4.1, Subpart V, 
264.175(b)(2) and 264.175(c), revised November 1, 1995. 
 
To allow for inspection, containers are arranged in rows with a minimum of 24 in. between the 
rows.  Wastes contained in drums are arranged in rows and stacked to a maximum of two high 
for 55-gal drums.  The 85-gal drums are not stacked.  SWBs are stacked to a maximum of two 
high.  Large waste boxes are stacked to a maximum of two high, unless size and weight 
restrictions prohibit stacking due to safety concerns.  The large waste boxes vary in size and 
shape; therefore, rows consisting of these container types may vary in width.  However, an aisle 
space of at least 24 in. is maintained between all rows.  Main aisle space may vary for each area 
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and depends on the type and size of equipment used for container movement and spill control.  
Adequate aisle space allows personnel to quickly access exit doors in an emergency and 
facilitates container inspections. 
 
4.2.3Handling and Inspection [20 NMAC 4.1, Subpart V, 264.171, 264.173, and 264.174] 
As required by 20 NMAC 4.1, Subpart V, 264.171, revised November 1, 1995, any container that 
is not in good condition (e.g., severe rusting, apparent structural defects) is overpacked or the 
wastes are repackaged in containers that are in good condition prior to storage.  All containers 
holding hazardous or mixed waste are kept closed during storage in accordance with 20 NMAC 
4.1, Subpart V, 264.173(a), revised November 1, 1995, except when a container's contents need 
to be repackaged or waste needs to be added to or removed from the container.  Containers are 
handled and stored at all times in a manner that will not rupture a container nor cause it to leak, as 
required by 20 NMAC 4.1, Subpart V, 264.173(b), revised November 1, 1995. 
 
The purpose of the inspections is to identify leaking containers, deterioration of containers, and 
loss of integrity of the containment system, as required by 20 NMAC 4.1, Subpart V, 264.174, 
revised November 1, 1995.  Inspections will be performed at each container storage area 
according to the schedules in Section 6.0.  The inspections include checking the structural 
integrity (e.g., for bulging) of the various waste containers used for storage at TA-55.  Section 6.0 
of this permit application provides more detailed information regarding inspection requirements 
and how they are met. 
 
4.2.4Ignitable, Reactive, and Incompatible Wastes [20 NMAC 4.1, Subpart V, 264.17(a), 264.176, 

and 264.177] 
Ignitable, reactive, and incompatible wastes are and will be kept physically segregated during 
storage at TA-55.  Ignitable or reactive waste may potentially be stored at any of the container 
storage areas addressed in this permit application.  Pursuant to 20 NMAC 4.1, Subpart V, 
264.17, revised November 1, 1995, LANL will follow specific waste management procedures for 
ignitable and reactive waste.  Containers storing hazardous and/or mixed waste will be 
segregated according to the following compatibility group scheme:  (1) flammables/ignitables, 
(2) oxidizers, (3) corrosive acids, (4) corrosive bases, (5) reactives (those reactive with water), (6) 
reactives (except those reactive with water) and (7) other wastes.  TRU mixed waste in Area 6 is 
stored based on the radionuclide content of the waste due to the "as low as reasonably 
achievable" principle, established by the Atomic Energy Act, and because of criticality concerns. 
 
In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.176, revised November 1, 
1995, containers holding ignitable or reactive waste are and will be stored at least 50 ft from the 
facility's property line (refer to Maps 1 and 2 of Revision 1.0 of the TA-55 Part A Permit Application 
([LANL, 1996]).  All ignitable and reactive wastes are also protected from sources of ignition or 
reaction, in accordance with 20 NMAC 4.1, Subpart V, 264.17(a), revised November 1, 1995.  
Smoking is not allowed at the container storage areas in TA-55-4, TA-55-185, or in and around 
the container storage pad.  "No Smoking" signs are conspicuously placed at TA-55 wherever 
there is a potential hazard from ignitable or reactive waste as required by 20 NMAC 4.1, Subpart 
V, 264.17(a), revised November 1, 1995.  In addition, most mechanical equipment operated 
within the area is grounded to minimize the potential for sparking and accidental ignition. 
 
When incompatible wastes are stored at TA-55, they are and will be stored according to specific 
segregation schemes to meet the requirements of 20 NMAC 4.1, Subpart V, 264.177(c), revised 
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November 1, 1995.  Containers holding incompatible wastes and that potentially contain free 
liquids will be stored in separate secondary containment systems.  No incompatible wastes will be 
mixed, and no wastes will be placed in containers that previously held incompatible wastes, as 
required by 20 NMAC 4.1, Subpart V, 264.177(a) and (b), revised November 1, 1995, and 
20 NMAC 4.1, Subpart IX, 270.15(d), revised November 1, 1995.  Only containers made of or 
lined with materials that will not react with and are otherwise compatible with the waste to be 
stored will be used for storage at these container storage areas.  Wastes carrying the U.S. 
Environmental Protection Agency (EPA) Hazardous Waste Numbers F020, F021, F022, F023, 
F026, or F027 are neither generated nor stored at TA-55; therefore, the requirements of 20 
NMAC 4.1, Subpart V, 264.175(d)(1), revised November 1, 1995, are not applicable. 
 
4.2.5Removal of Liquids [20 NMAC 4.1, Subpart IX, 270.15(a)(5)] 
Liquids that might accumulate in any of the container storage areas or secondary containment 
systems will be removed as soon as possible or, if a potential criticality hazard exists, as soon as 
practicable.  A HEPA vacuum, a portable pump, and/or sorbents may be used, depending on the 
volume and nature of the accumulated liquid, to remove the liquid for subsequent sampling and 
analysis.  The collected liquids and/or sorbents will be transferred to appropriate containers and 
will be sampled.  If a sample represents a spill from an identifiable source, the sample will be 
analyzed for the hazardous waste constituents known to be components of the source.  If a 
sample represents a spill from other than an identifiable source, or are liquids not resulting from a 
spill (e.g., water generated during fire-suppression activities), samples will be analyzed for the 
potential constituents listed in Table 7-3, as appropriate.  The Nuclear Materials Technology 
(NMT) Division's Waste Management and Environmental Compliance Group will determine the 
ultimate disposition of these containers according to regulatory requirements.  This method of 
removal and analysis of accumulated liquids will satisfy the requirements of 20 NMAC 4.1, 
Subpart IX, 270.15(a)(5), revised November 1, 1995, for prevention of overflow. 
 
4.3MIXED WASTE STORAGE TANK SYSTEMS [20 NMAC 4.1, Subpart IX, 270.16; 

20 NMAC 4.1, Subpart V, 264.191, 264.192, and 264.193] 
This section provides a description of the two storage tank systems in TA-55-4-401 addressed in 
this permit application.  One storage tank system is comprised of glovebox GB-438 and ancillary 
equipment and is associated with the evaporator unit in TA-55-4-401.  Glovebox GB-438 and its 
ancillary equipment comprise the "evaporator glovebox storage tank system."  The other tank 
system is comprised of 5 stainless steel tanks and ancillary equipment and is associated with the 
cementation unit in TA-55-4-401.  The 5 tanks and ancillary equipment comprise the 
"cementation unit storage tank system."  Both tank systems are used to store evaporator bottoms 
solutions (i.e., TRU mixed waste) generated from the evaporator unit associated with the 
nitrate-based aqueous process. 
 
Each description includes design, construction, materials, installation, testing, and operation 
information.  Secondary containment for the tank systems is discussed in Section 4.3.3.  
Engineering drawings of both tank systems, including a process isometric of the two tank systems 
in relation to each other and the cementation unit (i.e., Figures 4-5 through 4-12 and Figures 4-15 
through 4-21) are provided under separate cover to comply with UCNI procedures. 
 
4.3.1Evaporator Glovebox Storage Tank System [20 NMAC 4.1, Subpart V, 264.191(b)(4)] 
The evaporator glovebox storage tank system consists of glovebox GB-438 and ancillary 
equipment near the west wall of TA-55-4-401.  The tank system was constructed in 1986 and 
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installed at its present location in TA-55-4-401 in 1988.  The tank system is used to store 
evaporator bottoms solutions received from the evaporator unit prior to storage in the cementation 
unit storage tank system and subsequent solidification in the cementation unit (see Figure 4-6). 
 
4.3.1.1Design, Construction, and Materials [20 NMAC 4.1, Subpart IX, 270.16(b), (c), (d), and (i); 

20 NMAC 4.1, Subpart V, 264.191(b)(1) and (3)] 
The evaporator glovebox storage tank is fabricated from 0.1875-in. 316 stainless steel with a 2B 
finish conforming to the American Society for Testing and Materials (ASTM) A240.  The lower 
half of the tank is fabricated with additional layers of materials welded to the outside of the 
0.1875-in.-thick stainless steel enclosure.  These materials consist of 0.25-in.-thick lead shielding, 
conforming to ASTM B29, and an outer layer of 0.0625-in., 316 stainless steel cladding.  The 
tank is of welded construction with all welds blended, ground, and polished to blend with adjacent 
material.  All joints are vacuum tight. 
 
The support frame and legs of the evaporator glovebox storage tank are constructed of carbon 
steel and conform to ASTM A36.  The support frame is bolted to the base of the tank for 
stabilization.  In addition, the legs of the tank are bolted to the support frame and secured to the 
10-in.-thick concrete floor with anchor bolts.  The 10-in.-thick concrete floor was constructed to 
conform to the building code requirements of the American Concrete Institute (ACI) 318-71 for 
reinforced concrete.  The reinforcing steel was detailed and fabricated in accordance with the 
"Manual of Standard Practice for Detailing Reinforced Concrete Structures," ACI 315.  The 
design construction and tolerance of the framework around the concrete is in accordance with 
ACI 347.  Figures 4-7 through 4-10 show the dimensions of the evaporator glovebox storage tank 
and its support system. 
 
The window components of the evaporator glovebox storage tank are constructed of 0.25-in. 
leaded glass, laminated on both sides with 0.125-in. clear glass, and installed with a neoprene 
gasket.  Additionally, each window is backed with 0.25-in. safety glass installed with a neoprene 
gasket/seal that provides air-tight containment.  The dual glass configuration is secured to the 
tank with a welded frame consisting of a 0.25-in.-thick lead shielding and a 0.0625-in., 
316 stainless steel cladding similar to the additional layers of materials welded to the outside of 
the lower half of the tank.  The welded window frames are bolted to the tank.  Replacement 
windows and gaskets will be made of the same or similar materials. 
 
The glove components of the evaporator glovebox storage tank are constructed of neoprene and 
Hypalon.  Each glove is tested for material continuity by the manufacturer before acceptance and 
installation within the evaporator glovebox storage tank.  Each glove is selected for its resistance 
to nitric acid as well as its lead-equivalent shielding power to gamma radiation.  Replacement 
gloves will be made of the same or similar materials. 
 
The evaporator glovebox storage tank houses two welded, steel trays and eight glass columns 
and associated ancillary equipment.  Each of the steel trays has a capacity of approximately 27 L. 
 Each of the eight glass columns has a capacity of 27 L.  Liquid mixed waste can be 
vacuum-transferred from the steel trays to the glass columns and from the glass columns to the 
cementation unit storage tank system.  Each glass column is individually filled and visually 
monitored when the waste is transferred from the steel trays into a glass column.  If the 
maximum capacity of a column is reached, the liquid waste is automatically directed to a vacuum 
trap.  The maximum capacity of the vacuum trap is approximately 5.5 L.  The glass columns and 
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the vacuum trap are constructed of PYREX® glass, manufactured by Corning, with stainless steel 
end plates.  Replacement parts for the columns and vacuum trap will be of the same or similar 
materials.  The glass columns are equipped with an air-sparging system.  Sparging operations 
are carried out to homogeneously mix the waste prior to sampling or transferring. 
 
The piping associated with the evaporator glovebox storage tank system includes the transfer line 
from the evaporator, the wet vacuum line, the lean residue transfer line, and the ventilation lines 
entering and exiting the evaporator glovebox storage tank.  All piping and associated valves are 
constructed of single-walled, 316 stainless steel.  The wet vacuum line and the lean residue 
transfer line are 0.75-in. pipe; the transfer line from the evaporator is 1.0-in. pipe; and the 
ventilation lines are 2.0-in. pipe.  Pipe diameters may change in the event that a portion of the 
piping requires replacement.  The evaporator glovebox storage tank's ancillary equipment is 
supported by a steel channel Uni-strut® support system.  The Uni-strut® support system is 
secured to the concrete ceiling with anchor bolts and provides the system's ancillary equipment 
with support and protection against physical damage and excessive stress that could potentially 
result from settlement, vibration, expansion, or contraction.  Replacement supports will be made 
of the same or similar materials.  The entire system is located within a building; therefore, frost 
heave affects will not occur.  Figures 4-11 and 4-12 illustrate the process flow and configuration 
for the piping associated with the evaporator glovebox storage tank system. 
 
All of the components within the evaporator glovebox storage tank system are corrosion resistant 
and are compatible with the waste stored in the tank system.  No external component of the tank 
system is in contact with soil or water. 
 
4.3.1.2Installation, Testing, and Certification [20 NMAC 4.1, Subpart IX, 270.16(a); 20 NMAC 4.1, 

Subpart V, 264.191(b) and 264.193(i)] 
The evaporator glovebox storage tank system is considered an existing tank system in 
accordance with 20 NMAC 4.1, Subpart V, 264.191, revised November 1, 1995.  The storage 
tank system has secondary containment that meets the requirements of 20 NMAC 4.1, Subpart V, 
264.193, revised November 1, 1995; therefore, pursuant to 20 NMAC 4.1, Subpart V, 264.191(a), 
revised November 1, 1995, the requirement that the owner or operator of the tank system 
determine that the tank system is not leaking or is unfit for use is not applicable.  In addition, the 
requirement that the owner or operator obtain and keep on file a written assessment attesting to 
the tank system's integrity is also not applicable.  However, for the purpose of demonstrating that 
the evaporator glovebox storage tank system will function as a completely leak-proof system and 
would meet the assessment requirements if they were applicable, a written assessment has been 
prepared in accordance with 20 NMAC 4.1, Subpart V, 264.191(b), and 20 NMAC 4.1, Subpart IX, 
270.16(a), revised November 1, 1995, attesting that the tank system is adequately designed and 
has sufficient structural integrity and compatibility with the waste stored to ensure that it will not 
collapse, rupture, or fail.  The written assessment, reviewed and certified by an independent, 
qualified, registered professional engineer, is included as Attachment 4-2 of this permit 
application. 
 
A helium leak test using a mass spectrometer was performed on the evaporator glovebox storage 
tank upon fabrication at Silver Engineering and again after the tank was installed and made 
operational at its present location in TA-55-4-401.  Because secondary containment (see 
Section 4.3.3) is provided for this tank system, the requirements in 20 NMAC 4.1, Subpart V, 
264.193(i), revised November 1, 1995, are not applicable. 
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4.3.2Cementation Unit Storage Tank System [20 NMAC 4.1, Subpart IX, 270.16(e); 20 NMAC 

4.1, Subpart V, 264.192(a)(3), (4), and (5)(i), (ii), and (iii), and 264.192(c), (e), and (f)] 
The cementation unit storage tank system consists of five vertical tanks and ancillary equipment 
located perpendicular to the west wall of TA-55-4-401.  The tanks are used to store evaporator 
bottoms solutions received from the evaporator glovebox storage tank system prior to 
solidification in the cementation unit.  The five tanks were fabricated in 1985.  The tank system 
was considered an existing tank system in accordance with 20 NMAC 4.1, Subpart V, 264.191, 
revised November 1, 1995; however, new components (i.e., the cementation unit storage tank 
system header/manifold and the transfer line from the evaporator glovebox storage tank to the 
cementation unit storage tank system header/manifold) have recently been installed within the 
tank system and may be considered major, nonroutine modifications.  Due to these 
modifications, the cementation unit storage tank system will be addressed in this permit 
application as a new tank system in accordance with 20 NMAC 4.1, Subpart V, 264.192, revised 
November 1, 1995. 
 
The cementation unit storage tank system is erected upon a 10-in.-thick concrete floor within 
TA-55-4-401.  The 10-in.-thick concrete floor provides a foundation that will maintain the load of 
the tank system when full.  The concrete floor and ceiling were constructed to conform to the 
building code requirements of ACI 318-71 for reinforced concrete.  The reinforcing steel was 
detailed and fabricated in accordance with the "Manual of Standard Practice for Detailing 
Reinforced Concrete Structures," ACI 315.  The design construction and tolerance of the 
framework around the concrete is in accordance with ACI 347.  The entire tank system, including 
ancillary equipment, is elevated and supported by a steel channel, Uni-strut® support system.  
The Uni-strut® support system is secured to the concrete floor and ceiling with anchor bolts and 
provides the system's ancillary equipment with support and protection against physical damage 
and excessive stress due to settlement and vibration.  Replacement supports will be made of the 
same or similar materials.  The system stores only solutions that have been previously cooled to 
room temperature, and the solutions are transferred utilizing a slight vacuum (i.e., 10 to 20 inches 
of mercury).  The system does not operate under pressure.  Because of the moderate operating 
parameters (i.e., temperature and pressure) of the system, physical damage and excessive stress 
due to expansion and contraction are not anticipated.  Furthermore, the cementation tank system 
is not within a saturated zone or seismic fault zone and is within a building so frost heave effects 
are not expected. 
 
4.3.2.1Design, Construction, and Materials [20 NMAC 4.1, Subpart IX, 270.16(b), (c), (d), and (i); 

20 NMAC 4.1, Subpart V, 264.192(a)(1)] 
Each of the five cementation unit storage tanks has a capacity of 55 L.  Each tank has an outside 
diameter of 6.625 in., a straight side height of 10 ft, a wall thickness of 0.28 in., and a conical 
bottom, as shown on Figure 4-15.  The tanks are constructed of 316 stainless steel.  The 
stainless steel materials are corrosion-resistant and are compatible with the liquid waste stored in 
the tanks.  Corrosion testing was conducted on the tanks in 1993 by TA-55 facility engineers.  
The vent trap and the vacuum trap  operating within the cementation unit storage tank system 
also have an outside diameter of 6.625 in. The vent trap has a straight side height of 9 in. and a 
maximum capacity of approximately 4 L.  The vacuum trap  has a straight side height of 37 in., a 
conical bottom, and a maximum capacity of approximately 17 L.  The vent trap and the vacuum 
trap  are constructed of 316 stainless steel for corrosion resistance and materials compatibility 
with the waste.  All of the tanks were designed in accordance with the latest applicable standards, 
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including American Society of Mechanical Engineers, Section 8, Division 1 standards.  The tanks 
are installed such that, if necessary, they can be replaced. 
 
The piping associated with the cementation unit storage tank system includes the 
header/manifold, vacuum manifold, and lower manifold for the cementation unit storage tanks; the 
vent trap vent line and drain line; the transfer line from the evaporator glovebox storage tank to 
the cementation unit storage tank system header/manifold; and the transfer line from the lower 
manifold to the cementation unit.  All piping and associated valves are constructed of 316 
stainless steel.  All intertank piping and transfer piping is single-walled 0.75-in. pipe.  Pipe 
diameters may change in the event that a portion of the piping requires replacement.  All 
tank-to-piping connections are flanged.  Figures 4-16 and 4-17 illustrate the process flow and 
configuration for the piping system associated with these five storage tanks. 
 
One vacuum pump serves both the evaporator glovebox storage tank system and the 
cementation unit storage tank system.  The liquid waste can be vacuum-transferred from the 
evaporator glovebox storage tank system to the cementation unit storage tank system and from 
the cementation unit storage tank system to the cementation unit.    The cementation unit 
storage tanks are vacuum-sparged to achieve a homogeneous waste mixture prior to transferring 
the tank contents to the cementation unit for treatment by solidification. 
 
Each storage tank is equipped with a high-level detector that automatically shuts off the inlet valve 
to the tank system.  If the sensing device is triggered, the inlet valve to the tank system is closed 
and the liquid waste is prevented from entering the system.  The vacuum trap operating within 
the system is also equipped with a high-level detector.  The 55-L cementation storage tanks 
receive waste from the 27-L glass columns  in the evaporator glovebox storage tank; therefore, it 
is very unlikely that the capacity of one of the cementation unit storage tanks would be reached 
before the motor-operated valves bypass the liquid waste to a second cementation unit storage 
tank. 
 
4.3.2.2Installation, Testing, and Certification [20 NMAC 4.1, Subpart IX, 270.16(a) and (f); 

20 NMAC 4.1, Subpart V, 264.192(a), (b), (d), and (g) and 264.193(i)] 
In accordance with 20 NMAC 4.1, Subpart V, 264.192(a), revised November 1, 1995, a written 
assessment has been prepared attesting that the cementation unit storage tank system has 
sufficient structural integrity and is acceptable for handling hazardous waste.  The written 
assessment, reviewed and certified by an independent, qualified, registered professional 
engineer, is included as Attachment 4-3 of this permit application. 
 
In accordance with 20 NMAC 4.1, Subpart V, 264.192(d), revised November 1, 1995, owners or 
operators of new tanks and ancillary equipment must ensure that the system is tested for 
tightness.  The cementation unit storage tank system was tightness tested on May 30, 1996, at 
operating pressure (i.e., under a vacuum of 10 to 20 in. of mercury) and determined to be tight.  
The signed certification attesting to the system's tightness; the detailed tightness testing 
procedure adhered to during the tightness tests; and the results of the tightness tests are included 
as Attachment 4-4 of this permit application. 
 
In accordance with 20 NMAC 4.1, Subpart V, 264.192(b), revised November 1, 1995, owners or 
operators of new tank systems or components must ensure that proper handling procedures are 
adhered to during installation in order to prevent damage to the system.  The new components 
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(i.e., the transfer line from the evaporator glovebox storage tank to the cementation unit storage 
tank system header/manifold and the cementation unit storage tank system header/manifold) 
have been inspected by a qualified inspector for weld breaks, punctures, scrapes of protective 
coatings, cracks, corrosion, and other structural damage or inadequate construction or 
installation.  The signed certification attesting to the proper installation of the new components 
and a copy of the inspection check list is included as Attachment 4-5 of this permit application. 
 
Because secondary containment (see Section 4.3.3) is provided for this tank system, the 
requirements in 20 NMAC 4.1, Subpart V, 264.193(i), revised November 1, 1995, are not 
applicable. 
 
4.3.3Secondary Containment for the Storage Tank Systems [20 NMAC 4.1, Subpart IX, 

270.16(g); 20 NMAC 4.1, Subpart V, 264.193] 
TA-55-4-401 serves as secondary containment for each of the storage tank systems.  The 
secondary containment will prevent the migration of wastes or accumulated liquids to any soil, 
groundwater, or surface water.  Because the storage tanks and secondary containment are 
inside a building, run-on of precipitation will not affect the containment capacity.  The floor of 
TA-55-4-401 is recessed 2.5 in.  The room itself is approximately 60 ft long by 75 ft wide.  The 
containment area can accommodate over 20,000 L of liquids.  The entire floor is constructed of 
10-in.-thick concrete and is coated with a chemical- and temperature-resistant epoxy primer and 
epoxy paint.  This coating is compatible with the wastes stored in the tanks and will effectively 
prevent the migration of waste into the concrete.  The construction joints in the floor slab and 
exterior walls of TA-55-4-401 are all constructed with chemical-resistant water stops in place.  
The conduit piping penetrating the floor of the room is secured with rubber boots, bushings, and 
flanges.  All penetrations (i.e., holes for conduit) in the floor have been hermetically sealed to 
prevent liquids from entering the penetrations.  Figures 4-13 and 4-14 provide structural drawings 
illustrating the first floor construction and the locations of floor penetrations. 
 
The storage tank systems are inspected each working day to detect leaks.  Eight continuous air 
monitoring (CAM) units are installed at various locations throughout TA-55-4-401 to detect any 
airborne alpha contamination that would be present if a leak were to occur at any point in the 
system.  Additionally, radiological control technicians (RCT) periodically monitor for radioactive 
contamination and would detect any leaks during monitoring.  Leaks or spills would be detected 
within 24 hours, as required by 20 NMAC 4.1, Subpart V, 264.193(c)(3), revised November 1, 
1995.  In the event of a leak or spill, the liquids will be removed as quickly as possible with 
sorbents and packaged in appropriate containers or vacuum-transferred, using the existing wet 
vacuum, into an available storage tank.  The collected materials will then be sampled and 
analyzed for the hazardous waste constituents known to be components of the source or potential 
constituents listed in Table 7-3, as appropriate.  NMT personnel will determine the ultimate 
disposition of this waste according to regulatory requirements.  (Section 7.0 of this permit 
application provides more information on response actions to leaks or spills.) 
 
4.4WASTE MANAGEMENT PRACTICES APPLICABLE TO STORAGE TANK SYSTEMS 

[20 NMAC 4.1, Subpart V, Part 264, Subpart J] 
The following sections provide a general overview of the operations and process information that 
are applicable to the storage tank systems addressed in this permit application.  This overview 
includes a discussion of the characteristics of the waste stored (including hazardous 
characteristics and precautions taken when handling or storing incompatible, ignitable, or reactive 
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wastes). 
 
4.4.1Hazardous Characteristics of the Waste to be Stored [20 NMAC 4.1, Subpart IX, 270.16(j); 

20 NMAC 4.1, Subpart V, 264.17(a), 264.191(b)(2), 264.192(a)(2), 264.198, and 264.199] 
The solutions stored in the evaporator glovebox storage tank system and the cementation unit 
storage tank system are generated from a nitrate-based aqueous process used to produce a 
relatively pure plutonium oxide.  The process consists of a series of operations including 
preparation, plutonium leaching with nitric acid, anion exchange, plutonium/oxalate precipitation, 
and evaporation.  The solutions sent to the evaporator consist of plutonium oxalate filtrate, 
solutions from plutonium leaching, and process waters.  The evaporator bottoms solutions from 
the evaporator unit are discharged into the steel trays in the evaporator glovebox storage tank, 
and sufficient time is allotted for the solutions to cool to room temperature.  As the solutions cool, 
waste salts crystallize and precipitate out of solution.  The solutions are then filtered and 
vacuum-transferred from the steel trays to the glass columns in the evaporator glovebox storage 
tank system.  The solutions can then be vacuum transferred from the glass columns to the 
cementation unit storage tank system.  The only wastes stored in the evaporator glovebox 
storage tank system and the cementation unit storage tank system are the filtered evaporator 
bottoms solutions and waste salts generated from these solutions.  The evaporator bottoms 
solutions and the waste salts are eventually solidified in the cementation unit.  (Table 4-6 
provides information on wastes that may be treated in the cementation unit.) 
 
Currently, no ignitable or reactive mixed wastes are stored in the evaporator glovebox storage 
tank system or in the cementation unit storage tank system.  Pursuant to the requirements of 
20 NMAC 4.1, Subpart V, 264.198, revised November 1, 1995, in the event that ignitable or 
reactive waste is stored in the tanks, the waste will be stored in such a way that it is protected 
from any material or condition that may cause the waste to ignite or react. 
 
It is not anticipated that incompatible wastes will be placed in the same tank system or that a 
mixed waste will be placed in a tank system that previously held an incompatible waste.  
However, in the event that incompatible wastes may be stored, precautions will be taken in 
accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.17(b), revised November 1, 
1995. 
 
4.5MIXED WASTE CEMENTATION UNIT [20 NMAC 4.1, Subpart IX, 270.23; 20 NMAC 4.1, 

Subpart V, Part 264, Subpart X] 
This section provides a description of the cementation unit at TA-55-4.  The cementation unit 
addressed in this permit application is used to solidify process waste generated as a result of 
plutonium processing at TA-55-4.  The description includes the location, design, materials of 
construction, operation, and secondary containment. 
 
4.5.1Design, Materials of Construction, and Operation [20 NMAC 4.1, Subpart IX, 270.23(a); 20 

NMAC 4.1, Subpart X, 264.101] 
The cementation unit is located in glovebox GB-454 along the west wall of TA-55-4-401.  The 
unit, which has been operating since 1991, consists of a pH adjustment column and vacuum trap, 
two motor-driven mixers, four impellers, associated support structures, and associated piping 
housed within the glovebox, as shown on Figures 4-18 and 4-19, which are included under 
separate cover to comply with UCNI procedures. 
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The pH column has a straight side height of 5 ft and an outside diameter of 6.66 in.  The 
maximum capacity of the column is approximately 27 L.  The column is raised above the 
glovebox floor approximately 3 in. by three steel legs and is secured to one wall of the glovebox 
with a steel bracket that binds the column approximately 3 ft up from the base of the column.  
The vacuum trap associated with the column has a straight side height of 2 ft and an inside 
diameter of 6 in.  The maximum capacity of the vacuum trap is approximately 11 L.  Both the pH 
column and the vacuum trap are constructed of PYREX® glass with stainless steel end plates 
similar to the glass columns in the evaporator storage tank system described in Section 4.3.1.  
Replacement parts for the column and vacuum trap will be of the same or similar materials.  The 
glass and stainless steel materials are corrosion-resistant and compatible with the waste received 
in the column.  The pH column is used to adjust the pH of the waste to ensure compatibility with 
the cement used to solidify the waste.  The column receives waste from the evaporator glovebox 
storage tank system and/or the cementation unit storage tank system.  An upper limit of 
approximately 15 L of waste is transferred to the pH column at any one time.  A compressed air 
line enters the glovebox and is connected to two pressurized air tanks outside of the glovebox.  
The compressed air line is used for sparging during pH treatment operations and for remote valve 
operation. 
 
The two mixers within the unit are high-flow, gear-driven, fixed-mount mixers (manufacturer's 
information on the fixed-mount mixers is included as Appendix E of this permit application).  All 
couplings, shafts, and impellers are constructed of 316 stainless steel.  The shafts are 5 ft long.  
Two impellers are mounted to each shaft.  Each impeller has a diameter of approximately 11 in.  
The mixers are driven by 3.5-horsepower motors encased within the mixer housing.  The mixer 
housing is approximately 2.5 ft long.  The maximum weight of each mixer is 225 pounds.  Each 
mixer is mounted on steel plates and supported by two steel guides on either side of each mixer.  
Each guide is bolted to a 6-in. steel flange at either end and is secured to the glovebox floor and 
ceiling.  Each motor is mounted to a center screw drive that allows the mixers to be 
independently raised and lowered within the glovebox.  The glovebox is constructed of a section 
of 0.75-in. lead "sandwiched" between two sections of approximately 0.188-in.-thick low-carbon 
grade, 316 stainless steel.  The floor of the glovebox contains two circular openings with 
removable covers that allow the shafts and impellers of each mixer to be lowered into drums 
attached beneath the glovebox. 
 
During cementing operations, two 55-gal steel drums are positioned under the glovebox directly 
under the openings in the floor of the glovebox.  A "bag-out" bag extends from the glovebox into 
each drum between the drum and the drum liner.  This liner is fastened at the bottom of the 
glovebox with an elastic cord and clamped into place to prevent hazardous and/or radiological 
constituents from escaping the confinements of the glovebox and the drums during treatment 
operations.  The cement and the waste to be solidified are transferred into the drums and the 
impellers lowered into the mix.  The waste and cement are then homogeneously mixed inside the 
drums.  Each drum is positioned on a steel platform/scale that is secured in a steel track.  The 
platform allows the drums to be safely and easily removed from the unit after the cement has 
dried. 
 
The piping associated with the cementation unit includes a pipe that enters glovebox GB-454 from 
the storage tank systems and extends to the pH column; the pH column vent line; the compressed 
air line entering the glovebox and extending to the vacuum trap and the pH column; the 
wet-vacuum line extending from the vacuum trap; the sodium hydroxide line entering the glovebox 
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and extending to the pH column and drum openings; and the transfer port exiting the pH column.  
All of the aforementioned piping is 316 stainless steel.  Tygon® tubing is used to transfer the 
contents of the pH column from the transfer port to the drums.  Replacement tubing will be of 
same or similar material.  The cement is transferred into the glovebox and drums from a 
hopper/screw feeder through rubber tubing.  Figures 4-20 and 4-21 illustrate the process flow and 
configuration for the piping system associated with the cementation unit. 
 
4.5.2Secondary Containment 
Secondary containment for the cementation unit is provided by TA-55-4-401.  The room's 
dimensions and containment features have been previously described in Section 4.3.3 for the 
storage tank systems. 
 
4.6WASTE MANAGEMENT PRACTICES APPLICABLE TO THE CEMENTATION UNIT 
The following sections provide a general overview of the operations and process information that 
are applicable to the cementation unit addressed in this permit application.  This overview 
includes a discussion of the characteristics of the waste treated (including hazardous 
characteristics and precautions taken when handling incompatible, ignitable, or reactive wastes); 
and operational controls and treatment effectiveness.  This information is submitted to fulfill the 
requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart B, revised November 1, 1995. 
 
4.6.1Hazardous Characteristics of the Waste to be Treated [20 NMAC 4.1, Subpart V, 264.17(a)] 
The materials treated in the cementation unit include the waste stored in the evaporator glovebox 
storage tank system and cementation unit storage tank system, used salts from pyrochemical 
processes, and inorganic and organic process solids.  Table 4-6 provides information on wastes 
treated in the cementation unit. 
 
Currently, no ignitable or reactive mixed wastes are treated in the cementation unit.  Pursuant to 
the requirements of 20 NMAC 4.1, Subpart V, 264.198, revised November 1, 1995, in the event 
that ignitable or reactive waste may be treated in the unit, the waste will be treated and stored in 
such a way that it is protected from any material or condition that may cause the waste to ignite or 
react. 
 
It is not anticipated that incompatible wastes will be treated in the cementation unit or that a mixed 
waste will be treated in a vessel that previously held incompatible wastes.  All wastes to be 
cemented are certified by TA-55 waste management personnel prior to treatment.  Additionally, 
the cementation treatment process itself is administratively controlled to prevent commingling of 
incompatible wastes.  However, in the unlikely event that incompatible wastes may be treated, 
precautions will be taken in accordance with the requirements of 20 NMAC 4.1, Subpart V, 
264.17(b), revised November 1, 1995. 
 
4.6.2Treatment Effectiveness [20 NMAC 4.1, Subpart IX, 270.23(d)] 
The cementation unit is subject to the TRU Waste Characterization Quality Assurance Program 
Plan (QAPP) (DOE, 1995b) and the WIPP Waste Acceptance Criteria (WAC) (DOE, 1991).  
Waste characterization procedures outlined in these documents are based on knowledge of raw 
materials and physical/chemical processes of waste generating activities and analytical results.  
The waste characterization and certification ensures that the waste is examined and the 
hazardous nature of the waste is identified in accordance with 20 NMAC 4.1, Subpart II, Part 261, 
Subparts C and D, revised November 1, 1995. 
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The treatment process itself is administratively controlled.  Certification, packaging, storage, and 
transportation of TRU mixed waste from this operation are carried out in accordance with LANL's 
Chemical Science and Technology Division WAC, WIPP-WAC, 20 NMAC 4.1 regulations, and 
Department of Transportation requirements. 
 
A report on the demonstration of treatment effectiveness of the cementation unit is provided as 
Attachment 4-6 to meet the requirements of 20 NMAC 4.1, Subpart IX, 270.23(d), revised 
November 1, 1995. 
 
4.6.3Environmental Performance Standards [20 NMAC 4.1, Subpart V, Part 264, Subpart X] 
The cementation unit at TA-55-4 is located and will be operated, maintained, and closed in a 
manner that will ensure protection of human health and the environment, in accordance with 
20 NMAC 4.1, Subpart V, 264.601, revised November 1, 1995.  The unit is located in glovebox 
GB-454 in TA-55-4-401 within the boundaries of LANL.  Section 2.0 of this permit application 
discusses geologic and hydrologic characteristics of the LANL facility.  The cementation unit has 
been designed to facilitate safe handling and treatment of wastes in order to prevent adverse 
human health and environmental impacts.  Sections 4.5 and 4.6 discuss the design and waste 
management practices for this unit in detail.  Section 3.0 of this permit application includes the 
waste analysis plan for this unit.  The contingency plan (Section 7.0) of this permit application 
describes emergency response actions taken to minimize adverse impacts of unanticipated 
events. 
 
4.6.3.1Protection of the Ground Water [20 NMAC 4.1, Subpart V, 264.601(a)] 
Adverse effects on human health or the environment due to migration of waste or hazardous 
constituents to the ground water as a result of the treatment operations conducted in the 
cementation unit are unlikely.  The unit is located in a vacuum-pressurized glovebox within a 
room and inside a building.  TA-55-4-401 provides secondary containment for the unit.  The floor 
of the room is recessed 2.5 in.  The room itself is approximately 60 ft long by 75 ft wide.  The 
capacity of the containment area is greater than 100 percent of the volume of waste that may be 
treated in the unit at any one time.  Because the unit is inside a building, run-on of precipitation 
will not affect the containment capacity.  The entire floor is constructed of 10-in.-thick concrete 
and is coated with a chemical- and temperature-resistant primer and epoxy paint.  This coating is 
compatible with the waste treated in the cementation unit and will effectively prevent the migration 
of waste into the concrete.  Additionally, operating procedures followed at TA-55 and the waste 
management practices discussed herein will further ensure protection of the environment. 
 
Certified operators inspect the unit each working day to detect leaks.  Eight CAM units installed at 
various locations throughout TA-55-4-401 will detect any airborne alpha contamination that would 
be present if a leak were to occur resulting in a release outside of glovebox GB-454.  In the event 
of a release, the materials in question will be removed as quickly as possible and will be packaged 
in an appropriate container.  The contents of these containers will be analyzed and managed 
according to NMT and regulatory requirements. 
 
Hydrogeologic Assessment and Potential Pathways and Exposure Routes 
TA-55 is located in a semiarid, temperate, mountain climate.  The annual precipitation in the 
Los Alamos area varies between 33 and 46 centimeters.  The evaporation of free-standing water 
exceeds the annual precipitation.  Section 2.2.3 of this permit application provides site-specific 
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information for the soils at TA-55, including permeability rates and available water-holding 
capacity.  In addition, it is estimated that 875 to 1,100 ft of unsaturated tuff and volcanic rock 
separate the facility's soil surface from the main aquifer (refer to Figure 2-11).  Collectively, the 
depth to the main aquifer and the annual moisture deficit significantly limit the potential for 
contaminants to migrate to the ground water in the unlikely event that contaminants reach the 
ground surface surrounding TA-55-4. 
 
The only aquifer in Los Alamos capable of municipal and industrial water supply is the main 
aquifer.  Figure 2-13 presents water supply wells in the Los Alamos area.  No wells are located 
at TA-55. 
 
LANL has established an extensive ground-water monitoring system to assess and protect the 
quality of the ground water in the Los Alamos area.  The monitoring network includes test wells, 
supply wells, gauging stations, observation wells, and other hydrogeologic devices located both 
within and beyond LANL boundaries.  Routine samples are analyzed for toxic constituents, basic 
water quality, and resource depletion.  The results are published annually in the "Environmental 
Surveillance Report" and the "Water Supply Report."  Details on the Environmental Surveillance 
Groundwater Monitoring Plan can be found in the "Groundwater Protection Management Program 
Plan" (LANL, 1995c). 
 
4.6.3.2Protection of Surface Water [20 NMAC 4.1, Subpart V, 264.601(b)] 
The location of the cementation unit and the waste management practices and containment 
features discussed in Section 4.6.3.1 will effectively prevent environmental contamination, 
including migration of waste or hazardous constituents to surface water or wetlands.  Therefore, 
adverse effects on human health or the environment due to migration of waste or hazardous 
constituents to surface water or wetlands as a result of the treatment operations conducted in the 
cementation unit are unlikely. 
 
Hydrologic Assessment and Potential Pathways and Exposure Routes 
The annual precipitation that occurs at or near TA-55 is low.  Drainage from the site flows into 
Mortandad Canyon and/or Two Mile Canyon.  The streamflow in both of these canyons is 
primarily ephemeral resulting from rainfall or snowmelt.  These waters may, at times, also contain 
National Pollutant Discharge Elimination System-permitted waste water discharge.  Map 3 of 
Revision 1.0 of the TA-55 Part A Permit Application shows the locations of these surface waters. 
 
4.6.3.3Protection of Soil Surface [20 NMAC 4.1, Subpart V, 264.601(b)] 
The location of the cementation unit and the waste management practices and containment 
features discussed in Section 4.6.3.1 will effectively prevent the migration of waste or hazardous 
constituents to the soil surface.  Therefore, adverse affects on human health or the environment 
due to migration of waste or hazardous constituents to the soil surface as a result of the treatment 
operations conducted in the cementation unit are unlikely. 
 
Geological Assessment and Potential Pathways and Exposure Routes 
The texture of the soils in Los Alamos County ranges from very fine clay and sandy loams to 
gravelly, sandy loams and stony, clay loams.  In the unlikely event that a release penetrates the 
confinements of TA-55-4 and reaches the soil surface, soil erosion by storm water or winds could 
potentially transport these contaminants to the surrounding area. 
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4.6.3.4Protection of the Atmosphere [20 NMAC 4.1, Subpart V, 264.601(c)] 
The location of the cementation unit and the waste management practices and containment 
features discussed in Section 4.6.3.1 will effectively prevent the migration of waste or hazardous 
constituents to the atmosphere.  Additionally, the cementation unit is operated within a 
vacuum-pressurized glovebox equipped with HEPA filters.  In total, the cementation unit is 
located within three succeedingly greater pressure zones.  These zones are (in order of 
increasing pressure) the glovebox, TA-55-4-401, and the main corridor outside of TA-55-4-401.  
Therefore, adverse affects on human health or the environment due to migration of waste or 
hazardous constituents to the atmosphere as a result of the treatment operations conducted in the 
cementation unit are unlikely. 
 
Meteorologic Assessment and Potential Pathways and Exposure Routes 
The surface winds in Los Alamos are light, averaging 7 miles per hour.  Section 2.1.4 of this 
permit application provides detailed information on winds in Los Alamos.  Under normal 
conditions, resuspension of particulates is limited.  The predominant prevailing wind direction is 
from the southwest to the northeast.  Figures 2-4 and 2-5 of this permit application depict wind 
roses for the Los Alamos area. 
 
4.7RECORDKEEPING REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, Subpart E] 
Recordkeeping requirements applicable to all of the units addressed herein are discussed in the 
following sections. 
 
4.7.1Operating Record [20 NMAC 4.1, Subpart V, 264.73 and 264.74] 
A written operating record will be maintained at the facility until closure.  The operating record will 
contain the following information, as it becomes available: 
 
•A description (including waste sources) and the quantity of each hazardous (including mixed) 

waste and the method(s) and date(s) of storage at TA-55 as required by Appendix I of 
20 NMAC 4.1, Subpart V, 264, revised November 1, 1995 

 
•The location of each hazardous waste within the facility, the quantity at each location, and the 

final disposition of each waste 
 
•Records of acceptable knowledge or process knowledge information and available waste 

analysis results on the hazardous constituents of the wastes to be stored 
 
•Summary reports and details of all incidents that require implementation of the contingency plan, 

as specified in 20 NMAC 4.1, Subpart V, 264.56(j), revised November 1, 1995 
 
•Records and results of inspections, to be kept for at least three years, as required by 20 NMAC 

4.1, Subpart V, 264.15(d) and 264.174, revised November 1, 1995 
 
•Monitoring, testing, or analytical data, where required by 20 NMAC 4.1, Subpart V, Part 264, 

revised November 1, 1995, and corrective action, where required by 20 NMAC 4.1, 
Subpart V, 264.101, revised November 1, 1995 

 
•Records of the quantities (and dates of placement) for each shipment of hazardous waste placed 

in land disposal units under an extension to the effective date of any land disposal 
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restriction granted pursuant to 20 NMAC 4.1, Subpart VIII, 268.5, revised November 1, 
1995; a petition pursuant to 20 NMAC 4.1, Subpart VIII, 268.6, revised November 1, 
1995; or a certification under 20 NMAC 4.1, Subpart VIII, 268.8, revised November 1, 
1995; and the applicable notice required by a generator under 20 NMAC 4.1, 
Subpart VIII, 268.7(a), revised November 1, 1995 

 
•The information contained in the notice (except the manifest number) and the certification and 

demonstration, if applicable, required by the generator or the owner or operator under 20 
NMAC 4.1, Subpart VIII, 268.7, revised November 1, 1995, or 20 NMAC 4.1, 
Subpart VIII, 268.8, revised November 1, 1995. 

 
TA-55 has a dedicated representative in waste management from LANL's Environment, Safety, 
and Health Division Quality Assurance Support Group (ESH-14) for quality assurance 
control/review of process controls and procedures. 
 
Information will be provided for inclusion in LANL's annual facilitywide report, required by 
20 NMAC 4.1, Subpart V, 264.73(b)(9), revised November 1, 1995, on the waste minimization 
program.  This information will include documentation that the proposed method of storage or 
treatment is the practicable method currently available to minimize threats to human health and 
the environment.  All records, including plans, required under 20 NMAC 4.1, Subpart V, Part 264, 
Subpart E, revised November 1, 1995, will be furnished upon request and will be made available 
at all reasonable times for inspection by duly designated representatives of the DOE, the 
New Mexico Environment Department (NMED), and/or the EPA.  To satisfy the requirements of 
20 NMAC 4.1, Subpart V, 264.74(c), revised November 1, 1995, a copy of records of waste 
disposal locations and quantities, as required by 20 NMAC 4.1, Subpart V, 264.73(b)(2), revised 
November 1, 1995, will be submitted to NMED and the local land authority upon closure of the 
facility.  Any shipments to off-site facilities will comply with the appropriate requirements of 
20 NMAC 4.1, Subpart III, Part 262, revised November 1, 1995; 20 NMAC 4.1, Subpart V, 
Part 264, revised November 1, 1995; and 20 NMAC 4.1, Subpart VIII, Part 268, revised 
November 1, 1995. 
 
4.7.2Biennial Report [20 NMAC 4.1, Subpart V, 264.75] 
The DOE Los Alamos Area Office (LAAO) and LANL will prepare and submit a biennial report to 
the NMED by March 1 of each even-numbered year.  The biennial report will be submitted to the 
NMED on EPA Form 8700-13B.  The report will cover facility activities during the previous 
calendar year and will include: 
 
•The EPA identification number, name, and address of the facility 
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•The calendar years covered by the report 
 
•A description and the quantity of each hazardous (including mixed) waste the facility received 

during the year 
 
•The method of treatment, storage, or disposal for each hazardous waste 
 
•For generators who treat, store, or dispose of hazardous waste on-site, a description of the 

efforts undertaken during the year to reduce the volume and toxicity of waste generated 
 
•For generators who treat, store, or dispose of hazardous waste on-site, a description of the 

changes in volume and toxicity of waste actually achieved during the year in comparison 
to previous years to the extent such information is available for the years prior to 1984 

 
•The certification signed by DOE/LAAO or an authorized representative. 

 
4.7.3Additional Reports [20 NMAC 4.1, Subpart V, 264.77] 
In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.77, revised November 1, 
1995, DOE/LAAO will also report the following to the NMED: 
 
•Releases, fires, and explosions as specified in 20 NMAC 4.1, Subpart V, 264.56(j), revised 

November 1, 1995 
 
•Facility closures specified in 20 NMAC 4.1, Subpart V, 264.115, revised November 1, 1995 
 
•As otherwise required by 20 NMAC 4.1, Subpart V, Part 264, Subparts F, BB, and CC, revised 

November 1, 1995. 
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 REGISTERED PROFESSIONAL ENGINEER  
 WRITTEN ASSESSMENT/CERTIFICATION 
 
 EVAPORATOR GLOVEBOX STORAGE TANK SYSTEM 
 TECHNICAL AREA 55 
 LOS ALAMOS NATIONAL LABORATORY 
 
 
The evaporator glovebox storage tank system (i.e., glovebox GB-438 and ancillary equipment) 
located at Los Alamos National Laboratory (LANL), Technical Area 55, Building 4, Room 401 
(TA-55-4-401) is considered an existing tank system in accordance with the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart VI, 265.191.  The 
system was constructed in 1986 and installed at its present location in TA-55-4-401 in 1988 
[20 NMAC 4.1, Subpart VI, 265.191(b)(4)].  The evaporator glovebox storage tank system has 
secondary containment that meets the requirements of 20 NMAC 4.1, Subpart VI, 265.193; 
therefore, the requirement that the owner or operator of the tank system determine that the tank 
system is not leaking or is unfit for use is not applicable.  In addition, the requirement that the 
owner or operator obtain and keep on file a written assessment, reviewed and certified by an 
independent, qualified, registered professional engineer, attesting to the tank system's integrity is 
also not applicable [20 NMAC 4.1, Subpart VI, 265.191(a)].  However, for the purpose of 
demonstrating that the evaporator glovebox storage tank system will function as a completely 
leak-proof system and would meet the assessment requirements if they were applicable, the 
following written assessment has been prepared in accordance with 20 NMAC 4.1, Subpart VI, 
265.191(b), attesting that the tank system is adequately designed and has sufficient structural 
integrity and compatibility with the waste stored to ensure that it will not collapse, rupture, or fail. 
 
The evaporator glovebox storage tank is fabricated from 3/16-inch, 316 stainless steel with a 2B 
finish conforming to the American Society for Testing and Materials (ASTM) A240.  The lower 
half of the tank is fabricated with additional layers of materials welded to the outside of the 
3/16-inch-thick stainless steel enclosure.  These materials consist of 1/4-inch-thick lead shielding, 
conforming to ASTM B29, and an outer layer of 1/16-inch, 316 stainless steel cladding.  The tank 
system is of welded construction with all welds blended, ground, and polished to blend with 
adjacent material.  Welding procedure qualifications and welder's performance qualifications 
conform to the requirements of either the American Welding Society B3.0-41 or the American 
Society of Mechanical Engineers (ASME) Section IX for welding and brazing qualifications.  
Questionable welds, if any, are liquid penetrant inspected according to ASME Section VIII 
[20 NMAC 4.1, Subpart VI, 265.191(b)(1)].  All joints are vacuum tight. 
 
The support frame and legs of the evaporator glovebox storage tank are constructed of carbon 
steel and conform to ASTM A36.  The support frame is bolted to the base of the tank for 
stabilization.  In addition, the legs of the tank are bolted to the support frame and secured to the 
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10-inch-thick concrete floor with anchor bolts.  The 10-inch-thick concrete floor was constructed 
to conform to the building code requirements of the American Concrete Institute (ACI) 318-71 for 
reinforced concrete.  The reinforcing steel was detailed and fabricated in accordance with the 
"Manual of Standard Practice for Detailing Reinforced Concrete Structures," ACI 315.  The 
design construction and tolerance of the framework around the concrete is in accordance with 
ACI 347. 
 
The window components of the evaporator glovebox storage tank are constructed of 1/4-inch 
leaded glass, laminated on both sides with 1/8-inch clear glass, and installed with a neoprene 
gasket.  Additionally, each window is backed with 1/4-inch safety glass installed with a neoprene 
gasket/seal that provides air-tight containment.  The dual glass configuration is secured to the 
tank with a welded frame consisting of a 1/4-inch-thick lead shielding and a 1/16-inch, 
316 stainless steel cladding similar to the additional layers of materials welded to the outside of 
the lower half of the tank.  The welded window frames are bolted to the tank system. 
 
The glove components of the evaporator glovebox storage tank are constructed of neoprene and 
Hypalon.  Each glove is tested for material continuity by the manufacturer before acceptance and 
installation within the evaporator glovebox storage tank.  Each glove is selected for its resistance 
to nitric acid as well as its lead equivalent shielding power to gamma radiation. 
 
All of the components within the tank system are corrosion resistant and are compatible with the 
waste stored in the tank system.  No external component of the tank system is in contact with soil 
or water [20 NMAC 4.1, Subpart VI, 265.191(b)(3)]. 
 
The stored waste consists of nitrate-based aqueous mixed waste solutions and waste salts 
generated from these solutions.  The potential hazardous characteristics of the waste include 
corrosivity and toxicity for cadmium, chromium, and lead (i.e., EPA Hazardous Waste Numbers 
D002, D006, D007, and D008).  Currently, no ignitable, reactive, or incompatible mixed wastes 
are stored or are anticipated to be stored in this tank system [20 NMAC 4.1, Subpart VI, 
265.191(b)(2)]. 
 
A helium leak test using a mass spectrometer was performed on the evaporator glovebox storage 
tank upon fabrication at Silver Engineering and again after the tank was installed and made 
operational at its present location in TA-55-4-401.  During leak testing, in accordance with the 
standard helium leak testing procedure for gloveboxes, any detectable leak at welds, gasket 
sealed joints, or any other part of the glovebox is unacceptable.  In the event a leak is detected 
during initial testing of any glovebox to be utilized at LANL, the glovebox is repaired and retested.  
Gloveboxes that have been repaired and fail retesting are not accepted for use by LANL.  In 
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addition to the initial leak tests performed on the evaporator glovebox storage tank, continuous 
leak detection is mandatory operating procedure for TA-55-4-401 and thus provides continuous 
leak detection for the tank system.  Eight continuous air monitoring units are installed at various 
locations throughout TA-55-4-401 to detect any airborne alpha contamination (i.e., the radioactive 
constituent of the solutions stored in the tank system).  Additionally, fixed head air monitors are 
installed on the outside of the tank system and filter the air as it is pulled through the vacuum vent 
lines at TA-55-4-401.  The filters from these monitors are changed and analyzed weekly for the 
presence of the radioactive constituent of the stored waste.  The above continuous leak detection 
devices are capable of rapidly detecting leaks in volumes less than 0.03 ounce, far exceeding 
conventional tank system leak detection devices [20 NMAC 4.1, Subpart VI, 265.191(b)(5)]. 
 
(The procedure adhered to during the helium leak test is included in this attachment following the 
certification.  The procedure is referenced from the "Technical Specifications for Glove Boxes, 
Drop Boxes, Introductory Boxes and Conveyor Tunnels," Specification No. MST-8-S184-R00, 
Los Alamos National Laboratory, Los Alamos, New Mexico, July 27, 1988.  A copy of the 
checklist documenting operability tests and equipment verification for proper operation of the 
evaporator glovebox storage tank system is also included in this attachment following the 
certification.) 
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 CERTIFICATION ⋅ JOHN M. PIETZ, P.E. 
 
I, John M. Pietz, have reviewed the design of the evaporator glovebox storage tank system 
located at LANL, TA-55-4-401.  My duties were to assess the structural integrity of the glovebox 
storage tank system and its compatibility with the waste stored in this system to ensure that it will 
not collapse, rupture, or fail. 
 
I certify under penalty of law that this document (i.e., Attachment 4-2 of the TA-55 Part B Permit 
Application) was prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the information 
submitted for this assessment and certification.  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. 
 
 
 
 
 
 
 
    
John M. Pietz, P.E.Date 
Consulting Engineer 
IT Corporation 
New Mexico Registered Professional Engineer No. 12833 
Expires:  December 31, 1997 
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 HELIUM LEAK TEST FOR GLOVE BOXES, DROP BOXES, AND TUNNEL SECTIONS 
 
 
1.0 Equipment 
 
 1.1Leak Detector:  Helium Mass Spectrometer Leak Detector, with Sniffer Probe, 

University Approved. 
 
 1.2 Helium:  U.S.B.M. Grade A. 
 
 1.3Calibrated Helium Leak:  10-7 - 10-8 atm cc/sec leak rate. 
 
 1.4Manometer:  water filled, open-ended J tube 1/2" i.d. min., max. pressure head 6" 

water, operating range 4" water. 
 
 1.5Helium pressure regulating valve:  2,000 psi/0-15 psi, with pressure relief valve set at 

1–2 psig. 
 
 1.6Helium flowmeter, range 0–15 ft.3/min. 
 
2.0 Procedure 
 
 2.1Seal glove box openings.  Method of sealing of glove box openings shall be at the 

discretion of the seller. 
 
 2.2Attach helium fill tubing with shut off valve, to a port in the glove box on one end, or 

preferably on upper corner. 
 
 2.3Attach helium vent with shut off valve on opposite side of the box preferably lower 

corner diagonally opposite fill port. 
 
 2.4Attach manometer to convenient opening and fill with water. 
 
 2.5Calibrate He leak detector to minimum sensitivity with calibrated leak and determine 

sensitivity (S) as follows: 
 

 
 2.6Attach helium bottle, regulator, and flow meter to helium inlet on glove box. 
 
 2.7Flush He through box at a convenient rate (Q) so that the internal pressure of the box 

is always less than 6" H2O, and determine the rate and pressure to be used. 

 S = 
Ls

Meter Divisions atm - cc/sec/ 
 

 Ls = standard He leak rate (atm - cc/sec)  
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 2.8Calculate the time required for the He flush as follows:  Calculate the volume (V ft.3) of 

the box to + 10%.  Using the flow rate Q (ft.3/min.) determined above, the flushing 
time for 90% helium atmosphere will be (assuming completely mixed flow), 

 

 
 2.9Close the helium supply valve and close the helium vent valve.  Adjust the helium inlet 

to get 4" water on the manometer. 
 
 2.10Ventilate the room to eliminate helium contamination in the room, then stop 

ventilation. 
 
 2.11A 1/8-inch leak test probe will be moved along all joined surfaces (welded or 

gasketed), with probe not more than 1/4" from area to be checked, and moving 
probe about 2 ft./min. 

 
 2.12Record location and intensity of all leaks:  The leak rate (L) will be determined from 

meter reading (RL) from a particular leak and the instrument sensitivity (S) as 
determined in 2.5. 

 

 
Note at 5,000' MSL (Mean Sea Level) the above procedure will give a minimum leak detection 

capability of about 8 x 10-7 atm cc/sec. 
 

 Tmin. = 2.3 V/Q  

 L = S (RL - RB)  
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 REGISTERED PROFESSIONAL ENGINEER  
 WRITTEN ASSESSMENT/CERTIFICATION 
 
 CEMENTATION UNIT STORAGE TANK SYSTEM 
 TECHNICAL AREA 55 
 LOS ALAMOS NATIONAL LABORATORY 
 
 
The cementation unit storage tank system located at Los Alamos National Laboratory (LANL), 
Technical Area 55, Building 4, Room 401 (TA-55-4-401) was constructed and installed prior to 
January 1991 and was considered an existing tank system in accordance with the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart VI, 265.191.  New 
components (i.e., the header/manifold and the transfer line from glovebox GB-438 to the 
cementation unit storage tank system header/manifold) have recently been installed within the 
cementation unit storage tank system and may be considered major, nonroutine modifications.  
In accordance with 20 NMAC 4.1, Subpart VI, 265.192(a), owners or operators of new tank 
systems or components must obtain and submit to the New Mexico Environment Department a 
written assessment, reviewed and certified by an independent, qualified, registered professional 
engineer, attesting that the tank system has sufficient structural integrity and is acceptable for 
handling hazardous waste. 
 
The cementation tank system consists of: 
 
•Five vertical, 55-liter storage tanks 
 
•Vacuum trap 
 
•Vent trap 
 
•Vent trap vent line and drain line 
 
•Header/manifold 
 
•Vacuum manifold 
 
•Lower manifold 
 
•Transfer line from glovebox GB-438 to the cementation unit storage tank system header/manifold 
 
•Transfer line from the lower manifold to the cementation unit. 

 
In accordance with 20 NMAC 4.1, Subpart VI, 265.192(b), an independent, qualified installation 
inspector has inspected the new components installed within the cementation unit storage tank 
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system (see Attachment 4-5).  These components were constructed and installed to the 
American National Standards Institute (ANSI) B31.3 standard for chemical plant and petroleum 
refinery piping [20 NMAC 4.1, Subpart VI, 265.192(a)(1) and 265.192(e)].  This standard 
prescribes requirements for the materials, design, fabrication, assembly, erection, examination, 
inspection, and testing of all piping within the property limits of the facility engaged in the 
processing activities.  The new header/manifold and transfer line were inspected for weld breaks, 
punctures, scrapes of protective coatings, cracks, corrosion, and other structural damage or 
inadequate construction or installation.  These inspections were performed on February 28, 1996. 
 No weld breaks, punctures, scrapes of protective coatings, cracks, corrosion, or other structural 
damage or inadequate construction or installation were observed. 
 
All of the components comprising the cementation unit storage tank system are constructed of 
316 stainless steel for corrosion resistance and are compatible with the waste stored in the tanks. 
 The stored waste consists of nitrate-based aqueous mixed waste solutions.  The potential 
hazardous characteristics of the waste include corrosivity and toxicity for cadmium, chromium, and 
lead (i.e., EPA Hazardous Waste Numbers D002, D006, D007, and D008).  Currently, no 
ignitable, reactive, or incompatible mixed wastes are stored or are anticipated to be stored in this 
tank system [20 NMAC 4.1, Subpart VI, 265.192(a)(2)]. 
 
No external component of the cementation unit storage tank system is in contact with soil or water 
[20 NMAC 4.1, Subpart VI, 265.192(a)(3) and 265.192(f)] and no part of the tank system is 
underground [20 NMAC 4.1, Subpart VI, 265.192(a)(4) and 265.192(c)]. 
 
The cementation unit storage tank system is erected upon a 10-inch-thick concrete floor within 
TA-55-4-401.  The 10-inch-thick concrete floor provides a foundation that will maintain the load of 
the tank system when full.  The concrete floor and ceiling were constructed to conform to the 
building code requirements of the American Concrete Institute (ACI) 318-71 for reinforced 
concrete.  The reinforcing steel was detailed and fabricated in accordance with the "Manual of 
Standard Practice for Detailing Reinforced Concrete Structures," ACI 315.  The design 
construction and tolerance of the framework around the concrete is in accordance with ACI 347 
[20 NMAC 4.1, Subpart VI, 265.192(5)(i)].  The entire tank system, including ancillary equipment, 
is elevated and supported by a steel channel, Uni-strut® support system.  The Uni-strut® support 
system is secured to the concrete floor and ceiling with anchor bolts and provides the system's 
ancillary equipment with support and protection against physical damage and excessive stress 
due to settlement and vibration [20 NMAC 4.1, Subpart VI, 265.192(e)].  The system stores only 
solutions that have been previously cooled to room temperature, and the solutions are transferred 
utilizing a slight vacuum (i.e., 10 to 20 inches of mercury).  The system does not operate under 
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pressure.  Because of the moderate operating parameters (i.e., temperature and pressure) of the 
system, physical damage and excessive stress due to expansion and contraction are not 
anticipated.  Furthermore, the cementation tank system is not within a saturated zone or seismic 
fault zone [20 NMAC 4.1, Subpart VI, 265.192(a)(5)(ii)], and is within a building so that frost heave 
effects are not expected [20 NMAC 4.1, Subpart VI, 265.192(a)(5)(iii)]. 
 
In accordance with 20 NMAC 4.1, Subpart VI, 265.192(d), all new tanks and ancillary equipment 
must be tested for tightness.  To further ensure that the structural integrity of the cementation unit 
storage tank system was not jeopardized during the installation of the new components, the entire 
system was tightness tested on May 30, 1996, at operating pressure (i.e., under vacuum at 10 to 
20 inches of mercury), and determined to be tight (see Attachment 4-4). 
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 CERTIFICATION ⋅ JOHN M. PIETZ, P.E. 
 
I, John M. Pietz, have reviewed a portion of the design of the new components installed on the 
cementation unit storage tank system located at LANL, TA-55-4-401.  The new components 
include the cementation unit storage tank system header/manifold and the transfer line from 
glovebox GB-438 to the cementation unit storage tank system header/manifold.  My duties were 
to assess possible affects the modifications may have had on the system and to ensure that the 
structural integrity of the system and its ability to handle hazardous waste was not compromised 
as a result of the modifications. 
 
I certify under penalty of law that this document (i.e., Attachment 4-3 of the TA-55 Part B Permit 
Application) was prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the information 
submitted for this assessment and certification.  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. 
 
 
 
 
 
 
 
    
John M. Pietz, P.E.Date 
Consulting Engineer 
IT Corporation 
New Mexico Registered Professional Engineer No. 12833 
Expires:  December 31, 1997 
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 TIGHTNESS TESTING CERTIFICATION 
  
 CEMENTATION UNIT STORAGE TANK SYSTEM 
 TECHNICAL AREA 55 
 LOS ALAMOS NATIONAL LABORATORY 
 
 
New components (i.e., the cementation unit storage tank system header/manifold and the transfer 
line from glovebox GB-438 to the cementation unit storage tank system header/manifold) have 
been installed within the cementation unit storage tank system located at Los Alamos National 
Laboratory (LANL), Technical Area 55, Building 4, Room 401 (TA-55-4-401) and may be 
considered major, nonroutine modifications.  In accordance with the New Mexico Administrative 
Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart VI, 265.192(d), owners or operators of 
new tanks and ancillary equipment must ensure that the system is tested for tightness.  The 
cementation unit storage tank system was tightness tested on May 30, 1996, at operating 
pressure (i.e., under a vacuum of 10 to 20 inches of mercury), and determined to be tight.  
Testing was conducted such that pressure changes caused by temperature variances during 
testing, tank inflection due to increased vacuum in the tank, or trapped air or vapor pockets within 
the system were accounted for.  (The detailed tightness testing procedure adhered to during the 
tightness tests and the results of the tightness tests are included in this attachment following the 
certification.) 
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 CERTIFICATION • JOHN M. PIETZ, P.E. 
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I, John M. Pietz, have supervised the tightness testing of the cementation unit storage tank 
system located at LANL, TA-55-4-401.  The tightness testing was performed on May 30, 1996.  
My duties were to direct and witness the testing for tightness for the following tank system 
components: 
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•Five vertical, 55-liter storage tanks 
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•Vacuum trap 
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•Vent trap 
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•Vent trap vent line and drain line 
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•Header/manifold 
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•Vacuum manifold 
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•Lower manifold 



 

 

 
 
 Page 21 of 6 

 



 

 

 
 
 Page 22 of 6 

•Transfer line from glovebox GB-438 to the cementation unit storage tank system header/manifold 
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•Transfer line from the lower manifold to the cementation unit. 
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as required by 20 NMAC 4.1, Subpart VI, 265.192(d). 
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I certify under penalty of law that I have personally examined and am familiar with the information 
submitted in this document (i.e., Attachment 4-4 of the TA-55 Part B Permit Application).  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. 
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John M. Pietz, P.E.Date 
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Consulting Engineer 
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IT Corporation 
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New Mexico Registered Professional Engineer No. 12833 
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Expires:  December 31, 1997 
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 TIGHTNESS TESTING PROCEDURE 
  
 CEMENTATION UNIT STORAGE TANK SYSTEM 
 TECHNICAL AREA 55 
 LOS ALAMOS NATIONAL LABORATORY 
 
 
PART 1 - GENERAL 
 
1.01DESCRIPTION OF WORK 
 
The following tightness testing procedure has been developed for the cementation unit storage 

tank system located at Los Alamos National Laboratory, Technical Area 55, Building 4, 
Room 401. 

 
PART 2 - MATERIALS AND EQUIPMENT 
 
2.01MATERIALS AND EQUIPMENT 
 
A.Vacuum Pump:  The existing house vacuum pump, located in Room 407, shall be used as the 

vacuum source to establish and maintain the specified vacuum during each test. 
 
B.Vacuum Gauge:  The vacuum gauge shall be an ANSI Grade 2A vacuum gauge with an 

accuracy of 0.5 percent.  The gauge shall have a face diameter of 6 inches and 
graduated in 0.2-inch mercury increments.  The gauge shall be calibrated and 
installed within one month prior to testing the system. 

 
PART 3 - EXECUTION 
 
3.01TESTING PROCEDURES 
 
The cementation unit storage tank system consists of: 
 
•Five vertical, 55-liter storage tanks (i.e., feed tanks 1 through 5) 
 
•Vacuum trap 
 
•Vent trap 
 
•Vent trap vent line and drain line 
 
•Header/manifold 
 
•Vacuum manifold 
 
•Lower manifold 
 
•Transfer line from glovebox GB-438 to the cementation unit storage tank system header/manifold 



 TIGHTNESS TESTING PROCEDURE 
 (Continued) 
 

 

 
 
 Page 41 of 6 

 
•Transfer line from the lower manifold to the cementation unit. 
 
The entire system will be tightness tested by systematically blanking off sections of the tank 
system.  Each section to be tested shall have the solutions emptied prior to testing.  The valve 
on the wet vacuum line between the vacuum pump and the vacuum trap will be closed for the 
duration of each test to isolate a vacuum within the components being tested.  In order to 
determine the presence of leaks, each tested section will be held under a vacuum of 10 to 20 
inches of mercury for 30 minutes. 
 
The following information specifies the sequence of events to be adhered to during the tightness 
testing: 
 
A.The vacuum gauge shall be installed on the end of the header/manifold near feed tank 1. 
 
B.All tests will include the following piping sections to facilitate the use of the existing vacuum 

pump and a single vacuum gauge connection: 
 
  •the wet vacuum line, 
  •the vacuum trap, 
  •the vacuum manifold, and 
  •the header/manifold. 
 
C.The first test (Test 1) shall be run through the components listed in item B in addition to the 

following: 
 
  •the line from feed tank 1 to the vacuum manifold, feed tank 1, and the inlet line off 

of the header/manifold into feed tank 1,  
 
  •the line from feed tank 2 to the vacuum manifold, feed tank 2, and the inlet line off 

of the header/manifold into feed tank 2, 
 
  •the line from feed tank 3 to the vacuum manifold, feed tank 3, and the inlet line off 

of the header/manifold into feed tank 3, 
 
  •the line from feed tank 4 to the vacuum manifold, feed tank 4, and the inlet line off 

of header/manifold into feed tank 4, 
 
  •the transfer line from glovebox GB-438 to the header/manifold, 
 
  •the lower manifold, and 
 
  •the transfer line from the lower manifold to the cementation unit. 
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D.The second test (Test 2) shall be run through the components listed in item B in addition to the 

following: 
 
  •the vacuum trap drain line, 
  •the line from feed tank 5 to the vacuum manifold, 
  •feed tank 5, and 
  •the inlet line off of the header/manifold into feed tank 5. 
 
E.The third test (Test 3) shall be run through the components listed in item D in addition to the 

following: 
 
  •the vent trap inlet line, 
  •the vent trap, 
  •the vent line to the cementation unit, and 
  •the vent trap drain line to the cementation unit. 
 
3.02FAILED TEST PROCEDURES 
 
A change in vacuum greater than 2 percent of the test vacuum of a given test indicates a failed 
test.  In the event that a test fails, the appropriate repairs shall be made and the failing 
component(s) retested.  No component that has failed the tightness test shall be placed into use 
until repairs are made and a passing test is achieved. 
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 TIGHTNESS TESTING RESULTS 
 
 CEMENTATION UNIT STORAGE TANK SYSTEM 
 TECHNICAL AREA 55 
 LOS ALAMOS NATIONAL LABORATORY 
 

CEMENTATION UNIT STORAGE TANK SYSTEM TIGHTNESS TESTS(1) 

 TIMES GAUGE READINGS 

TEST 1(2) Start 9:07 A.M. 17.8 inches of mercury 

 End 9:37 A.M. 17.8 inches of mercury 

TEST 2(2) Start 9:47 A.M. 17.8 inches of mercury 

 End 10:17 A.M. 18.1 inches of mercury 

TEST 3(2) Start 10:30 A.M. 18.0 inches of mercury 

 End 11:00 A.M. 18.0 inches of mercury 
 
Note: 
 
(1)Tightness tests were completed on May 30, 1996. 
(2)Components tested are as described in the tightness testing procedure for the cementation unit 

storage tank system. 
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 INSTALLATION INSPECTION CERTIFICATION 
 
 CEMENTATION UNIT STORAGE TANK SYSTEM 
 TECHNICAL AREA 55 
 LOS ALAMOS NATIONAL LABORATORY 
 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 
4.1), Subpart VI, 265.192(b), owners or operators of new tank systems or components must 
ensure that proper handling procedures are adhered to in order to prevent damage to the system 
during installation.  New components (i.e., the transfer line from Glovebox 438 to the cementation 
unit storage tank system header/manifold and the cementation unit storage tank system 
header/manifold) have been installed on the cementation unit storage tank system at Los Alamos 
National Laboratory (LANL), Technical Area 55, Building 4, Room 401 (TA-55-4-401).  The 
cementation unit storage tank system transfer line and header/manifold have been inspected by a 
qualified inspector for weld breaks, punctures, scrapes of protective coatings, cracks, corrosion, 
and other structural damage or inadequate construction or installation.  The weld inspection 
check list for the new components is included in this attachment following the certification. 
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  CERTIFICATION · FRANCIS J. FITZGIBBON JR. 
 
I, Francis J. Fitzgibbon Jr., have supervised the installation of the new components for the 
cementation unit storage tank system located at LANL, TA-55-4-401.  My duties were to 
supervise the installation of the transfer line from Glovebox 438 to the cementation unit storage 
tank system header/manifold and the installation of the cementation unit storage tank system 
header/manifold.  The new components were inspected for the presence of the following items: 
 
 •Weld breaks 
 •Punctures 
 •Scrapes of protective coatings 
 •Cracks 
 •Corrosion 
 •Other structure damage or inadequate construction or installation, 
 
as required by 20 NMAC 4.1, Subpart VI, 265.192(b).  As a result of this inspection, none of the 
above items were noted. 
 
I certify under penalty of law that I have personally examined and am familiar with the information 
submitted in this document as it relates to my duties at the time of installation of the cementation 
unit storage tank system transfer line from Glovebox 438 to the cementation unit storage tank 
system header/manifold and the cementation unit storage tank system header/manifold.  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. 
 
 
 
    
Francis J. Fitzgibbon Jr.Date 
Construction Supervisor 
Johnson Controls World Services, Inc. 
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 INTRODUCTION 
 
The cementation unit in Technical Area (TA) 55, Building 4, Room 401 (TA-55-4-401) is 
considered a miscellaneous waste management unit and, as such, is subject to the miscellaneous 
unit requirements in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 
4.1), Subpart V, 264.600 through 264.603, revised November 1, 1995, and 20 NMAC 4.1, 
Subpart IX, 270.23, revised November 1, 1995.  The 20 NMAC 4.1, Subpart V, 264.600 through 
264.603, revised November 1, 1995, requirements are addressed in other sections of this Part B 
permit application.  20 NMAC 4.1, Subpart IX, 270.23(d), revised November 1, 1995, requires "a 
report on the demonstration of treatment effectiveness of the treatment based on laboratory or 
field data."  Pursuant to 20 NMAC 4.1, Subpart IX, 270.23(d), revised November 1, 1995, this 
attachment provides a technical paper that demonstrates that the cementation unit at TA-55 
effectively treats wastes, based on the treatment objectives described below and the results of the 
testing summarized in the technical paper.  The use of these results in demonstrating the 
treatment effectiveness of the cementation unit is appropriate for the following reasons: 
 
 •The waste streams used in the testing are very similar or the same as those actually treated 

in the cementation unit; 
 
 •TA-55 uses Portland cement in their cementing operation as was done in the testing; and 
 
 •The testing conditions described in the technical paper were modeled to the actual 

cementing operation at TA-55 to the extent practicable. 

 
The cementation unit in TA-55-4-401 is used to solidify solid and liquid mixed wastes (i.e., 
evaporator bottoms solutions and organic and inorganic process solids [plastic packaging]) in 
55-gallon drums.  The hazardous constituents of concern in these mixed waste items are certain 
toxicity characteristic metals (i.e., cadmium, chromium, and lead).  From a hazardous waste 
management perspective, the primary objective of the treatment process is to immobilize the 
toxicity characteristic metals in a cement matrix so that the metals are no longer leachable (as 
determined by the toxicity characteristic leaching procedure [TCLP]) and thus are rendered 
nonhazardous following treatment.  Also, because the wastes solidified in the cementation unit 
contain a radioactive component and are ultimately destined for the Waste Isolation Pilot Plant 
(WIPP) for disposal, the cementation treatment process must produce solidified cement monoliths 
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that meet the WIPP Waste Acceptance Criteria (WAC).  Specifically, the cemented monoliths 
must meet the WIPP-WAC which prohibit free liquids. 
 
The following technical paper describes bench- and full-scale testing that was performed to 
evaluate the effectiveness of using Portland cement in the cementation unit to solidify evaporator 
bottoms.  The goal of the project was to develop a Portland cement-based waste form that meets 
the WIPP-WAC and reliably passes the TCLP.  The results of this testing, as summarized in the 
technical paper, demonstrate that the use of Portland cement in the TA-55 cementation unit under 
the conditions prescribed, produces a cement monolith that meets all of the performance 
standards devised for the project, particularly no free liquids generation, passing the TCLP, and 
meeting minimum compressive strength criteria. 
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 Table 4-1 
 
 Transuranic Mixed Waste Stored at Technical Area 55 
 

Waste Description TRUPACT-II Content 
(TRUCON) Codes 

Waste-Generating Process Description Potential 
EPAa 

Hazardous Waste 
Numbers 

Potential Hazardous 
Constituents in the 

Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

      

Solidified inorganic process solids 
and liquidsc 

LA 114 Inorganic process solids and liquids that may include process residue from 
evaporator bottoms and other discardable solutions, process-leached solids, 
ash, filter cakes, metal oxides, and fines, generated as a result of plutonium 
(Pu) processing operations that are solidified in cement. 

D007 Chromium 5.0 

Combustible waste LA 116 Combustible solids (e.g., paper, rags, plastic, rubber) and a small fraction of 
noncombustibles (e.g., metal scrap) generated from Pu processing activities. 

D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
F001 
F002 
F003 
F005 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Spent halogenated 
  solvents 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
NAd 

Noncombustible metal waste LA 117 Noncombustible metal waste (e.g., motors, pumps, tools, process 
equipment) and glass with a small fraction of combustible waste (e.g., 
plastics) generated from Pu processing activities. 

D005 
D006 
D008 
D009 
D011 

Barium 
Cadmium 
Lead 
Mercury 
Silver 

100.0 
1.0 
5.0 
0.2 
5.0 

Glass waste LA 118 Glass waste (e.g., discarded laboratory glassware, windows, bottles), and 
metal with a small fraction of combustibles (e.g., plastics) generated from Pu 
processing activities. 

D008 
D009 

Lead 
Mercury 

5.0 
0.2 

Leaded glove waste LA 123 Leaded gloves discarded with a small fraction of noncombustible waste (e.g., D008 Lead 5.0 
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 Transuranic Mixed Waste Stored at Technical Area 55 
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Waste Description TRUPACT-II Content 
(TRUCON) Codes 

Waste-Generating Process Description Potential 
EPAa 

Hazardous Waste 
Numbers 

Potential Hazardous 
Constituents in the 

Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

      

motors, tools) generated from Pu processing activities. 

Mixed combustible/ 
noncombustible waste 

LA 125 Mixtures of combustible and noncombustible waste including paper, rags, 
plastic, rubber, leaded glovebox gloves, glass, motors, pumps, tools, and 
miscellaneous metal waste. 

D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
F002 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Spent halogenated 
  solvents 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
NA 

Solidified organic process solids 
and liquidsc 

LA 126 Solidified process solids and liquids which, together with plastic packaging, 
result in >5% and normally ≤10% organics.  These process solids may 
include process residue from evaporator bottoms and other discardable 
solutions, process-leached solids, ash, filter cakes, metal oxides, and fines, 
generated as a result of Pu processing operations that are solidified in 
cement. 

D007 Chromium 5.0 

 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the respective value given in the 

New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart D, revised November 1, 1995. 
cAt TA-55, these wastes may potentially contain liquids. 
dNot applicable:  Refers to the absence of regulatory limits for F-listed wastes. 
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 Table 4-2 
 
 Low-Level Solid Mixed Waste Stored at Technical Area 55 
 

Waste Description Waste-Generating Process Description Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the 
Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

Homogeneous Wastes 

Unused solid reagent chemicals Discarded off-specification unused reagent powders and 
crystalline materials. 

D001 
D002 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D011 

All P- or U-listed waste 
codes 

Ignitability 
Corrosivity 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 

NAc 
NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
5.0 
NA 

Heterogeneous Wastes 

Contaminated bulk lead shielding and scrap Radiation shielding in laser applications and materials from 
demolition and decommissioning of research laboratories 
containing metal fittings, piping, and tools with Uranium-238 
contamination and/or heavy metal materials. 

D006 
D007 
D008 

Cadmium 
Chromium 
Lead 

1.0 
5.0 
5.0 

Discarded bricks Lead bricks from radiation shielding and debris from 
decontamination and decommissioning projects. 

D006 
D008 

Cadmium 
Lead 

1.0 
5.0 

Organic-contaminated noncombustible solids Absorbed oils, laboratory debris, and discarded equipment. D004 
D005 
D006 
D007 
D008 
D009 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
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Waste Description Waste-Generating Process Description Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the 
Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

D010 
D011 
D027 
D030 
D032 
D033 
D034 
D042 
F001 

 
F002 

 
 
 

F004 
 

F005 

Selenium 
Silver 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
2,4,6-Trichlorophenol 
1,1,1-Trichloroethane, 
   Trichloroethylene 
Cholobenzene, 
   Methylene chloride, 
   Trichloroethylene, 
   Tetrachloroethylene 
Cresol, 
   Nitrobenzene 
Toluene, 
   Methyl ethyl ketone, 
   Benzene 

1.0 
5.0 
7.5 
0.13 
0.13 
0.5 
3.0 
2.0 
NA 

 
NA 

 
 
 

NA 
 

NA 

Mercury waste Free elemental mercury, mercuric compounds, gels containing 
mercuric compounds, old thermometers, hygrometers, vacuum 
tubes, fluorescent light bulbs, and other instruments and 
equipment containing unrecoverable mercury. 

D009 
U151 

Mercury 
Mercury 

0.2 
NA 

Batteries Discarded battery cores (with potential residual liquid), including 
lead-acid, rechargeable nickel-cadmium, and mercury. 

D001 
D002 
D003 
D004 
D006 

Ignitability 
Corrosivity 
Reactivity 
Arsenic 
Cadmium 

NA 
NA 
NA 
5.0 
1.0 
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Waste Description Waste-Generating Process Description Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the 
Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

D007 
D008 
D009 

Chromium 
Lead 
Mercury 

5.0 
5.0 
0.2 

 
 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the respective value given in the 

New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261, Subpart D, revised November 1, 1995. 
cNot applicable:  Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

Refer to footnotes at end of table. 
 
 1 

 Table 4-3 
 
 Solid Hazardous Waste Stored at Technical Area 55 
 

Waste Descriptiona Waste-Generating Process Descriptiona Potential EPAb 
Hazardous Waste Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

Contaminated solid wastes Machining operations, chemistry research, 
decontamination and decommissioning 
projects, metal finishing operations, and general 
maintenance operations. 

D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D018 
D022 
D030 
D032 
D033 
D034 
D036 
D039 
D040 
D042 
F001 
F002 
F003 
F005 

Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Chloroform 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Tetrachloroethylene 
Trichloroethylene 
2,4,6-Trichlorophenol 
1,1,1-Trichloroethane, Carbon tetrachloride 
1,1,1-Trichloroethane 
Acetone, Methanol 
Toluene, Benzene 

NAd 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
6.0 
0.13 
0.13 
0.5 
3.0 
2.0 
0.7 
0.5 
2.0 
NA 
NA 
NA 
NA 

Paint and paint-related wastes Painting and finishing operations, and general 
facility maintenance. 

D001 
D005 
D006 
D007 

Ignitability 
Barium 
Cadmium 
Chromium 

NA 
100.0 
1.0 
5.0 
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Waste Descriptiona Waste-Generating Process Descriptiona Potential EPAb 
Hazardous Waste Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

D008 
D009 
D011 
F003 
F005 

Lead 
Mercury 
Silver 
Xylene 
Toluene 

5.0 
0.2 
5.0 
NA 
NA 

Solid metals and metallic 
compounds  

Machining and cutting operations; synthesis 
reactions; solder from electronic manufacturing, 
repair, and brazing operations; and grinding 
operations. 

D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

Ignitability 
Reactivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

Mercury wastes Lamp replacement, laboratory operations, 
mercury spill clean-up, and equipment cleaning 
and maintenance. 

D009 
U151 

Mercury 
Mercury 

0.2 
NA 

Used batteries Equipment maintenance. D002 
D006 
D007 
D008 
D009 
D011 

Corrosivity 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 

NA 
1.0 
5.0 
5.0 
0.2 
5.0 

Unused/off-specification 
commercial chemical products 

Laboratory research and spill residues. D001 
D003 

Ignitability 
Reactivity 

NA 
NA 
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D004 through D043 
All P- and U-listed waste codes 

Toxicity characteristic leaching procedure wastes 
Discarded commercial chemical products and 
   off-specification species 

–c 
NA 

 
aDenotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
bU.S. Environmental Protection Agency. 
cA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed (D004-D043) at a concentration equal to or greater than the 

respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart D, revised November 1, 1995. 
dNot applicable:  Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic waste and F-, P-, and U-listed wastes. 
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 Table 4-4 
 
 Low-Level Liquid Mixed Waste Stored At Technical Area 55 
 

Waste Description Waste-Generating Process Description Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsb 

(milligrams  
per liter) 

Spent solvents and contaminated 
solvent mixtures  

Extraction operations, bench-scale experimental inorganic 
chemistry, environmental analysis, and radiochemistry. 

D001 
D002 
D004 
D005 
D007 
D008 
D009 
D010 
D011 
D018 
D019 
D021 
D022 
D027 
D028 
D030 
D032 
D033 
D034 
D036 
D042 
D043 
F001 

 
 

F002 
 

F003 

Ignitability 
Corrosivity 
Arsenic 
Barium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
2,4,6-Trichlorophenol 
Vinyl chloride 
Tetrachloroethylene, Trichloroethylene, 
   Methylene chloride, 1,1,1-Trichloroethane, 
   Carbon tetrachloride, Chlorinated fluorocarbons 
Tetrachloroethylene, Trichloroethylene, 1,1,1-Trichloroethane, 
   1,1,2-Trichloro-1,2,2-trifluoroethane 
Xylene, Acetone, Ethyl acetate, Ethyl ether, Methyl isobutyl 

NAc 
NA 
5.0 

100.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
0.5 

100.0 
6.0 
7.5 
0.5 

0.13 
0.13 
0.5 
3.0 
2.0 
2.0 
0.2 
NA 

 
 

NA 
 

NA 
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Waste Description Waste-Generating Process Description Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsb 

(milligrams  
per liter) 

 
F005 

   ketone, n-Butyl alcohol, Methanol 
Toluene, Methyl ethyl ketone, Carbon disulfide, Isobutanol, 
   Pyridine, Benzene 

 
NA 

Corrosive liquid wastes  Radiochemistry research, plutonium-processing operations, 
and analytical chemistry. 

D001 
D002 
D007 
D009 
D010 
D011 
D036 

Ignitability 
Corrosivity 
Chromium 
Mercury 
Selenium 
Silver 
Nitrobenzene 

NA 
NA 
5.0 
0.2 
1.0 
5.0 
2.0 

Nonaqueous, noncorrosive liquids 
contaminated with heavy metals  

Metal polishing operations, and radiochemistry research. D001 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

Ignitability 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

Oil wastes Equipment maintenance operations. D004 
D005 
D006 
D007 
D008 
D009 
D010 
D028 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
1,2-Dichloroethane 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
0.5 
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Waste Description Waste-Generating Process Description Potential EPAa 
Hazardous Waste 

Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsb 

(milligrams  
per liter) 

F001 
 
 

F002 
 

F003 
 

F005 

Tetrachloroethylene, Trichloroethylene, 
   Methylene chloride, 1,1,1-Trichloroethane, 
   Carbon tetrachloride, Chlorinated fluorocarbons, 
Tetrachloroethylene, Trichloroethylene, 1,1,1-Trichloroethane, 
   1,1,2-Trichloro-1,2,2-trifluoroethane 
Xylene, Acetone, Ethyl acetate, Ethyl ether, Methyl isobutyl 
   ketone, n-Butyl alcohol, Methanol 
Toluene, Methyl ethyl ketone, Carbon disulfide, Isobutanol, 
   Pyridine, Benzene 

NA 
 
 

NA 
 

NA 
 

NA 

Unused liquid reagent chemicals Discarded off-specification unused liquid reagent chemicals. D001 
D002 

All P- and U-listed 
waste codes 

Ignitability 
Corrosivity 
Discarded commercial chemical products and 
   off-specification species 

NA 
NA 
NA 

Photographic processing and 
photocopier wastes 

Photographic film processing and photocopying operations. D001 
D002 
D007 
D008 
D011 

Ignitability 
Corrosivity 
Chromium 
Lead 
Silver 

NA 
NA 
5.0 
5.0 
5.0 

aU.S. Environmental Protection Agency. 
bA waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed (D004–D043) at a concentration equal to or greater than the respective value 

given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261, Subpart D, revised November 1, 1995. 
cNot applicable:  Refers to the absence of regulatory limits for ignitable and corrosive characteristic wastes and F-, P-, and U-listed wastes. 
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 Table 4-5 
 
 Liquid Hazardous Waste Stored at Technical Area 55 
 

Waste Descriptiona Waste-Generating 
Process Descriptiona 

Potential EPAb 
Hazardous Waste Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

Spent solvents and 
contaminated solvent mixtures  

Research and development activit ies; laser 
research; organic and inorganic chemistry 
research (e.g., solvent extractions, liquid 
chromatography solvents, polymer 
synthesis, and distillations); cleaning; and 
degreasing operations. 

D001 
D002 
D003 
D004 
D005 
D007 
D008 
D009 
D010 
D011 
D018 
D019 
D021 
D022 
D028 
D030 
D032 
D035 
D036 
D038 
D040 
D043 
F001 

 
 

F002 
 

Ignitability 
Corrosivity 
React ivity 
Arsenic 
Barium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Methyl ethyl ketone 
Nitrobenzene 
Pyridine 
Trichloroethylene 
Vinyl chloride 
Tetrachloroethylene, Trichloroethylene, Methylene chloride, 
   1,1,1-Trichloroethane, Carbon tetrachloride, 
   Chlorof luorocarbons 
Tetrachloroethylene, Trichloroethylene, 
1,1,1-Trichloroethane, 

NAd 
NA 
NA 
5.0 

100.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
0.5 

100.0 
6.0 
0.5 

0.13 
0.13 

200.0 
2.0 
5.0 
0.5 
0.2 
NA 

 
 

NA 
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Waste Descriptiona Waste-Generating 
Process Descriptiona 

Potential EPAb 
Hazardous Waste Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

F003 
 

F005 

   1,1,2-Trichloro-1,2,2-trif luoroethane 
Xylene, Acetone, Ethyl acetate, Ethyl ether, Methanol, 
Methyl 
   isobutyl ketone, n-Butyl alcohol 
Toluene, Methyl ethyl ketone, Carbon disulf ide, Isobutanol, 
   Pyridine, Benzene 

NA 
 

NA 

Paint and paint-related w astes Paint ing and f inishing operat ions, and 
general facility maintenance. 

D001 
D005 
D006 
D007 
D008 
D009 
D011 
F003 
F005 

Ignitability 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Xylene 
Toluene 

NA 
100.0 

1.0 
5.0 
5.0 
0.2 
5.0 
NA 
NA 

Photographic processing and 
photocopier w astes 

Photographic f ilm processing and 
photocopying operat ions. 

D001 
D002 
D007 
D008 
D011 

Ignitability 
Corrosivity 
Chromium 
Lead 
Silver 

NA 
NA 
5.0 
5.0 
5.0 

Corrosive liquid w astes Analyt ical research and operat ions, 
electroetching, and electropolishing. 

D001 
D002 
D004 
D005 
D006 

Ignitability 
Corrosivity 
Arsenic 
Barium 
Cadmium 

NA 
NA 
5.0 

100.0 
1.0 
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Waste Descriptiona Waste-Generating 
Process Descriptiona 

Potential EPAb 
Hazardous Waste Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

D007 
D008 
D009 
D010 
D011 
D038 
F002 

 
 
 

F003 
F005 

Chromium 
Lead 
Mercury 
Selenium 
Silver 
Pyridine 
Tetrachloroethylene, Methylene chloride, Trichloroethylene, 
   1,1,1-Trichloroethane, Chlorobenzene, 1,1,2-Trichloro- 
   1,2,2-trif luoroethane, Ortho-dichlorobenzene, 
   Trichlorof luoromethane, 1,1,2-Trichloroethane 
Methanol 
Toluene, Methyl ethyl ketone, Carbon disulf ide, Isobutanol, 
   Pyridine, Benzene, 2-Ethoxyethanol, 2-Nitropropane 

5.0 
5.0 
0.2 
1.0 
5.0 
5.0 
NA 

 
 
 

NA 
NA 

Contaminated noncorrosive, 
aqueous and nonaqueous 
solut ions and sludges, 
including oils 

Vacuum pump maintenance, spectrometric 
operat ions, equipment cleaning and 
maintenance, synthesis react ions, 
analyt ical operat ions, metal polishing 
operat ions, and vehicle maintenance. 

D001 
D003 
D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 
D018 
D038 
D040 

Ignitability 
React ivity 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Pyridine 
Trichloroethylene 

NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0.5 
5.0 
0.5 
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Waste Descriptiona Waste-Generating 
Process Descriptiona 

Potential EPAb 
Hazardous Waste Numbers 

Potential Hazardous 
Constituents and/or 

Characteristics in the Waste 

Regulatory 
Limitsc 

(milligrams 
per liter) 

F002 
 
 
 

F003 
 
 

F005 

Tetrachloroethylene, Methylene chloride, Trichloroethylene, 
   1,1,1-Trichloroethane, Chlorobenzene, 1,1,2-Trichloro- 
   1,2,2-trif luoroethane, Ortho-dichlorobenzene, 
   Trichlorof luoromethane, 1,1,2-Trichloroethane 
Xylene, Acetone, Ethyl acetate, Ethyl benzene, Ethyl ether, 
   Methanol, Methyl isobutyl ketone, n-Butyl alcohol, 
   Cyclohexanone 
Toluene, Methyl ethyl ketone, Carbon disulf ide, Isobutanol, 
   Pyridine, Benzene, 2-Ethoxyethanol, 2-Nitropropane 

NA 
 
 
 

NA 
 
 

NA 

Battery f luids Equipment maintenance. D002 
D006 
D007 
D008 
D009 
D011 

Corrosivity 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 

NA 
1.0 
5.0 
5.0 
0.2 
5.0 

Unused/off-specif icat ion 
commercial chemical products 

Laboratory research and spills residues. D001 
D002 
D003 

D004 through D043 
All P- and U-listed w aste 

codes 

Ignitability 
Corrosivity 
React ivity 
Toxicity characterist ic leaching procedure w astes 
Discarded commercial chemical products and 
   of f-specif icat ion species 

NA 
NA 
NA 
–c 
NA 

 
aDenotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Prof ile Form database. 
bU.S. Environmental Protect ion Agency. 
cA w aste exhibits the characterist ic of toxicity if  the extract from a representat ive sample of the w aste contains any of the contaminants listed (D004-D043) at a concentrat ion equal to or 

greater than the respect ive value given in the New  Mexico Administrat ive Code, Tit le 20, Chapter 4, Part  1, Subpart  II, Part  261, Subpart D, revised November 1, 1995. 
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dNot applicable:  Refers to the absence of regulatory limits for ignitable, corrosive, and react ive characterist ic w aste, and F-, P-, and U-listed w astes. 
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 Table 4-6 
 
 Transuranic Mixed Waste Characterized for Treatment in the Cementation Unit 
 at Technical Area 55 
 

Waste Description TRUPACT-II 
Content 

(TRUCON) 
Codes 

Waste-Generating Process Description Potential 
EPAa 

Hazardous Waste 
Numbers 

Potential Hazardous 
Constituents in the 

Waste 

Regulatory 
Limitsb 

(milligrams per 
liter) 

      

Solidified inorganic process solids and 
liquidsc 

LA 114 Inorganic process solids and liquids that may include process residue from 
evaporator bottoms and other discardable solutions, process-leached solids, 
ash, filter cakes, metal oxides, and fines, generated as a result of plutonium 
(Pu) processing operations that are solidified in cement. 

D007 Chromium 5.0 

Solidified organic process solids and 
liquidsc 

LA 126 Solidified process solids and liquids which, together with plastic packaging, 
result in >5% and normally ≤10% organics.  These process solids may 
include process residue from evaporator bottoms and other discardable 
solutions, process-leached solids, ash, filter cakes, metal oxides, and fines, 
generated as a result of Pu processing operations that are solidified in 
cement. 

D007 Chromium 5.0 

 
aU.S. Environmental Protection Agency. 
bA solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration equal to or greater than the respective value given in the 

New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261, Subpart D, revised November 1, 1995. 
cAt TA-55, these wastes may potentially contain liquids. 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 5-1 

 5.0  PROCEDURES TO PREVENT HAZARDS 
 
The information provided in this section is submitted in accordance with the applicable 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), 
revised November 1, 1995, for the following subject areas: 
 
 •Security procedures and equipment [20 NMAC 4.1, Subpart IX, 270.14(b)(4), revised 

November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.14, revised November 1, 
1995] 

 
 •Access control [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(viii), revised November 1, 

1995] 
 
 •Preparedness and prevention requirements [20 NMAC 4.1, Subpart V, Part 264, 

Subpart C, revised November 1, 1995] 
 
 •Procedures, structures, and equipment for preventing hazards [20 NMAC 4.1, 

Subpart IX, 270.14(b)(8), revised November 1, 1995] 
 
 •Requirements for ignitable, reactive, and incompatible waste at container storage 

areas [20 NMAC 4.1, Subpart IX, 270.14(b)(9), 270.15(c) and (d), revised 
November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.17, 264.176, 264.177, 
revised November 1, 1995] 

 
 •Requirements for tank systems with ignitable, reactive, and incompatible waste 

[20 NMAC 4.1, Subpart IX, 270.14(b)(9) and 270.16(j), revised November 1, 1995, 
and 20 NMAC 4.1, Subpart V, 264.17, 264.198 and 264.199, revised November 1, 
1995] 

 
 •General waste management practices for ignitable, reactive, and incompatible waste 

applicable to miscellaneous units [20 NMAC 4.1, Subpart IX, 270.14(b)(9), revised 
November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.17, revised November 1, 
1995]. 

 
In accordance with 20 NMAC 4.1, Subpart V, 264.31, revised November 1, 1995, the container 
storage areas, storage tank systems, and cementation unit addressed in this permit application 
are designed and operated to minimize the possibility of fire, explosion, or unplanned releases of 
hazardous constituents to any environmental medium. 
 
5.1SECURITY [20 NMAC 4.1, Subpart IX, 270.14 (b)(4) and 270.14(b)(19)(viii); 20 NMAC 4.1, 

Subpart V, 264.14] 
Security at Los Alamos National Laboratory (LANL) Technical Area (TA) 55 is maintained with 
both manmade and natural barriers.  These barriers prevent the unknowing entry and minimize 
the possibility for unauthorized entry of persons or livestock into TA-55 and thus satisfy the 
requirements of 20 NMAC 4.1, Subpart V, 264.14(a) and 264.14(b)(2), revised November 1, 1995. 
 Two 12-foot (ft)-high chain-link security fences with razor wire at the top surround the entire 
perimeter of TA-55, as shown on Figure 5-1.  Warning signs are posted on the fences at 
approximately 40- to 75-ft intervals and can be seen from any approach to TA-55.  Warning signs 
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are also posted at each access to the units addressed in this application, in sufficient numbers to 
be seen from any approach to these areas.  The legends on the signs are bilingual (i.e., English 
and Spanish) and indicate "Danger—Hazardous Waste Storage Area—Unauthorized Persons 
Keep Out."  The signs are legible from a distance of 25 ft.  The only exception to this at TA-55 
are signs that need to be located in confined areas where space is limited.  Signs for these 
confined areas may be reduced in size as a result but are legible to personnel who may require 
access to these areas. 
 
Three entry gates allow access to TA-55.  One entry gate is located at the main entrance to 
TA-55 at the southeast end of the facility, one entry gate is located on the road to TA-48 at the 
northwest end of TA-55, and one entry gate is located at the northeast corner of TA-55 (for 
access to TA-55, Building 28 [TA-55-28] only).  An entry station is located adjacent to the entry 
gate at the main entrance to the facility.  The entry station is manned 24 hours a day by 
Protection Technology Los Alamos (PTLA) security personnel.  Unescorted access to TA-55 is 
granted only to persons possessing appropriate security clearance. 
 
TA-55 is patrolled by PTLA security personnel during both operational and nonoperational hours 
to ensure that the gates are locked and that unauthorized entry has not occurred.  The entire 
length of both security fences is also inspected several times each day by on-site security 
personnel and, if needed, repairs are made immediately.  In accordance with 20 NMAC 4.1, 
Subpart IX, 270.14(b)(19)(viii), revised November 1, 1995, the locations of the security fences, 
entry gates, and entry station are shown on Figure 5-1.  In addition to the fence and entry station, 
cliffs and canyons surrounding TA-55 provide natural barriers to discourage unauthorized entry. 
 
5.2PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, Part 264, 

Subpart C] 
The following sections present how operations at TA-55 comply with the preparedness and 
prevention requirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart C, revised November 1, 
1995.  Additional information on the communication and alarm equipment available at LANL and 
specific to TA-55 is presented in Section 7.0 of this permit application.  A list of the emergency 
equipment available for use at the hazardous and mixed waste units included in this permit 
application is provided as Attachment 7-1.  A videotape explaining the alarms and evacuation 
procedures at TA-55 must be viewed by visitors unfamiliar with these safety features prior to 
entering TA-55. 
 
5.2.1Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 
Buildings at TA-55 are equipped with multiple audible and visual safety alarm systems to alert 
personnel in the event of an emergency and to evacuate the area.  These alarm systems are 
located both inside and outside buildings at TA-55 and are monitored and controlled by the facility 
monitor/control system (FMCS).  The FMCS is in operation 24 hours a day and is located in the 
Operations Center at TA-55-4 with access through TA-55-3.  Specific FMCS alarm systems at 
TA-55 are discussed below. 
 
The TA-55 fire detection alarm system is provided by a computerized fire alarm system that 
monitors smoke and heat sensors, fire alarm pull boxes, and drop box push-button alarms located 
throughout TA-55.  Personnel working at any one of the units addressed in this permit application 
have access to fire alarm pull boxes and/or drop box push-button alarms in the vicinity of the unit.  
Fire alarm pull boxes may be used by personnel to activate a local fire alarm when a fire or other 
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emergency is discovered.  Fire alarm pull boxes are located at TA-55-4 in Room 401 
(TA-55-4-401) and TA-55-4-429 on the first floor and throughout the basement in the vicinity of 
the container storage areas.  Five fire alarm pull boxes are readily available at TA-55-185 for 
personnel working in that building and outside TA-55-4 for personnel working at the container 
storage pad.  In addition, drop box push-button alarms are located in laboratories on the first floor 
of TA-55-4.  These alarms are used in the event of a fire in a drop box (or when needed) and are 
activated with push buttons.  Once manually activated, the local drop box alarm (steady 
high-pitched sound) initiates an alarm in the Operations Center and an alarm at the Los Alamos 
County Fire Department (LACFD).  Automatic thermal alarms are also located in active 
gloveboxes at TA-55-4. 
 
Buildings at TA-55 are equipped with fire-suppression alarm systems and/or smoke detectors.  
The fire-suppression alarms are activated when water flow is detected in the sprinkler pipes of the 
fire-suppression system.  The smoke detectors, once activated, also sound an alarm.  Both 
types of alarms are area-specific and sound only in the affected area.  Red lights are mounted 
both inside and outside of structures at strategic locations at TA-55.  Upon activation of the fire 
alarm system, the alarm sounds and the red lights flash to alert personnel of emergency 
conditions.  All fire alarm pull boxes, heat and smoke detection systems, and automatic 
fire-suppression systems at TA-55 are connected to the LACFD through LANL's Central Alarm 
Station (CAS) (refer to Section 7.3.2.2) at all times. 
 
A general evacuation alarm (loud mid-range pulsating tone) is activated by gamma sensors on the 
ceilings of rooms on the first floor of TA-55-4 and in other areas of the basement and sounds 
throughout TA-55.  This alarm serves to alert personnel when abnormally high levels of radiation 
are detected.  It may also be activated by the Operations Center for other emergencies requiring 
evacuation. 
 
TA-55-4 is also equipped with a continuous air monitor (CAM) alarm system (local, high-pitched 
pulsating tone).  CAMs, located throughout TA-55-4, sample the air and sound an alarm when 
airborne radioactivity is detected above acceptable levels. 
 
Additionally, TA-55-4 is equipped with a ventilation alarm system designed to monitor ambient air 
for personnel working in areas containing hazardous or mixed waste and to monitor air pressure.  
The ventilation system creates zones within TA-55-4 which are at a lower pressure than the 
outside air.  Air flows from the zones of highest pressure to the zones of lowest pressure (highest 
potential contamination areas).  The air flow through the different zones is carefully balanced and 
controlled to provide the greatest protection to the personnel as well as to the environment.  If 
negative air pressures exceed designated limits, a ventilation alarm (slow, repeating chime sound) 
is activated. 
 
In addition to the alarms described above, the public address (PA) system may also be used to 
announce an evacuation at TA-55.  The PA system can be heard throughout TA-55 and is 
activated by the Operations Center. 
 
TA-55 is equipped with both local paging and conventional telephones to provide adequate 
communication and to summon external emergency assistance, if necessary.  Local paging 
telephones and speakers and/or conventional telephones are located at or near all of the 
hazardous and mixed waste units addressed in this permit application (refer to Attachment 7-1 of 
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this permit application).  Local paging telephones are used to page on-site personnel within the 
local paging area and may be used in the event of an emergency to communicate the location 
and nature of hazardous conditions to personnel in the area.  The general evacuation alarm 
system at TA-55 is interrupted when the TA-55 PA system is activated through the Operations 
Center.  Personnel working at any of the units at TA-55 can also use conventional telephones to 
call the Operations Center to summon emergency assistance from the TA-55 Emergency 
Response Team, local police and fire departments, and state emergency response teams, if 
necessary. 
 
Fire control equipment is readily available for each unit addressed in this permit application.  
Attachment 7-1 of this permit application describes the type, quantity, and location of the fire 
control equipment available at TA-55.  Depending on the size of the fire and the fuel source, 
portable fire extinguishers may be used by on-site personnel.  However, LANL policy encourages 
immediate evacuation of the area and notification of appropriate emergency personnel.  All 
buildings at TA-55 are equipped with heat and smoke detection systems and/or automatic, 
heat-activated fire-suppression systems to aid in the timely response in the event of fires in these 
buildings. 
 
Seven fire hydrants are currently located at TA-55, on the north, south, and west sides of 
TA-55-4.  Water is supplied to the fire hydrants by a municipal water system which provides 
adequate volume and pressure (i.e., greater than 1,000 gallons [gal] per minute and 90 pounds 
per square inch static pressure) to multiple water hoses in the event of a fire.  The LACFD will 
supply all water hoses needed in the event of a fire at TA-55.  LANL plans to install additional fire 
hydrants at TA-55 to better serve all of the hazardous and mixed waste units.  The hydrants will 
be installed according to National Fire Protection Association standards. 
 
Spill control equipment maintained at TA-55 includes a portable spill cart, extra sorbents, and spill 
pillows (see Attachment 7-1).  The mobile spill cart is located in the south, east-west corridor of 
TA-55-4, between TA-55-4-420 and TA-55-4-429.  The spill cart can be transported to any 
location at TA-55-4 and contains protective suits; polyethylene booties; latex, polyethylene, and 
neoprene gloves; chemical protective goggles; gas mask canisters; masking, vinyl, and caution 
tape (acid/caustic); spill pillows; neutra acid and neutra base with spray triggers; base neutralizer; 
tools; cheesecloth; and a vinyl bag.  TA-55-4-401, TA-55-4-432, TA-55-4-433, and a portion of 
the basement (i.e., Area 6 as identified on Figure 7-5 of this permit application) at TA-55-4 have 
recessed floors to aid with spill containment (refer to Section 4.0 and Attachment 7-1).  Sorbents 
are located in a shed on the container storage pad outside TA-55-4 and can be used to contain 
any spills that might occur at the container storage pad.  TA-55-185 will be equipped with similar 
spill control equipment (e.g., sorbents) once wastes are managed there.  Personnel who have the 
knowledge and training may use this equipment to mitigate small, containable spills when they are 
certain their actions will not put themselves or others at risk. 
 
Personnel decontamination equipment is available at TA-55 for personnel working at any one of 
the units included in this permit application.  The equipment includes portable eyewash stations 
and safety showers.  Eyewash stations are located in TA-55-4-401, TA-55-4-429, and throughout 
the basement of TA-55-4.  Eyewash stations are also located on the container storage pad and 
outside on the south side of TA-55-4 near TA-55-185.  TA-55-185 will be equipped with an 
eyewash station if liquid wastes are managed there.  Safety showers are readily available in 
TA-55-4-401, TA-55-4-429, and TA-55-4-433; in the office for Area 6 within TA-55-4 (basement); 
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on the container storage pad; and outside on the south side of TA-55-4.  TA-55-185 will be 
equipped with a portable safety shower if liquid wastes are managed there.  A mobile 
decontamination cart is located north of Area 2 (refer to Figure 7-5 of this permit application) in 
TA-55-4 (basement).  The cart can be transported throughout TA-55 and contains items such as 
paper hoods and coveralls, protective booties, gloves, tape, radiation tape, mops, buckets, plastic 
sheeting, soap, liquid cleaner, markers, miscellaneous tools, towels, nose swabs, extension 
cords, bags, and cheesecloth.  Additional mobile decontamination equipment may be provided by 
LANL's Hazardous Materials Response Group (ESH-10) personnel.  Material Safety Data Sheets 
(MSDS) provide useful exposure information and are available in TA-55-4-401, TA-55-4-432, and 
Area 2 of TA-55-4.  MSDSs will also be located in TA-55-185 once wastes are managed there. 
 
5.2.2Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33] 
All TA-55 communications and alarm systems and fire protection, spill control, and 
decontamination equipment are tested and/or maintained according to the inspection schedule 
provided in Section 6.0.  The frequency of inspection is adequate to ensure proper operation in 
the event of an emergency.  Repair and replacement of emergency equipment are performed as 
required. 
 
5.2.3Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 
Whenever waste is being handled at any of the hazardous and mixed waste units at TA-55 
addressed in this permit application, all personnel involved have immediate access to an internal 
alarm or emergency communication device, either directly or through visual or voice contact with 
another individual.  In the event of an emergency, communication equipment at TA-55 allows 
personnel to contact the TA-55 Operations Center, the operating group management, the 
Emergency Response Team, and/or the CAS operator (refer to Section 7.2.2).  In addition to the 
communications and alarm systems described in Section 5.2.1, TA-55 personnel may carry 
pagers, two-way hand-held radios, and/or cellular telephones so that they can contact or be 
contacted by TA-55 and other LANL emergency support personnel at all times. 
 
5.2.4Aisle Space Requirements [20 NMAC 4.1, Subpart V, 264.35] 
For waste containers managed at the container storage areas addressed in this permit 
application, adequate aisle space is and will be maintained between rows of containers such that 
the wastes can be managed safely and easily.  Adequate aisle space allows for the unobstructed 
movement of personnel and fire protection, spill control, and decontamination equipment to any 
part of the container storage area in the event of an emergency.  In addition, adequate aisle 
space facilitates inspections, as discussed in Section 6.0. 
 
5.2.5Support Agreements with Outside Agencies [20 NMAC 4.1, Subpart V, 264.37(a)] 
The U.S. Department of Energy maintains support agreements in the form of contracts and 
memoranda of understanding with various outside response agencies for emergency response 
assistance at LANL.  In addition, LANL maintains contracts with additional response groups for 
security and scene access (i.e., PTLA) and maintenance support (i.e., Johnson Controls World 
Services Inc.) during emergency response.  The "Contract Between the U.S. Department of 
Energy and the Incorporated County of Los Alamos" provides for the training of emergency 
response personnel so that they are familiar with the layout of the facility, the properties of 
hazardous waste handled at the facility, the associated hazards, and the possible evacuation 
routes.  The "Memorandum of Understanding Between the U.S. Department of Energy 
Los Alamos Area Office and the Incorporated County of Los Alamos for Mutual Aid Assistance" 
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summarizes the agreement for local police assistance.  The "Memorandum of Understanding 
Between the U.S. Department of Energy and the Los Alamos Medical Center Concerning Mutual 
Assistance and Emergency Support" allows for the training of medical personnel regarding the 
care and treatment of patients contaminated with radioactive materials.  Support agreements are 
discussed briefly in the contingency plan (Section 7.0) and copies are presented as Appendices F, 
G, and H of this permit application.  Responsibilities of internal and external emergency response 
groups and agencies are discussed fully in Section 7.2. 
 
5.3PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [20 NMAC 4.1, 

Subpart IX, 270.14(b)(8)] 
A description of the preventive procedures, structures, and equipment at TA-55 is presented 
below.  This information is provided in accordance with the requirements of 20 NMAC 4.1, 
Subpart IX, 270.14(b)(8), revised November 1, 1995.  Adherence to the procedures and proper 
use of the structures and equipment will help to prevent hazards, prevent undue exposure of 
personnel to hazardous and mixed waste, and prevent releases to the environment. 
 
Flatbed trucks and trailers or forklifts may be used to transport waste containers to and from the 
container storage areas at TA-55.  Forklift operators may use a boom, if necessary, to improve 
handling capabilities.  Small containers may be handled manually or with a dolly.  The use of 
proper handling equipment, appropriate to a container's size and weight, helps to prevent hazards 
while moving containers.  As required by 20 NMAC 4.1, Subpart V, 264.171, revised 
November 1, 1995, any container that is not in good condition (e.g., severe rusting, apparent 
structural defects) will be overpacked or the wastes will be repackaged in new containers that are 
in good condition before being stored at any of the container storage areas at TA-55.  These 
waste management practices facilitate safe handling of containers in these storage areas. 
 
Runoff from the units at TA-55 addressed in this permit application to other areas of the facility or 
to the environment is and will be prevented.  Secondary containment is provided at TA-55 at each 
hazardous and mixed waste unit included in this permit application where potential liquid-bearing 
containers are or may be stored.  Self-containment systems will be utilized in any of the container 
storage areas as needed.  TA-55-4-401 serves as secondary containment for the two storage 
tank systems and the cementation unit addressed in this permit application (refer to Sections 4.3 
and 4.5).  Additional information on the containment structures/systems at TA-55 is provided in 
Section 4.0.  Secondary containment systems will be sufficient to contain at least 10 percent of 
the volume of potential liquid-bearing containers or the volume of the largest container, whichever 
is greater, in each container storage area, pursuant to the requirements of 20 NMAC 4.1, Subpart 
V, 264.175(b)(3), revised November 1, 1995.  As discussed in Section 4.3.3, each storage tank 
system will have adequate secondary containment as required in 20 NMAC 4.1, Subpart V, 
264.193, revised November 1, 1995.  Runoff control of liquids resulting from fire-suppression 
activities and from leaks or spills will be accomplished by using a vacuum truck, a portable pump, 
a high-efficiency particulate air (HEPA) vacuum, and/or sorbents, depending on the volume of 
accumulated liquid.  Accumulated liquids will be removed as soon as possible.  Surface runoff 
(e.g., precipitation) will be managed according to the Clean Water Act's National Pollutant 
Discharge Elimination System criteria. 
 
Run-on to any of the TA-55 units addressed in this permit application by sheet flooding is and will 
be prevented.  With the exception of the container storage pad, all of the units addressed in this 
permit application are located indoors (i.e., in TA-55-4 and TA-55-185).  The container storage 
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pad is abovegrade and positive surface drainage will direct potential run-on away from this 
container storage area.  In addition, containers stored on the container storage pad are covered 
(refer to Section 4.1.9).  Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 
270.14(b)(19)(xi), revised November 1, 1995, Map 1 in Section 2.0 of this permit application 
shows the contours and surface drainage around the container storage pad, TA-55-4, and 
TA-55-185.  These features will prevent run-on to the units at TA-55. 
 
For several reasons, it is not anticipated that there will be any impact to ground water or other 
water supplies as a result of waste-handling operations at TA-55.  The depth to ground water at 
TA-55 is approximately 1,200 ft (IT, 1987).  Geologic units underlying TA-55 include layers of 
unsaturated volcanic tuff and ash, the moisture content of which ranges from 0.2 to 2.0 percent by 
weight (IT, 1987).  Because the moisture content is insufficient for moisture migration through the 
Bandelier Tuff, no impact to ground water is expected.  In addition, all water supply lines are 
under pressure and are equipped with backflow prevention devices.  Pursuant to the 
requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(8)(iii), revised November 1, 1995, no impact 
to water supplies is expected. 
 
Electrical power is supplied to all areas where hazardous and mixed waste units are located at 
TA-55.  Supplied power may be used to operate CAMs, "giraffes" (i.e., airborne particulate 
monitors), ventilation systems, the PA system, various instruments, and other electrical 
equipment.  In the event of a power failure, portable generators are available from the Nuclear 
Materials Technology Division's Facilities Management Group (NMT-8) support office and at 
TA-55-3.  These generators may be used as temporary power sources at any of the units within 
TA-55.  Evacuation alarms located throughout TA-55 are equipped with a battery back-up and 
will continue to operate for eight hours during a power failure.  Operations at any of the units 
would be discontinued temporarily if electrical power was not restored quickly or if 
container-handling equipment failed.  However, neither a power nor an equipment failure would 
affect containment at any of the units at TA-55. 
 
To prevent undue exposure of personnel to hazardous or mixed waste, personal protective 
equipment appropriate for the waste being handled will be worn by all on-site personnel at TA-55 
involved in waste management activities at any of the units.  Workers involved in waste handling 
at TA-55 are required to wear protective work uniforms and steel-toed shoes, as appropriate.  
Hard hats and gloves may also be worn while equipment is being operated and when containers 
are being loaded or unloaded at the container storage areas. 
 
Releases to the atmosphere are not anticipated at any of the units at TA-55 that are addressed in 
this permit application.  Containers are kept closed during handling and storage except when, 
upon inspection, it is determined that containers need to be overpacked or the contents 
repackaged in new containers or when it is necessary to add or remove waste.  Daily inspections 
are conducted to ensure the integrity of all stored containers.  The cementation unit located in 
TA-55-4-401 is operated within a vacuum-pressured glovebox equipped with HEPA filters, as 
described in Section 4.5.1.  As discussed in Section 5.2.1, TA-55-4 is also equipped with a 
ventilation system that creates zones of increasingly negative air pressure.  This system prevents 
the release of any airborne contaminants from TA-55-4.  CAMs, the ventilation alarm system, 
and/or other air monitoring equipment are located in the vicinity of each unit located in TA-55-4 
and, in the event of an unexpected release, all personnel working within or near the area would be 
notified immediately to evacuate. 
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5.4PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE, REACTIVE, OR 

INCOMPATIBLE WASTE [20 NMAC 4.1, Subpart IX, 270.14(b)(9), 270.15(c) and (d), 
270.16(j), 270.23(a)(2); 20 NMAC 4.1, Subpart V, 264.17, 264.176, 264.177, 264.198, 
264.199, and 264.601] 

This section provides a description of the precautions used to prevent accidental ignition or 
reaction of ignitable, reactive, or incompatible wastes at the hazardous and mixed waste units at 
TA-55. 
 
Ignitable and/or reactive wastes (e.g., discarded materials contaminated with ignitable spent 
solvents, reactive metal debris) are or may be stored in containers at any of the TA-55 container 
storage areas.  Containers holding ignitable or reactive wastes are or will be located at least 50 ft 
from the facility's property line at all times (refer to Map 1 of Revision 1.0 of the TA-55 Part A 
permit application) and will be separated and protected from sources of ignition or reaction.  
Policies and features are in place at TA-55 that minimize the possibility of accidental ignition.  
Mechanical equipment operated within TA-55 is grounded to minimize the potential for sparking 
by dissipating static charges.  In addition, smoking is allowed only within designated areas at 
TA-55 and is not allowed at any of the units addressed in this permit application.  "No Smoking" 
signs are conspicuously placed at units (or accesses of units) at TA-55 that are addressed in this 
permit application wherever there is a potential hazard from ignitable or reactive waste, as 
required by 20 NMAC 4.1, Subpart V, 264.17(a), revised November 1, 1995.  Together, these 
measures meet the requirements of 20 NMAC 4.1, Subpart V, 264.17(a) and (b) and 264.176, 
revised November 1, 1995. 
 
Incompatible wastes, if any, are kept segregated during storage at TA-55 as described in 
Section 4.2.4.  In addition, no incompatible wastes will be mixed, and no waste will be placed in a 
container that previously held an incompatible waste, as required by 20 NMAC 4.1, Subpart V, 
264.177(a) and (b), revised November 1, 1995, and 20 NMAC 4.1, Subpart IX, 270.15(d), revised 
November 1, 1995.  If incompatible wastes are stored in any of the container storage areas 
addressed in this permit application, the requirements of 20 NMAC 4.1, Subpart V, 264.177(c), 
revised November 1, 1995, will also be met.  Only containers made of or lined with materials that 
will not react with and are otherwise compatible with the waste to be stored will be used for 
storage at these container storage areas. 
 
Ignitable and/or reactive hazardous or mixed wastes are not currently stored in the two storage 
tank systems in TA-55-4-401.  If ignitable and/or reactive wastes are managed, they will be 
managed in compliance with the requirements of 20 NMAC 4.1, Subpart IX, 270.16(j), revised 
November 1, 1995; 20 NMAC 4.1, Subpart V, 264.17, revised November 1, 1995; 20 NMAC 4.1, 
Subpart V, 264.198, revised November 1, 1995; and 20 NMAC 4.1, Subpart V, 264.199(a), 
revised November 1, 1995. 
 
It is not anticipated that incompatible wastes will be placed in the same tank system or that a 
mixed waste will be placed in a tank system that previously held an incompatible waste.  
However, in the unlikely event that incompatible wastes may be stored, precautions will be taken 
in accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.17(b), revised November 1, 
1995. 
 
Ignitable and/or reactive wastes are not currently treated in the cementation unit in TA-55-4-401.  
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If ignitable and/or reactive wastes are managed, they will be managed in compliance with the 
requirements specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(9), revised November 1, 1995, and 
20 NMAC 4.1, Subpart V, 264.17, revised November 1, 1995. 
 
It is not anticipated that incompatible wastes will be treated in the cementation unit or that a mixed 
waste will be treated in a vessel that previously held incompatible wastes.  All wastes to be 
cemented are certified by TA-55 waste management personnel prior to treatment.  Additionally, 
the cementation treatment process itself is administratively controlled to prevent commingling of 
incompatible wastes.  However, in the unlikely event that incompatible wastes may be treated, 
precautions will be taken in accordance with the requirements of 20 NMAC 4.1, Subpart V, 
264.17(b), revised November 1, 1995. 
 
5.5AIR EMISSIONS STANDARDS FOR EQUIPMENT LEAKS [20 NMAC 4.1, Subpart V, Part 

264, Subpart BB] 
The waste management units addressed in this permit application are not subject to 20 NMAC 
4.1, Subpart V, Part 264, Subpart BB, revised November 1, 1995, air emission standards for 
equipment leaks, with the exception of the reporting requirements specified in 20 NMAC 4.1, 
Subpart V, 264.1064(k), revised November 1, 1995.  None of the equipment associated with the 
waste management units at TA-55 contain or contact hazardous or mixed waste with organic 
concentrations of at least 10 percent by weight. 
 
In accordance with 20 NMAC 4.1, Subpart V, 264.1064(k), revised November 1, 1995, TA-55 will 
use knowledge of the nature of the hazardous/mixed waste stream(s) or knowledge of the 
process by which hazardous/mixed waste was produced to document their exemptions to these 
standards.  Production process information documenting that no organic compounds are 
contained in or contacted by equipment associated with waste management units will be recorded 
in TA-55's facility operating record. 
 
A new determination will be made whenever there is a change in a process at TA-55 that 
produces hazardous/mixed waste that could result in an increase in the total organic content of 
waste contained in or contacted by equipment currently determined not to be subject to these 
requirements. 
 
5.6ORGANIC AIR EMISSION STANDARDS [20 NMAC 4.1, Subpart V, Part 264, Subpart CC] 
Some of the waste management units described in this permit application (e.g., container storage 
areas) could potentially manage hazardous wastes subject to the Code of Federal Regulations, 
Title 40 (40 CFR), Part 264, Subpart CC, standards for volatile organic emissions after the 
effective date of regulations.  Applicability of these requirements to mixed waste has been 
temporarily deferred.  Subpart CC standards for containers, as currently set forth by the U.S. 
Environmental Protection Agency (59 Federal Register 62896), require that containers be covered 
so that there are no detectable emissions.  This requirement is met through the management 
practices currently in place at the TA-55 container storage areas. 
 
The standards for volatile organic emissions are not applicable to containers of waste with less 
than 100 parts per million by weight (ppmw) volatile organics, containers of less than 0.1 cubic 
meters (m3) (approximately 26 gal) capacity, or containers that have received waste prior to the 
effective date of regulation.  Containers of less than 0.46 m3 (approximately 119 gal) capacity and 
that meet U.S. Department of Transportation (DOT) specifications under 49 CFR Part 178 will be 
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closed during storage pursuant to 40 CFR 264.1086(b)(1)(ii).  Containers of greater than 0.46 m3 
capacity or that are greater than 0.1 m3 capacity that do not meet DOT specifications and that 
contain wastes of greater than 100 ppmw volatile organics will be subject to a visual inspection 
and monitoring program as required by 40 CFR 264.1088(b).  Containers undergoing the waste 
characterization activities described in this permit application (refer to Section 3.0) may be open 
for access for the purposes described in 40 CFR 264.1088(c). 
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 6.0  INSPECTION PLAN 
 
In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart V, 264.15, revised November 1, 1995, "General Inspection 
Requirements," this section presents inspection requirements for hazardous and mixed waste 
container storage areas, mixed waste storage tank systems, and a mixed waste cementation unit 
located at Technical Area (TA) 55 at Los Alamos National Laboratory (LANL).  Inspection 
schedules for the units included in this Part B permit application have been developed to identify 
equipment malfunctions and deterioration, operator errors, and discharges that might cause or 
lead to a release of hazardous or mixed waste and pose a threat to human health and the 
environment.  As specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(5), revised November 1, 1995, 
a copy of the general inspection schedule is being submitted with this permit application.  
Inspections will be conducted with sufficient frequency to identify problems in time to correct them 
before they harm human health or the environment. 
 
6.1GENERAL INSPECTION REQUIREMENTS AND SCHEDULES [20 NMAC 4.1, Subpart IX, 

270.14(b)(5); 20 NMAC 4.1, Subpart V, 264.15(a),(b), and (c)] 

In accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(5), revised 
November 1, 1995, and 20 NMAC 4.1, Subpart V, 264.15(a), (b), and (c), revised November 1, 
1995, inspection schedules have been developed and are in place at TA-55.  The schedules will 
be followed for the inspection of monitoring equipment, safety and emergency equipment, security 
devices, and operating and structural equipment that are important to preventing, detecting, and 
responding to environmental or human health hazards. 
 
Inspections at TA-55 are conducted by different groups depending on the item(s) being inspected. 
 Nuclear Materials Technology (NMT) Division personnel inspect the hazardous/mixed waste 
management units addressed in this permit application, with the exception of the Area 6 container 
storage area.  (Inspection procedures, frequencies, and documentation for this area are detailed 
in Section 6.5).  Inspections conducted by NMT personnel are recorded on LANL's Hazardous 
and Mixed Waste Facility Inspection Record Form (IRF).  An example of the current IRF, which 
may be amended from time to time, and instructions for its completion are provided as Attachment 
6-1.  Inspection schedules outlining the items to be addressed on the IRF, as well as inspection 
frequencies, are provided in Sections 6.2, 6.3, and 6.4 and summarized in Table 6-1 for the unit 
types included in this permit application. 
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NMT's Facilities Management Group (NMT-8) performs facilitywide inspections of 
equipment/structures that are important in preventing, detecting, and responding to environmental 
or human health hazards.  These inspections address items such as the various alarms, fire 
suppression/detection equipment, and communication equipment throughout TA-55.  These 
inspections are scheduled and documented by NMT-8 on standardized forms.  NMT-8 inspection 
items and frequencies are contained in Section 6.6. 
 
The activities discussed below are addressed according to the specified regulatory requirements 
as well as according to existing LANL inspection requirements for hazardous and mixed waste 
units. 
 
6.1.1Inspection Records [20 NMAC 4.1, Subpart V, 264.15(d)] 

For a minimum of three years from the date of inspection, NMT personnel will retain the original 
inspection records.  They will send copies of the inspection records to LANL's Hazardous and 
Solid Waste Group (ESH-19).  ESH-19 will maintain their copies of the inspection records for a 
minimum of three years from the time the copy is received. 
 
Inspection records generated by NMT-8 (see Section 6.6) are maintained at TA-55 by the Internal 
Records Management group for a minimum of three years.  In addition, inspection records 
generated by NMT groups will be available for review in the event that the New Mexico 
Environment Department, the U.S. Environmental Protection Agency, or the U.S. Department of 
Energy (DOE) inspects the facility for compliance with inspection requirements. 
 
6.1.1.1Inspection Record Form 

Because the IRF is a comprehensive form that applies to all categories of both hazardous and 
mixed waste units, not all sections of the form apply to all units.  The IRF encompasses 
requirements in 20 NMAC 4.1, Subpart V, revised November 1, 1995, for permitted hazardous 
waste units; requirements in 20 NMAC 4.1, Subpart VI, revised November 1, 1995; and additional 
requirements directed by LANL policy.  All 20 NMAC 4.1, Subpart V, revised November 1, 1995, 
inspection requirements are addressed for the units included in this permit application during each 
inspection.  Instructions included with the IRF provide specific guidance for each inspection 
parameter listed. 
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The IRF will be completed according to the schedules provided in Sections 6.2, 6.3, and 6.4.  In 
the event that the primary inspector is not available to complete the IRF, an alternate will be 
responsible for its completion.  All of the hazardous and mixed waste units at TA-55 require 
inspections each working day.  These inspections are recorded in Parts I and II of the IRF for 
each working day that waste is treated or stored.  For each working day that waste is not treated 
or stored, a check mark will be placed in the "No Use" block in Part I. 
 
For every item requiring inspection at TA-55, a response indicating the condition of each item 
must be entered in the column under the appropriate day of the week.  The response is either 
"OK" or "AR" (action required).  If the response is "AR", the required action must be noted in 
Part II of the IRF.  If more than one "AR" is listed, "ARs" should be numbered.  If inspection 
results indicate that corrective measures are warranted, any and all actions taken (along with the 
time, the date, and other pertinent information) will be recorded in Part II of the IRF and on all 
subsequent IRFs until corrective measures are completed.  Only after corrective measures have 
been completed and recorded on an IRF can an "OK" be entered in the "Condition" column on the 
IRF. 
 
6.1.2Inspection Frequency 

Inspection frequencies relevant to the hazardous and mixed waste units at TA-55 addressed in 
this permit application are specified in Sections 6.2 through 6.6 of this plan.  Inspection 
frequencies may be increased at the discretion of NMT groups or ESH-19; if unexpected 
malfunctions occur; or if an accelerated deterioration rate of the containers, the storage tank 
systems, the cementation unit, or the secondary containment systems is detected. 
 
6.1.3Actions Resulting From Inspections [20 NMAC 4.1, Subpart V, 264.15(c), 264.171, 264.196, 

and 264.601] 

The following paragraphs describe the types of actions that may be taken in response to an 
inspection. 
 
6.1.3.1Preventive Action 

If any defects, deterioration, damage, or potential hazards are discovered during an inspection, 
appropriate corrective measures (i.e., the transfer of waste from the defective container to an 
appropriate container in good condition or the cessation of flow to a tank if it is found to be unfit for 
use or a leak is detected) will be completed promptly to minimize further damage and prevent the 
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need for emergency response.  Any preventive action taken in response to an inspection will be 
noted on the appropriate inspection form. 
 
6.1.3.2Remedial and Emergency Action 

If a hazardous condition is imminent or has already occurred, remedial action will be taken 
immediately.  The condition will be assessed by the group leader (or designee) responsible for 
the unit.  If this assessment indicates that human health and/or the environment has been or may 
be adversely affected, the contingency plan (Section 7.0 of this permit application) will be 
implemented immediately.  The contingency plan discusses the appropriate responses to 
emergency situations.  Evacuation determinations will be made as outlined in Table 7-4.  In the 
event the contingency plan is implemented, any sampling, decontamination, and verification will 
be conducted as specified in that plan. 
 
6.2INSPECTION SCHEDULE AND REQUIREMENTS FOR CONTAINER STORAGE AREAS [20 

NMAC 4.1, Subpart V, 264.15(b) and 264.174] 

Each container storage area at TA-55 is inspected according to the schedule provided below and 
summarized in Table 6-1 with the exception of Area 6 in the basement of Building 4 (TA-55-4).  
The inspection frequency is adequate based on the deterioration rate of equipment/systems and 
the probability of adverse impact to human health or the environment if failure of the 
equipment/systems or any operator error goes undetected between inspections.  For specific 
information on the design of hazardous and mixed waste container storage areas at TA-55, refer 
to Section 4.1 of this permit application. 
 
6.2.1Daily 

Daily inspection requirements are met for container storage areas subject to activities such as 
loading and unloading, moving existing waste drums, and/or incorporating new drums into a 
storage area.  All container storage areas at TA-55, with the exception of Area 6, are inspected 
each working day when in use (i.e., when waste is stored at the area).  For the daily inspection, 
the items in the following blocks on the IRF will be addressed, as appropriate: 
 
Block NumberItem(s) 
1–5General information 
6No use 
7(Un)loading areas 
13Structural integrity of containers 
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14Covers/lids of containers 
15Warning signs 
16Labels 
  17Accumulation start date 
22Secondary containment structures 
23Appropriate aisle space and stacking 
  24Appropriate container segregation 
  28Wind sock 
  30Pallets 
  39Radiation safety 
  40–48General information 
 
6.3INSPECTION SCHEDULE AND REQUIREMENTS FOR STORAGE TANK SYSTEMS 

[20 NMAC 4.1, Subpart V, 264.15(b) and 264.195(a)] 

The two storage tank systems at TA-55 addressed in this permit application are inspected 
according to the schedule provided below and summarized in Table 6-1.  The inspection 
frequency is adequate based on the deterioration rate of equipment/systems and the probability of 
adverse impact to human health or the environment if failure of the equipment/systems or any 
operator error goes undetected between inspections.  For specific information on the design, 
process, or operation of the storage tank systems at TA-55, refer to Section 4.3 of this permit 
application. 
 
6.3.1Daily 

The storage tank systems (including ancillary equipment) at TA-55 are inspected at least once 
each operating day for the items listed below. 
 
Block NumberItem(s) 
1–5General information 
6No use (if applicable) 
7(Un)loading areas 
  9Aboveground portions of tank systems to detect corrosion or releases of waste and 

to detect any possible malfunctions to overfill/spill 
control equipment, tank monitoring and leak detection 
systems, and data from these systems 

13Structural integrity of tanks, valves, pipes, flanges 
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  15Warning signs 
  16Labels 
22Secondary containment structures 
  39Radiation safety 
  40–48General information 
 
6.4INSPECTION SCHEDULE AND REQUIREMENTS FOR THE CEMENTATION UNIT 

[20 NMAC 4.1, Subpart V, 264.15(b) and 264.602] 

The cementation unit is inspected according to the schedule provided below and summarized in 
Table 6-1.  The inspection frequency is adequate based on the deterioration rate of 
equipment/systems and the probability of harm to human health or the environment if failure of the 
equipment/systems or any operator error goes undetected between inspections.  For specific 
information on the design, process, or operation of the cementation unit at TA-55, refer to 
Section 4.5 of this permit application. 
 
6.4.1Daily 

The cementation unit at TA-55 for treatment of mixed waste by solidification is inspected each 
operational day (i.e., when waste is treated in the unit).  For the daily inspection of the 
cementation unit, the items in the following blocks on the IRF are addressed, as appropriate: 
 
Block NumberItem(s) 
1–5General information 
  6 No use 
7(Un)loading areas 
13Structural integrity of containers 
Block NumberItem(s) 
14Covers/lids of containers 
15Warning signs 
16Labels 
22Secondary containment structures 
39Radiation safety 
40–48General information 
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6.5INSPECTION PROCEDURES AND FREQUENCIES FOR AREA 6 AT TA-55 [20 NMAC 4.1, 
Subpart V, 264.15(b) and 264.174] 

A portion of the stored items in Area 6 in the basement of TA-55-4 is regulated pursuant to 20 
NMAC 4.1, revised November 1, 1995.  Area 6 has 13 rooms located along a central corridor.  
The radiological dose rate for the rooms averages approximately 10 milliroentgen per hour for 
beta/gamma radiation and approximately 52 millirem per hour for neutron radiation.  Performance 
of a weekly walk-through inspection of this area pursuant to the requirements of 20 NMAC 4.1, 
Subpart V, 264.174, revised November 1, 1995, would lead to a significant increase in radiological 
exposure to workers.  The safety of the workers is a high priority at LANL, which implements the 
"as low as reasonably achievable" (ALARA) principle established by the Atomic Energy Act.  
Environmental protection is also a high priority at LANL.  Because of these concerns, an 
inspection process has been implemented that will ensure worker safety as well as environmental 
protection.  The core requirements of the inspection are followed for the portion of stored material 
that is regulated pursuant to 20 NMAC 4.1, revised November 1, 1995, with adjustments to 
adhere to the ALARA principle. 
 
6.5.1Daily 

Area 6 is sealed, alarmed, monitored by surveillance cameras, and patrolled every four hours 
during off-shifts.  When Area 6 is opened, the loading and unloading areas are inspected, 
entries/changes during the off-shift are checked, alarms are checked for activation, central 
hallways are visually inspected, and the Nuclear Material Custodian is contacted to verify that no 
alarms or problems occurred during the off-shift.  This daily check verifies that no materials have 
been diverted, no releases have occurred, there is no evidence of spill/release in the main 
hallways, and that databases and exterior phones are operable. 
 
In addition, the following are checked on a daily basis: 
 
 •Area 6 telecommunications equipment 
 
 •All storage cage doors are closed 
 
 •Visual inspection of all storage rooms from the central hallway 
 
 •Warning signs and obvious labels are posted, legible, complete, and in good condition 
 
 •Emergency equipment is present and in good working order 
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 •There is no liquid on the floor in rooms where liquids are stored or liquids are utilized 
for cooling plutonium-238 

 
 •Emergency lighting is functioning. 

 
Area 6 (i.e., individual storage rooms) is also inspected daily for obvious container deterioration, 
liquid on the floor or shelves, spilled solids, or any other indication of a damaged container or 
release that can be determined from the central corridor.  Observations are recorded on the 
LANL IRFs that are maintained at TA-55.  The sheets include the date and time of the inspection, 
the name of the inspector, the observations made, and the date and nature of any remedial action 
resulting from the inspection. 
 
6.5.2Area 6 Receipt and Issue Inspection 

When containers are placed into or taken out of Area 6, they are visually checked for rust, 
corrosion, dents, leaks, improper closure, bulges, discoloration, and any other indication that their 
integrity may be compromised.  When containers are replaced or removed, all additional 
containers at that storage location are also inspected.  A device placed on the container by the 
generator at the point of generation, called a tamper-indicating device (TID), is inspected to 
ensure the lid of the container has remained sealed.  If a container has been opened, the TID will 
be broken.  Container transfers and resulting inspections are noted on the Vault Location 
Inspection Database maintained at TA-55.  This database includes the date of inspection, the 
location inspected, and the name of the inspector.  If a problem with a container is identified, it is 
removed from Area 6 and inspected in an open-front hood.  Information obtained during the 
inspection is recorded in the Vault Container Inspection Database (VCID). 
 
6.5.3Material Control and Accountability 

A statistically representative number of containers (designed to provide a 95% confidence level 
that no diversion of materials has occurred) are also inspected during nuclear material safeguard 
audits, currently conducted on a bi-monthly basis.  The containers are removed from Area 6, 
nondestructively assayed for the quantity of nuclear material present, then placed back in Area 6.  
Nondestructive assay measurements may include segmented gamma-scan, neutron counting, 
gamma isotopic coupled with calorimetric assay, or gamma signature.  Findings are noted in the 
VCID.  Corrective action is taken if problems are noted.  This provides another method to ensure 
container integrity. 
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6.5.4Safeguards 

Releases from containers in Area 6 can also be detected through the use of continuous air 
monitors (CAM) located in each individual storage room within Area 6.  CAMs are instruments 
that continuously monitor airborne radioactive material levels.  If the concentration of an airborne 
material reaches a preset level, an alarm will sound.  Because all of the containers in Area 6 
contain radioactive material, if container integrity is compromised and the material inside becomes 
airborne, the CAM will detect the release and sound an alarm.  To ensure proper operation of the 
CAMs, daily functional checks are performed by LANL Health Physics Operations Group (ESH-1) 
personnel.  Positive airflow checks and internal source checks are performed weekly by ESH-1.  
Each CAM is also calibrated weekly by ESH-1.  In addition, CAM air intakes have been placed 
near the negative air exhaust vent for each room.  Placing CAM air intakes near room exhaust 
points provides the most beneficial location within the room to detect a release because air vented 
from each room must pass by the CAM intake prior to exhausting from the room.  Each room has 
a single exhaust vent.  The frequency of CAM airflow checks, source checks, and calibration may 
change in the event that the DOE increases ALARA restrictions. 
 
Area 6 has extremely strict security and safeguards.  Because of these security measures, the 
potential for container breaches through inadvertent and uncontrolled access to Area 6 is 
removed. 
 
6.6ADDITIONAL INSPECTION ITEMS 

The inspection items presented in this section are applicable to all of the hazardous and mixed 
waste management units at TA-55.  These facilitywide inspections are scheduled, conducted, 
and documented by NMT-8.  The items listed below are inspected and documented on a routine 
basis: 
 
 •evacuation alarms 
 •ventilation alarms 
 •fire suppression system 
 •fire extinguishers 
 •communication equipment 
 •eyewashes/safety showers 
 •fire detection system 
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These inspection items may be changed at the discretion of NMT-8 to ensure consistency with the 
inspection items and frequencies specified in the most current version of the "TA-55 Final Safety 
Analysis Report" and the "TA-55 Technical Safety Requirements." 
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 Table 6-1 
 Inspection Schedule for Hazardous and/or Mixed Waste Units at Technical Area 55a 
 

UNIT TYPE ENTRIES ON INSPECTION RECORD FORM 

CONTAINER STORAGE AREAS (EXCLUDING AREA 6) 

EACH WORKING DAY TA-55 Blocks 1-5, 7, 13, 14, 15, 16, 17, 22, 23, 24, 28, 30, 39, 40–48 

STORAGE TANK SYSTEMS 

EACH WORKING DAY Blocks 1-5, 7, 9, 13, 15, 16, 22, 39, 40-48 

CEMENTATION UNIT 

EACH WORKING DAY Blocks 1-5, 7, 13, 14, 15, 16, 22, 39, 40–48 
 
aAll inspection requirements apply when hazardous or mixed waste is present at the unit. 
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 7.0  CONTINGENCY PLAN 
 
This section presents general contingency measures for hazardous and mixed waste units at 
Los Alamos National Laboratory (LANL) as well as specific emergency response information for 
hazardous and mixed waste units at Technical Area (TA) 55.  The contingency plan is intended to 
meet the requirements specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 
1 (20 NMAC 4.1), Subpart V, Part 264, Subpart D, revised November 1, 1995, "Contingency Plan 
and Emergency Procedures," for hazardous waste treatment, storage, or disposal facilities.  In 
addition, this document is consistent with the LANL Emergency Management Plan (EMP) (LANL, 
1995d), prepared by the LANL Emergency Management and Response (EM&R) Office (FSS-20), 
and the TA-55 Emergency Plan, prepared by the Nuclear Materials Technology (NMT) Division.  
The provisions of this contingency plan will be carried out immediately to minimize hazards 
whenever there is a fire, explosion, or release of hazardous or mixed waste or hazardous or mixed 
waste constituents that could threaten human health or the environment pursuant to 20 NMAC 
4.1, Subpart V, 264.51(b), revised November 1, 1995. 
 
7.1TA-55 EMERGENCIES AND EMERGENCY NOTIFICATION STRUCTURES 
The TA-55 Emergency Plan and its procedures provide employees and emergency response 
personnel with information and procedures related to the prevention, notification, and control of 
emergencies including emergency notification structures, various emergency responses, available 
emergency equipment/resources, and required follow-up actions.  Descriptions of TA-55 
emergency response personnel, emergency equipment, and emergency response procedures are 
provided in the plan and its procedures. 
 
The chain of command for emergency response at TA-55 varies depending on the extent of the 
emergency.  Many emergencies at TA-55 (e.g., various types of contamination releases) can be 
resolved primarily by TA-55 emergency response personnel.  Figure 7-1 depicts the emergency 
notification structure for these types of emergencies.  If an emergency goes beyond TA-55 
resources, additional emergency response personnel (i.e., other LANL and non-LANL emergency 
response personnel) will be called in to direct and/or aid in the emergency response effort.  
Figure 7-2 depicts the emergency notification structure for emergencies involving TA-55 and other 
LANL and non-LANL emergency response personnel. 
 
7.2HAZARDOUS AND MIXED WASTE EMERGENCY RESPONSE RESOURCES 

[20 NMAC 4.1, Subpart V, 264.52(c) and 264.53] 
The primary resources for management of emergency incidents at LANL reside within the EM&R 
Office, which is part of the Facilities, Security, and Safeguards (FSS) Division.  During most 
emergency situations, line management (i.e., the Group Leader of the affected area) works with 
the Duty Emergency Manager from the EM&R Office.  The Emergency Manager has primary 
responsibility for managing emergency response operations, making appropriate notifications, 
activating the emergency response organizations, and proceeding to the scene.  The Emergency 
Manager has the authority to assume the role of Incident Commander (IC) during an emergency 
and typically assumes full responsibility for management of the emergency response operations at 
the scene.  As described previously, if an emergency at TA-55 can be resolved primarily by 
TA-55 emergency response personnel, the Emergency Manager may choose not to assume 
command of the emergency response but will remain on standby in case additional response 
resources are needed.  In these situations, NMT management personnel (e.g., Group Leaders, 
Deputy Group Leaders) form a facility command and designate a Facility Incident Commander 
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(FIC).  TA-55 emergency response personnel would then report directly to the FIC.  Figure 7-1 
depicts the structure of a facility command.  Additional information on the roles of the various 
emergency response personnel at TA-55 is provided in Section 7.2.1. 
 
Additional LANL resources that may provide assistance in an emergency include personnel from 
the Environment, Safety, and Health (ESH) Division and the Chemical Science and Technology 
(CST) Division at LANL.  These groups are discussed in Sections 7.2.3, 7.2.4, and 7.2.5. 
 
Contracted services and other agencies are also available for assistance during emergencies.  
These are discussed in Section 7.2.6 and include the contracted services of Protection 
Technology Los Alamos (PTLA) for security, Johnson Controls World Services Inc. (JCI) for 
facility maintenance, and the Los Alamos County Fire Department (LACFD).  Other outside 
response agencies are discussed in Section 7.2.8 and include the Los Alamos County Police 
Department (LACPD) and the Los Alamos Medical Center (LAMC).  The LACPD and the LAMC 
each provide assistance under a memorandum of understanding (MOU). 
 
Emergency response protocol at TA-55 is currently being modified to be consistent with the 
National Interagency Incident Management System (NIIMS).  The NIIMS is a national standard 
that provides consistency in terminology/methodology and allows for an integrated emergency 
response both locally and nationally, if necessary. 
 
The IC (i.e., the Duty Emergency Manager or FIC) coordinates all groups and agencies 
responding to the emergency and personnel operating at the scene in what is called the Unified 
Command (UC) (refer to Figure 7-2).  If the FIC is in charge during an emergency at TA-55, and 
the Emergency Manager decides that additional resources are needed and assumes the position 
of IC, then the facility command formed by the FIC becomes the Facility Branch of the UC.  The 
emergency response structure at LANL, as shown in Figure 7-2, is designed to expand and 
collapse to include the response groups/agencies needed to address any particular emergency. 
 
The IC may appoint and utilize a network of support personnel to assess, plan for, and mitigate 
emergencies.  These personnel include a Safety Officer, Public Information Officer, and a Liaison 
Officer that report directly to the IC and are responsible for issues related to safety, information, 
and the interaction of various groups associated with the overall emergency.  Also reporting 
directly to the IC, are an Operations Chief, Logistics Chief, Plans Chief, and an Administrative 
Chief.  The Operations Chief oversees the Fire Branch, Emergency Medical Services Branch, 
and the Facility Branch (e.g., TA-55 Facility Branch) and is responsible for the actual emergency 
response.  The Logistics Chief is responsible for providing support personnel and equipment 
necessary for the emergency response.  The Plans Chief is responsible for planning the active 
mitigation and recovery for the emergency and the Administrative Chief is responsible for keeping 
records of expenditures.  In some instances, one person may be assigned more than one of 
these positions.  During an emergency at LANL, assistance may be provided to the IC and the 
IC's appointees by a large variety of response groups/agencies.  The responsibilities and/or 
assistance available from the various response groups/agencies are listed in Table 7-1 and 
discussed briefly in Sections 7.2.1 through 7.2.8. 
 
A current copy of this contingency plan will be retained by each of the emergency response 
groups/agencies and the appropriate facility operators.  LANL's Hazardous and Solid Waste 
Group (ESH-19) is responsible for the controlled distribution of the contingency plan.  



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 7-3 

Amendments to the contingency plan are discussed in Section 7.14. 
 
7.2.1TA-55 Emergency Response Personnel 
Emergency response personnel at TA-55 that collectively form the facility command include the 
FIC and a Radio Communications Officer, a Safety Officer, and a Recorder that report directly to 
the FIC.  Also supporting the FIC are the Facility Manager, a Personnel Accountability Officer, the 
TA-55 Emergency Response Team (ERT) liaison, a Radiological Protection Officer, a Nuclear 
Materials Safeguard and Security Officer, and a Communications Officer.  Each of these 
represents a team as shown in Figure 7-1.  Other emergency response support personnel at 
TA-55 include resident Health Physics Operations Group (ESH-1) personnel, Operations and 
Maintenance Services (FSS-9) coordinators, and resident JCI personnel. 
 
As described in Section 7.2, the FIC may assume the role of IC for emergencies at TA-55 that can 
be adequately managed by TA-55 emergency response personnel and resources.  The TA-55 
FIC is responsible for ensuring the safety of personnel within TA-55 during an emergency.  
Responsibilities of the TA-55 FIC may include assisting the IC by coordinating assembly area 
actions, controlling the assembly area, identifying any missing personnel, and assisting in rescue 
planning and directing on-scene TA-55 emergency personnel.  Anytime TA-55 personnel are 
required to go to the assembly area(s), a facility command is formed that consists of Group 
Leaders, Deputy Group Leaders, and key facility personnel.  This team reports to the TA-55 FIC 
(or Facility Branch Director if a UC has been formed) to ensure the safety of assembled 
personnel. 
 
The Facility Operations Team consists of the Facilities Management Group (NMT-8) Group 
Leader or alternate and is responsible for providing assistance and advice to the FIC on facility 
issues.  The Personnel Accountability Officer and his/her team account for personnel on site at 
TA-55. 
 
The TA-55 ERT provides the primary source of internal response personnel during an emergency 
at TA-55.  This team consists of qualified volunteers who have received training to meet the 
criteria for emergency response personnel specified in Title 29 of the Code of Federal Regulations 
(29 CFR) 1910.120(q)(6)(i) and (ii) and for Emergency Medical Services (EMS) as well as TA-55 
site-specific training.  In addition, ERT members actively participate in drills and emergency 
response exercises at TA-55 to practice specific skills and ensure preparedness in the event of an 
emergency. 
 
The Radiological Protection Officer coordinates monitoring and other ESH support during an 
emergency.  The Nuclear Materials Safeguard and Security Officer is the Materials  Access Area 
Custodian or alternate and coordinates safeguards and security actions during an emergency.  
The Public Address Officer is responsible for site-wide communications and oversees notification 
of adjacent areas in the event of an emergency, as necessary. 
 
Additional emergency support at TA-55 is provided by ESH-1, FSS-9, and JCI on-site personnel.  
ESH-1 radiological control technicians (RCT) assist the TA-55 FIC (or Facility Branch Director) in 
controlling the assembly areas and providing radiological surveying.  Other ESH-1 personnel 
provide additional radiological support to the TA-55 FIC (or Facility Branch Director).  FSS-9 
coordinators assist the TA-55 FIC (or Facility Branch Director) in resolving problems involving 
TA-55 utilities.  JCI personnel work with the FSS-9 coordinators on problems requiring craft skills 
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(e.g., plumbing, electrical) as well as provide support to the TA-55 FIC (or Facility Branch 
Director). 
 
7.2.2Emergency Management and Response Office [20 NMAC 4.1, Subpart V, 264.52(d) and 

264.55] 
The Director of LANL has delegated the authority and responsibility for administering and 
implementing LANL's emergency management program to the FSS Division, which includes the 
EM&R Office.  The EM&R Office coordinates and issues LANL's EMP and provides response 
coordination for emergencies.  The EM&R Office also provides a 24-hour Duty Emergency 
Manager to respond to emergencies, including hazardous and mixed waste releases.  The LANL 
Emergency Manager is the functional equivalent of the Emergency Coordinator (20 NMAC 4.1, 
Subpart V, 264.55, revised November 1, 1995).  The EM&R Office maintains an Emergency 
Operations Center (EOC) in a ready condition should a center be required.  The primary EOC is 
located at TA-59, Building 1 (TA-59-1) basement.  An alternate EOC is located at TA-49-113.  
Should an EOC be activated during an emergency, all other emergency personnel including the 
IC and the entire Facility Incident Command or UC fall under the control and direction of the EOC. 
 
EM&R Office personnel designated as Emergency Managers are listed in Table 7-2.  Assignment 
as the Duty (i.e., primary) Emergency Manager is rotated.  The Duty Emergency Manager can be 
reached by contacting the EM&R Office (667-6211 during working hours, 667-7080 after working 
hours) or the Central Alarm Station (CAS) operator (911). 
 
The Duty Emergency Manager will respond to emergency incidents that may involve the release 
of hazardous or mixed waste to the environment, including spills, fires, and explosions.  With 
input from the appropriate LANL groups (e.g., ESH, NMT, CST), the Duty Emergency Manager 
will initially assess the possible hazards to human health or the environment and, if assuming the 
role of IC, will use whatever response personnel and/or emergency equipment necessary in order 
to control and contain the waste, as necessary.  In the event of an emergency, the Emergency 
Manager typically becomes the IC with full responsibility for field activities (including logistics, 
planning, and operations or establishing these positions within the UC).  As described previously, 
the exception to this is when on-site personnel (e.g., TA-55 personnel) can adequately address 
the emergency and maintain incident command internally.  At the scene of the emergency, the IC 
will assemble a UC consisting of the senior person from each responding organization, functional 
specialists, the Duty Emergency Manager (if not the IC), and TA-55 management representatives 
(i.e., NMT Division Director or alternate, Facility Manager or alternate).  Additional technical or 
management representation may be integrated into the emergency response, as needed.  The 
UC will receive direction from the IC and the members of the UC will work together to mitigate 
emergency situations. 
 
The Duty Emergency Manager responding to an emergency will have access to a copy of the 
appropriate building emergency plan(s) (BEP) relating to the area in which the incident is 
occurring.  These plans are maintained by the EM&R Office at TA-59 as well as located on site 
for use by emergency response personnel.  The various response groups will obtain specific 
information relating to the facilities involved (including the layout of all affected buildings; the 
location of evacuation routes, equipment, and personnel; properties of the materials/wastes 
managed at the facility; and the hazards associated with these materials/wastes) from the BEP(s) 
and other site-specific information. 
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7.2.3Hazardous Materials Response Group 
The Hazardous Materials (HAZMAT) Team is comprised of personnel from the Hazardous 
Materials Response Group (ESH-10).  The HAZMAT Team is responsible for the aggressive 
mitigation of chemical, radiological, hazardous waste, and mixed waste emergencies, including 
field decontamination of responders and response equipment.  The HAZMAT Team may provide 
the LACFD with limited field decontamination support for victims.  The HAZMAT Team is capable 
of providing a contamination-control station at the scene of a hazardous material incident to 
process people working in a contaminated area and is prepared to perform decontamination of 
personnel.  LANL standards require that the HAZMAT Team meet the training criteria for 
emergency response personnel specified in 29 CFR 1910.120(q)(6)(iii), (iv), and (v).  The 
HAZMAT Team acts as part of the UC reporting through the HAZMAT Group Supervisor (HMGS). 
 The LANL HMGS coordinates the HAZMAT Team and radiological field monitoring activities. 
 
During an emergency response, ESH-10 may also provide site field monitoring to determine the 
nature and extent of contamination, provide information on correct handling of chemicals, make 
recommendations on protective clothing and equipment, and provide exposure and treatment 
information to responders.  To operate effectively, ESH-10 may obtain resources from other ESH 
groups, such as ESH-1 and the Industrial Hygiene and Safety Group (ESH-5). 
 
7.2.4Other ESH Response Groups 
At the scene, representatives and technical advisors from ESH groups and other response 
personnel are coordinated by the IC.  In addition to their post-emergency duties, the groups 
discussed below may also be responsible for on-scene emergency operations such as planning.  
Depending on the type of emergency and the associated hazards, an individual from the most 
relevant group in the ESH Division will assume the position of the Environmental Safety and 
Health Advisor, will provide technical support, and will ensure LANL compliance with applicable 
federal, state, and local regulations. 
 
7.2.4.1Air Quality Group 
The Air Quality Group (ESH-17) provides field surveys of air to determine environmental effects of 
exposure after an emergency.  In addition, ESH-17 provides expertise in meteorology to establish 
short- and long-term environmental effects of emergency conditions. 
 
7.2.4.2Water Quality and Hydrology Group 
After an emergency, the Water Quality and Hydrology Group (ESH-18) provides sampling of 
water to determine environmental effects of an emergency and performs assessments for 
reporting requirements.  ESH-18 also provides expertise in hydrogeology to establish short- and 
long-term environmental effects of emergency conditions. 
 
7.2.4.3Hazardous and Solid Waste Group 
ESH-19 provides guidance on regulatory requirements to other LANL groups.  After an 
emergency, ESH-19 provides field sampling (e.g., of soil, surface water runoff, and sediments) to 
determine environmental effects of exposure. 
 
7.2.4.4Environmental Assessments and Resource Evaluations Group 
The Environmental Assessments and Resource Evaluations Group (ESH-20) provides field 
surveys of biota to determine environmental effects of exposure after an emergency. 
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7.2.5Other LANL Response Resources 
7.2.5.1CST Division 
Waste management groups within CST Division may provide guidance on the proper treatment, 
storage, and transportation of hazardous and mixed waste at LANL. 
 
7.2.6Contracted Response Groups 
Contracted response groups report to the Emergency Director in the EOC if the EOC is activated 
(in a smaller emergency, the EOC is not activated).  They report directly to the IC in the event of 
a smaller emergency.  If the IC deems it necessary, the IC may designate an Operations Chief to 
aid in the coordination and direction of these groups. 
 
7.2.6.1Protection Technology Los Alamos 
PTLA is responsible for LANL security and provides this service under contract to LANL.  During 
an emergency, PTLA activities include maintaining security, directing traffic within LANL, and 
controlling access to the emergency scene.  PTLA maintains the necessary equipment (such as 
crowd-control equipment and patrol vehicles) to perform these functions.  In addition, the CAS at 
TA-64-1 is manned by PTLA personnel 24 hours a day. 
 
7.2.6.2Johnson Controls World Services Inc. 
JCI provides a maintenance support force under contract to LANL.  This support force is under 
LANL's direction in an emergency.  JCI conducts inspections of LANL equipment, maintains 
equipment, and participates in post-emergency cleanup under the direction of a Recovery 
Manager designated by the IC.  (The duties of the Recovery Manager are discussed in 
Section 7.11.)  The Utilities Control Center (UCC) at TA-3-223 is maintained by JCI personnel 
24 hours a day. 
 
7.2.6.3Los Alamos County Fire Department 
The LACFD provides fire protection and ambulance coverage for the residential communities of 
Los Alamos and White Rock and for LANL.  In case of an emergency within LANL, the LACFD 
coordinates fire suppression and EMS efforts, while the IC retains overall responsibility for the 
emergency response effort.  The U.S. Department of Energy (DOE) requires that LACFD 
personnel meet the training criteria for emergency response personnel specified in 29 CFR 
1910.120(q)(6)(i) and (ii).  A copy of the contract between the DOE and the Incorporated County 
of Los Alamos is provided as Appendix F. 
 
7.2.7LANL Support Groups 
7.2.7.1Health Physics Operations Group 
ESH-1 provides field personnel to perform routine site evaluation and monitoring to determine the 
nature and extent of radiological contamination.  ESH-1 also provides routine guidance on 
radiological decontamination.  Field personnel conduct these activities under the supervision of 
certified health physicists.  In addition, this group augments the assessment and monitoring 
functions of the HAZMAT Team. 
 
7.2.7.2Occupational Medicine Group 
LANL maintains its own medical facility operated by the Occupational Medicine Group (ESH-2).  
ESH-2 provides appropriate medical treatment for occupation-related illnesses and injuries and 
monitors employees to assess the effectiveness of health protection programs.  In addition to 
promoting early identification and prevention of illnesses or injuries that may arise from exposures 
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to hazardous or radioactive materials, ESH-2 maintains records of the health status of employees 
and related occupational medicine activities. 
 
ESH-2 maintains a central medical facility with a fully equipped emergency room and 
decontamination facilities at TA-3, Building 409 (SM-409).  The location of this and other 
emergency facilities are shown on Figure 7-3.  Medical staff at these facilities include physicians, 
physician's assistants, registered nurses, x-ray technicians, clinical laboratory technicians, and 
clinical testing technicians.  All full-time physicians and nurses receive radiation accident training. 
 
ESH-2 also maintains access to a software program called the TOMES system at the central 
medical facility in SM-409.  This extensive database provides the clinical staff with timely 
exposure and treatment information.  ESH-2 is supported by ESH-5, as described below. 
 
7.2.7.3Industrial Hygiene and Safety Group 
ESH-5 provides support to ESH-2 with its ability to obtain additional exposure and treatment 
information via telephone access to the National Library of Medicine's TOXLINE and CHEMLINE, 
the Toxicity Databank files POISONDEX and TOMESPLUS (Micromedics), and the CC/INFO 
database files on Material Safety Data Sheets.  In addition, ESH-5 maintains access to the 
National Institute of Occupational Safety and Health Technical Information Center and the 
Registry of Toxic Effects of Chemical Substances.  During routine operations, ESH-5 performs 
site evaluations and field testing to determine the nature and extent of chemical contamination 
and specifies protective clothing and equipment. 
 
7.2.7.4Criticality Safety Group 
The Criticality Safety Group (ESH-6) provides technical expertise on the prevention and mitigation 
of criticality incidents in the event of an emergency. 
 
7.2.7.5Occurrence Investigation Group 
The Occurrence Investigation Group (ESH-7) is responsible for the Occurrences Reporting and 
Processing System at LANL and has the lead in reporting the occurrence of an on-site 
emergency.  ESH-7 is in part responsible for tracking follow-up corrective actions.  ESH-7 
personnel assist the facility manager in investigating the occurrence, determining the causal 
factors, identifying the appropriate corrective actions, and assisting in the preparation of reports 
documenting the occurrence to DOE.  This group tracks the target and actual completion dates 
for all corrective actions associated with an emergency and maintains the information in an on-site 
database. 
 
7.2.8Outside Response Agencies 
During an emergency, outside response agencies report directly to the IC.  An Operations Chief, 
designated by the IC, may aid in coordinating and directing the groups responding to an 
emergency. 
 
7.2.8.1Los Alamos County Police Department 
The LACPD has only minimal interaction with LANL in an on-site emergency.  This interaction is 
limited to traffic control on DOE roads with public access and to criminal investigations.  A copy of 
the MOU between the DOE and the Incorporated County of Los Alamos for mutual aid assistance 
is included as Appendix G. 
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7.2.8.2Los Alamos Medical Center 
LANL maintains a fully equipped decontamination room adjacent to the emergency room at 
LAMC.  In the event that a case is sent to LAMC, support for the emergency room staff is 
provided by ESH-2 medical personnel.  ESH-1, ESH-5, and ESH-10 personnel also provide 
assistance to the emergency room staff.  This assistance is coordinated through the EM&R 
Office.  A copy of the MOU between the DOE Los Alamos Area Office (LAAO) and LAMC is 
included as Appendix H. 
 
7.3EMERGENCY EQUIPMENT AND COMMUNICATIONS [20 NMAC 4.1, Subpart V, 264.52(e)] 
7.3.1Emergency Equipment 
20 NMAC 4.1, Subpart V, Subpart D, revised November 1, 1995, requires a listing of all 
emergency response equipment available that can be used in the event of an emergency.  
Attachment 7-1 lists all emergency equipment available in the vicinity of the hazardous and mixed 
waste container storage areas, storage tank systems, and cementation unit located at TA-55 that 
are addressed in this permit application.  Attachment 7-1 also includes emergency equipment 
available in the HAZMAT vehicles and trailers as well as supplemental emergency equipment 
maintained by the TA-55 ERT, the LACFD, JCI, and ESH-2. 
 
7.3.2Emergency Communications [20 NMAC 4.1, Subpart V, 264.56(a)] 
Effective emergency response at LANL requires an efficient communication system that will 
integrate required personnel into the emergency response.  The initial phase of an emergency 
may involve a small number of individuals at the affected area and notification of the Duty 
Emergency Manager.  For small-scale emergencies, local communication equipment/systems will 
be utilized.  When responding to hazardous and/or mixed waste emergencies, the EM&R Office 
may provide communications between response units and emergency organizations. 
 
7.3.2.1TA-55 Operations Center 
The TA-55 Operations Center is located at TA-55-4 and is manned by NMT-8 personnel 24 hours 
a day.  In an emergency at TA-55-4, the TA-55 Operations Center is responsible for providing 
information to the IC and FIC (or Facility Branch Director) about the TA-55-4 safety systems and 
their operating status as well as providing information to LACFD personnel and other emergency 
responders before they enter TA-55-4. 
 
A description of additional communication equipment/systems at TA-55, located in the vicinity of 
the units addressed in this permit application, is provided in Attachment 7-1. 
 
7.3.2.2Emergency Central Alarm Station 
The LANL emergency CAS is located at TA-64-1.  This station is manned by PTLA personnel 
24 hours a day and is equipped with telephones (including direct-line telephones), medium- and 
short-range radios, a National Warning System (NAWAS) station, and an emergency power 
system.  The fire alarm board at the control room gives the location of automatic and manual fire 
alarm equipment.  The CAS receives alarms from several sources and, in turn, notifies the Duty 
Emergency Manager of a hazardous or mixed waste emergency.  Sources include: 
 
•Telephone communication (911) 
•Automatic fire alarms 
•Manual pull alarms 
•Computer interface (to warn of critical events at selected facilities) 
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•Security alarms 
•Radio communications. 

 
Upon receipt of an alarm, the CAS operator then notifies the LACFD and the Duty Emergency 
Manager.  The Emergency Manager, the HMGS, the EOC communicator, and/or the CAS 
operator may request emergency response groups to respond.  Should the LANL 911 system 
fail, the Los Alamos County System, located at the LACPD Station, will be used to activate 
emergency response groups. 
 
7.3.2.3Utilities Control Center 
JCI personnel maintain the UCC at TA-3-223 24 hours a day.  Alarms at this facility are 
connected to LANL experiments, equipment, and/or buildings to record outages and hazardous 
conditions.  Any conditions that activate these alarms will be reported immediately to building 
management or to the CAS operator for notification and response. 
 
7.3.2.4 Additional Communication Systems 
Internal communication systems at LANL include: 
 
•The Centrex telephone system 
 
•A telephone paging system 
 
•A variety of FM VHF simplex repeater systems, including: 
–Multiple base stations 
–Mobile and hand-held units 
–Links to New Mexico public safety agencies 
 
•A UHF radio system, including: 
–Multiple antenna sites 
–Mobile and base units 
–Links with the LACPD, the LACFD, and the State Medical System 
 
•A 400-megahertz trunked radio system that includes a link with the LACFD 
 
•Transmission and reception (through EOC) for: 
–Secure telephone 
–Secure fax 
–Secure still video 
 
•Access to all radio systems outlined above (through EOC). 

 
Off-site communications with federal, state, tribal, county, and other agencies are available 
through the following: 
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•A Centrex telephone system 
•Private telephone lines (if Centrex fails) 
•Two NAWAS stations 
•A link to KRSN radio (local radio station) 
•The local cable television 
•A Community Alert Network. 

 
The LANL EOC, maintained by the EM&R Office, operates radio systems on key LANL and 
off-site channels.  Emergency personnel responding to on-site incidents have the benefit of 
wide-area radio coverage using EOC facilities.  After hours, the Duty Emergency Manager is 
responsible for activating whatever support personnel, equipment, or services are needed. 
 
7.4CONTINGENCY PLAN IMPLEMENTATION [20 NMAC 4.1, Subpart V, 264.56] 
The following sections discuss guidelines used to initiate this contingency plan, emergency 
notification, emergency manager actions, and the responses to be taken in various types of 
emergencies. 
 
7.4.1Guidelines For Implementation [20 NMAC 4.1, Subpart V, 264.51(b) and 264.56] 
The decision to implement this contingency plan depends upon whether an imminent or actual 
incident involving a release of hazardous or mixed waste to the environment could threaten 
human health or the environment.  The Duty Emergency Manager or FIC will use the guidelines 
listed below to decide whether to implement this plan. 
 
This contingency plan will be implemented immediately in the following situations involving 
releases or potential releases of hazardous or mixed waste: 
 
•Spills: 
–If a hazardous or mixed waste spill cannot be contained with secondary containment or 

application of sorbents. 
 
–If precipitation threatens to move spilled material off site. 
 
–If a hazardous or mixed waste spill causes the release of flammable material, creating a fire or 

explosion hazard. 
 
–If a hazardous or mixed waste spill results in toxic fumes that threaten human health. 
 
–If an earthquake or other natural disaster threatens containment integrity. 
 
•Explosions: 
–If an unplanned explosion involving hazardous or mixed waste occurs. 
 
–If an imminent danger of an explosion involving hazardous or mixed waste exists. 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 7-11 

 
•Fires: 
–If a fire involving hazardous or mixed waste occurs. 
 
–If any building, grass, forest, or nonhazardous waste fire exists that threatens to volatilize or 

ignite hazardous or mixed waste. 

 
7.4.2Emergency Notification [20 NMAC 4.1, Subpart V, 264.56(a) and (b)] 
During working hours, immediately upon discovery of an imminent or actual incident involving 
hazardous or mixed waste, on-site personnel will notify line management and the EM&R Office.  
During nonworking hours, personnel will report all incidents involving hazardous or mixed waste to 
the Duty Emergency Manager or the CAS operator.  In the case of a fire involving hazardous or 
mixed waste, notification of these individuals is superseded by the LANL fire alarm system.  A fire 
is reported by dialing 911 (from telephone exchanges 667 and 665) or 667-7080 (from all 
exchanges), activating automatic alarms, or activating a fire pull box.  All fire alarms alert the CAS 
operator, the LACFD, and PTLA.  In case of a fire involving hazardous or mixed waste or a 
hazardous or mixed waste unit, the CAS operator will contact the Duty Emergency Manager. 
 
Upon recognition of a hazardous or mixed waste emergency, the first arriving emergency-trained 
person will become the temporary IC.  Once the EM&R Office is notified of the emergency, the 
Duty Emergency Manager will proceed to the scene and be briefed by the FIC, building/area 
personnel, and/or other emergency units/teams.  The Emergency Manager may then assume the 
position of IC.  If necessary, the IC may recommend that the EOC be activated and that the 
necessary members of the emergency management team be determined.  The IC will form a UC 
and contact the HMGS.  The HMGS will notify the appropriate emergency response groups.  
The IC may determine from the list of response groups described in Table 7-1 which groups to 
contact in an emergency.  Each response group maintains an on-call person and/or a call-down 
procedure to respond to emergencies. 
 
The EM&R Office will be notified of any potential hazardous or mixed waste emergency (e.g., 
spills, fires, explosions).  The IC and the HMGS will use whatever means are available (including 
the assistance of other response groups, computer data searches, and sampling) to determine if 
a hazardous or mixed waste is being or has been generated and/or released.  ESH-10, ESH-19, 
and waste management groups within CST Division have the expertise to determine the nature 
and extent of contamination and the characteristics of the hazardous or mixed waste involved. 
 
7.4.3Emergency Manager Actions [20 NMAC 4.1, Subpart V, 264.56 (b-h)] 
Upon notification of an incident, the Duty Emergency Manager may: 
 
•Proceed directly to the scene. 
 
•Call the HMGS. 
 
•Assess the nature of the incident (e.g., through communication with the temporary IC). 
 
•Assume incident command. 
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•Make an initial assessment of the incident and, in conjunction with the UC, obtain resources to 
determine the source, quantities, and types of hazardous or mixed waste involved and 
the areal extent of any released materials. 

 
•Based on the guidelines in Section 7.4.1 of this plan, determine if implementation of this 

contingency plan is warranted. 
 
•Recommend activation of the EOC, if necessary. 

 
Upon deciding to implement this contingency plan, the IC will, when appropriate: 
 
•Assess the hazards to human health and the environment, including both direct and indirect 

effects, such as generation of toxic, irritating, or asphyxiating gases and/or hazards of 
runoff of water or chemicals used for fire suppression.  An individual designated by the 
IC will use the guidelines in Section 7.4.1 to assess the hazards to human health and the 
environment.  If any of the criteria under Section 7.4.1 are met and if the responsible 
Group or Section Leader has not already accomplished evacuation of the area, the IC 
will initiate evacuation of the immediate area. 

 
•Determine if evacuation of the local area is advisable and, if so, immediately notify appropriate 

response groups and the LACPD, if appropriate.  The IC may activate one or more of 
the following community alert mechanisms:  the Community Alert (telephone) Network, 
the KRSN radio remote input system, or the cable TV capture system. 

 
•Notify required response personnel and DOE/LAAO.  In the case of fire, the IC will confirm that 

the LACFD Senior Officer at the scene is aware of the special hazards associated with 
hazardous or mixed waste. 

 
•Warn the remaining on-scene and response personnel of imminent or actual hazards using 

internal radio communication systems or the public address (PA) system.  A radio/PA 
system at key facilities throughout LANL may be used for emergency notification. 

 
•In emergency situations, the appropriate ESH representative will notify the New Mexico 

Environment Department (NMED) at (505) 827-9329 and the National Response Center 
at (800) 424-8802, reporting: 

–The name and telephone number of the ESH representative 
–The name and address of the facility 
–The time and type of incident 
–The name and quantity of material involved, to the extent known 
–The extent of injuries, if any 
–The possible hazards to human health or the environment outside the facility. 
 
•Advise the response groups of hazards in order to minimize personnel exposure and expedite 

mitigation. 
 
•When an emergency occurs at hazardous or mixed waste treatment units, ensure that CST 
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waste management personnel or, in the case of TA-55, the NMT emergency response 
personnel monitor for leaks, pressure buildup, gas generation, or equipment ruptures. 

 
Once control of the emergency is established, the IC will take all reasonable measures to 
minimize the occurrence, recurrence, or spread of fires, explosions, or releases.  In addition, the 
IC will delegate cleanup and decontamination responsibilities to include: 
 
•Arranging for site cleanup. 
 
•Providing for proper handling of recovered waste, contaminated soil, or contaminated 

surface/ground water. 
 
•Providing for decontamination of equipment, as needed. 
 
•Arranging for replacement and/or repair of equipment, as needed. 
 
•Ensuring that testing is conducted to verify successful cleanup. 

 
Within 15 days of the incident, DOE/LAAO will submit a report to the Secretary, NMED.  The 
contents of this report are generated by several LANL groups responding to the emergency, as 
detailed in Section 7.13. 
 
7.5SPILLS [20 NMAC 4.1, Subpart V, 264.56(e)] 
Sudden releases may include spills of hazardous or mixed waste that pose a significant threat to 
human health or the environment.  Spill incidents resulting in a sudden release of hazardous or 
mixed waste that present a potential threat to human health or the environment, as listed in 
Section 7.4.1, require implementation of this contingency plan. 
 
Hazardous and mixed wastes are stored on site at LANL in a variety of containers including, but 
not limited to, 55-gallon drums, lab packs, tanks, and small laboratory bottles.  At TA-55, 
hazardous and/or mixed waste is stored in container storage areas and transuranic (TRU) mixed 
waste is stored in storage tank systems and treated (i.e., solidified) in a cementation unit.  
Volumes of hazardous or mixed waste managed will vary from unit to unit.  The general steps in 
handling hazardous and/or mixed waste spills are as follows: 
 
•Isolate the immediate area and deny entry to all unauthorized personnel 
 
•Contain the spill by spreading sorbents or forming temporary dikes to prevent further migration 

(performed by properly trained personnel, if safe) 
 
•Monitor the spill area and sample the spilled waste and contaminated media 
 
•Package the waste and contaminated media in sound containers 
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•Decontaminate the area and all involved equipment and personnel (follow with testing to assure 

adequate cleanup) 
 
•Remove the waste and contaminated media (performed by appropriate waste management 

personnel). 

 
If a small spill occurs at TA-55 and is not an immediate threat to human health, the individual who 
discovers the spill will notify the TA-55 Operations Center.  The TA-55 Operations Center will 
then contact the TA-55 Spill Coordinator at 667-2317.  If any size spill occurs at TA-55 and the 
spill source is not identifiable or if the spill may pose a threat to human health, the individual who 
discovers the spill will notify the TA-55 Operations Center.  The TA-55 Operations Center will 
immediately call up the Facility Incident Command and will contact the TA-55 Spill Coordinator, 
the ERT, and the CAS operator, who will notify the EM&R Office.  The spill area will be evacuated 
until spill mitigation measures are determined and implemented.  If initial mitigation of the spill is 
necessary and can be accomplished safely before the Emergency Manager arrives, a qualified 
member of the affected area's operating group may proceed with initial mitigation. 
 
The emergency preparedness procedures related to flammable organic solvent spills require 
stabilization of the spilled material with an organic solvent spill kit.  Other chemical spills are to be 
stabilized using acid and caustic spill kits or by the addition of sorbents.  During spill control and 
cleanup, all personnel will wear personal protective equipment (PPE), as specified by ESH-5.  
ESH-5 will conduct monitoring to ensure that chemical exposure is minimized.  ESH-1 will 
conduct health physics monitoring whenever mixed waste is involved to ensure that radiation 
exposure is also minimized.  The stabilized material may be treated as hazardous or mixed 
waste, depending on the components present.  Runoff from spills of listed hazardous or mixed 
waste that have migrated outside waste storage and/or treatment areas must be contained and 
managed as hazardous or mixed waste, as appropriate.  If the spill was from a characteristic 
hazardous or mixed waste and if analysis shows that the runoff does not exhibit the characteristic 
(i.e., ignitability, corrosivity, reactivity, and/or toxicity), then the runoff need not be managed as 
characteristic waste.  Temporary dikes may be constructed to contain runoff. 
 
7.5.1Spill Control Procedures 
When a flammable organic solvent spill, a highly acidic spill, or a highly caustic spill has been 
stabilized with the contents of an organic solvent spill kit, an acid spill kit, or a caustic spill kit, 
respectively, the resulting material may be sorbed using a nonbiodegradable sorbent.  
Nonbiodegradable sorbent can be used to control spills if it is known to be compatible with the 
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spilled material.  Approved drums or packaging will be used to collect all spilled material and 
contaminated sorbent.  For corrosives, the drums will be lined with polyethylene drum liners.  
Attachment 7-1 lists emergency equipment available for spill control at each waste management 
unit addressed in this permit application.  The ultimate disposition of any contaminated sorbent or 
waste material will be determined by appropriate waste management personnel, according to 
hazardous waste regulatory requirements. 
 
7.5.1.1Tank System Spill Control and Reporting 
A tank system will be removed from service immediately using approved shutdown procedures if a 
leak or spill occurs from the tank system or its secondary containment system or if the system is 
determined to be unfit for use.  Further addition of waste to the tank system or containment 
system will cease and the system will be visually inspected to determine the cause of the leak or 
spill.  If a leak occurs from a tank system, as much of the waste as is necessary to prevent 
further release of waste will be removed within 24 hours after detection or as early as practicable, 
and the system will be inspected and repaired.  All released waste will be removed within 
24 hours or as soon as possible if a leak occurs to a tank's containment system. 
 
If a spill from a tank is not immediately contained and cleaned up and exceeds a quantity of 
1 pound, the release will be reported to the NMED within 24 hours of its detection in accordance 
with the requirements of 20 NMAC 4.1, Subpart V, 264.196(d)(1), revised November 1, 1995.  In 
addition, a written report will be submitted to the NMED within 30 days describing the likely 
migration route of the release; soil characteristics at the site; monitoring and sampling data 
relevant to the release; proximity to downgradient drinking water, surface water, and populated 
areas; and response actions taken or planned. 
 
7.5.1.2Tank System/Secondary Containment Repair and Closure 
If the integrity of a tank system, including its secondary containment, has not been damaged by a 
spill, the system may be returned to service.  Service may not resume until after all released 
waste is removed and repairs, if necessary, are made.  Any tank system that cannot satisfy the 
criteria described above will undergo closure in accordance with the requirements of 20 NMAC 
4.1, Subpart V, 264.197, revised November 1, 1995. 
 
7.5.1.3Certification of Major Repairs 
If a tank system undergoes extensive repairs (e.g., installation of an internal liner, tank system 
piping retrofit) the tank system will not be returned to service until a certification by an 
independent, qualified registered professional engineer is obtained, verifying that the repaired 
system is capable of handling wastes without release for the intended life of the system.  This 
certification will be submitted to NMED within seven days after returning the tank system to use. 
 
7.5.2Decontamination Verification 
Decontamination will be accomplished at the spill site.  After the spilled material has been sorbed, 
the material will be containerized.  If the spill occurs on a cemented or asphaltic concrete area, 
water or an appropriate solvent will be used to clean the area.  Liquids (i.e., spilled material and 
cleaning water or solvents used to clean a spill) will be sorbed with a compatible, 
nonbiodegradable sorbent and will be containerized.  If a spill is from an identifiable source, then 
the spilled material will be analyzed for the hazardous waste constituents known to be 
components of the waste managed at that unit.  The appropriate analytical method(s) given in 
Table 7-3 will be utilized.  If the spill is from other than an identifiable source, then the spilled 
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material will be analyzed for all of the parameters listed in Table 7-3.  All personnel conducting 
decontamination verification will wear PPE.  ESH-1 will conduct health physics monitoring 
whenever mixed waste is involved to ensure that radiation exposure is minimized.  Any 
hazardous or mixed waste collected from decontamination activities will be handled appropriately. 
 
In order to establish baseline data, a sample of decontamination water or solvent and 
nonbiodegradable sorbent material will be taken prior to the start of the decontamination effort.  A 
sample of the material used to sorb the final wash water will then be taken.  No hazardous waste 
constituents should be present in this sample at levels above those found in the baseline data.  If 
the sample exhibits any of the characteristics of a hazardous waste as defined in 20 NMAC 4.1, 
Subpart II, Subpart C, revised November 1, 1995, or if a hazardous constituent listed in 20 NMAC 
4.1, Subpart II, Appendix VIII, revised November 1, 1995 (and not detected in the baseline data) is 
present above established health-based levels, the decontamination procedure will be repeated.  
An alternative demonstration of decontamination may be proposed and justified to NMED, who will 
evaluate the proposed alternative in accordance with the standards and guidance then in effect.  
If the proposed alternative is accepted, decontamination levels will meet the levels approved by 
NMED.  Each sample will be collected with an appropriate sampling device (e.g., thief or trier) as 
specified in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (U.S. 
Environmental Protection Agency [EPA], 1994c). 
 
If the spill occurs on soil, any free liquid present will be sorbed with a compatible 
nonbiodegradable sorbent, and the resulting material will be containerized.  For such a spill, all 
contaminated soil will be excavated and containerized.  ESH-5 will conduct industrial hygiene 
monitoring, and if mixed waste is involved, ESH-1 will conduct health physics monitoring to 
minimize exposure during soil removal operations.  To establish comparative background data, 
one or more samples will be collected from an unaffected area near the spill site.  The spill site 
will then be characterized, and the data will be compared to the background data to ensure that all 
contaminated material has been removed. 
 
If a spill occurs in an area with sealed floors, verification sampling will be performed after 
decontamination.  Swipe samples or other types of sampling appropriate for the contaminant will 
be collected at random in the area and analyzed.  For a spill that occurs in an area that does not 
have sealed floors, random samples of the floor material, such as concrete chips, will be collected 
and analyzed for decontamination verification.  Contaminated floor material will be removed if the 
level of contamination remains above that detected in the background data after repeated 
decontamination attempts.  If a spill occurs on asphaltic concrete, the asphaltic concrete will be 
decontaminated, and a sample of the final wash water and/or the material used to sorb the final 
wash water will be collected and analyzed for decontamination verification. 
 
7.6EXPLOSION 
Explosions and resultant releases may result in a significant threat to human health or the 
environment.  The potential exists for hazardous or mixed waste to be released during an 
explosion.  Implementation of this contingency plan is required whenever a sudden release that 
cannot be contained or that presents a threat to human health or the environment occurs as a 
result of an explosion. 
 
In the case of such an explosion at LANL, all personnel will immediately evacuate the area.  Any 
injured personnel will be decontaminated at the site, if required and if time allows.  An LACFD 
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ambulance will transport these personnel to an ESH-2 facility or to LAMC for treatment.  If an 
injury is severe and requires immediate medical evacuation, the injured person will be wrapped to 
contain contamination, if necessary.  In the case of an actual or potential explosion at TA-55, 
on-site personnel will contact the TA-55 Operations Center and the EM&R Office immediately so 
that the Emergency Manager can ensure that all necessary emergency response personnel are 
alerted.  The LACFD is notified automatically upon central alarm system activation.  The 
Emergency Manager assumes incident command and will remain near but at a safe distance from 
the site in order to inform personnel responding to the explosion of the known hazards. 
 
If a fire results from an explosion, the LACFD Senior Officer will, upon arrival at the scene, 
evaluate all available information and determine the appropriate firefighting methods and tactics.  
The LACFD Senior Officer will direct firefighting operations under the direction of the IC. 
 
7.7FIRE 
Fires and resultant releases of hazardous or mixed waste may result in a significant threat to 
human health or the environment.  Implementation of this contingency plan is required whenever 
a fire incident results in a sudden release of hazardous or mixed waste that cannot be contained 
or that presents a threat to human health or the environment. 
 
Fire alarms will be sounded automatically or manually to alert personnel that a fire hazard exists 
and to evacuate the area immediately if in the vicinity.  Descriptions and information related to the 
various fire alarms at TA-55 are included in Section 5.0 and Attachment 7-1 of this permit 
application.  Personnel response to fires at specific areas at TA-55 is described in more detail in 
the TA-55 Emergency Plan and its procedures. 
 
Depending on the size of the fire and the fuel source, portable fire extinguishers may be used.  
However, LANL policy does not encourage the use of portable fire extinguishers by employees 
unless properly trained.  Instead, LANL policy encourages immediate evacuation of the area and 
notification of the LACFD.  For any such fire at TA-55, including a fire that involves hazardous or 
mixed waste, the TA-55 Operations Center, the responsible Group Leader, and the EM&R Office 
must be contacted immediately.  The Emergency Manager will alert the LACFD and all other 
necessary emergency response personnel.  If the fire spreads or increases in intensity, all 
personnel must evacuate to an area designated by the responsible Group or Section Leader or 
Emergency Manager.  The Emergency Manager assumes incident command and will remain 
near the scene to advise personnel responding to the fire of the known hazards. 
 
Upon arrival at the scene, the LACFD Senior Officer will evaluate all available information and 
determine the appropriate firefighting methods and tactics.  The LACFD Senior Officer will direct 
firefighting operations under the direction of the IC. 
 
7.8UNPLANNED NONSUDDEN RELEASES 
Nonsudden releases include those incidents that, if uncontrolled, impact the environment over a 
long period of time.  Such incidents include minor leaks from containers, loss of secondary 
containment integrity, and incomplete treatment. 
 
7.8.1Responsibility 
At TA-55, the FIC is responsible for correction of a nonsudden release from a hazardous or mixed 
waste unit if the correction can be performed safely with normal maintenance and management 
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procedures.  Personnel from the EM&R Office may provide assistance in mitigating releases.  
Any correction methods for nonsudden releases that have resulted in an impact to the 
environment will be coordinated with the NMED. 
 
7.8.2Nonsudden Releases 
In general, the response to a nonsudden release will be (1) to contain the release, (2) to correct 
the cause of the release, and (3) to clean up any release to a level that protects human health and 
the environment. 
 
NMT Division personnel will conduct regularly scheduled inspections at TA-55 to detect any failure 
of containment at the hazardous and mixed waste storage and treatment units addressed in this 
permit application.  Inspections of containers and tank systems will be conducted to ensure that 
they are not leaking.  In addition, NMT Division personnel will inspect the secondary containment 
systems regularly to ensure that the integrity of the containment systems at TA-55 has not 
deteriorated.  If an inspection reveals that a container or a tank system at TA-55 is leaking or that 
secondary containment has deteriorated, NMT Division personnel will ensure that maintenance or 
replacement of containment is performed, as appropriate. 
 
7.8.3Nonsudden Release Surveillance 
In addition to routine inspection and site-specific sampling and testing, LANL has established an 
areawide environmental monitoring network maintained by ESH.  Monitoring and sampling 
locations for various types of measurements are organized into three main groups.  Regional 
monitoring stations located within the five counties surrounding Los Alamos County are placed up 
to 80 kilometers (50 miles) from LANL.  These stations serve to determine background 
conditions.  Perimeter stations, located within approximately 4 kilometers (2.5 miles) of the LANL 
boundary, document conditions in residential areas surrounding LANL.  On-site stations, most of 
which are accessible only to employees during normal working hours, are within the LANL 
boundary. 
 
Routine surveillance conducted at these stations includes measuring radiation and collecting 
samples of air particulates, surface waters, ground waters, soil, sediment, and foodstuffs for 
subsequent analysis.  Additional samples provide information about particular events, such as 
major runoff events and nonroutine releases.  Data from these efforts are used for comparison 
with standards, for background levels, and for radiation dose calculations. 
 
7.9EXPOSURE TO HAZARDOUS OR MIXED WASTE 
If a person is exposed to hazardous or mixed waste at TA-55, the affected person, a co-worker, or 
line management will notify the TA-55 Operations Center and the EM&R Office.  Appropriate first 
aid should be administered immediately.  An EM&R Office representative will notify ESH-10 
directly, as soon as possible, so that exposure levels and decontamination requirements can be 
established.  The exposed person will then be quickly transported to the ESH-2 medical facility or 
to LAMC for evaluation.  If possible, the material involved in the exposure will be ascertained and 
the information given to the medical staff. 
 
Other potential exposures will necessitate evacuation of the area, if appropriate, or under any of 
the following conditions: 
 
•Irritation of the eyes, breathing passages, or skin 
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•Difficulty in breathing 
•Nausea, lightheadedness, vertigo, or blurred vision. 

 
The exposed person will be transferred to the ESH-2 medical facility or to LAMC.  An ESH-1, 
ESH-5, or ESH-10 representative will attempt to ascertain what, if any, actual exposure occurred 
and what medical treatment is appropriate. 
 
7.10EVACUATION [20 NMAC 4.1, Subpart V, 264.52(f)] 
A facility will be evacuated upon the voice command to evacuate the area or upon the sounding of 
the evacuation or fire alarm.  At TA-55, the general evacuation alarm as well as other alarms 
(e.g., continuous air monitor alarm, ventilation alarm), as described in Section 5.0 and 
Attachment 7-1 of this permit application, will indicate when personnel should evacuate a specific 
area (e.g., a room or a building).  Specific procedures for evacuation of TA-55 personnel are 
described in the TA-55 Emergency Procedures. 
 
7.10.1Emergency Process Shutdown Prior To Evacuation 
Personnel are instructed to shut down equipment prior to evacuating a building unless an 
immediate building evacuation is announced or signaled.  To ensure efficient shutdown, training 
and exercises addressing the shutdown process are performed.  In the case of an immediate 
evacuation, a selected team may shut down designated equipment in an evacuated area.  The 
team will be equipped with the proper equipment, clothing, and breathing apparatus.  If they are 
on location, ESH-1, ESH-5, and/or ESH-10 will provide advice and assistance.  
Process-shutdown procedures apply mainly to hazardous or mixed waste treatment units (e.g., 
cementation unit at TA-55-4) and are described below. 
 
7.10.1.1TA-55-4 Cementation Unit 
In the event of a fire or an emergency evacuation, the cementation unit located in Room 401 at 
TA-55-4 will be shut down if time and conditions allow.  Shutdown is accomplished by depressing 
a shutdown button.  This action puts the cementation unit into a safe, standby position. 
 
7.10.2Evacuation Plan 
Emergency situations may warrant the shutdown and evacuation of areas or buildings in order to 
protect personnel and property, to anticipate the emergency condition, or to enhance the 
appropriate response.  Table 7-4 lists the criteria for evacuation, persons responsible for initiating 
evacuations, and reentry conditions.  Figures 7-4 through 7-7 show evacuation routes and muster 
areas for the TA-55 waste management units addressed in this permit application. 
 
To initiate the evacuation of a building/area, the evacuation or fire alarm is sounded and/or the PA 
system may be used.  Evacuation alarms cannot be silenced and reset by site personnel.  Only 
the Fire Alarm Maintenance Section at 667-4027 and the LACFD Battalion Chief at 667-7026 can 
silence and reset alarms.  To evacuate a portion of a building or area, use of the PA system may 
be more appropriate.  The TA-55 Operations Center personnel use the PA system at TA-55 to 
notify the occupants of the area to be evacuated and to advise personnel throughout the building 
of the existence of a problem in a specific area.  Once evacuation has been initiated and if 
conditions allow, personnel will turn off all equipment that could contribute to the hazard if left 
unattended.  All personnel will then proceed from the affected area to an assembly/muster area. 
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In the event of the evacuation of a building, an outbuilding, or an outlying work area, the FIC will 
designate a control point at the closest safe location (e.g., considering wind direction).  The 
designated area will be outside the affected area and will serve as an assembly/muster area 
where the FIC or designee can oversee evacuation operations and work to prevent further spread 
of the hazard. 
 
As personnel exit an affected building/area, a primary sweep of the building/area will be 
performed to ensure that all personnel have evacuated.  If the building/area is evacuated, an FIC 
designee will take attendance at the assembly/muster area and report personnel accountability to 
the FIC.  The evacuation procedure follows: 
 
•Person discovering the accident or emergency will call 911 and ensure that the TA-55 Operations 

Center line management is notified (if the incident occurs at TA-55) and the EM&R Office 
is notified. 

 
•Site-specific BEPs and/or emergency action procedures will be followed concerning evacuation, 

sweep, personnel accountability, and equipment shutdown procedures. 

 
For a small-scale evacuation, a responsible on-site person may direct the evacuation.  For a 
large-scale evacuation, the central alarm system may be activated.  The EM&R Office will be 
notified immediately and will dispatch the Duty Emergency Manager.  A responsible on-site 
person may begin the evacuation process until the Duty Emergency Manager arrives at the scene 
to assume that responsibility. 
 
7.11SALVAGE AND CLEANUP [20 NMAC 4.1, Subpart V, 264.56(g) and (h)] 
Appropriate representatives from the ESH groups will survey the affected area before salvage and 
cleanup begin.  They will conduct visual inspections and sampling of the affected area to 
determine whether cleanup is complete.  If gases or fumes, electrical or radiological problems, or 
other conditions present a hazardous situation, personnel or selected teams equipped with proper 
breathing apparatus and PPE will reenter the area to perform designated decontamination tasks, 
repairs, and salvage to allow the return to normal operations.  After an emergency, the IC will turn 
the operation over to the Recovery Manager, who will: 
 
•Provide for proper handling of recovered waste, contaminated soil or surface water, or any other 

material that results from a spill, fire, or explosion.  Contaminated material will be 
managed appropriately and temporarily stored at one of the hazardous or mixed waste 
storage areas at LANL.  Waste management personnel will be responsible for 
determining the final disposition of the waste.  This determination will be made in 
compliance with hazardous waste standards. 

 
•Arrange to monitor for damage or improper operation of the unit and associated equipment as a 

result of the emergency or of plant shutdown in response to the emergency. 
 
•Arrange for site cleanup procedures to be completed and ensure that no waste that may be 
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incompatible with the released material is treated or stored in the same area. 
 
•Ensure that emergency equipment is cleaned, decontaminated, and fit for its intended use before 

operations are resumed.  Equipment will be inspected visually and then sampled, if 
necessary, to determine the type and degree of contamination and to determine 
appropriate cleanup measures. 

 
The Recovery Manager is the functional equivalent of the Emergency Coordinator for 
post-emergency actions. 
 
Prior to resuming operations, facility management (e.g., NMT Division) will verify that the 
previously mentioned tasks have been performed.  The owner/operator (DOE/LAAO) will notify 
appropriate state and local authorities that cleanup procedures are completed and that emergency 
equipment is clean and fit for its intended use. 
 
The IC assumes the coordination of post-emergency actions (particularly during the time period 
immediately following the emergency) until a Recovery Manager is appointed.  The Recovery 
Manager then assumes this coordination role.  The post-emergency actions include cleanup 
operations, repairing vital equipment, or interim hazard-removal operations (such as arranging for 
the demolition of unstable walls).  The services of the affected operational organizations 
(e.g., NMT), ESH groups, JCI, and other on-site resources will also be used to estimate cleanup 
costs and operational impact. 
 
7.12POST-EMERGENCY ASSESSMENT 
When the emergency is over, the cause of the emergency and the effectiveness of the response 
are investigated in an effort to prevent future emergencies and to facilitate more effective 
responses to them.  Following each event requiring the implementation of this contingency plan, 
the EM&R Office will schedule and conduct a critique with representatives from all response 
groups, with representatives in the building/area in which the emergency occurred, and with LANL 
management to determine the adequacy of the response. 
 
7.13EMERGENCY RESPONSE RECORDS AND REPORTS [20 NMAC 4.1, Subpart V, 

264.56(j)] 
Any emergency that requires implementation of this contingency plan will be documented by the 
Group or Section Leader responsible for the hazardous or mixed waste unit (e.g., the NMT Group 
or Section Leader at TA-55) associated with the emergency, and reported in writing within 15 days 
to the NMED.  The incident report, submitted by DOE/LAAO, will include the following data: 
 
• Name, address, and phone number of owner or operator 
• Name, address, and phone number of the facility 
• Date, time, and type of incident (e.g. fire, explosion, spill) 
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• Name of material(s) involved 
• Quantity of material(s) involved 
• Extent of injuries (if any) 
• Assessment of actual or potential hazards to human health or the environment 
• Estimated quantity and disposition of material recovered from the incident. 

 
Various LANL personnel responding to the emergency will record the details of any incident 
requiring implementation of this plan.  The CAS operator, the EOC communicator, the 
Emergency Manager, and/or the Group or Section Leader responsible for the hazardous or mixed 
waste management area in which the emergency occurred will record the date, time, location of 
the incident, wastes/materials involved, injuries (if any), property damage (if any), and a detailed 
description of the incident.  This information will be maintained in the facility operating record 
required by 20 NMAC 4.1, 264.73 (see Section 4.7.1).  ESH-7 will supply information concerning 
any follow-up actions.  Appropriate LANL personnel will provide details regarding the removal and 
disposition of hazardous and mixed wastes associated with the emergency. 
 
7.14CONTINGENCY PLAN AMENDMENT [20 NMAC 4.1, Subpart V, 264.54] 
This contingency plan will be reviewed periodically (i.e., at least every two years) by the EM&R 
Office, CST waste management groups, ESH-19, and NMT Division personnel, and, if necessary, 
will be reviewed as appropriate by ESH-10.  The plan will be amended immediately if determined 
to be inadequate to handle releases (spills, explosions, and/or fires), and whenever: 
 
• The facility permit is revised 
 
•There is change in the design or operation of the facility (e.g., quantities of waste handled and 

handling techniques) that increases the likelihood of an emergency and requires 
changes in emergency response 

 
•The list of Emergency Managers changes 
 
•The list of emergency equipment changes significantly. 

 
This plan is a controlled document distributed by ESH-19.  Amendments to this contingency plan 
will be distinguished by the revision number and date of revision noted in the upper right-hand 
corner of each page.  Amendments will be issued to all contingency plan holders and will include 
a cover letter that describes the plan changes and the rationale for those changes. 
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 Attachment 7-1 
  
 Emergency Equipment 
 
Hazardous Materials (HAZMAT) Vehicles and Associated Emergency Equipment: 
 
HAZMAT vehicles and trailers are located at Technical Area (TA) 64, Building 39 (TA-64-39).  
They are available to the Environment, Safety, and Health (ESH) Hazardous Materials Response 
Group (ESH-10) for emergency response to all of the TAs at Los Alamos National Laboratory 
(LANL).  ESH-10 is responsible for maintaining the supplies of appropriate emergency equipment 
in each vehicle and trailer. 
 
The HAZMAT vehicles and trailers are equipped with safety and emergency equipment, personal 
protective clothing, and other supplies, which may include, but are not limited to: 
 
 assorted personal protective equipment, T-shirts, and gloves 
 safety goggles, safety glasses, and face shields 
 boots and booties 
 totally encapsulating suits and boots 
 Level A and B suits 
 flash suits 
 self-contained breathing apparatus (SCBA) and SCBA bottles 
 respirators and cartridges 
 hazardous chemical reference books and other reference materials 
 shovels 
 siphon pumps 
 assorted spill kits and sorbents 
 chemical burn and neutralizing solutions 
 two-way radios, cellular phones, and other communication equipment 
 bottles of leak detector and leak repair kits 
 emergency repair packs 
 HAZMAT bags 
 gas detectors and chemical detectors 
radiological equipment 
 sponges and cleaners 
 warning signs and barricade tape 
 traffic control barriers 
 flashlights 
 cameras and film 
 knives 
portable power supplies 
 warning and signal horns 
 harnesses and belts 
 portable emergency oxygen 
decontamination equipment 
sampling equipment 
lifting equipment 
 assorted tools, tape, and other supplies. 
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TA-55 
 
Emergency equipment at TA-55-4 (First Floor), available for the mixed waste container 
storage areas (Areas 8 and 9 as shown on Figure 7-6 of this permit application), mixed 
waste storage tank systems, and mixed waste cementation unit in Room 401; and the 
mixed waste container storage areas (Areas 10 and 11) in Rooms 432 and 433: 
 
FIRE CONTROL EQUIPMENT: 
 
Ten fire extinguishers 
Locations: 
3 17-pound Halon in Room 401 
2 15-pound Metal-X in Room 429 
1 20-pound BC (carbon dioxide [CO2]) in Room 429 
  1 17-pound Halon in Room 429 
1 13.5-pound Halon in Room 432 
  2 13.5-pound Halon in Room 433 
Description of General Capabilities: 
The fire extinguishers are portable, manually-operated units.  They may be used by any 

employee in case of fire.  The fire extinguishers in Rooms 401 and 429 are for use only 
in case of fire outside the gloveboxes that house the cementation unit and the oxygen 
sparging unit.  Magnesium oxide sand is available in Room 429 for use in case of fire 
inside the glovebox. 

 
Fire alarm systems 
Locations: 
1 pull box outside of Room 401 within the airlock at the west end of the corridor 
1 pull box outside of Room 429 
  5 drop box alarm push-button stations in Room 401 
  3 drop box alarm push-button stations in Room 429 
Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of fire to notify the Central Alarm 

Station (CAS). 
 
An automatic fire suppression sprinkler system is located in Rooms 401, 429, 432, and 433. 
 
Automatic thermal alarms are located in the gloveboxes in Rooms 401 and 429. 
 
Seven fire hydrants are located outdoors on the north, south, and west sides of TA-55-4. 
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Emergency equipment at TA-55-4 (First Floor, Rooms 401, 429, 432, and 433), continued: 
 
SPILL CONTROL EQUIPMENT: 
 
Rooms on the first floor of TA-55-4 where container storage areas are located (i.e., Rooms 401, 

429, 432, and 433) have recessed (i.e., concave) floors that can contain large volume 
spills.  There are curbs between the rooms that will contain any spills that may occur 
within the rooms. 

 
A mobile spill cart is located in the east-west corridor of TA-55-4 between Rooms 420 and 429.  

This spill cart may be transported to any spill location and contains the following items:  
protective suits; polyethylene booties, latex, polyethylene, and neoprene gloves; 
chemical protective goggles; gas mask canisters; masking, vinyl, and caution tape 
(acid/caustic); spill pillows; neutra acid and neutra base with spray triggers; base 
neutralizer; tools; cheesecloth; and a vinyl bag. 

 
Spill pillows may be used to construct simple berms. 
 
COMMUNICATION EQUIPMENT: 
 
Three telephones are located in or near Room 401.  These telephones are capable of handling 

incoming and outgoing calls and paging within the 400 area. 
 
Two telephones are located in Room 429.  They are capable of handling incoming and outgoing 

calls and may be used for paging in the 400 area. 
 
One telephone is located in Room 432 and Room 433, respectively.  These telephones are 

capable of handling incoming and outgoing calls and paging with the 400 area. 
 
A telephone is located at each of the two west exit doors of TA-55-4. 
 
Two-way radios are available, as needed, from the Facilities Management Group (NMT-8) at the 

TA-55-4 Operations Center for personnel working in Rooms 401, 429, 432, and 433. 
 
Alarms at TA-55-4: 
Fire alarm is a zone-wide whooping sound. 
Drop box fire alarm; if a drop box push-button station is used, a zone-wide, high-pitched constant 

tone will also be activated. 
Evacuation alarm is a facility-wide mid-range pulsating tone. 
Continuous air monitor (CAM) alarm is a local high-pitched pulsating tone. 
Ventilation alarm is a local slow, repeating chime tone. 
 
The public address (PA) system may also be used to announce an evacuation. 
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Emergency equipment at TA-55-4 (First Floor, Rooms 401, 429, 432, and 433), continued:  
 
DECONTAMINATION EQUIPMENT: 
 
Two safety showers are located in Room 401. 
Two safety showers are located in Room 429. 
One safety shower is located in Room 433. 
Three eyewashes are located in Room 401. 
One eyewash is located in Room 429. 
Material Safety Data Sheets (MSDS) for each chemical handled are available in Rooms 401, 429, 

and 433. 
Description of General Capabilities: 
Safety showers and eyewashes are used by personnel who may receive a chemical splash to the 

skin or eyes.  Specific MSDSs should be obtained prior to working with mixed waste or 
mixed material to determine if the application of water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
Four SCBA are located in the hallway outside of Rooms 401 and 429.  Three SCBA are located 

in the northside hallway in TA-55-4.  They are available for personnel working in or near 
Rooms 401, 429, 432, and 433. 

 
Additional SCBA are available in TA-55-1 (Room 122). 
 
Change/decontamination rooms with protective clothing available are located on the first floor of 

TA-55-4 (Rooms 132 and 133) and in TA-55-3 (Rooms 107 and 140).  Protective 
clothing is also available in the Health Physics Operations Group (ESH-1) locker located 
in the hallway near Room 401 for use by personnel working in or near Rooms 401, 429, 
432, and 433. 

 
Respirators located in TA-55-3 (Room 107) and in TA-55-4 (Room 515) are available for all 

personnel working in or near TA-55-4.  Particulate and toxic gas canisters are available 
in TA-55-4 (Room 515). 
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Emergency equipment at TA-55-4 (First Floor, Rooms 401, 429, 432, and 433), continued: 
 
OTHER: 
 
The ESH-1 locker located in the hallway near Room 401 contains the following items: 
hoods, sleeves, paper coveralls, probes, Nu-con smears, Nu-con smear holders, radiation tags, 

labels, radioactive contamination tape, shurtape (silver), earphones, fixed head filters 
(holders), and chemical spill pillows.  These items are available for personnel working in 
or near Rooms 401, 429, 432, and 433. 

 
Vehicles for evacuation of personnel are available through the EM&R Office at TA-59-1. 
 
Two portable emergency generators (110 volts [V]) are available from the NMT-8 Support Office 

at TA-55-3. 
 
One emergency cabinet with fire and rescue equipment located in the hallway near Room 401 

contains the following items:  rescue rope, masking tape, surgeon gloves, high tension 
gloves, lantern and batteries, blanket, hard hat, Kwik® heat pad, first aid kits, extra 
oxygen bottles, bolt cutters, pik-headed axe, collapsible stretcher, and extendable 
Tel-o-Pole®. 

 
One Emergency Response Team (ERT) supply cart is located in the hallway between Rooms 420 

and 429. 
 
See page 1 of this Attachment for equipment available in the HAZMAT vehicles and trailers. 
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TA-55 
 
Emergency equipment at TA-55-4 (Basement), available for the hazardous and mixed waste 
container storage areas (Areas 1 through 5 and Area 7 as identified in Figure 7-5 of this 
permit application), and the container storage area for mixed waste (Area 6): 
 
FIRE CONTROL EQUIPMENT: 
 
Sixteen fire extinguishers 
Locations: 
9 15-pound CO2 in basement:  1 north of Area 1; 1 west of the north entrance to Area 6 at Pillar 

K-3; 1 east of Area 5; 1 at battery-charging station at Pillar O-6; 1 west of the south 
entrance to Area 6 at Pillar D-3; 1 west of Area 4 at Pillar K-14; 1 west of Area 1 in 
Room 46; 1 south of Area 6 in Room 38 at Pillar D-2; 1 at Johnson Controls World 
Services Inc. (JCI) maintenance area 

1 13.5-pound Halon east of Area 1 at Pillar E-10 
2 13-pound Halon fire extinguishers in Area 6 
1 ABC fire extinguisher immediately outside the north entrance of Area 6 
1 13.5-pound Halon north of Area 3 adjacent to the fire door 
1 13.5-pound Halon north of Area 2 at Pillar E-5 
1 13.5-pound Halon east of Area 5 
Description of General Capabilities: 
The fire extinguishers are portable, manually-operated units.  They may be used by any 

employee in case of fire. 
 
Fourteen fire alarm pull boxes 
Locations: 
1 pull box on each side of the fire doors (4 total) 
1 pull box north of Area 6 
  1 pull box just north of Area 7 
1 pull box north of Area 5 
1 pull box west of Area 5 
1 pull box in stairwell east of Area 4 
1 pull box in stairwell east of Area 3 
2 pull boxes in basement corridor for Area 6 
1 pull box in basement office for Area 6 
1 pull box in Room 46 
Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of fire to notify the CAS. 
 
An automatic fire suppression sprinkler system is located throughout the basement at TA-55-4, 

including Area 6 and the office and corridor associated with Area 6. 
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Emergency equipment at TA-55-4 (Basement container storage areas), continued: 
 
FIRE CONTROL EQUIPMENT, continued: 
 
Seven fire hydrants are located outdoors on the north, south, and west sides of TA-55-4. 
 
SPILL CONTROL EQUIPMENT: 
 
A mobile spill cart is located in the east-west corridor of TA-55-4 between Rooms 420 and 429.  

This spill cart may be transported to any spill location and contains the following items:  
protective suits; polyethylene booties, latex, polyethylene, and neoprene gloves; 
chemical protective goggles; gas mask canisters; masking, vinyl, and caution tape 
(acid/caustic); spill pillows; neutra acid and neutra base with spray triggers; base 
neutralizer; tools; cheesecloth; and a vinyl bag. 

 
Area 6 has a recessed floor, which allows for containment of spilled material. 
 
COMMUNICATION EQUIPMENT: 
 
Eight telephones and seven intercom stations are located throughout the basement of TA-55-4.  

The telephones are capable of handling both incoming and outgoing calls.  The 
intercom system is connected to the TA-55-4 Operations Center and allows the 
Operations Center to easily mobilize emergency response support. 

 
Four two-way radios are available from NMT-8 at the TA-55-4 Operations Center for personnel 

working in the basement at TA-55-4. 
 
Personal pagers are issued to and carried by assigned personnel working in the basement of 

TA-55-4.  These pagers are accessed by telephone. 
 
Alarms at TA-55-4: 
Fire alarm is a zone-wide whooping sound. 
Drop box fire alarm; if a drop box push-button station is used, a zone-wide high-pitched constant 

tone will also be activated. 
Evacuation alarm is a facility-wide mid-range pulsating tone. 
The CAM alarm is a local high-pitched pulsating tone. 
Ventilation alarm is a local slow, repeating chime tone. 
 
The PA system activated from the TA-55-4 Operations Center may be used to announce an 

evacuation. 
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Emergency equipment at TA-55-4 (Basement container storage areas), continued: 
 
COMMUNICATION EQUIPMENT, continued:  
 
There is a site-wide paging system activated from the TA-55-4 Operations Center that can be 

heard throughout TA-55-4. 
 
DECONTAMINATION EQUIPMENT: 
 
Eight eyewashes are located throughout the basement of TA-55-4; two eyewashes are located 

just outside of Area 6. 
One safety shower is located in the office for Area 6. 
MSDSs are available in Area 2 and in the Waste Management and Environmental Compliance 

Group office at TA-55-2. 
Description of General Capabilities: 
The safety shower and eyewashes are used by personnel who receive a chemical splash to the 

skin or eyes.  Specific MSDSs should be obtained prior to working with hazardous 
and/or mixed waste or hazardous and/or mixed material to determine if the application of 
water is indicated for decontamination. 

 
A mobile decontamination cart is located north of Area 2 in the basement.  The decontamination 

cart may contain the following items:  paper hoods and coveralls, protective booties, 
gloves, masking tape, radiation tape, mops, buckets, plastic sheeting, soap, liquid 
cleaner, markers, miscellaneous tools, towels, nose swabs, extension cords, bags, and 
cheesecloth. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
Two SCBA are located in the basement north of Area 2. 
Additional SCBA are available in TA-55-1, Room 122. 
Change/decontamination rooms with protective clothing available are located on the first floor of 

TA-55-4 (Rooms 132 and 133) and in TA-55-3 (Rooms 107 and 140). 
 
Respirators located in TA-55-4 (Room 515) and in TA-55-3 (Room 107) are available for all 

personnel working in or near TA-55-4.  Particulate and toxic gas canisters are available 
in TA-55-4 (Room 515). 
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Emergency equipment at TA-55-4 (Basement container storage areas), continued: 
 
OTHER: 
 
Vehicles for evacuation of personnel are available through the NMT-8 Support Office. 
 
Portable emergency generators (110 V) are available from the NMT-8 Support Office at TA-55-3. 
 
One Emergency Medical Services (EMS) first aid cart and one ERT emergency equipment 

cabinet are located east of the south entrance to Area 6. 
 
See page 1 of this Attachment for equipment available in the HAZMAT vehicles and trailers. 
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TA-55 
 
Emergency equipment at TA-55, available for the hazardous and mixed waste container 
storage pad located west of TA-55-4: 
 
FIRE CONTROL EQUIPMENT: 
 
 Ten fire extinguishers: 
  Locations: 
1 15-pound CO2 fire extinguisher located on Dock S-4 outside the south side of TA-55-4 
  6 13-pound Halon located in TA-55-42 at the northwest corner of TA-55-4 
  3 15-pound CO2 located in TA-55-42 at the northwest corner of TA-55-4 
Description of General Capabilities: 
The fire extinguishers are portable, manually-operated units. They may be used by any employee 

in case of fire. 
 
Seven fire hydrants are located along the north, south, and east sides of TA-55-4. 
 
 One fire hydrant is located just east of the container storage pad. 
 
Five fire alarm pull boxes are located in TA-55-42 at the northwest corner of TA-55-4. 
 
One fire alarm pull box is located outside on the south side of TA-55-4. 
 
SPILL CONTROL EQUIPMENT: 
 
Sorbent material is located in the storage shed at the container storage pad. 
 
COMMUNICATION EQUIPMENT: 
 
Two Centrex telephones are located at the west exit doors of TA-55-4. 
Description of General Capabilities: 
Telephones are used for internal and external communication. 
 
Two-way radios are available from NMT-8 at the TA-55-3 Operations Center and will be used by 

personnel working at the container storage pad. 
 
Personal pagers are issued to and carried by assigned personnel working at the container storage 

pad.  These pagers are accessed by telephone. 
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Emergency equipment at TA-55 (container storage pad), continued: 
 
COMMUNICATION EQUIPMENT, continued: 
 
Alarms at TA-55: 
Fire alarm is an area-wide whooping sound. 
Evacuation alarm is a facility-wide mid-range pulsating tone. 
The PA system activated from the TA-55-4 Operations Center may be used to announce an 

evacuation.  PA speakers are located on the west side of TA-55-4. 
Two intercom systems to the TA-55-4 Operations Center are located on the south and north sides 

of TA-55-4. 
Operations Center personnel will contact emergency response organizations. 
 
DECONTAMINATION EQUIPMENT: 
 
 One safety shower is located outdoors on the container storage pad. 
Two safety showers are located outdoors on the south side of TA-55-4. 
One eyewash is located outdoors on the container storage pad. 
Two eyewashes are located outdoors on the south side of TA-55-4. 
MSDSs are available in the Waste Management and Environment Compliance Group office at 

TA-55-2. 
Description of General Capabilities: 
The safety showers and eyewashes are used by personnel who receive a chemical splash to the 

skin or eyes.  Specific MSDSs should be obtained prior to working with hazardous 
and/or mixed waste or hazardous and/or mixed material to determine if the application of 
water is indicated for decontamination. 

 
PERSONAL PROTECTIVE EQUIPMENT: 
 
SCBA are available in TA-55-1, Room 122. 
 
Change rooms with protective clothing available are located on the first floor of TA-55-4 (Rooms 

132 and 133) and in TA-55-3 (Rooms 107 and 140). 
 
Respirators are located in TA-55-4 (Room 515) and in TA-55-3 (Room 107) for all personnel 

working in or near TA-55-4. 
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Emergency equipment at TA-55 (container storage pad), continued: 
 
OTHER: 
 
A four-wheel-drive front-end loader is available from NMT-8 in TA-55-3. 
 
Vehicles for evacuation of personnel are available through the NMT-8 Support Office. 
 
Portable emergency generators (110 V) are available from the NMT-8 Support Office at TA-55-3. 
 
See page 1 of this Attachment for equipment available in the HAZMAT vehicles and trailers. 
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TA-55 
 
Emergency equipment at TA-55, available for the hazardous and mixed waste container 
storage area located at TA-55-185: 
 
FIRE CONTROL EQUIPMENT: 
 
Seven fire hydrants are located along the north, south, and east sides of TA-55-4. 
 
One fire alarm pull box is located inside TA-55-185. 
 
Five fire alarm pull boxes are located in TA-55-42 at the northwest corner of TA-55-4. 
 
One fire alarm pull box is located outside on the south side of TA-55-4. 
 
SPILL CONTROL EQUIPMENT: 
 
TA-55-185 will be equipped with spill control equipment (similar to that located at other TA-55 

units addressed in this permit application) once wastes are managed there. 
 
COMMUNICATION EQUIPMENT: 
 
One telephone is located inside TA-55-185. 
Two Centrex telephones are located at the west exit doors of TA-55-4. 
Description of General Capabilities: 
Telephones are used for internal and external communication. 
 
Two-way radios are available from NMT-8 at the TA-55-4 Operations Center for personnel 

working at TA-55-185. 
 
Personal pagers are issued to and carried by assigned personnel working at TA-55-185.  These 

pagers are accessed by telephone. 
 
Alarms at TA-55: 
Fire alarm is an area-wide whooping sound. 
Evacuation alarm is a facility-wide mid-range pulsating tone. 
 
The PA system activated from the TA-55-4 Operations Center may be used to announce an 

evacuation. 
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Emergency equipment at TA-55 (TA-55-185 container storage area): 
 
COMMUNICATION EQUIPMENT, continued: 
 
PA speakers are located on the west side of TA-55-4, near TA-55-185.  Two intercom systems to 

the TA-55-4 Operations Center are located on the south and north sides of TA-55-4.  
Operations Center personnel will contact emergency response organizations. 

 
DECONTAMINATION EQUIPMENT: 
 
TA-55-185 will be equipped with a portable safety shower and eyewash station once wastes are 

managed there. 
 
PERSONAL PROTECTIVE EQUIPMENT: 
 
SCBA are available in TA-55-1, Room 122. 
 
Change rooms with protective clothing available are located in TA-55-3 (Rooms 107 and 140).  A 

portable change room/decontamination system provided during an emergency by the 
HAZMAT Team may also be used. 

 
Respirators located in TA-55-4 (Room 515) and in TA-55-3 (Room 107) are available for all 

personnel working in or near TA-55-185. 
 
OTHER: 
 
A four-wheel-drive front-end loader is available from NMT-8 in TA-55-3. 
 
Vehicles for evacuation of personnel are available through the NMT-8 Support Office. 
 
Portable emergency generators (110 V) are available from the NMT-8 Support Office at TA-55-3. 
 
See page 1 of this Attachment for equipment available in the HAZMAT vehicles and trailers. 
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Emergency equipment and personnel controlled by the TA-55 Emergency Response Team: 
 
TA-55 Emergency Response Team: 
 
PERSONNEL: 
 
 Emergency Medical Technician (EMT) Intermediates 
 EMT Basics 
 EMS First Responders 
 HAZMAT Specialists 
 HAZMAT Technicians 
 HAZMAT First Responder Operational 
 
SPECIAL EQUIPMENT-PORTABLE: 
 
Two-way trunked radios, the LANL Emergency Management channel and the Los Alamos County 

Fire Department (LACFD) trunked radio system 
 Cart with emergency equipment and oxygen (O2) 
 Cabinet with emergency equipment and O2 
 Portable emergency response bag with medical supplies 
 Portable manual suction unit 
 Portable stretchers (stokes baskets, back boards, gurney, folding) 
 Wheelchairs 
 O2 tanks 
 Manual resuscitators 
 Portable sphygmomanometers 
 Stethoscopes 
 Anticontamination apparel 
 Eye irritation solution 
 Industrial first-aid kits 
 Extrication and cervical collars 
 Protective apparel 
 



 
 
 
 
 Attachment 7-1 
  
 Emergency Equipment 
 (Continued) 
 

 

 
 

 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  

 16 

Emergency equipment and personnel controlled by the TA-55 Emergency Response Team 
(continued): 
 
TA-55 Emergency Response Team (continued): 
 
SUPPLIES-GENERAL: 
 
 Bedding/pillows 
 Rescue blankets 
 Burn blankets 
 Thermal/icing pouches 
 Multitrauma dressings, surgical and first-aid supplies 
 Disposable ice bags 
 
TRANSPORTATION: 
 
Full ambulance service is available from the LACFD. 
 
COMMUNICATION: 
 
 Same communication equipment/capabilities as stated previously for TA-55-4. 
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Supplemental emergency equipment and personnel available from the LACFD: 
 
Engine companies - 1,250 gallons per minute 
 Engines 1, 3, 4, 5, 6, 10, and 40 
Engine 50 (Reserve) - 1,000 gallons per minute 
Mini-pumpers 
 MT-1, -3, -4, and -5 
Modular ambulances 
 3 First line - M1, M3, M4 
 1 Reserve Unit - M10 
Rescue vehicles 
 1 First Line 
 1 Newly Purchased 
Crash-Fire-Rescue (CFR) unit 
 CFR 6 
 CFR 60 (small, fast attack unit) 
SCBA units 
SCBA air tanks 
105-foot tower ladder with pump - 1,500 gallons per minute 
Personnel with 120 hours EMT training 
Personnel with Advanced Life Support training 
Water tankers 
 T-1 = 1,500 gallons 
 T-3 = 2,500 gallons 
 T-4 = 3,000 gallons 
 T-5 = 2,500 gallons 
 T-50 = 1,500 gallons 
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Supplementary emergency equipment and personnel available from JCI: 
 
TRANSPORTATION: 
 
 Pickups, 1/2 through 3/4 ton 
 Trucks, 1 through 3 ton 
 Vans, panels, and carryalls 
 
SPECIAL EQUIPMENT: 
 
 Road grader, Cat, self-propelled blade, with radio 
 Graders, John Deere, self-propelled, with radio 
 Loaders, bucket, Melroe, Bobcat, 1/3 cubic yards 
 Loader, bucket, Cat, 2-3/4 cubic yards, with radio 
 Loader, Fiat-Allis, 3 cubic yards 
 Loader, bucket, Cat, 2-1/2 cubic yards 
 Loader, bucket, Cat, 3-1/4 cubic yards 
 Loader, bucket, Yale, 3 cubic yards, with radio 
 Loader, bucket, backhoe, Case, 1-1/2 cubic yards 
 Loaders, bucket, backhoe, Case, 7/8 cubic yards 
 Loader, backhoe, Ford, 1 cubic yard 
 Loader, bucket, backhoe, JCB, 7/8 cubic yards 
 Snowplows, Bombardier, with blade 
 Bulldozer, D-8, Crawler 
 Bulldozers, TD-25, International 
 Scraper, Terex, self-propelled 
 Scraper, Fiat-Allis, self-propelled 
 Bulldozer, 280, rubber-tired, with radio 
 Semitrailers 
 Chain saws 
 Flusher, street, 3,000-gallon truck, tanker, 500-gallon, FMC 
 Mobile transceivers (2-way, KOB-753) 
 Generators 
 Handsets (2-way) 
 Pageboys (1-way) 
 Welders, mounted on trailers and trucks 
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Supplementary emergency equipment and personnel available from JCI (continued): 
 
PERSONNEL: 
 
 Heavy equipment operators 
 Clerks 
 Dispatchers 
 Mechanics 
 Power saw operators 
 Radio and telephone operators 
 Truck drivers 
 
 Other Equipment 
 
 Portable toilets 
 Light bank set 2/3 kilowatt generator 
 Hand-held two-way radios 
 6" x 8" landscape timbers 
 15-ton dump truck 
 8-ton dump truck 
 Fuel truck, 3,000 gallons (diesel) 
 Service truck (POL) 
 Combination fuel truck (392 gallons diesel) (392 gallons gasoline) 
 
 Snow Removal Equipment 
 
 Truck-mounted snow plows 
 Motor graders w/wing plow attachment 
 Truck-mounted sand/salt spreaders 
 Sand/salt spreader/plow 
 Front end loaders 
 Rubber-tired bulldozer 
 Farm tractors w/blade attachments 
 Skid steer loaders 
 Rubber-tracked bombardiers 
 Hand-operated snow blowers 
 Road-configured snow blower 
 Wheel Horses w/blade attachments 
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Supplementary emergency equipment and personnel available from JCI (continued): 
 
 Snow Removal Personnel 
 
 Laborers 
 Teamsters 
 Operators 
 Mechanics 
 Supervisors 
 
 Spill Response Equipment 
 
 Spill trailer 
 Material storage shed 
 Submersible pump 
 Acid/caustic pump 
 Wet/vacuums 
 Vacuum 
 
 Spill Response Material 
 
 Sorbent sheets 
 Zorball (sacks) 
 55-gallon barrel w/bung 
 55-gallon barrel w/o bung 
 3" x 96" spill booms 
 Sand bags 
 Gallon ND-165 degreaser 
 White mop heads w/handles 
 
 Personnel 
 
 Teamsters 
 Operators 
 Laborers 
 Supervisors 
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Supplementary emergency equipment and personnel available from JCI (continued): 
 
 Utilities Equipment 
 
 Line truck (digger derrick) 
 Basket truck 
 Backhoe 
 Boom truck 
 Dump truck 
 Sewage trucks 
 Potable water truck 
 Trailer-mounted generator (110V) 
 Truck-mounted welders 
 Thawing machine 
 
 Utilities Personnel 
 
 Operators 
 Pipefitters 
 Laborers 
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Emergency equipment and personnel at the Central Medical Facility, Occupational 
Medicine Group (ESH-2): 
 
At TA-3 (SM-409) Central Clinic: 
 
PERSONNEL: 
 
 Physicians 
 Physician's Assistants 
 Nurses 
 X-ray Technicians 
 Clinical Laboratory Technicians 
 Clinical Testing Technicians 
 
SPECIAL EQUIPMENT-PORTABLE: 
 
 Multichannel emergency receiver-base station 
Two-way radio on the State Med Net, the LANL Emergency Management channel, and the LANL 

Health-Safety Net 
 Cardiac monitors and defibrillators 
 Crash cart emergency equipment with E-tank O2 
 Portable physicians' bag with medications 
 Portable suction unit 
 Portable stretchers (ambulance, gurney, folding) 
 Wheelchairs 
 O2 tanks 
 Manual resuscitators 
 Intravenous (IV) stands 
 IV solutions 
 Otoscopes/ophthalmoscopes 
 Portable sphygmomanometers 
 Stethoscopes 
 Anticontamination apparel 
 Eye irritation solution 
 Industrial first-aid kits 
 Extrication and cervical collars, crutches, canes 
 Suture sets 
 Protective apparel 
 Morgan lends and irrigation sets 
 Decontamination equipment (portable) 
 



 
 
 
 
 Attachment 7-1 
  
 Emergency Equipment 
 (Continued) 
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Emergency equipment and personnel at the Central Medical Facility, ESH-2 (continued): 
 
At TA-3 (SM-409) Central Clinic (continued): 
 
SUPPLIES-GENERAL: 
 
 Bedding/pillows 
 Rescue blankets 
 Burn blankets 
 Thermal/icing pouches 
 Multitrauma dressings, surgical and first aid supplies 
 Disposable ice bags 
 
SPECIAL FACILITIES - NONPORTABLE: 
 
 Completely equipped emergency room with ambulance entrance 
 Emergency lighting system 
 Complete X-ray suite 
 Protective clothing and wound counters 
 12-lead electrocardiographs 
 Fully equipped crash cart with Life Pak, intubation equipment, emergency medications, etc. 
Fully equipped decontamination room at Los Alamos Medical Center (LAMC) adjacent to the 

LAMC emergency room 
 
TRANSPORTATION: 
 
Full ambulance service is available within minutes to the central facility. 
 
COMMUNICATION: 
 
 Base station on State Medical Net and LACFD trunked radio system. 
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Figures 7-5 and 7-6 have been provided confidentially under separate cover to comply with 
Unclassified Controlled Nuclear Information (UCNI) procedures. 
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Table 7-1 
 

Response Groups and Agencies Available to the  
Emergency Management and Response Office for 

Guidance and/or Emergency Assistance 
 

LANLa-Controlled 
Response Group 

Telephone Responsibilities 

NMT, Nuclear Materials Technology 
   Division 

667-2556 Provides initial emergency site 
evaluation at Technical Area (TA) 55 
and conducts activities related to the 
prevention, notification, and control of 
emergencies at TA-55.  In the event 
of an emergency at TA-55, monitors 
for leaks, pressure buildup, gas 
generation, or equipment ruptures, if 
necessary.  Maintains and operates 
TA-55 Emergency Response Team.  
Writes TA-55 emergency plans and 
procedures. 

 

ESH-1, Health Physics Operations 667-5296 Provides routine guidance on 
radiological decontamination.  
Provides routine site evaluation and 
monitoring to determine the nature 
and extent of contamination 
(radiological). 

ESH-2, Occupational Medicine 667-7251 Provides emergency medical 
treatment. 

ESH-5, Industrial Hygiene and Safety 667-4644 Provides guidance on industrial 
hygiene equipment and on 
operational safety. 

 665-4427 Provides routine site 
evaluation/support field testing to 
determine the nature and extent of 
contamination (chemical). 

ESH-6, Criticality Safety 667-4789 Provides technical expertise on the 
prevention and mitigation of criticality 
incidents. 

ESH-7, Occurrence Investigation 667-0598 Reports occurrences and tracks 
follow-up actions. 
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ESH-10, Hazardous Materials Response 665-5237 Provides emergency site 
evaluation/field monitoring (chemical 
and radiological).  Specifies protective 
clothing and equipment.  Dispatches 
Hazardous Materials Response 
Team. Provides support for chemical, 
radiological, hazardous, and mixed 
waste incidents and decontamination 
of responders and response 
equipment. 

ESH-17, Air Quality 665-8855 Provides information on 
meteorological conditions. 

ESH-18, Water Quality and Hydrology 665-0453 Provides information on hydrologic 
conditions. 

ESH-19, Hazardous and Solid Waste 667-0666 Provides guidance on regulatory 
requirements.  Conducts field surveys 
to determine spread of contamination 
and adequacy of cleanup. 

ESH-20, Environmental Assessments and 
   Resource Evaluations 

667-0730 Provides information on biotic 
conditions. 

CST, Chemical Science and 
  Technology Division 

667-7579 
667-6095 

Provides guidance on proper 
treatment, storage, and off-site 
shipment of hazardous and mixed 
waste. 

PTLA, Protection Technology Los Alamos 667-4437 Provides traffic control, security. 

JCI, Johnson Controls World Services Inc. 667-6191 Dispatches maintenance personnel 
and equipment.  Assists in waste 
cleanup under direction of Recovery 
Manager. 

LANLa-Controlled 
Response Group 

Telephone Responsibilities 

NMT, Nuclear Materials Technology 
   Division 

667-2556 Provides initial emergency site 
evaluation at Technical Area (TA) 55 
and conducts activities related to the 
prevention, notification, and control of 
emergencies at TA-55.  In the event 
of an emergency at TA-55, monitors 
for leaks, pressure buildup, gas 
generation, or equipment ruptures, if 
necessary.  Maintains and operates 
TA-55 Emergency Response Team.  
Writes TA-55 emergency plans and 
procedures. 
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ESH-1, Health Physics Operations 667-5296 Provides routine guidance on 
radiological decontamination.  
Provides routine site evaluation and 
monitoring to determine the nature 
and extent of contamination 
(radiological). 

ESH-2, Occupational Medicine 667-7251 Provides emergency medical 
treatment. 

ESH-5, Industrial Hygiene and Safety 667-4644 Provides guidance on industrial 
hygiene equipment and on 
operational safety. 

 665-4427 Provides routine site 
evaluation/support field testing to 
determine the nature and extent of 
contamination (chemical). 

ESH-6, Criticality Safety 667-4789 Provides technical expertise on the 
prevention and mitigation of criticality 
incidents. 

ESH-7, Occurrence Investigation 667-0598 Reports occurrences and tracks 
follow-up actions. 

ESH-10, Hazardous Materials Response 665-5237 Provides emergency site 
evaluation/field monitoring (chemical 
and radiological).  Specifies protective 
clothing and equipment.  Dispatches 
Hazardous Materials Response 
Team. Provides support for chemical, 
radiological, hazardous, and mixed 
waste incidents and decontamination 
of responders and response 
equipment. 

ESH-17, Air Quality 665-8855 Provides information on 
meteorological conditions. 

ESH-18, Water Quality and Hydrology 665-0453 Provides information on hydrologic 
conditions. 

ESH-19, Hazardous and Solid Waste 667-0666 Provides guidance on regulatory 
requirements.  Conducts field surveys 
to determine spread of contamination 
and adequacy of cleanup. 

ESH-20, Environmental Assessments and 
   Resource Evaluations 

667-0730 Provides information on biotic 
conditions. 

CST, Chemical Science and 
  Technology Division 

667-7579 
667-6095 

Provides guidance on proper 
treatment, storage, and off-site 
shipment of hazardous and mixed 
waste. 

PTLA, Protection Technology Los Alamos 667-4437 Provides traffic control, security. 



Guidance and/or Emergency Assistance 

Refer to footnotes at end of table. 

JCI, Johnson Controls World Services Inc. 667-6191 Dispatches maintenance personnel 
and equipment.  Assists in waste 
cleanup under direction of Recovery 
Manager. 

 
 
 



Guidance and/or Emergency Assistance 

 

Non-LANLa-Controlled 
Response Group 

Telephone Responsibilities 

Los Alamos County Fire Department 667-7080 Dispatches firefighting personnel, 
equipment, and Emergency Medical 
Services. 

Los Alamos County Police Department 662-8222 Provides traffic control on public 
access roads. 

Los Alamos Medical Centerb 662-4201 
662-2455 

Provides medical services.  Provides 
and maintains Emergency Room. 

 
a Los Alamos National Laboratory. 
b Medical services related to hazardous and mixed waste injuries are provided under the 

direction of ESH-2. 
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 Table 7-2 
 
 Emergency Management and Response Office 
 Emergency Managersa 
 

Emergency Managersb Laboratory 
Telephone 

Home 
Telephone 

Home Address 

Gary W. Bequette 667-6211 662-5636 1781 37th St., Los Alamos, NM 

Cheryl S. Bequette 667-6211 662-5636 1781 37th St., Los Alamos, NM 

Eugene Darling 667-6211 662-2521 1860 Camino Redondo, Los Alamos, NM 

Douglas Tuggle 667-6211 672-1231 117 Grand Canyon Drive, White Rock, NM 

George Van Tiemc 667-6211 662-4623 197 El Viento St., Los Alamos, NM 

Ed Nettlesc 667-6211 662-5690 1461 Oakwood Lp., Los Alamos, NM 
 
aTo ensure immediate response, the Emergency Manager may be reached at the Emergency Management and Response Office (667-6211 or after 

hours, 667-7080). 
bAssignments as the designated (i.e., primary) Emergency Manager are rotated.  A current schedule is maintained at the Emergency Management 

and Response Office (667-6211 or after hours, 667-7080) and at the Central Alarm Station (911). 
cAlternate Emergency Manager. 
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 Table 7-3 
 
 Waste Analysis Parameters and Test Methodsa 
 

Parameter Test Method Referenceb 

Ignitability Pensky-Martens closed-cup method (L, S) SW1010 
(L, S) ASTM D93-80 

Reactivity Test method to determine hydrogen cyanide released from waste 
Test method to determine hydrogen sulfide released from waste 

(L, S) SW, Section 7.3 

Corrosivity Electrometric (pH of aqueous solution) (L) SW9040B 

Toxicity characteristic Toxicity characteristic leaching procedure (TCLP) extraction (S) SW1311 

Metals: 
 
     Arsenic 
     Barium 
     Cadmium 
     Chromium 
     Lead 
     Selenium 
     Silver 
     Mercury 

Graphite furnace atomic absorption (AA) spectroscopy, gaseous hydride AA, 
or direct aspiration AA 
 
 
 
 
 
 
 
Manual cold-vapor technique 

 
 
(L, S) SW7060A, SW7061A 
(L, S)SW7080A, SW7081 
(L, S) SW7130, SW7131A 
(L, S) SW7190, SW7191 
(L, S) SW7420, SW7421 
(L, S) SW7740, SW7741A 
(L, S) SW7760A, SW7761 
(L) SW7470A, (S) SW7471A 

Volatile organics Gas chromatography/mass spectrometry (GC/MS) 
GC/MS capillary column technique 

(L, S) SW8240B 
(L, S) SW8260A 

Semivolatile organics GC/MS 
GC/MS capillary column technique 

(L, S) SW8250A 
(L, S) SW8270B 

Organochlorine 
     pesticides 

TCLP extraction and GC (L, S) SW8080A 

Chlorinated 
     herbicides 

 (L, S) SW8150B 

Heat value Bomb calorimeter (L) A006, ASTM D240 

Organic chloride Halide titration of combustion residue (L, S) A004, ASTM D2361 



 
 
 
 Table 7-3 (Continued) 
 
 Waste Analysis Parameters and Test Methodsa 
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Ash content Residue after combustion in muffle furnace (L) A001, ASTM D482 
(S) A001, ASTM D3174 

Cyanide, free and total Distillation and colorimetric ultraviolet (L, S) SW9010A, SW9012 

Total chromium Colorimetric method for hexavalent chromium (L, S) SW7196A 

Sulfide Colorimetric titration (L, S) SW9030A 

Total metalsc Acid digestion 
Inductively coupled plasma atomic emission spectroscopy 

(L) SW3010A, (S) SW3050A 
(L, S) SW6010A 

     Arsenic 
     Barium 
     Beryllium 
     Cadmium 
     Chromium 
     Lead 
     Nickel 
     Selenium 
     Silver 
     Thallium 
     Zinc 
     Mercury 

 
 
 
 
 
 
 
 
 
 
 
Manual cold-vapor technique 

(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L) SW7470A, (S) SW7471A 

Free liquids Paint Filter Liquids Test (L, S) SW9095 
 
aAt Los Alamos National Laboratory, current analytical capabilities include limited analyses of mixed waste samples.  These analyses include gross 

alpha, beta, and gamma screening. 
b"A" (e.g., A006) refers to U.S. Environmental Protection Agency, 1984, "Sampling and Analysis Methods for Hazardous Waste Combustion," 

EPA-600/8-84-002. 
"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
cSee also atomic absorption methods. 
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 Table 7-4 
 
 Evacuation Determination and Reentry Conditions 
 

Reason for Evacuation Evacuation Determination Made by Reentry Conditionsa 

Fire Fire or evacuation alarm, Group Leader or 
alternate, Lead Engineer, Senior Staff 
Member present, Senior Technician, or 
Emergency Manager 

Following survey by the Chief Fire 
Officer, ESH-1b, ESH-5c, and/or 
ESH-10d, and R&De supervision 

Explosion Same as above Same as above 

Loss of ventilation Group Leader or alternate, Senior Staff 
Member, Lead Engineer, or Senior 
Technician 

Following survey by ESH-1 and/or 
ESH-5, and R&D supervision 

Loss of electric power Same as above Same as above 

Extensive contamination Same as above or ESH-1 Representative Same as above or ESH-10 

Airborne contamination Same as above or Radiation Monitor Same as above or ESH-10 

Escape or release of toxic or 
hazardous gas or fumes 

Group Leader or alternate, Senior Staff 
Member, Lead Engineer, Senior Technician, 
or Emergency Manager 

Same as above plus ESH-5 or 
ESH-10 

Bomb or bomb threat EM&Rf or PTLAg representative, R&D 
Section Leader or alternate, Senior Staff 
Member, or Lead Engineer 

Following determination by the 
Emergency Manager or HDTh 
Leader 

 
aAll reentries are authorized by the Incident Commander. 
b"ESH-1" refers to the Health Physics Operations Group. 
c"ESH-5" refers to the Industrial Hygiene and Safety Group. 
d"ESH-10" refers to the Hazardous Materials Response Group. 
e"R&D" refers to the Research and Development Section. 
f"EM&R" refers to the Emergency Management and Response Office. 
g"PTLA" refers to Protection Technology Los Alamos. 
h"HDT" refers to the Hazardous Devices Team. 
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 8.0  PERSONNEL TRAINING 
 
This section describes the general personnel training program for Los Alamos National Laboratory 
(LANL).  Training requirements for facility personnel are specified in the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart V, 264.16, revised 
November 1, 1995, "Personnel Training," and are addressed in this permit application as specified 
in 20 NMAC 4.1, Subpart IX, 270.14(b)(12), revised November 1, 1995.  The primary objective of 
the training program is to prepare persons to operate and maintain safely those areas managing 
hazardous and/or mixed waste in accordance with 20 NMAC 4.1, Subpart V, revised November 1, 
1995.  This training program applies to all employees of the U.S. Department of Energy, the 
University of California, and any of their subcontractors who work regularly at LANL and who 
handle or generate LANL hazardous and/or mixed waste.  The degree of training varies with the 
job duties.  However, all personnel who may handle or generate LANL hazardous and/or mixed 
waste receive an introduction to hazardous waste management regulations. 
 
8.1HAZARDOUS AND MIXED WASTE MANAGEMENT/RESPONSIBILITIES 
Waste management activities at Technical Area (TA) 55 are handled by the Nuclear Materials 
Technology (NMT) Division.  However, waste management groups within the Chemical Science 
and Technology (CST) Division and the Hazardous and Solid Waste Group (ESH-19) are 
responsible for most waste management activities outside TA-55 at LANL.  With the noted 
exceptions, CST waste management groups are responsible for all day-to-day operational 
aspects of waste management.  ESH-19 is responsible for providing waste management 
regulatory guidance to all LANL personnel and operations.  Other personnel at LANL responsible 
for waste management activities are discussed in the following paragraph and in Section 7.0 of 
this permit application. 
 
Other LANL groups and various support personnel assist in waste management activities and 
provide support to ESH-19 and CST.  Johnson Controls World Services Inc. (JCI) provides 
trained personnel to assist CST in waste-handling activities.  Personnel in the Health Physics 
Operations Group (ESH-1), Occupational Medicine Group (ESH-2), Industrial Hygiene and Safety 
Group (ESH-5), Occurrence Investigation Group (ESH-7), Hazardous Materials Response Group 
(ESH-10), Air Quality Group (ESH-17), Water Quality and Hydrology Group (ESH-18), 
Environmental Assessments and Resource Evaluations Group (ESH-20), and personnel in 
ESH-19 are trained in their specialities to provide emergency response support.  Protection 
Technology Los Alamos (PTLA) is responsible for LANL security, traffic control, and site access 
control. 
 
The Emergency Management and Response (EM&R) Office provides emergency planning and 
response at LANL and has the overall responsibility for LANL's Emergency Management Plan 
(EMP) training.  The Environment, Safety, and Health (ESH) Division Training Group (ESH-13) is 
responsible for developing and delivering LANL-wide environment, safety, and health (ES&H) 
training.  Environmental courses are designed with substantial input from ESH-19, the CST waste 
management groups, and others, as appropriate. 
 
8.2TRAINING CONTENT, FREQUENCY, AND TECHNIQUES [20 NMAC 4.1, Subpart IX, 

270.14(b)(12); 20 NMAC 4.1, Subpart V, 264.16(a)(b) and (d)] 
The training program instituted at LANL includes a combination of LANL-wide courses (received 
internally or through external vendors and usually classroom-based), facility-specific training 
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(developed and delivered within a particular facility), and on-the-job training (performance-based 
courses that focus primarily on procedures performed by individual workers).  Each of these 
types of training is described briefly in Sections 8.2.1 through 8.2.3.  All LANL, JCI, and PTLA 
employees will receive the appropriate level of training within six months of their date of hire or 
transfer.  Personnel will not work in unsupervised positions until they successfully complete the 
appropriate level of training for their positions and responsibilities. 
 
Records of LANL-wide training currently sponsored or administered by ESH-13 are entered by 
that group into the Employee Development System (EDS), the official LANL training database.  
These records document that the required training has been successfully completed by the 
worker.  Training records of former workers are kept for at least three years from the date last 
worked at the facility.  It is required that records documenting successful completion of 
facility-specific, on-the-job, or externally provided training be kept by the sponsoring organizations. 
 Group or section training personnel or document control custodians will maintain, at a minimum, 
hard copies of training records for currently employed workers until the facility closes. 
 
Attachment 8-1 summarizes the components of the LANL-wide training program as administered 
through ESH-13.  This table includes a listing of the relevant training courses, a summary of 
topics, and a designation of the relevant courses for each job category.  Categories of workers 
summarized in Attachment 8-1 include hazardous/mixed waste workers, managers and 
supervisors of hazardous/mixed waste workers, emergency responders, and uncontrolled area 
potential release site workers.  Attachment 8-2 summarizes the components of facility-specific 
and on-the-job training (OJT) that workers must receive.  Each training element was designed to 
ensure that every worker involved in hazardous and/or mixed waste operations is properly trained 
in procedures relevant to the positions in which they are employed.  Tracking the completion of 
training is possible through the EDS training plans. 
 
Hazardous/mixed waste workers are responsible for handling and/or managing hazardous/mixed 
wastes and assisting in spill and emergency response activities, as required. 
 
Managers and supervisors of hazardous/mixed waste workers are directly responsible for 
day-to-day operations related to waste management activities and assuring that personnel safety 
and training requirements are met. 
 
Emergency responders are trained emergency response personnel (e.g., ESH-10, TA-55 
Emergency Response Team) that respond to emergencies (e.g., spills, fires, explosions) involving 
hazardous and/or mixed wastes and provide support for emergency response activities. 
 
Uncontrolled area potential release site workers conduct investigations and remedial activities at 
potential release sites and are responsible for proper waste management from generation to 
disposal including waste characterization, treatment, and storage. 
 
Training materials of LANL-wide training courses are on file in the ES&H Training Center and are 
available for review by all hazardous/mixed waste management and handling personnel, 
emergency response personnel, and regulatory agencies.  Course content will be reviewed 
annually and updated as required to remain current with hazardous waste management 
regulations.  Alternative forms of training (e.g., paper-based self-study courses, computer-based 
training) may be taken to meet specific training requirements.  Such alternate forms of training 
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must be approved by ESH-13 personnel and determined to be equivalent in content to more 
traditional classroom-based training courses.  Files listing the requisite skills, education, and 
training for workers who handle hazardous and mixed waste and the duties and responsibilities for 
each job description, as well as the name of each worker filling a job description are maintained, 
as required by 20 NMAC 4.1, Subpart V, 264.16(d)(2), revised November 1, 1995.  This 
information is located in the EDS as well as maintained at the facility by the group or section 
document control custodian. 
 
8.2.1LANL-Wide Training 
The Resource Conservation and Recovery Act (RCRA) Personnel Training course provides an 
overview of state and federal hazardous waste management regulations and emphasizes 
compliance with the requirements that apply to job-related activities, such as the safe handling of 
hazardous and mixed waste.  Program instructors are trained in hazardous and mixed waste 
management programs and procedures and in RCRA (42 United States Code [USC] 6901 et 
seq.) provisions.  The course is designed to provide training that is appropriate for the worker's 
responsibilities.  ESH-13, with guidance from ESH-19, provides an annual refresher of applicable 
hazardous waste management requirements.  Personnel who handle LANL hazardous and 
mixed waste and/or clean up spills or releases of hazardous and mixed waste and the managers 
and supervisors of these workers also receive instruction on appropriate topics listed in 
Attachment 8-1.  In addition, personnel responsible for requisitioning the transport, treatment, or 
storage of hazardous and mixed waste receive supplementary training, as necessary, as listed in 
Attachment 8-1.  Training is typically provided by LANL training instructors or by external vendors 
knowledgeable about a particular subject. 
 
8.2.2Facility-Specific Training 
All waste-handling personnel will participate in facility-specific training at their work locations.  
Attachment 8-2 addresses program requirements that ensure that hazardous and mixed waste 
management and handling personnel know the specific requirements for their facilities (as 
appropriate to their job) and are able to respond effectively to emergencies.  Personnel will 
become familiar with emergency and monitoring equipment use, inspection, repair, and 
replacement at their facility (as appropriate to their job).  In addition, they will receive instruction 
on contingency plan contents and implementation (as they apply to their facility) including, but not 
limited to, communications or alarm systems, response to fire and explosions at their facility, and 
key parameters for automatic waste-feed cutoff systems and shutdown of facility operations. 
 
8.2.3On-the-Job Training 
Performance-based OJT is developed in conformance with LANL standards.  Supervisors or 
other experts who can evaluate worker proficiency provide training appropriate for the procedures 
required of each function-specific position.  To become proficient in hazardous and/or mixed 
waste procedures, workers receive this performance-based training, as necessary. 
 
OJT topics include implementing facility-specific procedures, maintaining operating records, 
fulfilling reporting requirements, and conducting inspections specific to the facility.  Workers 
whose duties include waste packaging and transportation support receive training on packaging, 
labeling, recordkeeping, and waste segregation for transportation within their facility.  Emergency 
responders receive facility-specific training regarding emergency response and shutdown 
procedures at the facility to which they are assigned. 
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8.2.4Training Coordinator [20 NMAC 4.1, Subpart V, 264.16(a)(2)] 
The ESH-13 Group Leader directs the LANL-wide ES&H training program.  The Group Leader is 
trained in the operation of hazardous and mixed waste management facilities, waste management 
practices, and emergency procedures and is responsible for coordinating training courses.  Line 
managers are responsible for ensuring that personnel under their supervision receive necessary 
training. 
 
8.3EMERGENCY TRAINING [20 NMAC 4.1, Subpart V, 264.16(a)(3) and (c)] 
If called upon by the EM&R Office, additional non-LANL emergency response personnel (e.g., 
JCI, PTLA) may assist the LANL Emergency Manager at the scene of a hazardous or mixed 
waste emergency.  These professionals are trained in their specialties (e.g., heavy equipment 
operation, hazardous material cleanups, traffic control, security).  JCI personnel are also trained 
in personal safety.  At all times during an emergency, these workers are under the direct 
supervision of the Incident Commander in the Unified Command or the designated Crisis 
Manager, as appropriate.  Section 7.0 of this permit application (i.e., the Contingency Plan) 
provides a more detailed discussion of emergency procedures, personnel, and equipment. 
 
To ensure maximum protection of life and property and to mitigate the consequences of an 
emergency situation, facility personnel involved in waste handling and emergency response must 
be knowledgeable of appropriate building and operating area emergency procedures.  These 
workers receive training in facility-specific emergency procedures or participate in the LANL-wide 
emergency training program.  Group leaders and immediate supervisors are responsible for 
ensuring that education and training in facility-specific emergency procedures are provided to all 
personnel under their supervision.  Training in facility-specific emergency procedures is given by 
the operating group.  Periodic announced and unannounced emergency drills and exercises are 
used to familiarize workers with emergency procedures.  Training is also provided to workers 
through prominent instructional displays and through presentations and discussions in safety 
meetings. 
 
Each new or transferred worker is indoctrinated by an immediate supervisor regarding the general 
and specific emergency procedures related to the work area.  The immediate supervisor also 
advises each worker of changes to any emergency procedures and provides an annual refresher 
of procedures affecting the work area.  The organization that develops and delivers 
facility-specific training maintains these training records. 
 
Specialized training is given to personnel assigned special functions or specific emergency duties. 
 Emergency response personnel are required to attend courses on implementation of the 
hazardous/mixed waste contingency plan, spill response, and Occupational Safety and Health 
Administration (OSHA) emergency response provisions.  The EM&R Office provides training 
related to implementing LANL's EMP.  In addition, all waste management and handling personnel 
participate in a training program in which they are instructed in emergency procedures pertinent to 
their work areas.  The operating group provides this site-specific instruction. 
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8.4IMPLEMENTATION OF TRAINING PROGRAMS 
General Employee Training (GET), an ES&H orientation course, is given on the first day of 
employment to all new employees.  GET is also required of contract workers and visitors who 
work on site at LANL for ten or more consecutive days.  GET includes, but is not limited to, ES&H 
policy, OSHA rights and regulations, industrial safety, waste minimization, general radiation 
protection, industrial hygiene, emergency management, and fire protection.  Personnel who will 
handle or be associated with LANL hazardous waste are required to take the hazard 
communications and waste generator training courses.  All workers who will handle or be 
associated with mixed waste also receive courses in hazard communications and waste generator 
training as well as radiation worker protection.  Workers will not work without direct supervision or 
at a new position until they have been trained. 
 
The Waste Generation Overview training course provides hazardous and mixed waste generators 
with information needed to identify wastes that are subject to hazardous waste regulations in 
20 NMAC 4.1, Subpart II, revised November 1, 1995.  The training defines hazardous waste and 
hazardous constituents (including hazardous components in mixed waste) and addresses how to 
identify hazardous waste and hazardous constituents.  A second course, Waste Documentation 
Forms, focuses on documenting characterized waste according to LANL requirements and to 
requirements specified by 20 NMAC 4.1, revised November 1, 1995.  Both training courses 
inform hazardous and mixed waste generators of their responsibilities and requirements and 
support the documentation of process knowledge, which generators may use to characterize 
hazardous and mixed waste.  All workers who handle LANL hazardous and/or mixed waste at 
treatment, storage, or disposal units and less-than-ninety-day storage areas are required to have 
RCRA Personnel Training, and those who work at treatment, storage, or disposal units are 
required to have Hazardous Waste Operations and Emergency Response (HAZWOPER) 
Occasional Site Worker Training. 
 
All hazardous and mixed waste management and handling personnel must attend annual 
refresher courses.  These courses are intended to update personnel on LANL procedures and 
changes in RCRA (42 USC 6901 et seq.) provisions and to provide them with an overview of their 
introductory training.  Line managers and group leaders will ensure that personnel participate in 
the appropriate introductory and annual training courses. 
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COURSESa Hazardous/Mixed Manager/Supervisor of Emergency Uncontrolled 



 

 

Refer to footnotes at end of attachment. 
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Criticality Safety Training *c * * * 



 

 

Refer to footnotes at end of attachment. 
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General Employee Training Xd X X X 



 

 

Refer to footnotes at end of attachment. 
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Hazard Communication Introduction X X X X 



 

 

Refer to footnotes at end of attachment. 
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HAZWOPERe:  First Responder (Operations Level)   X  



 

 

Refer to footnotes at end of attachment. 
 

 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  

 10 

HAZWOPER:  General Site Worker    X 



 

 

Refer to footnotes at end of attachment. 
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HAZWOPER:  Occasional Site Worker X X   



 

 

Refer to footnotes at end of attachment. 
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HAZWOPER:  Refresher for General Site Workers    X 



 

 

Refer to footnotes at end of attachment. 
 

 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  

 13 

HAZWOPER:  Refresher for TSDf Workers X X   



 

 

Refer to footnotes at end of attachment. 
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OSHAg Rights and Responsibilities X X X X 
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RCRAh Personnel Training X X * * 
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RCRA Refresher Training X X * * 
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Refresher General Employee Radiological Training Xi Xi Xi Xi 
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Radiological Worker I and II Training * * 
X X 
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Refresher Radiological Worker I and II Training * * 
X X 
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Waste Generation Overview X X X X 
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Waste Management Coordinator Requirements * * 
 * 
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Cardiopulmonary Resuscitation:  Adult * * * * 
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First Aid:  Standard * * * * 
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Health Physics Checklist Indoctrination * * 
X X 
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Respirators:  Air-Purifying * * 
X * 
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Respirators:  Self-Contained Breathing Apparatus * * 
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Waste Documentation Forms * * 
 * 
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aAdditional training courses (not listed in this attachment) may also be taken by personnel depending on the types of hazards (e.g., chemical) associated with a particular job 
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bEmergency responders at TA-55 are typically members of the TA-55 Emergency Response Team. 



 

 

 

 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  

c * indicates that a course may be required for specific job tasks and/or work areas. 
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eHAZWOPER = Hazardous waste operations and emergency response 
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fTSD = Treatment, storage, and disposal 
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gOSHA = Occupational Safety and Health Act 
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hRCRA = Resource Conservation and Recovery Act (42 USC 6901 et seq.) 
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jHMPT = Hazardous materials packaging and transportation 
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 Attachment 8-2 
 
 Facility-Specific and On-the-Job 
 Training for 
 Hazardous and Mixed Waste Handling Operations 
 
 

The following categories of facilities will provide facility-specific training for all workers (to the level appropriate 

for a particular job) and on-the-job training on procedures directly applicable to an individual's work 

assignment: 

 
•Treatment units 
•Incinerators 
•Open burning and explosives detonation areas 
•Container and tank storage areas 
•Other categories, as necessary. 

 

Facility-specific training will include the following topics: 

 
•Supervised operation of the facility 
•Emergency shutdown and evacuation procedures 
•Accidental release and spill response procedures 
•Familiarization with emergency equipment use, inspection, and repair 
•Use of communication/alarm system 
•Contingency plan training 
•Operations manual specific to the facility 
•Specialized equipment at the facility 
•Information about the particular chemical and radioactive hazards present at the facility. 

 

On-the-job training will consist of training individuals to be familiar with and use the standard operating 

procedures and/or safe operating procedures that apply to their jobs. 
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 9.0  CLOSURE PLAN 
 
This section describes the activities necessary to close the hazardous and mixed waste units at 
Los Alamos National Laboratory (LANL) Technical Area (TA) 55 addressed in this permit 
application.  The activities detailed in this section are included to address the closure 
requirements specified in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart IX, 270.14(b)(13), revised November 1, 1995, and 20 NMAC 4.1, 
Subpart V, Part 264, Subpart G, revised November 1, 1995.  This section is organized as follows: 
 
•General closure information applicable to all of the hazardous and mixed waste units addressed 

in this permit application (Section 9.1) 
 
•Closure procedures specific to container storage areas (Section 9.2) 
 
•Closure procedures specific to storage tank systems (Section 9.3) 
 
•Closure procedures specific to the cementation unit (Section 9.4) 
 
•Specific sampling and analytical procedures to be used during closure activities at the hazardous 

and mixed waste units addressed in this permit application (Section 9.5). 
 
Closure activities to be conducted at other units throughout LANL are described in LANL's 
Hazardous Waste Facility (HWF) Permit, in other facility-specific Part B permit applications/permit 
modification requests, and in closure plans for nonpermitted units. 
 
Closure will include removal of waste from the unit to be closed (see Sections 9.2.3, 9.3.3, and 
9.4.3) and decontamination of structures and equipment that have been contaminated by 
hazardous or mixed waste materials (see Sections 9.2.4, 9.3.4, and 9.4.4).  Closure activities will 
minimize the need for further maintenance, preclude the release of hazardous waste or 
constituents to environmental media, and be protective of human health. 
 
Radiation exposures during closure activities will be maintained as low as reasonably achievable 
(ALARA), as required by the Atomic Energy Act, to protect worker and public health and safety.  
Until closure is complete and has been certified in accordance with 20 NMAC 4.1, Subpart V, 
264.115, revised November 1, 1995, a copy of the approved closure plan and all approved 
revisions will be on file at LANL and will be available to the New Mexico Environment Department 
(NMED) or the U.S. Environmental Protection Agency (EPA) upon request. 
 
9.1GENERAL CLOSURE INFORMATION 
This section is prepared in accordance with the requirements of 20 NMAC 4.1, Subpart IX, 
270.14(b)(13), revised November 1, 1995, and 20 NMAC 4.1, Subpart V, Part 264, Subparts G, I, 
J, and X, revised November 1, 1995, as applicable. 
 
A copy of the closure plan and any approved revisions will be maintained at LANL.  The primary 
contact person is: 
 
G. Thomas Todd, Area Manager 
Los Alamos Area Office (LAAO) 
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U.S. Department of Energy (DOE) 
528 35th Street 
Los Alamos, New Mexico 87544 
Tel. (505) 667-5288 

 
9.1.1Closure Performance Standard [20 NMAC 4.1, Subpart V, 264.111] 
The hazardous and mixed waste units at TA-55 included in this permit application will be closed to 
meet the following performance standards, as applicable to the specific unit to be closed: 
 
•Minimize the need for further maintenance 
 
•Control, minimize, or eliminate, to the extent necessary to protect human health and the 

environment, the post-closure escape of hazardous waste, hazardous constituents, 
leachate, contaminated runoff, or hazardous waste decomposition products to the 
ground or surface waters or atmosphere 

 
•Comply with the container management requirements of 20 NMAC 4.1, Subpart V, 264.178, 

revised November 1, 1995, as applicable 
 
•Comply with the tank systems requirements of 20 NMAC 4.1, Subpart V, 264.197, revised 

November 1, 1995, as applicable 
 
•Comply with the miscellaneous units requirements of 20 NMAC 4.1, Subpart V, 264.601 through 

264.603, revised November 1, 1995, as applicable. 
 
This will be accomplished by removal of waste from the units and decontamination, if necessary, 
of the areas that may have come into contact with wastes.  Decontamination activities will ensure 
the removal of waste residues from the units included in this permit application to established 
cleanup levels.  Closure of any unit will be deemed complete when decontamination has been 
verified (see Sections 9.2.6, 9.3.6, and 9.4.6); all equipment and structures associated with 
operation of the unit have been decontaminated, if necessary; and closure certification has been 
submitted to and approved by the NMED. 
 
9.1.2Partial and Final Closure Activities [20 NMAC 4.1, Subpart V, 264.112(d)] 
This closure plan has been written for implementation of partial closure (i.e., closure of a regulated 
hazardous/mixed waste management unit at a TA that contains other active regulated 
hazardous/mixed waste management units) rather than final closure of TA-55.  Partial closure will 
consist of closing one or more of the regulated hazardous/mixed waste units at TA-55, while 
leaving the other regulated hazardous/mixed waste units at TA-55 in service.  In the event of a 
partial closure, the procedures described in the following sections will apply to the 
hazardous/mixed waste unit(s) to be closed.  Partial closure (hereafter referred to as closure) will 
be complete when decontamination has been verified (see Sections 9.2.6, 9.3.6, and 9.4.6); the 
waste management area and related equipment and structures have been decontaminated, if 
necessary; the closure certification has been submitted; and the NMED has approved the closure. 
 Final closure will occur when TA-55's remaining regulated hazardous/mixed waste management 
units are closed either by waste removal and decontamination or by closure in place. 
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9.1.3Closure Schedule [20 NMAC 4.1, Subpart V, 264.112(b)(6) and 264.113] 
Written notification will be provided to the NMED 45 days before the start of closure activities.  
Closure will not commence until all of the wastes have been removed from the unit scheduled to 
be closed.  Closure activities will begin in accordance with the approved closure plan, as required 
by 20 NMAC 4.1, Subpart V, 264.113(a), revised November 1, 1995, within 90 days after final 
receipt of waste at the hazardous or mixed waste unit.  This timeframe will be met as long as 
facilities are available for treatment or disposal of these wastes.  In the event that closure 
activities cannot begin at the unit within 90 days, LANL will notify the Secretary of the NMED in 
accordance with the extension requirements cited in 20 NMAC 4.1, Subpart V, 264.113(a), 
revised November 1, 1995.  Closure activities and reporting requirements will then be completed 
within 180 days of the receipt of the final volume of waste at the unit to be closed.  Closure will be 
conducted in accordance with the schedules presented in Tables 9-1, 9-2, and 9-3, as 
appropriate.  In the event that closure of the unit is prevented from proceeding according to 
schedule, LANL will notify the Secretary of the NMED in accordance with extension request 
requirements in 20 NMAC 4.1, Subpart V, 264.113(b), revised November 1, 1995.  In addition, 
the demonstrations in 20 NMAC 4.1, Subpart V, 264.113(a)(1) and (b)(1), revised November 1, 
1995, will be made in accordance with 20 NMAC 4.1, Subpart V, 264.113(c), revised November 1, 
1995. 
 
9.1.4Amendment of the Closure Plan [20 NMAC 4.1, Subpart V, 264.112(c)] 
If it is necessary to amend the closure plan for any hazardous or mixed waste unit addressed in 
this plan, LANL will submit, in accordance with 20 NMAC 4.1, Subpart V, 264.112(c), revised 
November 1, 1995, a written notification of or a request for a permit modification describing any 
change in operation or facility design that could affect the closure plan.  The written notification or 
request will include a copy of the amended closure plan for approval by the NMED.  The DOE will 
submit a written notification of or a request for a permit modification to authorize a change in the 
approved plan if: 
 
•There are changes in operating plans or facility design that affect the closure plan 
 
•Unexpected events occur during closure that require modification of the approved closure plan. 
 
The DOE will submit a written request for a permit modification with a copy of the amended 
closure plan at least 60 days prior to the proposed change in unit design or operation or no later 
than 60 days after an occurrence of an unexpected event that affects the closure plan.  If the 
unexpected event occurs during closure, the permit modification will be requested within 30 days 
of the occurrence.  If the Secretary of the NMED requests a modification of the closure plan, a 
modified plan in response to the request will be submitted within 60 days of notification or within 
30 days of notification if a change in facility condition occurs during final closure. 
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9.1.5Financial and Liability Requirements [20 NMAC 4.1, Subpart V, 264.140(c)] 
In accordance with 20 NMAC 4.1, Subpart V, 264.140(c), revised November 1, 1995, LANL, as a 
federal facility, is exempt from the requirements to provide financial assurance mechanisms and 
liability insurance for closure actions. 
 
9.1.6Closure Certification [20 NMAC 4.1, Subpart V, 264.115] 
Within 60 days after completion of closure activities for any hazardous or mixed waste unit, the 
DOE will submit to the Secretary of the NMED, via certified mail, a certification that the unit has 
been closed in accordance with the specifications of the applicable, approved closure plan.  The 
certification will be attested to by an independent, registered professional engineer and will be 
signed by the appropriate DOE and LANL officials, in accordance with 20 NMAC 4.1, Subpart V, 
264.115, revised November 1, 1995.  Documentation supporting the independent, registered 
engineer's certification will be furnished to the Secretary of the NMED with the original 
certification.  A copy of the certification and supporting documentation shall be maintained by 
both the DOE/LAAO and LANL's Hazardous and Solid Waste Group (ESH-19). 
 
9.1.7Security 
Because of the nature of operations at TA-55, this site will be under the permanent care of the 
DOE or another authorized federal agency.  Fences and site security will be maintained in 
perpetuity to prohibit public access and to meet DOE requirements for radiation protection. 
 
9.1.8Quality Assurance/Quality Control 
A qualified individual, or individuals, shall be designated to independently oversee the closure 
activities and to report directly to senior management on the quality of the closure performance.  
This individual will personally observe a portion of the key activities, assure that sample blanks are 
used and analyzed, and review the analytical reports for accuracy and adequacy.  A written 
quality assurance (QA)/quality control (QC) plan prepared in accordance with the most current 
version of "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) 
(EPA, 1994c) shall be prepared and followed, with variations from the plan documented and 
explained.  The designated individual shall prepare a written statement for the final report 
commenting on the level of decontamination verification achieved. 
 
9.1.9Closure Report 
Upon completion of the closure activities for any hazardous or mixed waste unit addressed in this 
permit application, a closure report shall be submitted to the Secretary of the NMED.  The report 
shall document the closure and contain, at a minimum, the following: 
 
•The certification described in Section 9.1.6 
 
•Any variance from the approved activities and the reason for the variance 
 
•A tabular summary of all sampling results, showing: 
–Sample identification 
–Sampling location 
–The datum reported 
–Detection limit for each datum 
–A measure of analytical precision (e.g., uncertainty, range, variance) 
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–Identification of analytical procedure 
–Identification of analytical laboratory. 
 
•A QA/QC statement on analytical data validation and decontamination verification 
 
•The location of the file of supporting documentation, including: 
–Field logbooks 
–Laboratory sample analysis reports 
–QA/QC documentation 
–Chain-of-custody forms. 
 
•Disposition location of regulated hazardous/mixed waste resulting from closure activities 
 
•A certification of accuracy of the report. 
 
9.1.10Survey Plat and Post-Closure Requirements [20 NMAC 4.1, Subpart V, 264.116, 264.117 

through 264.120] 
LANL intends to remove hazardous and mixed waste and associated constituents from the units 
to be permitted and to decontaminate all structures and equipment to established cleanup levels 
or dispose of the structures and equipment if decontamination cannot be achieved.  If 
decontamination to established cleanup levels is not achievable or if disposal is not practicable, 
LANL will amend this closure plan to address appropriate closure procedures or post-closure care 
requirements pursuant to 20 NMAC 4.1, Subpart V, 264.117 through 264.120, revised 
November 1, 1995. 
 
A survey plat, post-closure certification, and post-closure notices will not be required for the units 
addressed in this permit application because all waste will be removed and the units will be 
decontaminated or disposed of at closure. 
 
9.2CLOSURE PROCEDURES FOR CONTAINER STORAGE AREAS [20 NMAC 4.1, Subpart V, 

264.112] 
TA-55 lies at an elevation of between 7,100 feet (ft) and 7,300 ft above mean sea level.  It is 
located on a finger mesa between a branch of Mortandad Canyon on the north and Two Mile 
Canyon on the south.  Figure 9-1 shows the location of TA-55 at LANL.  Waste management 
activities at TA-55 include storage and treatment of solid and liquid mixed waste and storage of 
solid and liquid hazardous waste.  Container storage areas at TA-55 addressed in this permit 
application include the following:  Areas 1 through 7 in the basement of TA-55, Building 4 
(TA-55-4); Areas 8 through 11 on the first floor of TA-55-4; a container storage pad near TA-55-4; 
and a container storage area in TA-55-185.  The types of waste that may be managed at these 
units are summarized as follows: 
 

Unit(s) Waste Types Stored 

Areas 1 through 5 Hazardous waste, transuranic (TRU) mixed waste, and 
low-level mixed waste 

Area 6 TRU mixed waste 
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Area 7 Hazardous waste, TRU mixed waste, and low-level mixed 
waste 

Areas 8, 9, and 10 TRU mixed waste and low-level mixed waste 

Area 11 TRU mixed waste 

Container Storage Pad Hazardous waste, TRU mixed waste, and low-level mixed 
waste 

TA-55-185 Hazardous waste, TRU mixed waste, and low-level mixed 
waste 

 
The general locations of these container storage areas are shown on Figure 9-2.  A detailed 
description of each hazardous and mixed waste container storage area is provided in Section 4.1 
of this permit application. 
 
9.2.1Estimate of Maximum Waste in Storage 
The maximum inventory of waste in storage at any time at the TA-55 container storage areas 
addressed in this section is estimated at 211,090 gallons (gal).  A breakdown of the maximum 
inventories for each of these areas is as follows: 
 

Unit(s) Maximum Waste in Storage 

Areas 1, 2, and 3 27,500 gal† 

Area 4 3,400 gal 

Area 5 3,400 gal 

Area 6 4,000 gal 

Area 7 4,400 gal 

Area 8 660 gal 

Area 9 280 gal 

Area 10 550 gal 

Area 11 4,400 gal 

Container storage pad 135,000 gal 

TA-55-185 27,500 gal 
 
  † Total capacity for the three areas combined. 
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9.2.2Description of Waste 
Hazardous waste currently stored at TA-55 is generated during research and development (R&D) 
activities, decontamination and decommissioning (D&D) projects, and general facility operations.  
TRU mixed waste and low-level mixed waste currently stored at TA-55 are generated during R&D 
activities, processing and recovery operations, D&D projects, and general facility operations.  
TRU mixed waste and low-level mixed waste are classified as such because Resource 
Conservation and Recovery Act (RCRA)-characteristic or -listed wastes1 are or may be present, 
along with a radioactive component.  Information on the hazardous component of these wastes is 
provided in Section 3.0 of this permit application. 
 
9.2.3Removal of Waste 
All wastes will be removed from the hazardous/mixed waste unit scheduled to be closed prior to 
the initiation of closure activities.  Containers will be removed from each storage area primarily 
with forklifts.  Small containers may be handled manually or with a dolly.  All containers will be 
placed onto flatbed trucks or trailers for transport.  All appropriate shipping papers will 
accompany the wastes during transport.  Containers holding regulated hazardous/mixed wastes 
will be moved to an approved on-site facility or permitted off-site treatment and/or disposal facility. 
 
9.2.4Closure Procedures and Decontamination 
To the extent possible, all structures and equipment contaminated with hazardous constituents will 
be decontaminated.  Structures, equipment, and media that cannot be decontaminated will be 
containerized and managed in compliance with appropriate regulations.  All sampling conducted 
during closure and decontamination will be done in accordance with QA/QC procedures (see 
Section 9.1.8). 
 
Before proceeding with any closure activities, the hazardous and mixed waste units will be 
surveyed to determine the extent of chemical and radiological contamination, if any.  Personal 
protective equipment (PPE) and monitoring requirements will be determined by LANL's Health 
Physics Operations (ESH-1) and Industrial Hygiene and Safety (ESH-5) groups following an 
inspection.  Radiation and chemical monitoring will occur throughout closure activities. 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and will follow good hygiene practices to protect themselves from exposure to hazardous and 
mixed waste.  The level of PPE that will be required will depend upon the levels of radiological 
and/or chemical contamination that are detected, if any.  Minimum PPE requirements will consist 
of coveralls, steel-toed footwear, and safety glasses or face shields.  If an overhead danger is 
present, a hard hat will be worn.  All workers involved in closure activities will be required to have 
training and medical monitoring.  Contaminated PPE will either be decontaminated or managed 
in compliance with appropriate regulations. 
 
Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from mops and/or rags (e.g., cheesecloth) prior to use will be collected for 
analysis of the applicable parameters listed in Table 9-4 to provide a baseline for decontamination 
verification.  The floor of each container storage area and any walls associated with a container 

                                            
1Use of the term "RCRA-characteristic or -listed wastes" refers to hazardous waste or hazardous constituents 
as defined in 20 NMAC 4.1, Subpart II, Part 261, revised November 1, 1995. 
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storage area will then be wiped down with a wash-water solution using mops and/or rags to 
minimize the amount of liquid waste generated as a result of decontamination activities. 
 
Any collected wash water (i.e., wash water squeezed from the mops/rags) will be transferred to 
appropriate containers, sampled, and analyzed for the applicable parameters in Table 9-4.  The 
wash cycles will continue until the container storage areas and associated walls (if applicable) 
have been cleaned to established levels (see Section 9.2.6).  (One additional sample of clean 
wash-water solution squeezed from mops and/or rags prior to use will be collected for each 
additional washdown event.)  The used wash water will be managed appropriately in accordance 
with LANL policy. 
 
It is anticipated that Area 6 will remain an active mixed waste management unit until facility 
closure and that the area will be decontaminated in the manner described above.  If ALARA 
considerations preclude decontaminating the area in the aforementioned manner, alternative 
measures will be initiated, as necessary, to ensure that the area is closed in a manner consistent 
with ALARA requirements and the intent of the closure regulations contained herein. 
 
The outdoor container storage pad located near TA-55-4 will be washed down with a wash-water 
solution.  Portable berms or other containment structures will be used to collect the wash water 
from the pad.  Before the first washdown, a sample of clean wash-water solution will be collected 
and analyzed for the applicable parameters listed in Table 9-4 to provide a baseline for 
decontamination verification.  The used wash water will also be collected, transferred to approved 
containers, and sampled and analyzed for the applicable parameters in Table 9-4.  The used 
wash water will be managed appropriately in accordance with LANL policy. 
 
Used wash water samples from the outdoor container storage pad may exhibit anomalously high 
levels of organic compounds due to leaching of the asphaltic concrete pad materials during 
washdown.  If this is the case, record reviews (e.g., manufacturer's specifications or Material 
Safety Data Sheets) and additional analyses may be performed to determine if leaching of organic 
constituents from the pad contributed to the organic compound concentration in the used wash 
water.  If this additional evaluation confirms the asphaltic concrete materials as the source of 
contamination, baseline concentrations for clean wash water will be adjusted accordingly.  The 
pad area may undergo up to two wash cycles.  If decontamination verification cannot be 
demonstrated after two wash cycles, the asphaltic concrete material will be removed from the site 
and managed as appropriate for the waste type. 
 
Soil sampling will be conducted as part of the closure activities for the container storage pad 
located near TA-55-4 to determine if contaminants have migrated from this container storage 
area.  After pad washdown activities are completed, a statistically representative number of soil 
samples will be collected from the soil surrounding the asphaltic concrete pad.  Samples will be 
collected six inches from the pad's edge to a depth of six inches and equally spaced to cover the 
pad's entire perimeter.  Samples will be analyzed for the applicable parameters listed in 
Table 9-4.  If contamination is found in any of the soil samples as a result of container storage 
activities, the contaminated soil will be removed to statistically significant levels based on 
concentrations in the background soil samples, if appropriate.  If the data comparison shows that 
surface and near-surface soil are contaminated as a result of activities other than container 
storage activities, the contamination will be addressed when the site undergoes corrective actions 
pursuant to conditions in Module VIII of LANL's HWF Permit. 
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9.2.5Decontamination Equipment 
Prior to use, all reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will be collected and analyzed in accordance with 
QA/QC procedures (see Section 9.1.8).  Reusable protective clothing, tools, and equipment used 
during closure activities will be scraped as necessary to remove any residue and cleaned with a 
wash-water solution.  Residue and disposable or reusable equipment that cannot be 
decontaminated will be containerized and managed appropriately at an approved on-site facility, 
depending on the regulated components present.  Used wash water will be collected and 
analyzed for the applicable parameters listed in Table 9-4.  The used wash water will be 
managed appropriately in accordance with LANL policy. 
 
9.2.6Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that hazardous and mixed waste 
residue is not present at any container storage area after closure.  Two samples of clean 
wash-water solution squeezed from mops and/or rags prior to use will be collected before initial 
washdown of the container storage areas.  The samples will be analyzed for applicable 
parameters listed in Table 9-4 to provide baseline data for decontamination verification.  
Analytical procedures will conform to methods found in SW-846.  Used wash-water solutions will 
also be analyzed for the applicable parameters listed in Table 9-4.  Wash-water solutions will be 
considered contaminated if the used wash-water solution shows a significant increase (i.e., 
determined using statistical methods defined in SW-846) in the analytical parameters over the 
clean wash-water solution.  If subsequent washdowns are deemed necessary, an additional 
sample of clean wash-water solution squeezed from mops and/or rags prior to use will be taken 
for each additional washdown event. 
 
Successful decontamination meets one of the following criteria: 
 
•No detectable hazardous waste or constituents from container storage activities are found in the 

final sample 
 
•Detectable hazardous waste or constituents from container storage activities in the final sample 

are removed to statistically significant levels based on baseline concentrations in the 
clean wash water or established background soil data 

 
•Detectable hazardous waste or constituents from container storage activities in the final sample 

are at or below levels agreed upon with the NMED. 
 
If hazardous waste or constituent concentrations from container storage activities do not 
significantly decrease after several washdowns, LANL will amend this closure plan to address 
appropriate closure procedures or post-closure care requirements pursuant to 20 NMAC 4.1, 
Subpart V, 264.117 through 264.120, revised November 1, 1995. 
 
9.3CLOSURE PROCEDURES FOR THE STORAGE TANK SYSTEMS [20 NMAC 4.1, Subpart V, 

264.112] 
There are two storage tank systems with a combined total of 6 tanks used for storing TRU liquid 
mixed waste solutions in Room 401 of TA-55-4 (TA-55-4-401).  One of these storage tank 
systems is glovebox GB-438 and ancillary equipment, which collectively comprise the "evaporator 
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glovebox storage tank system."  The remaining five storage tanks, constructed of stainless steel, 
are associated with the cementation unit in TA-55-4-401 and are located adjacent to that unit.  
These five stainless-steel tanks and ancillary equipment comprise the "cementation unit storage 
tank system."  Detailed descriptions of these storage tank systems are provided in Section 4.3 of 
this permit application. 
 
9.3.1Estimate of Maximum Waste in Storage 
The maximum inventory of TRU liquid mixed waste that may be stored in both storage tank 
systems in TA-55-4-401 at any time is 460 gal. 
 
9.3.2Description of Waste 
TRU liquid mixed waste stored in the storage tank systems in TA-55-4-401 is generated from 
R&D activities and processing and recovery operations.  This TRU mixed waste stream is 
classified as such because RCRA-characteristic waste 2 is or may be present, along with a 
radioactive component.  Information on the hazardous component of this waste is provided in 
Section 3.0 of this permit application. 
 
9.3.3Removal of Waste 
Prior to the initiation of closure activities, TRU liquid mixed waste remaining in the storage tank 
systems will be discharged into the cementation unit and handled according to current 
waste-specific standard operating procedures (SOP). 
 
9.3.4Closure Procedures and Decontamination 
Before proceeding with any closure activities, the TRU liquid mixed waste storage tank systems 
will be surveyed to determine the extent of radiological contamination.  PPE and monitoring 
requirements will be determined by ESH-1 and ESH-5 following an inspection.  Radiation and 
chemical monitoring will occur throughout closure activities.  Mixed waste sampling conducted 
during closure and decontamination will be done in accordance with QA/QC procedures (see 
Section 9.1.8). 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and follow good hygiene practices to protect themselves from exposure to TRU liquid mixed 
waste.  The level of PPE that will be required will depend upon the levels of radiological and/or 
chemical contamination.  Minimum PPE requirements will consist of coveralls, steel-toed 
footwear, and safety glasses or face shields.  If an overhead danger is present, a hard hat will be 
worn.  All workers involved in closure activities will be required to have training and medical 
monitoring.  Contaminated PPE will either be decontaminated or managed in compliance with 
appropriate regulations. 
 
All ancillary equipment (i.e., all related components except the glovebox) associated with the 
evaporator glovebox storage tank system will be flushed with water to rinse out possible 
hazardous waste and hazardous constituents.  The rinse water will be collected, analyzed, and 
managed appropriately for the waste type.  Once the ancillary components of the tank system 
have been flushed, they will be removed, dismantled, packaged, and managed as TRU waste in 
accordance with TA-55 TRU waste-specific SOPs.  The dismantled, packaged components may 

                                            
2Refer to Footnote 1. 
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be temporarily stored on site at TA-55; however, they will ultimately be transported to an approved 
on-site facility. 
 
Glovebox GB-438 will be decontaminated using the following decontamination procedures.  
Before decontamination activities begin, two samples of clean water and detergent (wash water) 
solution squeezed from rags prior to use will be collected for analysis of the applicable parameters 
listed in Table 9-4 to provide a baseline for decontamination verification.  All of the interior 
surfaces of the glovebox will be wiped down with a wash-water solution using rags to minimize the 
amount of liquid waste generated as a result of decontamination activities. 
 
Wash water collected in the glovebox will be analyzed for the applicable parameters listed in 
Table 9-4.  The wash cycles will continue until the inside of the glovebox has been cleaned to 
established levels (see Section 9.3.6).  (One additional sample of clean wash-water solution 
squeezed from rags prior to use will be collected for each additional washdown event.)  The 
glovebox will then be used in another process at TA-55 or will be dismantled, packaged, and 
managed as TRU waste.  The used wash water will be managed appropriately in accordance 
with LANL policy. 
 
The cementation unit storage tank system will be flushed with water to remove hazardous waste 
residues.  The rinse water will be collected, analyzed, and subsequently managed appropriately 
for the waste type.  Once the flushing is complete and liquids (to the extent practicable) are 
removed from this tank system, dismantling will begin.  Once dismantled, the various 
components of the tank system will be packaged and managed as TRU waste in accordance 
TA-55 TRU waste-specific SOPs.  The dismantled, packaged components may be temporarily 
stored on site at TA-55 but will ultimately be transported to an approved on-site facility.   
 
Random swipe samples from the floor areas and wall(s) adjacent to each storage tank system  
will be collected and analyzed for the applicable parameters in Table 9-4.  If decontamination 
measures are deemed necessary based on the analytical results, the following procedures will be 
initiated. 
 
Before the first washdown, two samples of clean wash water squeezed from mops and/or rags 
prior to use will be collected and analyzed for the applicable parameters listed in Table 9-4 to 
provide a baseline for decontamination verification.  The floor area and wall(s) in the immediate 
vicinity of each storage tank system  will be scrubbed down using the least amount of wash water 
possible.  The used wash water will be squeezed from the mops and rags and collected.  
Following the washdown event, the used wash water will be transferred to appropriate containers 
and analyzed for the applicable parameters listed in Table 9-4.  The wash cycles will continue 
until the floor area and wall(s) adjacent to each storage tank system in TA-55-4-401 have been 
cleaned to established levels (see Section 9.3.6).  (One additional sample of clean wash-water 
solution squeezed from mops and/or rags prior to use will be collected for each additional 
washdown event.)  The wash water will be managed appropriately in accordance with LANL 
policy. 
 
9.3.5Decontamination Equipment 
Prior to use, all reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will then be collected and analyzed in accordance with 
QA/QC procedures (see Section 9.1.8).  Following decontamination activities, reusable protective 
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clothing, tools, and equipment used during closure activities will be scraped as necessary to 
remove any residue and cleaned with a wash-water solution.  Residue and disposable or 
reusable equipment that cannot be decontaminated will be containerized and managed 
appropriately at an approved on-site facility, depending on the regulated components present.  
Used wash water will be collected and analyzed for the applicable parameters listed in Table 9-4.  
The used wash water will be managed appropriately in accordance with LANL policy. 
 
9.3.6Decontamination Verification 
Sufficient sampling and analysis will be required to demonstrate that, after closure, the hazardous 
component of TRU mixed waste residue is not present within glovebox GB-438, on the floor area 
under the storage tank systems, or on the wall(s) adjacent to the storage tank systems (if 
necessary).  Two samples of clean wash-water solution squeezed from mops and/or rags prior to 
use will be collected before initial washdowns of the glovebox, the floor area, and/or the wall(s).  
The samples will be analyzed for the applicable parameters listed in Table 9-4 to provide baseline 
data for decontamination verification.  Analytical procedures will conform to methods found in 
SW-846.  Used wash-water solutions will also be analyzed for the applicable parameters listed in 
Table 9-4.  Wash-water solutions will be considered contaminated if the used wash-water 
solution shows a significant increase (i.e., determined using statistical methods defined in 
SW-846) in the analytical parameters over the clean wash-water solution.  If subsequent 
washdowns are deemed necessary, an additional sample of clean wash-water solution will be 
taken for each additional washdown event. 
 
Successful decontamination meets one of the following criteria: 
 
•No detectable hazardous waste or constituents from tank storage activities are found in the final 

sample 
 
•Detectable hazardous waste or constituents from tank storage activities in the final sample are 

removed to statistically significant levels based on baseline concentrations in the 
clean wash water 

 
•Detectable hazardous waste or constituents from tank storage activities in the final sample are at 

or below levels agreed upon with the NMED. 
 
If hazardous waste or constituent concentrations from tank storage activities do not significantly 
decrease after several washdowns, LANL will amend this closure plan to address appropriate 
closure procedures or post-closure care requirements pursuant to 20 NMAC 4.1, Subpart V, 
264.117 through 264.120, revised November 1, 1995. 
 
9.4CLOSURE PROCEDURES FOR THE CEMENTATION UNIT [20 NMAC 4.1, Subpart V, 

264.112] 
The cementation unit is located in TA-55-4-401 within glovebox GB-454.  TRU solid and liquid 
mixed wastes are treated by solidification in this unit.  A detailed description of this unit is 
provided in Section 4.5 of this permit application. 
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9.4.1Estimate of Maximum Waste Capacity of the Cementation Unit 
The maximum inventory of TRU solid and liquid mixed waste that may be contained in the 
cementation unit at any time is estimated at 110 gal.  This capacity differs from the capacity listed 
in Revision 1.0 of the TA-55 Part A permit application (LANL, 1996) as the latter is designated in 
gal/day. 
 
9.4.2Description of Waste 
TRU mixed waste treated in the cementation unit by solidification at TA-55-4 is generated 
primarily from R&D activities and processing and recovery operations.  TRU mixed waste is 
classified as such because RCRA-characteristic waste 3 is or may be present, along with a 
radioactive component.  Information on the hazardous component of this waste is provided in 
Section 3.0 of this permit application. 
 
9.4.3Removal of Waste 
Prior to the initiation of closure activities, any TRU solid and liquid mixed waste remaining in the 
cementation unit will be solidified using TA-55 TRU waste-specific SOPs.  Once the TRU mixed 
waste has been treated, the drum(s) of solidified TRU mixed waste will then be removed with a 
forklift.  All containers will be placed onto flatbed trucks or trailers for transport.  All appropriate 
shipping papers will accompany the wastes during transport.  Containers holding regulated 
hazardous/mixed wastes will be moved to an approved on-site facility or an off-site disposal 
facility, if available. 
 
9.4.4Closure Procedures and Decontamination 
To the extent possible, all contaminated structures and equipment associated with the 
cementation unit will be decontaminated (if necessary).  The drums containing the solidified (i.e., 
cemented) waste will be removed from the unit and managed as TRU mixed waste.  The 
cementation unit mixer impeller and pH column will be disconnected, packaged, and managed as 
TRU waste.  Water, which is added to the cement during solidification, will be the last substance 
flowing through the pH column thereby rinsing the column of any hazardous waste residues.  All 
TRU waste will be visually examined by Nuclear Materials Technology (NMT) waste management 
personnel and must be certified to meet the Waste Isolation Pilot Plant (WIPP) waste acceptance 
criteria.  All remaining equipment associated with the cementation unit will be removed and 
dismantled.  This D&D waste will then be managed and packaged in accordance with TRU 
waste-specific SOPs and subsequently stored at an appropriate on-site facility. 
 
Before proceeding with any closure activities, the TRU mixed waste cementation unit will be 
surveyed to determine the extent of radiological contamination.  PPE and monitoring 
requirements will be determined by ESH-1 and ESH-5 following an inspection.  Radiation and 
chemical monitoring will occur throughout closure activities.  All sampling conducted during 
closure and decontamination will be done in accordance with QA/QC procedures (see 
Section 9.1.8). 
 
Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1 and ESH-5, 
and will follow good hygiene practices to protect themselves from exposure to TRU mixed waste.  
                                            
3Refer to Footnote 1. 
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The level of PPE that will be required will depend upon the levels of radiological and/or chemical 
contamination that are detected, if any.  Minimum PPE requirements will consist of coveralls, 
steel-toed footwear, and safety glasses or face shields.  If an overhead danger is present, a hard 
hat will be worn.  All workers involved in closure activities will be required to have training and 
medical monitoring.  Contaminated PPE will either be decontaminated or managed in compliance 
with appropriate regulations. 
 
Because personnel dismantling the cementation unit will be working through a glovebox, 
decontamination of the walls and the floor area under the glovebox within TA-55-4-401 is not 
anticipated.  However, personnel will follow specific glovebox maintenance and operation SOPs 
in case there is an accidental breach in any glovebox component. 
 
Glovebox GB-454 will either be decontaminated, if possible, or dismantled, depending on the 
anticipated use of the glovebox at closure.  If NMT personnel determine that decontamination of 
glovebox GB-454 is a viable option, the following decontamination procedures will be initiated. 
 
Before decontamination activities begin, any visible material (e.g., cement, scraps) in the glovebox 
will be removed to the extent practicable and managed as TRU mixed waste.  Two samples of 
clean water and detergent (wash water) solution squeezed from rags prior to use will be collected 
for analysis of the applicable parameters listed in Table 9-4 to provide a baseline for 
decontamination verification.  All of the interior surfaces of the glovebox will be wiped down with 
wash-water solution using rags to minimize the amount of liquid waste generated as a result of 
decontamination activities. 
 
Wash water collected in the glovebox will be analyzed for the applicable parameters listed in 
Table 9-4.  The wash cycles will continue until the inside of the glovebox has been cleaned to 
established levels (see Section 9.4.6).  (One additional sample of clean wash-water solution 
squeezed from rags prior to use will be collected for each additional washdown event.)  The used 
wash water will be managed appropriately in accordance with LANL policy. 
 
9.4.5Decontamination Equipment 
Prior to use, all reusable decontamination equipment will be rinsed with distilled water.  
Decontamination equipment rinsate blanks will then be collected and analyzed in accordance with 
QA/QC procedures (see Section 9.1.8).  Reusable protective clothing, tools, and equipment used 
during closure activities will be scraped as necessary to remove any residue and cleaned with a 
wash water solution.  Residue and disposable or reusable equipment that cannot be 
decontaminated will be containerized and managed appropriately at an approved on-site facility, 
depending on the regulated components present.  Used wash water will be collected and 
analyzed for the applicable parameters listed in Table 9-4.  The used wash water will be 
managed appropriately in accordance with LANL policy. 
 
9.4.6Decontamination Verification 
If NMT personnel determine that decontamination of glovebox GB-454 is a viable option, sufficient 
sampling and analysis will be required to demonstrate that the hazardous component of TRU 
mixed waste residue is not present within the glovebox after closure.  Two samples of clean 
wash-water solution squeezed from rags prior to use will be collected before initial washdowns of 
the glovebox and any equipment associated with the cementation unit (if necessary).  The 
samples will be analyzed for the applicable parameters listed in Table 9-4 to provide baseline data 
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for decontamination verification.  Analytical procedures will conform to methods found in SW-846. 
 Used wash-water solutions will also be analyzed for the applicable parameters listed in Table 9-4. 
 Wash-water solutions will be considered contaminated if the used wash-water solution shows a 
significant increase (i.e., determined using statistical methods defined in SW-846) in the analytical 
parameters over the clean wash-water solution.  If subsequent washdowns are deemed 
necessary, an additional sample of clean wash-water solution squeezed from rags prior to use will 
be taken for each additional washdown event. 
 
Successful decontamination meets one of the following criteria: 
 
•No detectable hazardous waste or constituents from treatment activities are found in the final 

sample 
 
•Detectable hazardous waste or constituents from treatment activities in the final sample are 

removed to statistically significant levels based on baseline concentrations in the 
clean wash water 

 
•Detectable hazardous waste or constituents from treatment activities in the final sample are at or 

below levels agreed upon with the NMED. 
 
If hazardous waste or constituent concentrations from treatment activities do not significantly 
decrease after several washdowns, LANL will amend this closure plan to address appropriate 
closure procedures or post-closure care requirements pursuant to 20 NMAC 4.1, Subpart V, 
264.117 through 264.120, revised November 1, 1995. 
 
9.5SAMPLING AND ANALYTICAL PROCEDURES [20 NMAC 4.1, Subpart V, 264.112(b)(4)] 
The following sections describe procedures and methods for sampling, analysis, and 
documentation applicable to closure activities.  While the procedures and methods are specific, 
other applicable procedures or methods given in SW-846 may be used if conditions or experience 
show the alternate method to be more appropriate.  All sampling and analytical procedures 
actually used will be annotated in the final closure report.  Sampling will be conducted in 
accordance with procedures given in SW-846 (for chemical analyses) and in accordance with 
LANL's Inorganic Trace Analysis Group (CST-9) procedures (for radiological analyses). 
 
9.5.1Soil and Sediment Sampling 
Soil samples will only be collected in the vicinity of the hazardous and mixed waste container 
storage pad located near TA-55-4.  All other hazardous and mixed waste units are contained 
within buildings that will prevent migration of treated or stored liquid or solid waste to soil.  As 
discussed in Section 9.2.4, soil samples will be collected from soil surrounding the container 
storage pad to determine if contaminants have migrated from the pad. 
 
9.5.1.1Sampling Procedures 
The sampling procedures outlined below will be used to obtain samples to determine the amount 
of hazardous constituents (if any) in soil in the vicinity of the container storage pad near TA-55-4.  
Soil samples will be collected from a depth of six inches with a trowel or scoop or with a 
Veihmeyer soil sampler.  Sampling procedures will be performed as follows: 
 
•Trowel or Scoop 
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–Take small, equal portions of sample from the surface or near the surface of the material to be 
sampled 

 
–Combine the samples in a container appropriate for the required analysis 
 
–Cap the container, attach a label and seal, and preserve as required (see Table 9-5).  Record in 

the field logbook, and complete the sample analysis request sheet and 
chain-of-custody form.  Deliver the samples to CST-9 for radiological screening 
and to the laboratory for analysis. 

 
•Veihmeyer Sampler 
–Assemble the sampler by screwing in the tip and the drive head on the sampling tube 
 
–Insert the tapered handle (drive guide) of the drive hammer through the drive head 
 
–Place the sampler in a perpendicular position on the soil to be sampled 
 
–With the left hand holding the tube, drive the sampler into the soil to the desired sampling depth 

by pounding the drive head with the drive hammer (do not drive the tube further 
than the tip of the hammer's drive guide) 

 
–Record the length of the tube that penetrated the material 
 
–Move the drive hammer onto the drive head (in this position, the hammer serves as a handle for 

the sampler) 
 
–Rotate the sampler at least two revolutions to shear off the sample at the bottom 
 
–Lower the sampler handle (hammer) until it just clears the two ear-like protrusions on the drive 

head and rotate about 90 degrees 
 
–Withdraw the sampler from the material by pulling the handle (hammer) upwards (when the 

sampler cannot be withdrawn by hand, as in deep soil sampling, use a puller 
jack and grip) 

 
–Dislodge the hammer from the sampler, turn the sampler tube upside down, tap the head gently 

against the hammer, and carefully recover the sample from the tube 
 
–Store the sample in an appropriate sample container (see Table 9-5) 
 
–Label the sample, affix the seals, preserve as required, record in the field logbook, complete the 

sample analysis request sheet and chain-of-custody form, and deliver the 
samples to CST-9 for radiological screening and to the laboratory for analysis. 

 
9.5.1.2Cleaning of Samplers 
To prevent cross contamination, it is important to clean the samplers after each sample is 
collected.  An unused, disposable sampler may be presumed clean if still in a factory-sealed 
wrapper.  Unsealed samplers will be cleaned prior to use.  Samplers will be washed with a 
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detergent and water solution, rinsed several times with tap water, rinsed with distilled water, 
drained of excess water, and air-dried or wiped dry. 
 
9.5.2Liquid Sampling 
A composite liquid waste sampler (COLIWASA) or similar device will be used to sample unused 
wash-water solutions before decontamination begins in order to determine baseline parameters.  
It will also be used to sample the wash water used for cleaning structures and equipment.  As an 
alternative to the COLIWASA, glass tubes may be used to sample liquids.  The primary 
advantage in using a glass tube is that the tube will be disposed of appropriately after each 
sample is collected, thus eliminating the potential for cross contamination. 
 
9.5.2.1Sampling Procedure 
Liquid sampling with a COLIWASA will be performed as follows: 
 
•Ensure that the COLIWASA is clean 
 
•Assemble the COLIWASA 
 
•Check that the sampler is functioning properly (adjust the locking mechanism, if necessary, to 

make sure the neoprene rubber stopper provides a tight closure) 
 
•Wear necessary PPE and observe required sampling precautions 
 
•Put the sampler in the open position by placing the stopper-rod handle in the T-position and 

pushing the rod down until the handle sits against the sampler's locking block 
 
•Slowly lower the COLIWASA into the liquid at a rate that permits the level of the liquid inside and 

outside the sampler tube to be about the same (if the level of the liquid in the 
sampler tube is lower than that outside the sampler, the sampling rate is too fast and 
will result in a nonrepresentative sample) 

 
•When the sampler stopper reaches the bottom of the liquid container, push the sampler tube 

downward against the stopper to close the sampler 
 
 •Lock the sampler in the closed position by turning the T-handle until it is upright and 

one end rests tightly on the locking block 
 
•Slowly withdraw the sampler from the container with one hand, while wiping the sampler tube 

with a disposable cloth with the other hand 
 
•Carefully discharge the sample into a sample container by slowly pulling the lower end of the 

T-handle away from the locking block, while the lower end of the sampler is 
positioned in the sample container 

 
•Preserve as required (see Table 9-6), cap the container, attach a label and seal, place 

immediately in an insulated container with ice (if required), record in the field 
logbook, and complete the sample analysis request sheet and chain-of-custody form 
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•Unscrew the T-handle of the sampler and disengage the locking block 
 
 •Clean the sampler on site and store used rags in plastic bags for subsequent disposal or 

store the contaminated parts of the sampler in a plastic storage tube or bag for 
subsequent cleaning. 

 
9.5.2.2Cleaning of Samplers 
The sampler must be clean before use.  An unused, disposable sampler may be presumed clean 
if still in a factory-sealed wrapper.  Unsealed samplers will be cleaned prior to use.  Samplers will 
be washed with a detergent and water solution, rinsed several times with tap water, rinsed with 
distilled water, drained of excess water, and air-dried or wiped dry.  A necessary piece of 
equipment for cleaning the tube of the COLIWASA is a bottle brush that fits tightly inside the 
diameter of the tube.  The brush is connected to a rod of sufficient length to reach the entire 
length of the sampler tube.  To prevent cross contamination, it is important to clean the samplers 
after each sample is collected.  Clean samplers should be stored in clean polyethylene plastic 
tubes or bags in a clean and protected area. 
 
9.5.3Sample Handling and Documentation 
Samples will be analyzed either at LANL or at a commercial laboratory.  In either case, each 
sample will be labeled, sealed, and accompanied by a chain-of-custody and sample analysis 
request form.  The chain-of-custody form is necessary to trace sample possession from the time 
of collection to the time of analysis and must accompany every sample.  The original record 
accompanies shipment; the copy is retained by LANL.  If samples are analyzed at LANL, the 
original will be maintained by LANL.  The request for analysis form has two parts:  field and 
laboratory.  The field portion of this form must be completed by the person collecting the sample 
and include most of the pertinent information noted in the logbook.  The laboratory portion is 
intended to be completed by the analytical laboratory personnel when the sample is received.  
The analytical laboratory retains the original record and sends a copy to LANL. 
 
Sample containers appropriate for the requested analyses will be used for all samples.  Sample 
containers, preservation, and holding times will conform to those specified in SW-846 for the 
corresponding analyses.  Samples will be taken, placed in bottles, sealed, and tagged.  Sample 
container surfaces will be screened for radiological contamination and decontaminated, if 
necessary.  Sample containers will then be immediately packed in vermiculite, sawdust, or if 
refrigeration is required, an insulated container with ice.  Recommended sample containers, 
preservation, and holding times are presented in Tables 9-5 and 9-6. 
 
The sample container must be sealed with a gummed-paper seal attached to the container in 
such a way that the seal must be broken in order to open the container.  The seal and sample tag 
must be completed with a waterproof pen.  A sample label is necessary to prevent 
misidentification of samples and should include, if applicable, the grid number referenced to 
positions staked on the site perimeter.  The sample label must be completed to include the 
project name, sample number, collection date/time, collector's name, sample location, sample 
media description, preservative, and analysis requested.  In the case of soil sampling, field 
information shall include observations such as the soil texture and surface appearance, ambient 
temperature and cloud cover at time of sampling, and precipitation conditions 24 hours before 
sampling. 
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A field logbook will be kept and will contain all information pertinent to field surveys and sampling.  
The logbook shall have bound and consecutively numbered pages in 8.5- by 11-inch format.  
Minimum entries should include: 
 
•Purpose of sample (routine sampling, special sampling) 
 
•Location of sampling (coordinates referenced to staked field points, if soil sample) 
 
•Name and business address of person making log entry 
 
•Type of process producing waste 
 
•Number and volume of sample 
 
•Description of each sampling location, sampling methodology, equipment used, etc. 
 
•Date and time of sample collection 
 
•Sample destination and transporter's name (e.g., name of laboratory, United Parcel Service, etc.) 
 
•Map or photograph of the sampling site, if any 
 
•Field observations, if applicable (e.g., ambient temperature, sky conditions, past 24-hour 

precipitation) 
 
•Field measurements, if applicable (e.g., pH, conductivity) 
 
•Collector's sample identification number(s) 
 
•Signature of person responsible for the log entry. 
 
Because sampling situations vary widely, no specific rule can be given as to the extent of 
information that must be entered in the logbook.  It is recommended, however, to record sufficient 
information so that someone can reconstruct the sampling situation without relying on the 
collector's memory. 
 
9.5.4Analytical Procedures 
All sample analyses will be conducted using methods prescribed in SW-846, including those for 
QA/QC.  Target detection limits, analytical methods, and instrumentation for metals and organics 
analyses are presented in Tables 9-7 and 9-8, respectively. 
 
9.5.5Field and Laboratory QA/QC 
Field QC activities will include collection of the following QC samples: duplicate samples, trip 
blanks, field blanks, and equipment rinsate blanks.  Field QC samples are summarized in 
Table 9-9. 
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Duplicate samples are two or more samples collected simultaneously into separate containers 
from the same source under identical conditions.  Acceptance limits for field duplicate analyses 
are 0 to 20 relative percent difference per analyte.  Frequency of duplicate samples will be 1 in 20 
samples or 1 per day if less than 20 samples are collected.  Blank samples will include trip 
blanks, field blanks, and equipment rinsate blanks.  A trip blank is a sample container filled with 
organic-free deionized water.  The filled container is taken to the sampling site, remains 
unopened, and then is shipped to the analytical laboratory along with the samples.  A trip blank is 
submitted whenever samples are collected for volatile organic compounds analysis.  A field blank 
is a sample collected to assess the ambient conditions at the sampling site.  It consists of a 
sample of organic-free deionized water poured into a sample container under normal sampling 
conditions.  An equipment rinsate blank is collected to assess the cleanliness of sampling 
equipment.  The equipment is cleaned according to the procedures described in Sections 9.5.1.2 
and 9.5.2.2, then organic-free deionized water is poured over the decontaminated equipment's 
sampling surface and collected in a sample container.  Frequency of blank samples will be 1 in 
20 samples or 1 per day if less than 20 samples are collected.  Blank samples and duplicate 
samples of liquid, soil, and sediment will be analyzed for the same parameters as the closure 
samples.  Samples will be provided with unique identification numbers that do not indicate to the 
laboratory that the samples are for QA/QC purposes. 
 
Instrument calibration and maintenance are field activities subject to QC procedures.  Field 
equipment requiring calibration will be limited to radioactivity detection devices and chemical 
monitoring equipment.  Radiation detection and organic vapor monitoring equipment are the 
responsibility of field personnel and will be calibrated and maintained using the manufacturer's 
instructions and appropriate SOPs. 
 
The analytical laboratory shall operate under a quality assurance program plan (QAPP) which 
meets the requirements in SW-846.  QC procedures in the analytical laboratory are guided by the 
laboratory's QAPP.  In the laboratory, QC samples are required to establish the accuracy and 
precision of the analytical data in order to determine the quality of the data.  Laboratory QC 
procedures are summarized in Table 9-10. 
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 Table 9-1 
  
 Closure Schedule for the Container Storage Areas at Technical Area 55 
 

Activity Maximum Time Requireda 

Let contract request for proposals -90 Days 

Notify the New Mexico Environment Department (NMED) -45 Days 

Receive proposals -30 Days 

Select contractor and award contract -10 Days 

Receipt of final waste Day 0 

Removal of final waste volume Day 30 

Perform washdown of walls adjacent to container storage areas (CSA) 
and collect samples from rinse water 

Day 40 

Perform washdown of CSA floors and the outside CSA pad and collect 
samples from rinse water 

Day 45 

Receive analyses on samples of rinse water used to wash down the walls Day 70 

Receive analyses on samples of rinse water used to wash down the CSA 
floors and outside pad 

Day 75 

Perform additional washdown (if necessary) Day 100 

Perform additional sampling (if necessary) Day 100 

Receive analyses on samples from additional sampling Day 130 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 

Day 145 

Verify decontamination  Day 150 

Submit final report to the NMED Day 180 
 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously. 
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 Table 9-2 
  
 Closure Schedule for the Storage Tank Systems at Technical Area 55 
 

Activity Maximum Time Requireda 

Let contract request for proposals -90 Days 

Notify the New Mexico Environment Department (NMED) -45 Days 

Receive proposals -30 Days 

Select contractor and award contract -10 Days 

Treatment of final volume of waste Day 0 

Removal of final waste volume Day 5 

Flush tank systems and collect rinse water Day 10 

Sample rinse water from the tank systems Day 10 

Perform washdown of glovebox GB-438 and collect samples from rinse 
water 

Day 15 

Perform washdown of walls adjacent to the storage tank systems and the 
floor areas under these tank systems and collect samples from rinse 
water 

Day 20 

Receive analyses on samples of tank rinse water Day 40 

Receive analyses on samples of rinse water used to wash down glovebox Day 45 

Receive analyses on samples collected from washdown of the walls and 
floor areas associated with the storage tank systems 

Day 50 

Perform additional washdown (if necessary) Day 80 

Perform additional sampling (if necessary) Day 80 

Receive analyses on samples from additional sampling Day 110 

Equipment disassembly Day 130 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 

Day 145 

Verify decontamination  Day 150 

Submit final report to the NMED Day 180 
 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously. 
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 Table 9-3 
  
 Closure Schedule for the Cementation Unit at Technical Area 55 
 

Activity Maximum Time Requireda 

Let contract request for proposals -90 Days 

Notify the New Mexico Environment Department (NMED) -45 Days 

Receive proposals -30 Days 

Select contractor and award contract -10 Days 

Treatment and removal of final waste volume Day 5 

Perform washdown of glovebox GB-454 and collect samples from rinse 
water 

Day 15 

Receive analyses on samples from rinse water used to wash down 
glovebox 

Day 45 

Perform additional washdown (if necessary) Day 50 

Perform additional sampling (if necessary) Day 50 

Receive analyses on samples from additional sampling Day 80 

Equipment disassembly Day 100 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 

Day 110 

Verify decontamination  Day 125 

Submit final report to the NMED Day 180 
 
aThe schedule above indicates calendar days from the beginning by which activities will be completed.  

Some activities may be conducted simultaneously. 
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 Table 9-4 
 
 Analytical Parameters and Test Methodsa for Technical Area 55 
 Container Storage Areas, Storage Tank Systems, and Cementation Unit 
 

Parameter Test Method Referenceb 

Ignitability Pensky-Martens closed-cup method (L) SW1010 
(L, S) ASTM D93-80 

Reactivity Test method to determine hydrogen cyanide 
released from waste 
Test method to determine hydrogen sulfide 
released from waste 

(L, S) SW, Section 7.3 

Corrosivity Electrometric (pH of aqueous solution) (L) SW9040B 

Toxicity characteristic Toxicity characteristic leaching procedure (TCLP) extraction (L, S) SW1311 

Metals: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

Graphite furnace atomic absorption (AA) spectroscopy, 
gaseous hydride AA, or direct aspiration AA 
 
 
 
 
 
 
Manual cold-vapor technique 

 
(L, S) SW7060A, SW7061A 
(L, S) SW7080A, SW7081 
(L, S) SW7130, SW7131A 
(L, S) SW7190, SW7191 
(L, S) SW7420, SW7421 
(L, S) SW7740, SW7741A 
(L, S) SW7760A, SW7761 
(L) SW7470A, (S) SW7471A 

Volatile organics Gas chromatography (GC)/mass spectrometry (MS) 
GC/MS capillary column technique 

(L, S) SW8240B 
(L, S) SW8260A 

Semivolatile organics GC/MS 
GC/MS capillary column technique 

(L, S) SW8250A 
(L, S) SW8270B 



 
 
 
 
 Table 9-4 (Continued) 
 
 Analytical Parameters and Test Methodsa for Technical Area 55 
 Container Storage Areas, Storage Tank Systems, and Cementation Unit 
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Total metalsc Acid digestion 
Inductively coupled plasma atomic emission spectroscopy 

(L) SW3010A, (S) SW3050A 
(L, S) SW6010A 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Mercury 

 
 
 
 
 
 
 
 
 
 
 
Manual cold-vapor technique 

(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L) SW7470A, (S) SW7471A 

Free liquids Paint Filter Liquids Test (L, S) SW9095 
 
aAt Los Alamos National Laboratory, current analytical capabilities include limited analyses of mixed waste samples.  These analyses include gross 

alpha, beta, and gamma screening. 
b"ASTM" refers to American Society for Testing and Materials standards. 
"SW" refers to U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 
cSee also atomic absorption methods. 
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 Table 9-5 
 
 Sample Containers, Preservation, and Holding Times 
 for Sediment/Soil/Sludge Samples 
 

Analyte Group Container Preservative Holding Timea 

Target compound volatile 
organicsb 

125 milliliter (ml) 
WMc-Gd 

Cool to 4 degrees Celsius (°C) 14 days 

Target compound 
semivolatile organicsb 

250 ml WM-G vial 
with Teflon-lined lid 

Cool to 4°C 14 days from field collection to preparative extraction 
40 days from preparative extraction to determinative analysis 

Target analyte metalsb 
(except mercury and 
hexavalent chromium) 

500 ml 
WM-Pe or G 

None 180 days 

Mercury 500 ml 
WM-P or G 

Cool to 4°C 28 days 

Hexavalent chromium 500 ml 
WM-P or G 

Cool to 4°C Not established - analyze as soon as possible 

Radioactivity screening 120 ml 
G vial 

None Analyze upon receipt 

 
aHolding time information was taken from the U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
bTarget compound volatile and semivolatile organics and target analyte metals are listed by respective test method numbers in U.S. Environmental Protection Agency, 

1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cWM = Wide-mouth 
dG = Glass 
eP = Polyethylene 
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 Table 9-6 
 
 Sample Containers, Preservation, and Holding Times 
 for Liquid Samples 
 

Analyte Group Container Preservative Holding Timea 

Target compound 
volatile organicsb 

2 x 40 milliliter (ml) 
Gc vials with 

Teflon-lined septa 

HCld to pH <2 
Cool to 4 degrees Celsius (°C) 

14 days 

Target compound 
semivolatile organicsb 

4 x 1 liter 
AGe with Teflon-lined lid 

Cool to 4°C 7 days from field collection to preparative extraction 
40 days from preparative extraction to determinative 
analysis 

Target analyte metalsb 
(except mercury and 
hexvalent chromium) 

1 liter 
Pf or G 

HNO3
g to pH <2 180 days 

Mercury 500 ml 
P or G 

HNO3 to pH <2, Cool to 4°C 28 days 

Hexavalent chromium 500 ml 
P or G 

Cool to 4°C 24 hours 

Radioactivity 
screening 

40 ml 
G vial, no septa 

None Analyze upon receipt 

 
aHolding time information was taken from the U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
bTarget compound volatile and semivolatile organics and target analyte metals are listed by respective test method numbers in U.S. Environmental Protection Agency, 

1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cG = Glass 
dHCl = Hydrochloric acid 
eAG = Amber glass 
fP = Polyethylene 
gHNO3 = Nitric acid 
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 Table 9-7 
 
 Target Detection Limits, Analytical Methods, 
 and Instrumentation for Metals Analysis 
 

Analyte Target Detectiona 
Limit (μg/L)b 

EPA SW-846c 
Analytical Method 

Instrumentationd 

Arsenic 10 6010A, 7060A, 7061A ICP, GFAA 

Barium 200 6010A, 7080A, 7081 ICP, FLAA, GFAA 

Beryllium 5 6010A, 7090, 7091 ICP, FLAA, GFAA 

Cadmium 2 6010A, 7130, 7131A ICP, FLAA, GFAA 

Chromium 10 6010A, 7190, 7191 ICP, FLAA, GFAA 

Lead 5 6010A, 7420, 7421 ICP, FLAA, GFAA 

Mercury 0.2 7470A, 7471A CVAA 

Nickel 40 6010A, 7520 ICP, FLAA 

Selenium 5 6010A, 7740, 7741A ICP, GFAA, GHAA 

Silver 10 6010A, 7760A, 7761 ICP, FLAA, GFAA 

Thallium 10 6010A, 7840, 7841 ICP, FLAA, GFAA 
 
aDetection limits listed are for clean water.  Actual detection limits may be higher depending on sample composition and 

matrix type. 
bμg/L = micrograms per liter 
cU.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
dICP = Inductively coupled plasma emission spectroscopy 
GFAA = Graphite furnace atomic absorption spectroscopy 
FLAA = Flame atomic absorption spectroscopy 
CVAA = Cold-vapor atomic absorption spectroscopy 
GHAA = Gaseous hydride atomic absorption spectroscopy 
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 Table 9-8 
 
 Target Detection Limits, Analytical Methods, and Instrumentation 
 for Organics Analysis 
 

Analyte (Group) Target Detection Limitsa EPA SW-846b 
Analytical Method 

Instrumentationc 

Target compound list volatiles + ten tentatively 
identified compounds (TIC) 

10 mg/Ld water 
10-120 mg/kge sediment 

8240B or 8260A GC/MS 

Target compound list semivolatiles + 20 TICs 10 mg/L water 
330-50,000 mg/kg sediment 

8250A or 8270B GC/MS 

 
aDetection limits expressed as practical quantitation limits. 
bU.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
cGC/MS = Gas chromatography/mass spectrometry 
dmg/L = milligrams per liter 
emg/kg = milligrams per kilogram 
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 Table 9-9 
 
 Summary of Field Quality Control Samples 
 

Quality Control 
Sample Type 

Sample 
Matrix 

Applicable 
Analysis 

Frequency Purpose Acceptance 
Criteria 

Correctivea 
Action 

Trip blank Water Volatile organic 
analytes (VOA) 

One per shipping 
cooler containing 
samples to be analyzed 
for VOAs 

Monitor sample 
contamination in field 
and laboratory 

b Advisory--no action 
required 

Field blank Water VOAs, 
semivolatile 
organic analytes 
(SVOA), 
metals, 
radionuclides 

One sample daily per 
analysis (can prepare 
and hold pending 
sample results) 

Monitor field sample 
contamination/air 
contamination 

b Advisory--no action 
required 

Field duplicate Soil/water VOAs, 
SVOAs, 
metals, 
radionuclides 

One for every 20 
samples 

Monitor sample 
variability 

Analytical method 
criteria, if applicable 

Advisory--no action 
required 

Equipment rinsate 
blank 

Water VOAs, 
SVOAs, 
metals, 
radionuclides 

One sample per day 
(can prepare and hold 
pending sample 
results) 

Monitor 
decontamination 
effectiveness and 
sample cross 
contamination 

b Advisory--no action 
required 

 
aU.S. Environmental Protection Agency Functional Guidelines for Data Validation may apply. 
bFor volatile and semivolatile analysis, if blank shows detectable levels of any common laboratory contaminant (e.g., methylene chloride, acetone, 2-butanone, toluene, 

and/or any phthalate ester), sample must exhibit that contaminant at a level 10 times the quantitation limit to be considered detectable.  For all other contaminants, 
sample must exhibit the contaminant at a level 5 times the quantitation level to be considered detectable. 
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 Table 9-10 
 
 Summary of Laboratory Quality Control Proceduresa 
 by Analytical Method 
 

Parameter EPA SW-846b 
Analytical 
Method 

Quality 
Control Check 

Frequency Acceptance 
Criteria 

Corrective 
Action 

Target 
compound 
volatile 
organics 

8240B or 8260A Instrument performance:  
mass calibration/ion 
abundance pattern 

Every 12 hours of analysis 
time 

Per method Repeat until acceptance 
criteria satisfied 

  Initial calibration:  instrument 
sensitivity and linearity of 
response 

Five concentration levels; 
after each instrument 
performance, check prior 
to sample analysis 

Relative response factors 
(RRF) within method limits 

Repeat calibration 

  Continuing calibration Every 12 hours of analysis 
time 

Average RRFs <25 percent 
(%) difference 

Repeat calibration 

  Internal standards All calibration standards, 
samples, and blanks 

Extracted ion current profile 
(EICP); D -50 to +100% 
Retention time shifts 
<0.50 minutes 

Correct malfunction; 
reanalyze sample per 
method criteria 

  Method blank Every 12 hours of analysis 
time 

<5 times quantitation limit for 
methylene chloride, acetone, 
2-butanone; all other 
compounds < or = to 
quantitation limit 

Determine source of 
contamination, and 
document corrective 
action; reextract and 
reanalyze samples 

  System monitoring 
compounds 

Every method blank, 
sample, matrix spike, 
matrix spike duplicate; 
matrix specific, per 
method limits 

Check instrument and 
calculations; reanalyze per 
method criteria 

 



 
 
 
 Table 9-10 (Continued) 
 
 Summary of Laboratory Quality Control Proceduresa 
 by Analytical Method 
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Parameter EPA SW-846b 
Analytical 
Method 

Quality 
Control Check 

Frequency Acceptance 
Criteria 

Corrective 
Action 

Target 
compound 
semivolatile 
organics 

8250A or 8270B Instrument performance:  
mass calibration/ion 
abundance pattern 

Every 12 hours Per method Repeat until acceptance 
criteria satisfied 

  Initial calibration:  instrument 
sensitivity and linearity of 
response 

Five concentration levels.  
After each performance, 
check prior to sample 
analysis 

RRFs within method limits Repeat calibration 

  Continuing calibration Every 12 hours Average RRFs <25% 
difference 

Repeat calibration 

  Internal standards All calibration standards, 
samples and blanks 

EICP D -50 to +100% 
Retention time shifts 
<0.50 minutes 

Correct malfunction; 
reanalyze sample per 
method criteria 

  Method blank Each group of samples of 
similar matrix and 
concentration level (soils) 

<5 times quantitation limit for 
phthalate esters; all other 
compounds < or = to 
quantitation limit 

Determine source of 
contamination; 
document corrective 
action; reextract and 
reanalyze samples 

  Surrogate compounds Each sample, blank Matrix-specific per method 
limits 

Reextract and reanalyze 
per method criteria 

Metals 6010A Surrogate compounds 
Instrument calibration 
Initial/continuing calibration 

Each sample and blank 
daily, or each setup 
after instrument 
calibration, 10% or every 

60 - 150% recovery 
 5% of true value 
10% of true value 

Advisory only--no action 
Repeat calibration; 
correct problem; 
recalibrate and 
reanalyze previous ten 
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 by Analytical Method 
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Parameter EPA SW-846b 
Analytical 
Method 

Quality 
Control Check 

Frequency Acceptance 
Criteria 

Corrective 
Action 

2 hours samples 

  Initial/continuing calibration 
blank 

Every calibration, 10% or 
2 hours 

< contract-required detection 
limits 

Correct problem; 
recalibrate and 
reanalyze all samples 
since last blank 

  Preparation blank Each batch of digested 
samples 

< contract-required detection 
limits 

Redigest and reanalyze 
all associated samples 
per method criteria 

  Interference check sample 
(ICS) 

Each run or twice per 
8-hour shift 

20% of true value Correct problem; 
recalibrate, reanalyze all 
samples since last ICS 

  Duplicate sample analysis Once per field batch per 
matrix 

0 - 20% relative difference 
when < five times detection 
limit; detection limit 
otherwise 

Flag data 

  Laboratory control sample 
(LCS) 

Once per field batch or 
each digest group 

80 - 120% recovery (except 
silver and antimony) 

Correct problem; 
redigest and reanalyze 
all samples since last 
LCS 



 
 
 
 Table 9-10 (Continued) 
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Metals 
(cont'd) 

6010A Serial dilution analysis Once per field batch per 
matrix 

10% original determination Flag data 

  Instrument detection limit Quarterly As determined Not applicable 

  Inter-element corrections Annually As determined Not applicable 

  Linear range analysis Quarterly 5% of true value Reanalyze 
 
aSource:  U.S. Environmental Protection Agency Contract Laboratory Program Statement of Work for Inorganic and Organic Analysis (EPA, 1990).  Not all listed 

procedures may be applicable to SW-846 protocols. 
bU.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
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 10.0  CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 
 
This section describes the solid waste management units (SWMU) that have been identified in 
Technical Area (TA) 55 at Los Alamos National Laboratory (LANL) and is presented to satisfy 
regulatory requirements in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1), Subpart IX, 270.14(d), revised November 1, 1995.  LANL uses the definition of a 
SWMU presented in "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid 
Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515" 
(U.S. Environmental Protection Agency [EPA], 1990; EPA, 1994a), hereinafter referred to as 
Module VIII.  This definition states that SWMUs are "any discernible unit at which solid wastes 
have been placed at any time, irrespective of whether the unit was intended for the management 
of solid or hazardous waste.  Such units include any area at or around a facility at which solid 
wastes have been routinely and systematically released." 
 
10.1SWMU DESCRIPTIONS 
Several types of SWMUs are present within TA-55.  These SWMUs include those identified for 
corrective actions in Module VIII, as modified following a Class III permit modification effective 
May 19, 1994 (Section 10.1.1); SWMUs identified in Revision 1.0 of LANL's "Solid Waste 
Management Units Report," (LANL, 1990) hereinafter referred to as the 1990 SWMU Report 
(Section 10.1.2); and SWMUs that are active hazardous/mixed waste management units, but 
were not identified in the 1990 SWMU Report (Section 10.1.3).  SWMUs identified in Section 
10.1.1 that are also included in the 1990 SWMU Report will not be reiterated in Section 10.1.2.  
TA-55 also contains SWMUs associated with TA-42, which was formerly located within the current 
TA-55 boundary.  From 1951 until 1978, TA-42 was located within a 5,000-square-meter, fenced 
area just to the northeast of the main cluster of buildings currently located at TA-55.  In 1978, all 
structures, debris, and soil contamination associated with TA-42 were removed and taken to 
TA-54 during a decontamination and decommissioning (D&D) project (LANL, 1992). 
 
10.1.1SWMUs Identified for Corrective Actions in Module VIII 
The following are descriptions of the SWMUs at TA-55, including those SWMUs associated with 
the former TA-42, that have been identified for corrective actions in Module VIII.  These 
descriptions were compiled from the "RFI Work Plan for Operable Unit 1129" (LANL, 1992).  Brief 
unit and waste descriptions are also provided in Table 10-1.  Figure 10-1 shows the locations of 
the SWMUs in TA-55. 
 
10.1.1.1 Incinerator Complex 
An incinerator designed to incinerate radionuclide-contaminated waste was located at TA-42.  
Beginning in 1951, the unit was used to incinerate small quantities of low-level radioactive waste 
in a cylindrical combustion chamber.  Because of operational problems, however, the incinerator 
was shut down in 1952 (LANL, 1992).  Part of the building (TA-42-1) was later used as a storage 
decontamination area (see below) and the entire structure was removed in 1978.  The incinerator 
is designated as SWMU No. 42-001(a). 
 
Two holding tanks [SWMU Nos. 42-001(b) and 42-001(c)] were associated with the incinerator at 
TA-42.  The tanks each had a 37,000 gallon (gal) capacity and were connected to the incinerator 
via underground drainlines.  The tanks, which were used to store ash generated during the 
process, were removed during the D&D effort.  The drainlines were filled with asphalt but it 
remains unknown whether they were removed or left in place (LANL, 1992). 
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10.1.1.2Decontamination Areas 
The main floor area of the incinerator building (TA-42-1) was used from 1956 until 1969 to store 
and decontaminate laboratory equipment that was contaminated with radionuclides and possibly 
grease and oils (LANL, 1992).  This area is identified as SWMU No. 42-002(a).  Items that could 
not be decontaminated in TA-42-1 were washed off at the end of an asphalt driveway located 
adjacent to the building.  Runoff from the decontamination activities flowed down an embankment 
on the northwest side of the driveway.  Potentially contaminated soils in the area were not 
removed during the D&D effort (LANL, 1992).  The outside decontamination area is identified as 
SWMU No. 42-002(b). 
 
10.1.1.3Septic System 
A septic system [SWMU No. 42-003] was located adjacent to TA-42-1 and served that building.  
Installed in 1951, the septic system consisted of a drainline from the building, a 565-gal septic 
tank, a filter trench, a leach field, and an outfall to Mortandad Canyon (LANL, 1990; LANL, 1992).  
Liquid wastes containing plutonium, uranium, fission products, and tritium entered the septic 
system as a result of the decontamination activities previously described.  Solvents, acids, and 
greases may have also entered the septic system.  The septic system and associated 
contaminated soils were removed in 1978 during the D&D project (LANL, 1992). 
 
10.1.1.4Sumps and Tanks 
The basement of TA-55-4 contains numerous sumps, pumps, and tanks.  Six 3- by 3- by 3-feet 
(ft) deep sumps/pumps contain spills and mop water generated in the building.  The liquid may 
contain mixed waste constituents (LANL, 1990).  Four tank pumps, each measuring 8 inches (in.) 
in diameter and 4 ft long, and four blowdown tanks of the same dimensions receive condensate 
from cooling coils.  The condensate discharged to the units may have contained small amounts 
of mixed wastes in the past.  All liquids collected and contained within these units are transferred 
via direct pipeline to TA-50 for treatment (LANL, 1990; LANL, 1992).  The sumps, pumps, and 
tanks in the TA-55-4 basement are collectively identified as SWMU No. 55-008. 
 
10.1.1.5Monitoring Sump 
A monitoring sump [SWMU No. 55-009] is located outside at TA-55, northeast of TA-55-6.  The 
sump, which is no longer in service, was used to monitor sanitary waste liquids produced at TA-55 
prior to being discharged to sewage treatment lagoons at TA-35.  The sump measures 
approximately 7- by 7- by 5.5-ft deep and is connected to TA-55-4 by a 6-in. vitrified clay pipe 
measuring approximately 250 ft long.  An 8-in. vitrified clay pipe, measuring approximately 
4,000 ft long, connects the sump to the lagoons at TA-35.  The sump was in service for several 
years, but no significant levels of radionuclides were detected.  This unit was taken out of service 
and has been abandoned in place (LANL, 1990; LANL, 1992). 
 
10.1.2SWMUs Identified in the 1990 SWMU Report 
The following are descriptions of the SWMUs at TA-55 identified in the 1990 SWMU Report, but 
not included in Module VIII for corrective actions.  These descriptions were compiled from the RFI 
Work Plan and from the 1990 SWMU Report. 
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10.1.2.1Cementation Unita 
The cementation unit included in this permit application for treatment of transuranic (TRU) mixed 
waste is identified in the SWMU Report as SWMU No. 55-001.  This unit and its operation are 
fully described in other sections of this permit application. 
 
The cementation storage tank system included in this permit application for storage of TRU mixed 
waste is also identified as SWMU No. 55-001.  This unit is fully described in other sections of this 
permit application. 
 
10.1.2.2Evaporatorsa 
Two thermosyphon evaporators [SWMU No. 55-004] are located in Room 401 in TA-55-4 
(TA-55-4-401).  The evaporator units reduce the volume of nitric acid effluent generated from the 
nitrate-based aqueous recovery process used to produce relatively pure plutonium oxides.  Each 
evaporator is capable of processing 540 to 700 liters of liquid during a typical run.  The resulting 
acidic liquid distillate is transferred to TA-50 for further treatment.  The evaporator bottoms are 
discharged into the evaporator glovebox storage tank system.  The solutions are then sufficiently 
cooled to allow the salts in the solutions to crystallize and precipitate out.  The solutions are 
subsequently processed through the filtration unit and treated by solidification in the cementation 
unit. 
 
The evaporator glovebox storage tank system included in this permit application for storage of 
TRU mixed waste is also identified as SWMU No. 55-004.  This unit is fully described in other 
sections of this permit application. 
 
10.1.2.3Filtration Unita 
A filtration unit [SWMU No. 55-005] is located in TA-55-4-401 and is used in conjunction with the 
evaporator and the cementation unit.  The filtration unit is used to filter out the salts in the 
evaporator bottoms.  Liquids from the filtration unit are transferred into the storage tank systems 
(i.e., the evaporator glovebox storage tank system and the cementation unit storage tank system). 
 Solids are redissolved, when possible, and further processed in the evaporator or are sent to the 
cementation unit for treatment by solidification. 
 
10.1.2.4Container Storage Areas 
Several active container storage areas [SWMU No. 55-002(a)] within TA-55-4 are used to store 
radioactively-contaminated wastes and are described in the following sentences.  A satellite 
container storage area in TA-55-4-425 is used to store 55-gal drums of 
radioactively-contaminated vacuum pump oil.  TA-55-4-124 houses a glovebox which contains 
radioactive fuel pellets and a radioactively-contaminated pellet grinder left over from a joint project 
between LANL and Hanford in 1988.  A container storage area located in the basement of 
TA-55-4 is used to temporarily store low-level waste awaiting radiological survey.  The waste 
consists primarily of rags, plastic, paper, glassware, packaging material, and metal scraps (LANL, 
1992). 
 
Waste with a count less than 5 milliroentgens per hour is placed in dempster dumpsters [SWMU 
                                            
aThe descriptions for these units were extracted from TA-55 specific Standard Operating Procedures.  This 

information is more definitive than the descriptions contained in the RFI Work Plan or the 1990 SWMU 
Report. 
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No. 55-002(b)] located outside of TA-55-4 and adjacent to TA-55-8.  These dumpsters are used 
solely for storage of packaged, low-level, radioactively-contaminated solid waste (LANL, 1990; 
LANL, 1992). 
 
An inactive container storage area [SWMU No. 55-012] is located in TA-55-4-503.  The area was 
the former storage location of a 100 milliliter bottle of waste nitric acid containing nonradioactive 
heavy metals generated during reagent preparation (LANL, 1990; LANL, 1992).  The jar was 
disposed of sometime prior to November 1990. 
 
SWMU No. 55-013(a) is a fume hood located in TA-55-3-186.  This fume hood is a satellite 
accumulation area used to store chemical wastes including acetone, trichloroethylene, 
tetrahydrofuran, pyridine, toluene, ethanol, chlorotrifluorethylene, diethyl ether, pentane, 
dichloromethane, solvent-contaminated hydrolysis products of alkali, diatomaceous earth (celite), 
metals, hydrides, and molecular sieves (LANL, 1990; LANL, 1992).  SWMU No. 55-013(b) is a 
fume hood located in TA-55-4-208.  This satellite accumulation area is used to store chemical 
wastes including tetrahydrofuran, pyridine, and dimethoxyethane (ethylene, hexane, glycol, 
dimethyl ether) (LANL, 1990; LANL, 1992).  Both of these active satellite accumulation areas are 
regularly inspected. 
 
10.1.2.5Containment Area 
A containment area and an associated storage tank (TA-55-127) are located on the south side of 
TA-55-4.  This area [SWMU No. 55-003] consists of a 6,100 gal nitric acid tank surrounded by 
secondary containment.  The acid, which is virgin material, is used for several dissolution 
processes during the plutonium recovery process.  The secondary containment area consists of 
10-in.-thick concrete walls and floor and has sufficient capacity to contain the entire volume of the 
tank (LANL, 1990; LANL, 1992). 
 
10.1.2.6Glass Breaker 
SWMU No. 55-006 is a glass breaker located in TA-55-4-133.  The unit was used to break 
glassware potentially contaminated with mixed waste, but has not been in service since January 
1991.  The glass was broken to reduce waste volume.  Once broken, the glass was placed in 
containers that were suitable for disposal (LANL, 1990; LANL, 1992). 
 
10.1.2.7Thermal Treatment Units 
Two thermal treatment units [SWMU No. 55-007] are located in TA-55-4-420.  The units were 
used to incinerate small quantities of rags contaminated with radionuclides.  After treatment, ash 
was sent through a leaching system to recover the radionuclides if the TRU content of the ash 
was above a certain level.  Otherwise the ash was sent to the cementation unit for treatment by 
solidification.  Gases resulting from the thermal treatment process were scrubbed in a sodium 
hydroxide solution prior to release through the TA-55 glovebox ventilation system, which is 
equipped with high-efficiency particulate air (HEPA) filters (LANL, 1990; LANL, 1992). 
 
10.1.2.8Solvent Spill 
In 1984 a solvent spill was discovered while drilling boreholes about 6 to 8 ft from the southwest 
side of TA-55-4.  Analysis of core samples taken from the boreholes indicated the presence of 
methyl ethyl ketone, toluene, and methyl isobutyl ketone, all of which are common solvents.  The 
source of the solvents is believed to be a spill of plasite paint used during the construction of 
TA-55-4 in the 1970s (LANL, 1990; LANL, 1992).  The spill area is designated as SWMU 
No. 55-010. 
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10.1.2.9Drains and Outfalls 
A storm drainage system is located at TA-55 and manages storm water collected from around 
TA-55-4.  The storm drains may potentially contain low levels of TRU radionuclides, solvents, and 
metals.  These contaminants may have settled on the TA-55-4 roof and parking area from air 
emissions and then may have been carried to the drainage system by storm water (LANL, 1990; 
LANL, 1992).  The catch basins, storm drains, and outfalls comprising the drainage system are 
designated as SWMU No. 55-011(a-e). 
 
10.1.3Active Hazardous/Mixed Waste Management Units Not Identified in the 1990 SWMU 

Report 
The following sections describe active hazardous/mixed waste management units at TA-55 that 
were not identified in the 1990 SWMU Report. 
 
10.1.3.1Container Storage Areas 
Most of the active container storage areas included in this permit application have not been 
designated formally as SWMUs and assigned SWMU numbers.  These areas are or may be 
used for hazardous and/or mixed waste storage and are described in detail in other sections of 
this permit application. 
 
The basement in TA-55-4 contains seven container storage areas designated as Areas 1 through 
7.  Area 1 is an L-shaped area located in the southwest section of the basement, and is 
approximately 61 ft long by 55 ft wide.  The area is used to store hazardous waste, TRU mixed 
waste, and low-level mixed waste. 
 
Area 2 is located in the southeast section of the basement, adjacent to TA-55-4-38A and is 
approximately 27 ft long by 11 ft wide.  The area is used to store hazardous waste, TRU mixed 
waste, and low-level mixed waste. 
 
Area 3 is located a few feet north of Area 1 in the southwest corner of the basement.  The area 
measures 26 ft long by 10 ft wide and is used to store hazardous waste, TRU mixed waste, and 
low-level mixed waste. 
 
Area 4 is located in the northwest section of the TA-55-4 basement.  This area is 16 ft long by 
13 ft wide and is used to store hazardous waste, TRU mixed waste, and low-level mixed waste. 
 
Area 5 is located in the northeast section of the basement adjacent to TA-55-4-8.  This container 
storage area is approximately 45 ft long by 17.5 ft wide and is used to store hazardous waste, 
TRU mixed waste, and low-level mixed waste. 
 
Area 6 is located along the eastern wall of the TA-55-4 basement.  This area is approximately 
80 ft long by 50.5 ft wide and is used to store TRU mixed waste. 
 
Area 7 is comprised of two narrow areas in the northern part of the TA-55-4 basement.  This area 
is split with one portion on either side of the basement corridor leading to an outside access ramp. 
 The western portion is approximately 33 ft long by 3 ft wide.  The eastern portion is 
approximately 49 ft long by 2 ft wide.  Area 7 may be used to store hazardous waste, TRU mixed 
waste, and low-level mixed waste. 
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TA-55-4-401 contains two container storage areas designated as Areas 8 and 9.  Area 8 is 6 ft 
long by 5.5 ft wide and may be used to store TRU mixed waste and low-level mixed waste.  
Area 9 is 6.25 ft long by 5 ft wide and also may be used to store TRU mixed waste and low-level 
mixed waste. 
 
A container storage area for TRU mixed waste and low-level mixed waste is located in 
TA-55-4-433.  The area, designated as Area 10, is comprised of two separate sections.  One 
portion of the container storage area is located at the northern end of Room 433.  This area is 4 ft 
long by 3 ft wide.  The other portion of the container storage area, located at the southern end of 
the room, is 10 ft long by 2 ft wide.  The areas may be used to store mixed wastes awaiting 
radiological survey. 
 
TA-55-4-432, designated as Area 11, may be used to store TRU mixed waste.  The room 
measures approximately 20 ft long by 34 ft wide. 
 
A container storage area is located in TA-55-185.  The area measures approximately 60 ft long 
by 18 ft wide and may be used to store hazardous waste, TRU mixed waste, and low-level mixed 
waste. 
 
An asphalt container storage pad is located on the west side of TA-55-4.  This pad has a 
trapezoidal shape with the four sides measuring 102 ft, 86 ft, 156 ft, and 105 ft.  The area is used 
to store hazardous waste, TRU mixed waste, and low-level mixed waste. 
 
10.1.3.2Oxygen Sparging Unit 
An oxygen sparging unit was formerly located in a glovebox in TA-55-4-429.  The unit consisted 
of a magnesium oxide crucible encased in a stainless steel, ceramic-insulated shell.  The unit 
measured approximately 1.5 ft high by 1 ft in diameter and was used from January 1993 until 
October 1993 to treat waste pyrochemical salts potentially containing ignitable and/or reactive 
metals (e.g., potassium, sodium, calcium).  The treatment process involved the oxidation of the 
ignitable/reactive metals to the nonhazardous metal oxide.  The oxygen sparging unit, which was 
not assigned a SWMU number, underwent closure in October 1993 and is pending closure 
approval. 
 
10.2RELEASES 
SWMU No. 55-010 is a solvent spill that contaminated soil on the southwest side of TA-55-4 with 
methyl ethyl ketone, methyl isobutyl ketone, and toluene.  Analytical results confirmed the 
presence of plasite paint, an organic solvent-based epoxy paint; thus, it was determined that the 
contamination was the result of an accidental spill by painting contractors during construction of 
the Plutonium Facility.  The contaminated soil was covered with clean soil and asphalt in 1978 
(LANL, 1992). 
 
Because of operational problems associated with the off-gas system, the incinerator [SWMU 
No. 42-001(a)] is known to have released an undetermined amount of radionuclides and possibly 
other chemical contaminants (LANL, 1990; LANL, 1992).  During D&D activities 600 cubic meters 
(m3) of debris and 1,200 m3 of soil were removed.  Following debris and soil removal, 61 soil 
samples were taken in the area and each contained less than 30 picocuries per gram (pCi/g) of 
alpha radioactivity (LANL, 1990). 
 
Liquid waste and ash waste were intentionally released from the holding tanks [SWMU 



 Document: LANL TA-55 Part B  
 Revision No.: 0.0  
 Date: June 28, 1996  
 

 

 
 
 10-7 

No. 42-001(b-c)] into Mortandad Canyon in 1952.  The ash waste contained an estimated 
100 millicuries of radioactivity.  Samples collected from Mortandad Canyon in 1952 confirmed 
that radioactive contamination had entered the canyon (LANL, 1992). 
 
Wash liquids from the outdoor contamination area [SWMU No. 42-002(b)] were not contained and 
ran down an embankment adjacent to the asphalt area.  Potentially affected soils were not 
sampled or removed during the D&D effort (LANL, 1990; LANL, 1992). 
 
The septic system [SWMU No. 42-003] released radioactive liquid wastes to an outfall area in 
Mortandad Canyon.  During the 1978 D&D project, approximately 1,200 m3 of soil were removed 
from the septic tank outfall area.  Analysis of soil samples collected in the outfall area indicated 
levels of radioactivity ranging from below 25 pCi/g to 400 pCi/g (LANL, 1990; LANL, 1992). 
 
None of the remaining SWMUs at TA-55 have had documented, unintentional releases of 
hazardous constituents or hazardous wastes to the environment (LANL, 1990). 
 
10.2.1Characterization of Releases 
Potential releases from SWMUs are described in the 1990 SWMU Report and in the "RFI Work 
Plan for Operable Unit 1129."  These descriptions include the material released and the nature of 
the release.  However, because of the nature of the releases, the exact volume released is not 
known.  The timing of the releases can only be estimated by the period of operation and sampling 
events. 
 
10.2.2Corrective Actions 
Pursuant to 20 NMAC 4.1, Subpart V, 264.101(a), revised November 1, 1995, corrective actions 
are required only for releases of hazardous waste or hazardous constituents.  Because some of 
the SWMUs in TA-55 have released or are suspected to have released hazardous constituents to 
the environment, they will be investigated and remediated, as necessary and with EPA and New 
Mexico Environment Department approval, during LANL Environmental Restoration Project 
corrective action activities at TA-55.  Corrective action at TA-55 will follow the Resource 
Conservation and Recovery Act Facility Investigation/Corrective Measures Study process.  
Activities to be conducted include surface and subsurface sampling. 
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 Table 10-1 
 
 Solid Waste Management Unit (SWMU) Descriptionsa 
 

SWMU No. Unit Type Unit Description Waste Description 

42-001(a)b Incinerator Cylindrical combustion chamber 
formerly housed in Technical Area 
(TA)-42-1 and used to incinerate 
radioactively-contaminated waste; 
decommissioned in 1978. 

Radioactively-contaminated 
wastes. 

42-001(b-c)b Holding Tanks Two 37,000-gallon holding tanks 
associated with the incinerator; 
decommissioned in 1978. 

Radioactive ash from incinerator. 

42-002(a)b Decontamination Area Main floor area of TA-42-1 which 
was used from 1956 until 1969 to 
decontaminate laboratory 
equipment; decommissioned in 
1978. 

Radionuclides and possibly grease 
and oils. 

42-002(b)b Decontamination Area Asphalt driveway formerly located 
adjacent to TA-42-1 and used to 
decontaminate large items that 
could not be decontaminated 
inside TA-42-1; decommissioned 
in 1978. 

Radionuclides and possibly grease 
and oils. 

42-003b Septic System Septic system that served 
TA-42-1; the unit consisted of a 
drainline from TA-42-1, a 55-gallon 
septic tank, a filter trench, a leach 
field, and an outfall; 
decommissioned in 1978. 

Sanitary wastes and liquid wastes 
containing plutonium, uranium, 
fission products, tritium, and 
possibly solvents, acids, and 
greases. 

55-001 Cementation Unit Cementation unit housed inside a 
glovebox in TA-55-4-401 and used 
to solidify transuranic (TRU) waste 
material in lead-shielded 55-gallon 
drums. 

Mixed waste liquids and solids. 

55-001 Storage Tanks Five storage tanks and ancillary 
equipment associated with the 
cementation unit in TA-55-4-401. 

Mixed waste liquids. 

55-002(a-b) Container Storage Rooms, gloveboxes, and 
dumpsters at TA-55-4 used to 
store radioactive waste. 

Radioactively-contaminated liquids 
and solids. 

55-003 Containment Area 6,100 gallon nitric acid storage 
tank and associated secondary 

Nitric acid (virgin material). 
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SWMU No. Unit Type Unit Description Waste Description 
containment area located on the 
south side of TA-55-4. 

55-004 Evaporator Thermosyphon evaporator located 
in TA-55-4-401 and used to 
reduce the volume of nitric acid 
effluent generated from the 
nitrate-based recovery process. 

Mixed waste liquids and solids. 

55-004 Storage Tanks Storage tank and ancillary 
equipment associated with the 
evaporator in TA-55-4-401. 

Mixed waste liquids. 

55-005 Filtration Unit Used in conjunction with the 
evaporator to remove nitrate salts 
from evaporator bottoms. 

Radioactively-contaminated liquids 
and solids. 

55-006 Glass Breaker Unit housed inside a glovebox in 
TA-55-4-133 and used to break 
glassware. 

Potentially 
radioactively-contaminated 
glassware. 

55-007 Thermal Treatment Two thermal treatment units used 
to incinerate rags. 

Potentially 
radioactively-contaminated rags. 

55-008b Sumps and Tanks Sumps and tanks used to contain 
and manage spills and mop water 
generated in TA-55-4. 

Small amounts of mixed wastes 
and potentially 
radioactively-contaminated liquids. 

55-009b Sump Inactive sump formerly used to 
monitor sanitary waste liquids 
produced at TA-55. 

Sanitary wastes that may have 
contained chemicals and solvents. 

55-010 Solvent Spill Solvent-contaminated soil on the 
southwest side of TA-55-4 
resulting from an accidental spill of 
plasite paint. 

Methyl ethyl ketone, toluene, and 
methyl isobutyl ketone. 

55-011(a-e) Drains and Outfalls Catch basins, storm drains, and 
outfalls that make up the storm 
drainage system at TA-55. 

Storm water potentially 
contaminated with radionuclides, 
solvents, and/or metals. 

55-012 Container Storage Inactive container storage area, 
formerly used to store 
approximately 100 milliliters of 
waste acid. 

Nitric acid contaminated with heavy 
metals. 

55-013(a) Container Storage Active satellite accumulation area Acetone, trichloroethylene, 
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SWMU No. Unit Type Unit Description Waste Description 
located inside a fume hood in 
TA-55-3-186. 

tetra-hydrofuran, pyridine, toluene, 
ethanol, chlorotrifluoroethylene, 
diethyl ether, pentane, 
dichloro-methane, metals, 
hydrides, molecular sieves, and 
solvent-contaminated hydrolysis 
products of alkali, diatomaceous 
earth. 

55-013(b) Container Storage Active satellite accumulation area 
located inside a fume hood in 
TA-55-4-208. 

Tetrahydrofuran, pyridine, and 
dimethoxyethane (ethylene, 
hexane, glycol, and dimethyl ether). 

TBDc Container Storage An approximately 61- by 55-feet 
area adjacent to Room 42 in the 
southwest quadrant of the TA-55-4 
basement (Area 1). 

Hazardous waste, TRU mixed 
waste, and low-level mixed waste. 

TBD Container Storage An approximately 27- by 11-feet 
area adjacent to Room 38A in 
TA-55-4 basement (Area 2). 

Hazardous waste, TRU mixed 
waste, and low-level mixed waste. 

TBD Container Storage 26- by 10-feet area located in 
southwest quadrant of TA-55-4 
basement (Area 3). 

Hazardous waste, TRU mixed 
waste, and low-level mixed waste. 

TBD Container Storage 16- by 13-feet area located just 
north of Room 7 in the TA-55-4 
basement (Area 4). 

Hazardous waste, TRU mixed 
waste, and low-level mixed waste. 

TBD Container Storage An approximately 45- by 17.5-feet 
area adjacent to Room 8 in the 
TA-55-4 basement (Area 5). 

Hazardous waste, TRU mixed 
waste, and low-level mixed waste. 

TBD Container Storage An approximately 80- by 50.5-feet 
area located along the eastern wall 
of the TA-55-4 basement (Area 6). 

TRU mixed waste. 

TBD Container Storage Two narrow areas located east of 
Room 4 in the TA-55-4 basement; 
one area measures approximately 
33- by 3-feet and the other 
measures approximately 49- by 
2-feet (Area 7). 

Hazardous waste, low-level mixed 
waste, and TRU mixed waste. 

TBD Container Storage 6- by 5.5-feet area in TA-55-4-401 TRU mixed waste and low-level 
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(Area 8). mixed waste. 

TBD Container Storage 6.25- by 5-feet area in 
TA-55-4-401 (Area 9). 

TRU mixed waste and low-level 
mixed waste. 

TBD Container Storage Two small areas in TA-55-4-433 
(Area 10); one area measures 
4- by 3-feet and the other 
measures 10- by 2-feet. 

TRU mixed waste and low-level 
mixed waste. 

TBD Container Storage Room 432 in TA-55-4 (Area 11). TRU mixed waste. 

TBD Container Storage An approximately 60- by 18-feet 
area in TA-55-185. 

Hazardous waste, TRU mixed 
waste, and low-level mixed waste. 

TBD Container Storage Trapezoidal-shaped asphalt pad 
located northwest of TA-55-4; the 
four sides of the pad measure 
102 feet, 86 feet, 156 feet, and 
105 feet. 

Hazardous waste, TRU mixed 
waste, and low-level mixed waste. 

TBD Oxygen Sparging Unit A magnesium oxide crucible 
encased in a stainless steel, 
ceramic-insulated shell and 
measuring 1.5 feet high by 1 foot 
in diameter. 

Waste salts potentially containing 
ignitable and/or reactive metals. 

 
aInformation compiled from Los Alamos National Laboratory, 1990, "Solid Waste Management Units Report," Revision 1, 

LAUR 90-3400, Los Alamos National Laboratory, Los Alamos, New Mexico; U.S. Environmental Protection Agency, 1990, 
modified 1994, "Module VIII:  Special Conditions Pursuant to the 1984 Hazardous and Solid Waste Amendments to 
RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," U.S. Environmental Protection Agency, Region 6, 
Hazardous Waste Management Division, Dallas, Texas; and Los Alamos National Laboratory, 1992, "RFI Work Plan for 
Operable Unit 1129," LA-UR-92-800, Los Alamos National Laboratory, Los Alamos, New Mexico. 

bSWMU is identified for corrective action in U.S. Environmental Protection Agency, 1990, modified 1994, "Module VIII:  
Special Conditions Pursuant to the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National 
Laboratory, EPA I.D. NM0890010515," U.S. Environmental Protection Agency, Region 6, Hazardous Waste Management 
Division, Dallas, Texas. 

cTBD = SWMU No. to be determined. 
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 11.0  OTHER FEDERAL LAWS 
 
The following federal laws are required under the New Mexico Administrative Code, Chapter 4, 
Part 1, Subpart IX, 270.3 and 270.14(b)(20), revised November 1, 1995, to be given consideration 
when applying for hazardous waste permit.  When any of these laws is applicable, its procedures 
must be followed: 
 
 1.The Wild and Scenic Rivers Act (16 United States Code [USC] 1273 et seq.).  This 

act provides for a national wild and scenic rivers system and prohibits construction of 
any waterway that would have a direct adverse effect on the values for which a wild 
and scenic river was established. 

 
 2.The National Historic Preservation Act of 1966 (16 USC 470 et seq.).  This act 

establishes a program for the preservation of historic properties throughout the 
country.  The act has provisions that require mitigation of adverse effects to 
registered properties. 

 
 3.The Endangered Species Act of 1973 (16 USC 1531).  This act provides for the 

conservation of endangered and threatened species of fish, wildlife, and plants.  It 
prohibits any action that would likely jeopardize the continued existence of any 
endangered or threatened species or adversely affect its critical habitat. 

 
 4.The Coastal Zone Management Act of 1972 (16 USC 1451 et seq.).  This act 

establishes national policy for the management, use, protection, and development of 
land and water resources of the nation's coastal zones.  Section 307(c) of the act 
and implementing regulations prohibit the U.S. Environmental Protection Agency 
from issuing a permit for activity affecting coastal zone land or water without the 
certification from the applicant that the activity is in compliance with the state Coastal 
Zone Management Program. 

 
 5.The Fish and Wildlife Coordination Act of 1934, as amended (16 USC 661 et seq.).  This 

act promotes the conservation of wildlife, fish, and game, and integrates this 
conservation with water resource projects.  Certain provisions of the act require that 
permits proposing or authorizing the impoundment, diversion, or other control or 
modification of any body of water be considered by the appropriate state agency for 
impacts to wildlife resources. 

 
Because Los Alamos National Laboratory (LANL) has ongoing programs in support of the 
National Historic Preservation Act, the Endangered Species Act, and the Fish and Wildlife 
Coordination Act, consideration was given to these federal laws.  Provisions in the Wild and 
Scenic Rivers Act and the Coastal Zone Management Act are not applicable to LANL's activities. 
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 12.0  CERTIFICATION [20 NMAC 4.1, Subpart IX, 270.11(d)] 
 
I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with 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. 
 
 
 
 
 
 
    
R. Bruce Matthews   Date Signed 
Division Director - Nuclear Materials Technology 
  Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
    
Dennis J. Erickson   Date Signed 
Division Director - Environment, Safety, and Health 
  Division 
Los Alamos National Laboratory 
Operator 
 
 
 
 
    
G. Thomas Todd   Date Signed 
Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 
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 Instructions for Use of the Hazardous and 
 Mixed Waste Facility Inspection Record Form 
 
Part I 
 
 1.FACILITY:  Location information including TA, building, and room if applicable.  Other location 

descriptors may be necessary.  (e.g., TA-59-3-114 or TA-59-1-S. Dock) 
 
 2.<90 Day, GENERATOR STORAGE should be checked if this location is intended for operation 

in accordance with generator requirements for storage of hazardous waste for less than 90 
days. 

 
TREATMENT, STORAGE, DISPOSAL should be checked if this location is listed in LANL's 

Hazardous Waste Facility Permit or Part A application as a permitted or interim status TSD 
operation. 

 
 3.START DATE:  The date of the first inspection for the week on that inspection sheet.  (Usually 

the first working day of the week) 
 
 4.END DATE:  The date of the last inspection for the week on that inspection sheet.  (Usually 

the last working day of the week; however, if handling of hazardous waste occurs during the 
weekend, inspections must be conducted.) 

 
 5.Check the appropriate box for the type of operation.  Several boxes may be checked if 

necessary for those locations where inspections are combined on a single sheet.  You 
must have prior approval from ESH-19 to combine inspections for more than one unit. 

 
 6.NO USE:  May be checked if the unit did not store, treat, dispose, or otherwise handle 

hazardous waste for the day/week in question.  The individual responsible for the 
inspection must then only complete boxes 40 through 48 for that day/week.  If any 
hazardous waste is subsequently placed at the site for any reason, a full inspection must be 
performed immediately and every working day thereafter until all waste is properly disposed 
of. 

 
 7.Loading and unloading areas must be inspected daily when in use for signs of damage or 

deterioration that may lead to an accident or spill.  This includes asphalt pads and areas 
where containers or tanks are handled or contents thereof are transferred. 

 
 8.Communication equipment must be inspected for proper function:  Includes all telephones, 

two-way radios, and alarms for the area being inspected.  (An initial consultation with 
ESH-19 prior to use of the facility/location will determine what equipment is necessary at 
any particular location.) 

 
 9.For tank systems used for treatment or storage of hazardous waste, all aboveground portions 

of the tank system, including any and all ancillary plumbing, must be inspected daily for 
signs of leaking, corrosion, deterioration, or improper operation.  Tanks must be operated 
with a minimum freeboard of 6 inches.  If the tank system includes discharge controls, 
overtopping controls, tank level alarms, or other monitoring equipment, including leak 



 
 
 
 
 Instructions for Use of the Hazardous and 
 Mixed Waste Facility Inspection Record Form 
 (Continued) 
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detection equipment, all controls and relevant data must be checked to ensure they are 
operating properly and that operation is within design specifications for the system. 

 
10.Surface impoundments must be operated with a minimum of 24 inches (60 cm) of freeboard 

from the top of the dike or berm to the surface of the waste therein.  Inspectors must look 
for signs of leaks, deterioration, and erosion of dikes, berms, and any associated plumbing 
or valves.  These could include dying vegetation, gullies, and sudden changes in level. 

 
11.For those locations where inflatable "Porta Berms" are used as secondary containment for 

tanks and containers of hazardous waste, inspectors must ensure that they are adequately 
inflated.  Inspectors must also check for the presence of liquids in the containment unit that 
could indicate leaks or spills of hazardous waste.  All monitoring and leak detection 
systems must also be checked. 

 
12.Where required, eyewash and safety showers must be inspected to ensure proper operating 

condition.  Outside locations must be checked for freezing. 
 
13.All containers and tanks must be checked for structural integrity, leaks, corrosion, or damage.  

This item includes checking condition of all construction materials, fixtures, seams, and 
auxiliary equipment.  See Item 9 above. 

 
14.All tanks and containers used for treating or storing hazardous waste must have the cover or 

lid securely in place.  Containers are not considered to be closed until the lid/cover is 
fastened in the manner the manufacturer originally intended. 

 
15.Required signs must be readable and prominently posted.  TSD facilities and <90 day storage 

areas must be equipped with bilingual (English/Spanish) signs with the legend "DANGER 
UNAUTHORIZED PERSONNEL KEEP OUT."  TSDs must be identified with signs that 
read "HAZARDOUS WASTE STORAGE AREA."  <90 day storage areas must be identified 
with a sign with the legend "<90 DAY HAZARDOUS WASTE STORAGE AREA." 

 
16.All containers and tanks must be labeled with the words "HAZARDOUS WASTE" and with 

other words that identify the contents.  Mixed waste must also be labeled as 
"RADIOACTIVE." 

 
17.All containers and tanks of hazardous waste in TSDs or <90 day storage areas must be 

marked with the accumulation start date.  At TSDs, containers without dates must be dated 
when they arrive at the facility.  For wastes generated at <90 day storage areas and TSDs, 
containers must be marked with the accumulation start date at the time the container first 
receives any waste.  For <90 day storage areas, no containers may exceed 90 days from 
accumulation start date to the time they are delivered to a permitted treatment, storage, or 
disposal unit.  Waste management organizations will provide transportation for these 
wastes. 
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18.Landfills and detonation pads must have run-on and runoff controls inspected wherever 

present.  Leachate collection systems, where present, must also be inspected.  Items to 
be inspected for are proper operating condition, damage, erosion, contaminant migration, 
ponding, etc.  Detonation pads must be inspected for unburned or undetonated explosives, 
ordnance, and debris. 

 
19.Landfill covers must be inspected at least weekly and after storms for evidence of erosion, 

subsidence, and water intrusion. 
 
20.Site security must be verified.  Items such as fences, gates, locks, etc., should be checked for 

proper condition and adequacy. 
 
21.Site lighting must be adequate to prevent accidents related to hazardous waste operations and 

for any other night operations that may take place within the boundaries of the hazardous 
waste unit. 

 
22.Secondary containment structures for hazardous waste operations must be inspected to verify 

proper operating condition and to ensure adequate capacity.  Structures must also be 
inspected for the presence of standing water or hazardous waste.  For incinerators and 
certain operations at TA-55, secondary containment includes inspections of gloves and 
gloveboxes, hoods, and ventilation systems where necessary. 

 
23.Adequate aisle space must be maintained to allow for inspection and for the unobstructed 

movement of personnel and emergency equipment in an emergency.  All containers of 
hazardous waste must be stored in a manner that ensures a minimum of 2 feet of aisle 
space between containers.  Drums containing free liquids or those holding hazardous 
waste (excluding mixed wastes) may not be stacked over two drums high. 

 
24.All hazardous waste containers holding materials that may be incompatible with any other 

materials at that location must be separated from those materials by dikes, berms, or other 
physical barriers to prevent a possible reaction. 

 
25.TSD facilities must have water at an adequate volume and pressure for fire protection 

available.  Hose bibs should be inspected for proper operating condition and adequate 
pressure.  Outside water supplies must be checked for freezing. 

 
26.The storage sheds must be inspected for damage, free liquids that might indicate a leak, and 

chemical compatibility of materials stored therein. 
 
27.Road and work surfaces, process floors, or other work surfaces at TSDs must be inspected for 

damage or erosion that could lead to a spill or accident, and for adequate secondary 
containment. 
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28.Wind socks, where required, at TSDs must be inspected to ensure that they are present and in 
proper operating condition. 

 
29.Disposal shafts and shafts used for retrievable storage should have their covers securely in 

place and guard rails must be installed and in good condition. 
 
30.Hazardous waste containers at TSDs and <90 day storage areas must be stored on pallets if 

they are stored outside without a roof. 
 
31.Hazardous waste treatment tanks must be operated within design specifications and in 

accordance with SOPs and work plans.  Tanks must be inspected for leaks or damage 
prior to operation. 

 
32.Refrigerators used for storing hazardous waste, or samples thereof, must be inspected for 

proper operating condition and leaking or damaged containers. 
 
33.Hazardous waste TSDs and <90 day storage areas must have adequate fire and spill control 

equipment for the types and volumes of waste present.  Equipment must be present, in 
good working order, and appropriate for the material in question. 

 
34.Incinerator waste feed cutoffs, emergency shutdown controls, and associated alarms or 

warning systems must be inspected for proper operating condition. 
 
35.Incinerators, ancillary plumbing and equipment, and all monitoring controls must be inspected 

to ensure that they are in proper operating condition, and are being operated within design 
specifications.  Inspectors must also look for evidence of leaks, corrosion, spills, or 
tampering. 

 
36.Pressure vessels must be inspected for signs of deterioration or damage.  Condition of the 

sand and loading must also be checked to ensure adequacy. 
 
37.Oil burn pans must be inspected for deterioration, damage, or leaks.  Inspectors must also 

inspect for unburned explosives and debris. 
 
38.HE burn pads must be inspected for deterioration, damage, leaks, or vegetation that could 

catch fire.  Condition of the sand must also be checked.  Inspectors must also inspect for 
unburned explosives and debris. 

 
39.Radioactive materials must be properly placarded, labeled, and stored within controlled areas 

in accordance with AR 3-7.  Containers should be monitored/swiped for outside 
contamination if suspected, and all leaks or spills must be monitored to ensure adequate 
cleanup. 

 
40.Inspectors will record the date of the current inspection. 
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41.Inspectors will record the time of the current inspection. 
 
42.Inspectors will initial each daily inspection. 
 
 
Part II 
 
Inspectors must explain in detail any deficiency noted above.  Items to be included are:  type of 

problem, any action taken, and the date/time of the action.  Additional sheets may be 
attached as necessary. 

 
 
43.Printed name of individual performing inspection. 
 
44.Signature of individual performing inspection. 
 
45.Z number of individual performing inspection. 
 
46.Organization responsible for this location. 
 
47.Date record was signed and completed. 
 
48.Time record was signed and completed. 
 
 
(Note:  Items 43-48 must be completed for all inspections.) 
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